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Banish Isolation
from Vacation

RANSLATE a mid-summer night’s dream, a fairy fan-
tasy, 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 T ubes.

Home Office: ﬂ ’ B SZ Chicago
182 Second Street ' g T ’
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.
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CUNNINGHAM
DETECTOR-AMPLIFIER

CUNNINGHAM TYFEC30TA
FTECTon AnpLIFIER] PATENTED

|

Since 1915 — I
Standard for
All Sets x

Tvypres C301A, C300, C299
Ci1, Ci12. "

In the Orange and Blue
Carton.

!
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Wl Jower Lfudspeakers
equipped Wwith |

i cﬁusfa/ale units

Covers EVERY Chromatic
in the Entire Scale

The high quality of Tower Radio Products needs
no introduction to the MILLIONS now using Tower
Scientific Headsets in every corner of the World.

Each Tower Loudspeaker—from the “Little Spitfire” }'
to the beautiful “Tower Meistersinger” with its
special duralumin horn and deep, full tone—is l

equipped with an adjustable unit that reproduces

S f 3
1522 Pty

Head:

ﬁcieri

accurately every tone from the lowest note on the
double bass to the highest tone on the piccalo.

On sale from Coast to Coast
wlierever good radio is sold.

There’s a Tower Loudspeaker to

[ffic fit YOUR particular pocketbook.
e

Meistersinder
.Spetaker 2

ik JOWER MF6.CORPORATION ‘
: " 98 BROOKLINE AVE. BOSTON, MASS. )J

‘WorLD'S GREATEST

L ouDSPEAKER VA

UES

L
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Binocular
Coils

eleclivily

function of a radio set

Sensitivity —yes.
Clarity of tone—surely.
Butselectivity—thatis the truetestof performance.

The extreme selectivity of the Grebe Synchro-
phase has been made possible by the Binocular
Coils which, because they have no field, are un-
affected by impulses from undesired stations. They
keep the set automatically balanced against such
interference.

These Binocular Coils are exclusively Grebe, as
are also the

Grebe S-L-F (straightline frequency) Condensers
and Grebe Volume Control which are outstand-
ing features of the Synchrophase.

Ask your dealer to demonstrate these
features or write' us

A.H. Grebe & Co., Inc.,Van Wyck Blvd., Richmond Hill, N.Y.

_‘aw

he true worth of a

chine lies not in i
earance but in i

rformanc

=)
i

o

Western Branch: 443 So. San Pedro St., Los Angeles, Cal.

This Company owns and oper-
ates stations WAHG, WBOQ;
also mobile and marine low-
wave re-broadcasting stations.

|
\
§

TRAE MARK
ipscie

All Grebe appa-
ratus is covered

" by patents grant~

ed and per@ing.’

s
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—>LONG DISTANCE«

TRADE MARK REG. e

Arctic Explorers Stake Their Lives
on Zenith Radio —

It is one thing to select a radio set for pleasure only —it is
quite another to select a set which may be called upon most

Costs More .
——— unexpectedly to save your life.

But Does More

Alone in the Arctic—cut off from the nearest rescue post by
hundreds of miles of ice and open water —men cannot run to
the nearest radio shop for repairs. If transportation fails,
and radio does not work, they are in the gravest peril.

This summer—across the million square miles of unexplored
territory stretching between Alaska and the North Pole —
MacMillan and his party of explorers will fly in three great
navy planes. Each of these cruising airplanes is equipped
with Zenith radio, as are the Bowdoin and the Peary, which
will locate at Etah as their base. Between ships and airplanes
messages will be sent and received.

When Arctic explorers of MacMillan’s calibre stake their
lives—repeatedly —on Zenith performance, one reason only
can explain their choice— Zenith has proved to be the best
obtainable, at any price.

Call this evening at your nearest Zenith dealer and let him
prove it to you by a demonstration.

ZENITH RADIO CORPORATION

310 South Michigan Avenue, Chicago

Super-
Zenith IX

THE complete Zenith lineranges
in price from $100 to $475.

With either Zenith 3R or Zenith
4R, satisfactory reception over dis-
tances of 2,000 to 3,000 miles is
readily accomplished, using any
ordinary loud speaker. Models
3R and 4R licensed under Arm-
strong U. S. Patent No. 1,113,149,
They are NON-RADIATING.

Zenith 4R - $100
Zenith 3R - $175

The new Super-Zenith is asix-tube
set with a new, unique, and really
different patented circuit, con-
trolled exclusively by the Zenith
Radio Corporation. It is NOT
regenerative.

SUPER-ZENITH VII—Six tubes—2 stages tuned
frequency amplification—detector and 3 stages audio
frequency amplification. Installed in a beautifully
finished cabinet of solid mahogany—44% inches long,
16% inches wide, 10% inches high. Compartments at
either end for dry batteries.

Price
(exclusive of tubes and batteries)............ $240

SUPER-ZENITH VIII—Same as VII except—con-
sole type. Price (exclusive of tubes and

DAtteries)..m ..o a e ] $260

SUPER-ZENITH IX—Console model with addi-
tional compartments containing built-in Zenith loud
speaker and generous storage battery space.
Price (exclusive of tubes and batter-

ies) . s, . $355

SUPER-ZENITH X—Contains built-in, patented,
Super-Zenith Duo-Loud Speakers (harmonically
synchronized twin speakers and horns), designed to

reproduce both high and low pitch tones otherwise

impossible with single-unit speakers.

Price (exclusive of tubes and batteries) $475
All Prices F. O. B. Factory

| Dept. 8B
310 S. Michigan Avenue, Chicago, Illinois
| Gentlemen:

Please send me illustrated literature about
| Zenith Radio.
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RADIO NEWS READERS BUREAU

Time and Postage Saver

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

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

Just write the names of the products
about which you want information, and
to avoid error the addresses of the man-
ufacturers, on the coupon below and

If the advertiser requires any money or
stamps to be sent to pay the mailing
charges on his catalogue or descriptive
literature, please be sure to enclose the
correct amount with the coupon.

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

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

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

mail it to us. YW . the special section of the coupon below.

TEAR ALONG THIS LINE

READERS’ SERVICE BUREAU,
Experimenter Publishing Co., Inc., 53 Park Place, New York, N. Y.

Please advise the firms listed below that I would like to receive detailed information on their product as

advertised in the ... _ issue of RADIO NEWS.
=== DO NOT USE THIS COUPON FOR TECHNICAL QUESTIONS If Catalogue
LRAAR ADDRESS List here specific article on of complete

line is want-
ed, check in
this column

(Street — City — State) which you wish literature.

'se this space if you desire informati rom a manufacturer whose advertiseme es not appear in this mon issue.
Use this space if you d formation from a manufact hose advertisement does not appear in this th’s iss

ADDRESS
NAME (Street — City — State)

Y OUT OWN NAME NI € e

Address

D If you are dealer
check here.
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Amplification
without
distortion

ACME

~for amplificafion | -

Street

I.oud and clear
entertainment

all summer

through ACME trahsformers

IN THE early days, automobiles were stored during
the winter because the weather was too severe for
them. Do you now have to store your radio during the
summer or would you like to be able to enjoy your set
all summer long? If you are not getting loud, clear
radio, try Acme Transformers and note the difference.
Why miss the pleasure of music during the season
when it is most-appealing?

The Acme A-2 Audio Amplifying Transformer is the
result of 5 years of research and experimenting. It
gives amplification without distortion to any set.
Whether you have a neutrodyne, super-heterodyne,
regenerative or reflex the addition of the Acme A-2
Audio Transformer will make it better.

Each transformer is tested. ande carries a guarantee
tag. 1f you want Amplification without Distortion use
Acme Transformers in the set you build and insist on
them in the set you buy. (That’s one of the big reasons
why the Acmeflex Kitset gives such good results—it
uses Acme Transformers.) Send for our 40-page book-
let which explains how to get the best results by proper
amplification and which also contains a number of val-
uable wiring diagrams. It will help you build a set.
Mail the coupon with 10 cents.

ACME APPARATUS COMPANY,
Dept. K6, Cambridge, Mass.
Transformer and Radio Engineers and Manufacturers

ACME APPARATUS COMPANY,
Dept. K6, Cambridge, Mass.

Gentlemen: I am enclosing 10 cents (U. S. stamps or coin)
for a copy of your book ‘Amplification without Distortion.”

City... State

wwWwW americanradiohistory com
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The last word in condenser design

Pacent True Straight-Line
Frequency Condenser
V)

Condenser
Advanced
Features

1 True “Straight-Line” Fre-

quency.

Negligible Losses.

Perfect Insulation—Isolantite

—Properly Placed.

4 Special Brass Plates—Rivet-

ed and Soldered.

Rigid Channel Frame Con-

struction.

6 Permanent Plate Alignment.

7 Extra Tie Bars.

8 Oversize, Dust Proof, Uni-
Bearing.

9 Positive Enclosed Stop.

10 Practical, Adjustable One
Hole Mounting.

11 Design Provides for Uni-
Control Tandem Mounting.

12 Distinctive, Compact and
Sturdy.

©w N

You have tried other “Straight-Line” Condensers. First there
was the “Straight-Line” Capacity Condenser. Then the
“Straight-Line” Wave Length Condenser was produced. Neither
of them satisfactorily divided the stations equally on your dial
Now we announce the Pacent True “Straight-Line” Frequency
Condenser. It makes possible the equi-spacing of stations—be-
cause stations are spaced according to Frequencies.

wi

It is the result of a year’s painstaking research and development
by the Pacent Engineers, under the direction of L. G. Pacent.
Many designs were brought forth, discussed, improved, and
discarded. From out this process there was crystallized what
we firmly consider the Last Word in Condensers.

A Real Engineering Feat—both Electrically and Mechanically—
meeting all requirements of low loss design—grounded rotor in
continuous connection with metal end-plate. Only two small
pieces of ISOLANTITE—highest grade dielectric—are used,
placed so that absorption losses are negligible. Plates perma-
nently spaced and joined together with metal tie bars and
riveted and soldered joints.

Simple and Practical one-hole mounting.

Two or three of these condensers can be mounted in tandem,
with mono-control.

SUPPLIED IN ALL STANDARD CAPACITIES

Manufacturers - Dealers - Jobbers

WRITE OR WIRE FOR PARTICULARS

NEW FEATURES COMING —

PACENT ELECTRIC CO. 91 SEVENTH AVE,NEW YORK CITY
OFFICES i~ CHICAGO-MINNEAPOLIS - BUFFALO - BOSTON - PHILA ~WASH.D.C.- PITTS.~ SAN FRAN.~ ST.LOUIS -

www americanradiohistorv com
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“DONT _IMPROVISE — PACENTIZE | ‘']

Microvern
Advanced
Features

Most practical ratio—5 to 1.

Proper size—+14” diameter.
Absolutely noiseless in oper-
ation.

Positively no back-lash.
Exclusive “Radiofile” feature
simplifies logging.

6 Direct reading in wavelength
and frequency.

Easily and quickly mounted
on any condenser.

Provides an electro - static
shield.

Specially designed Bakelite
Knob for ease in tuning.

10 Mechanism encased and dust

proof.
11 Neat design — Improves ap-
pearance of any set.
12 Nothing to wear out.

w N =

S

wn

L-T

The last word in vernier dials

Pacent Microvern— A
Super Tuning Device

For use on sets being constructed or on existing sets, where
there is real need for sharp tuning. While it will produce
the best results in conjunction with Pacent Straight-Line Ire-
quency Condenser, it will materially improve and simplify
the tuning with any condenser. The ratio is five-to-one, which
has been found by Pacent engineers to be the ideal ratio making
for maximum speed of tuning consistent with delicate variations.

The Pacent Microvern is distinctive—totally different from any
other vernier control in appearance and mechanical design alike.
No gears are used. A special driving mechanism which is
radically new. There is a velvety feel to the fluted knob as
the operator proceeds to cut the Gordian knots of the ether.
No backlash to cause delicate adjustments to be lost as hand is
removed. The metal case, reinforced by beading around the
face, completely encloses the mechanism.

A unique triple tuning feature is obtained by use of the exclus-
ively Pacent Radiofile feature, which permits of permanent
logging of stations by name, wave-length or frequency.

SUPPLIED IN SEVERAL FINISHES

Manufacturers - Dealers - Jobbers

WRITE OR WIRE FOR PARTICULARS

Many New Pacent Radio Essentials
WATCH FOR ANNOUNCEMENTS

PACENT ELECTRIC CO. Ol SEVENTH AVE, NEW YORK CITY.
JACKSONVILLE - DETROIT - CANADIAN (LICENSE

£ )R.H.WHITE RADIO CO. HAMILTON, ONTARIO
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To get you started dealing with us, we have slashed the prices on these most popular two kits. But
your order will have to be sent by August 31 when our regular catalog prices will again be in effect.

Look at the list prices—then our low catalog prices—then see the bi
an inducement to order quick! Your chance to get the best ki

All of our Kits contain complete parts for receiver, including drilled.
and engraved Bakelite-Dilecto panel, finest, roomy mahogany finish
cabinet, simple new-style blueprint and instructions, everyt!ling-—

known, reliable,
ourselves.

nothing more to buy,

Look at these brands.

g cut we have made to give you
t at a big saving! Take it!

All parts highest grade—advertised, well-
dependable—fully guaranteed by manufacturers and
You cannot get better kits!

Our New Method of Wiring—Perfectly Simple—~No Radio Knowledge Needed

No solder—No bare wires—N

No tools needed except a common screw-driver and common pliers.

All connections are made by the use of our flexible, insulated eyeletted connecting wi
fraction of the time usually required when using the old fashioned way.

o poor connections—No dissatisfaction.

re in place of bus bar or wire, and solder. And ina
And when the job is done it is neat and your connections are tight.

4-Tube Roberts Knock-Out

Superior to most other
sets REGARDLESS OF
NUMBER OF TUBES!

S

Postpaid

4

Range 3500 Mil

pl.>43

Kit KX 9215

Combines principles of Retlex, Neutralization, Tuned Radio Fre-
quency, Regeneration (without blooping), and Push-Pull Amplifica-

tion.
—non-reradiative.

se

Smooth-working—easily tuned—non-howling—non-squealing
Guaranteed abselutely to give entire satisfaction.

See what Doubleday, Page & Co., through Mr. Arthur 11
Lynch, Editor of their magazine, "“Radio Broadcast,” say
about the Radio Broadcast’s sensational 4-Tube Knock-Out
Set developed by Walter Van B. Roberts:

‘“Fube for tube, dollar for dollar, result for result, we
will stack it up agalnst any receiver for home construction
ever described by any radio publication and gamble that it

comes out winner.”

MR. LYNCH ADDS—READ IT!

“It is the best we have ever seen—and we have seen and
operated almost every type made and used during the past

twelve years,

It has pulled In forty-six stations on a loud
speaker with twe tubes, using an indocr antenna.

Its sig-

nals have been heard through the air more than a guarter

mile. It is not merely the

best by a very good margin.

best four-tube receiver, but the

CUSTOMERS PRAISE IT!

Receives Calif.
from N. Y. on
Two Tubes!

“I have followed the de-
1 of the Roberts

See What You Get—Best Quality

Fine 7x24x8 mahogany fini

Bakelite-Dilecto panel, five-ply (laminated) baseboard, Sickles’
Roberts’ coils, 2 Hammarlund low loss variable condensers, 3

E-Z Toon vernier dials, Thor
push-pull transformers, 3 Pac

loss sockets, Improved single-circuit jack, Improved double-
circuit jack, Cutler-Hammer inductance switch, Smilear filament

switch, Electrad grid leak, i

2 Hileo fixed condensers, Amplex grid-denser, 7 Aristocrat bind-
ing posts, binding post strip, complete set “No-Sod-er” connect-

ing wires, hardware, blueprin

assemble in only three hours or so.
List price. $61.60; our regular catalog price, $48.56—Special
price to August 31, only $43.49.

sh cabinet, drilled and engraved
«

darson transformer, pair Modern
ent rheostats, 4 Bell Bakelite low

leo grid condenser and mounting,

t and instruction sheet. You can

Special Features

Great volume.
Utmost clearness.
Sweetness of tone.
Highly selective,

“heap to build,

Easy to operate.
Recelves great distanee.
Does

not radiate or causc
squealing In your neigh-
bors’ recelvers.

Low cost of upkeep.
It offers a better combination

of sensitivity, selectivity
and quality for the total
cost than any other circuit
we have ever known,

The best 4-Tube set for home

construction ever produced.

circuit with results far be-
yond =ll expectations. I find
it to be EXACTLY as effi-
clent as described, although
I was skeptical as to the
unusual operation that it
was said to have accom-
plished. I ne longer have
any doubts, for In the last
week of August and to date
In September, I have re-
ceived KGO at least four
times. On one of these oc-
casions I received it on my
Dictogrand loud speaker,
using only two tubes! I
have consistently received
long distance, such as Dal-
las, Fort Worth, Auburn,
La., Hastings, and Kansas
City, in all ahout 65 sta-
tions. while just *‘fishing.’’
Toeals. s ch as Pittshureh.

Schenectady, New York City.
Chicago, Boston, ete., it
need not he mentioned, are
perfect, even on occasions
when ) have used neither
aerial mor ground. I am
sure it was a lucky day
when this set came to my
attention.” L. L. Clifford,
100 Second_Street, Fulton,
NEW YORK.

Selectivity Better
than Eight tube
Heterodyne

*"Last week I constructed
the four-tube Roberts Knock-
Qut set. I am more than
pleased by its operation, its
selectivity being better than
my eight-tube super-hetero-
dyne. On a poor night I was
able to bring in WOS,
WGN, WOC, WSAI, WRZ,
and all at loud speaker in-
tensity.”” Louls R. Jeffrey,
51 Newark Street, Hoboken,
NEW JERSEY.

3-Tube LolLos $264_9

Explorer—Sepl.

Postpaid—KitKX6996
Range 1000 Miles on Loud
Speaker

vvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvv‘

PRICES SLASHED FOR QUICK ACTION!

41
4|

e T S D S S S S T TTUTOWIUTOOOO OO OO OO

Pﬁitively :ﬁ "hummer'll" We have never
- - test an outfit at anywhere near our Drice
Stations Logged in 2 moreusultablte foxi long ]dismi\ce b3ranidcnit
B reception. ‘ontains a low loss -circuit
hours at New York CIty t\tmer.sa lmvI ]gss condensser.lll;w lo&slsot‘lkets.
ete, pecial Features: Sensitive—Seleetive—
A“ on Loud Speaker Clear reception—Simple to construct—Simple
r to operate—Dependable—Low loss design—
By Or}fnﬂz,¢hBN editors of Recelves long distances—Great voiume.
adio News . .
WIZ  |72185 N Y. City We Give You High-Class Parts
WEAF |86 |77 N. Y. City Fine 7x18x8 mahogany finish cabinet,
WFBH | 65|21 N, Y, City drilled and engraved Bakelite-Dilecto panel.
W:FAM 16518 St. Cloud, Minn. five-ply (laminated) baseboard, Gen-Win low
“'QAO 73140 N. Y. City loss counter, Hammarlund low loss variable
WEBH 75 | 43 (Chicago condenser, 2 Bell Bakeljte dials, 2 Rasto )
WwJ 72 |52 IN. Y. City verniers, 2 Pacent A. .F. transformers, 2 1
KDKA ' 70 | 32 |E, Pittsburgh, Pa, Pacent rheostats. 3 Bell Bakelite low loss 1
WTAS |67 | 25 Elgin, 111 sockets, Improved single circult jack, 2 Im- L
WGBS 67 | 30 IN. Y. City Proved double circuit jacks, Smilear A bat- [
WHN 7239 IN. Y. City tery fllament switch, Hilee fixed frid con-
WIAX 88| 48 ICleveland denser and mounting, Electrad grid leak, 7 :
T 75 | 83 |Philadelphia, Pa. Aristotrat moulded binding posts, hinding
KYw 78 | 93 |Chicago post strip, complete set ‘“‘No-S:d-er” con-
¢ woc 83 | 74 [Davenport, Towa necting wires, hardware, blueprint and in- 4
struction sheet. You can assemble in only 0 4
4 —— dandy! Ord %y a 7ct§qupleoof hot\i‘r]s. L}st réri(ri‘evrforsnartsi You cannot get better Kits anywhere! 4
hiis is 'a dandy! rder it! ur catalog price, $50.25. pecial
P to August 3ist, only $2‘)G.49. )
T BT e T T T e T T R LG T T T e e T :
4
BE SURE TO SEE | ORDER DIRECT FROM THIS AD—ON APPROVAL " WEsHIP | |
THE § NO MONEY IN ADVANCE—SHIPPED ON APPROVAL-WE PAY IN )
- TRANSPORTATION —24-HOUR SHIPMENT—SATISFACTION OR MONEY BACK: 24 HOURS . |
OPPOSITE PAGE * i 4
i 1
rornew = S€Nd for CATALOG---36 pages, 7x10---FREE | conrron | |
= - - - . - - =)
6 11 d s 4
_“rasco” coops Filled with big bargains in Kits, Parts and Accessories. Send today! | Guaramtecd 4
% LTI UL Al LT IR ] 4
RADIO SPECIALTY it Di ich St., N.Y.
CO., Kit Div. 679Q. 245A, Greenwich St.. N.Y. |
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“BUILD YOUR OWN” WITH “RASCO” PARTS!

Buy from the Oldest and Original Excluswe Radio Parts House in the Umted States

We pay ALL transportation charges in U.

Order direct
from this pa

ge.

ALL GOODS SENT PREPAID IN 24 HO

Money .refunded if
goods do not satisfy

| SPECIAL PRICES FOR AUGUST |

oy

Dial Marker
The big little thing you
have been iaiting for.

Just drill a hole in the
pane! and mount _the
marker above the dlal,

Niekel nlated and polished.
67788 Dial \larker
three for .....

.10)/G799 2 v
G72 1

Melotone Loud Sneaker
The greatest and most
powerful 1o ud speaker
phonograph attachment
made. If, after five days
trial, you do not proclaim
it the best and most pow-
erful speaker return it for
refund.

G6699 Melotone....$6.90

Vacuum Tubes
Specially Priced
Only best make tubes car-
rled in sfock. Any tube
renlaced it defective, pro-

viding filament lights.
G701A 5 v., .25 amp.$1.65

.08 amp, .65

.25 amp. [.65

% v,

Cockaday Coil

Guaranteed b est make:
Three windings of No. 18
Magnet wire, Fas brass
bragkets for panel or hase
mounting. Satisfaection
guaranteed or money back.

G2750 Cockaday cofl $1.50

Tapped ‘‘B’’ Batteries

long life.
fresh stocl\s
62250 Sm.
G2251
size,
43 volt

We positively guarantec
these batteries to be of
We earry only

\ll with tﬂréf

G4500 \ledlum large size.
2.30'G1150 Ratio 63%-1..

Audie Frequency Trans-
formar
No  better Transformer

made. Highest class ma
terials. Impregnated coils,
Silicon steal stampings
used. Save 50 per cent by
assembling it yourself.

GI!1C0 Ratloe 4%~1..$I.gg
I

Sponge-Rubber Cushiens
Get rid of tube noises
Ine to vibration. Softest
sponge rubber made. Size
21%7x3”, 3%’ thick.

68989 Sponge-rubber
cushions, each ......$.12
Six for

LEAD-MH

AL g

|

Antenna Connector

At Iast the solderless an-
tenna connector. made en-
tirely of brass in three
pleces: clamps aerial and
Jead-In with vise-like
grip, keeping perfect con-|
tact at all times. Dia.
%", helght 1”7,

G4244 Connector .

.80.20

Gl450 V

Raseo Vernier

Why use a vernier conden-
ser when a vernier attach-
ment will do anything and
everything a vernier con-
denser accomplishes?
Cleverest vernicr made.
Can be_ used with auy
|dial.  Soft rubber ring
engages dla[ Nothing to
come

..... $.18

FONEKUSHIONS
Made of sponge rubber.
Alake wearing your recexv
ers a Dleasure, Positive
ly exclude all noises and

ure. Sponge rubber wil
last for years. Lisht a
a feather. Sanitary.

G3550 Fone]\ushlons. set
of two $.35

gold,

make reception a pleas-}wants one.

Dial Buttoen
Made in blue enamel and
to be worn in but-
Every radlo fan
34" diameter,
best. gold plate. 1°civec,

alton hole.

L\ A48
" Vacuum Tube Shell

base.  Each shell

dronze  socket

reproduction of radio dial.
G7799 Dial Button.
Each .8

0.2%

See fllus. 4748.

64747 Vacuum Tube Shell(G 1500 Cord tip jack.
$0.16| Each $

1nd Contacts

Nlckel plated shell for the|Tayes
man who builds his own.
1 holes to attach to sub-
comes
complete with 4 phosphor [Prass, nickel plated. Screw
contacts. [to attach lead wire.

=<5

i —= 476 |JI509 1507

II 9 1450 @
1475

1505 \= 1508

Cord Tip Jack
place of binding

Posts. Cora tip flrmly
gripped by jack. Made of

Ne
soldering necessary.

Brass Nickeled Brackets
All INustrations %4 size.
G1505 Bracket, $.05
G1507 Bracket, .05
G1509 DBracket, .04
G1476 Brucket, .05
G1506 Bracket, .05
G1490 Dracket, .04
G1475 DBracket, .03
G 1508 Bracket. .05

each
each
each
each
each
each
each
each

700

5025

!

Three-Gang Socket

Aluminum shells,

12 nickel binding posts.imoney refunded if 1t is| gg»

Length 7%”.

G5995 3 gang socket $1.50/paid

genu-|jite tubes.
ine heuvy bakelite base,[Wave lengtn,

3 brackets for mounting, ‘“?"5 N,

Rasco 180° Variocoupler

Copper Ribbon
Silk wiro wound on bake-|-003’" thick.
Six taps. /G700 3%’ wide: G70) %"
150 to 600pwide; G702 3-16'' wide.
F"sll’)“‘l?:l ""’X‘,‘gl‘l; All sizes per foot...$.01
Copper Foil
thick. 4" wide.
G5025 Copper Foil, per
G300 leocounler pre- |fuot 3.
..$1.50/10-foot length ... . .8

4

not all we claim.

Rasco Clip Leads

invaluable fer experimen-
tal work. Clip lead hooks
in a jifty onto any wire,
binding .post or conduc-
tor. Safest experimental
connection.  Rrass elips.
1 foot silk wire, green or
red.

G7887 Clip Leads, eaS 12
Dozen lot

i

Radio Frequency Trans-
formers
Dest  Radio

far. Designed by R.
Lacault,
tradyne.
200-600 meters,

G2800 Transformer,
1%":21&"

PUSH-PULL
Pull Transformer
many new cireuits.

Push

for
Freauency|See any radio magazine.
Transformer developed 50(Made of best materials.
E.|Coils impregnated.
Inventor of Ul-|con
Air core type.[Save 50 per cent by as-

Sili-

steel laminations.

sembling yourself. Sim-
nle instructions furnished.

size|g1159 Push-Pull Trans-
..$1.35/lormer, ratio 6% to 1~ $3.40

Dilectryte Panels

Highest dlelectric
strength as per Bureau
of Standards. DBeautiful
high finish.

G7100 7x10x3-16"
G7120 7x12x3-16"
G7140 7x14x3-18"
G7i80 7x18x3-168"
G7210 7x21x3-16"
G7240 7x24x3-16"

i3/

SIOL 31 309 308

Low Loss Tuner
Same type us used in our
LOLOS EXPLORER.
from 200 to 600
Hard rubber in-
aulation througheut. Sil-
ver plated Drimary. Seec-
ondary D. C. C. Tickler
sllk insulated wire.

G2690 Tuner 5.00

Tunes
meters.

W
This

Nosolder Lugs
Flnally, a real solderless
lug is here. Soldering
positively done away with.
Tales square or round bus
bar, which it holds with a
vise-like grip. Perfect
connection. Just slide bus
bar Into slip-grip.
G3727 Lue. 25 for...S.1%

Wire Conneetors
biz little article
solves all troubles when
making "'T"" wire connec-
tions. Made to take 1/16”
square or round bus-bar
wire. Can be attached
with a pair of pliers,
5 T’ Wire Con-

297
nectors. 12 for $0.05

Low Loss Coil
Same type coil as used in
Freshman znd other Tuned
Radio Frequency sets. D.-
C.C. wire. 200-550 wave-
length. 3” diameter, 1”7
wide, 3-16" thick. 4 con-
nections, 2 primary, 2 sec-
ondary.

62629 Low Loss Coil $.7¢

Storage ‘B’’ Battery
48 volts, 4% amn.
Bluy storage
les by capacity,
looks. Charge lasts
month,
vents, wooden tray.
kxpress Collect.
tery

hours.
‘‘B"” batter- (G310 Brass Lugs for No.
not by|8 screw, doz. S.

one G311 Copper Lugs for Nos.
Rubber tops and{6 and 8 serews, doz.
Sent|G309 Copper Lugs for Nos.

Tinned Nickel Lugs
All our lugs are tinned.

.5.10

4. 6 and 8 serews, doz .10

G9848 Storage “B’’ Bat-|G308 Copper Lugs for 6-32
$14.00 Iscrew, 10

doz.

Formica Panels
Clearance Sale

As we are discontinuing

10(these particular sizes.this

materizl is now offered at
cost. All 3-16” thick.

G352 9x12” each ...$1.25
G354 6'%x9%" ea... .60
G356 6x14” each ... 1.20
G357 6x4"” each ... .45

=

[RASCO'

G

Gagn
it

6502, 65 | 202

315
2900

D (3

E_\\

Phone Plugs
Sold from 50c to 150
everywhere. Hard rubber
composition shell and pat-|

ented cord tip holder. Fin- IBES‘ brown bakelite.
est workmanship through-|/G6510 Bakellte socket$.40

out.

G 1030 Rasco Telephone
Plug. Each :... .$.35

Bakelite Socket Bmdlnu Post Name Plates
Octagon shape. Four nickel|D, Theso stile
binding posts, phosphor
bronze contact springs.

B
Loud Sneaker G650-51

Bat, —,
at. —, Aertal,
Input, “A" Bat. -+,

Bat. +, Loop “C” Bat

G6500 Tube Socket. Made| =+ New! A’ Bat
‘B’" Bat.

entirely of compesltion.|genog Name ‘Plates,
Best made. Each....$.35 Dozen

$.25|Each

*Rasco’’ Posts

ion.

_‘_ Dozen, each style....$.90/goes
Initialed Binding holds

Six popular styles, [Plat

............... $.06! 32900 Fach

G122
Posts.

Cord Tlns 7

fade of black compom-lsmndlard phone cord tips,
eled

Each ... 5.09/G315 Each ..........3.03

;6202 Has nickel-plated
B”’bottom, each ........ $.08

Separable Cord Tips

No solder required.
in ferrule.
it tight.

Wire|single

..$ NAiDozen

3o %F‘D
q@{)l) 3018'01

_ 1425-3616 %

“Perfect” Lugs

Sold
|These new and lmproxedcsg:;z Rod 8- 31"
nlckel length

are brass,
flattened on
Made
of

lugs
Dlated,
as  shown.
piece

G3080 "Pexrect"
Each ..

Tnte

Lugs.

Brass Rods
6” lengths enly.
thread
$.08

o( a66032 Rod, 6- 3"" thread
metal. |length 5.06
Shank|Lead wire goes into tube [G1425 Red.
Nickellgz (g,

plain, %”

round, length

02/G3616 Red, l)laln 3 16"
20 round.

length

Panel Mounting Grounded
Rotor Condensers
Positively no Detter con-
denser made. Lowest loss-
es, all insulation hard rub-
ber. Have binding posts,
aluminum plates. rugged
construction. Used by 9

big set manufacturers.

65013 13-plate ....$1.10
G5123 23-plate .... .20
65143 43 plate _...

clearly,

Storage Batteries
Guaranteed for two years,
Only NEW material used.
Acid proof terminals. Pat-

you.

The V.T.

ent vents. step radio frequency amplifier and de-

62400l Two volt, 40 o0 temilit;’l threie stage audio f{equer;cy A POSTAL

amp. hours ........ . ampllfier; short wave regenerative cir- "-—:(:ﬂ

6640 Six volt, 40 B Af:iulfs; 4-stlnge mrzilo freQuency ampli- +({] CARD

ambD. hours ........ 2 ers; radio and °audio frequency

G666 Six volt, 60 amblifier; inductively coupled ampli- BRINGS IT

amp. hours ........ 0 fier; all Reflex Cireuits. 1
Shipped exnress  collect. R S OO ot

All Armstrong Circuits are explained
all values having been pgiven,
leaving out nothing that could puzzle

Just to name a few of the circuits:
as a detector and one-steb
amplifier; all Armstrong circuits: one-

New 1925 ““Rasco’’ Catalog No. 12

CONTAINS 75 VACUUM TUBE HOOK-UPS.
ILLUSTRATIONS, 500 ARTICLES, NOW 100 PAGES |

300

FREE

|
1
§

B- -
(=g =y \/Qi
AM}':"/’,>

NEW
Battery Lead Tags

Latest wrinkle, made in

wetal, nlckel plated. pol-

ished. Clamp tag on bat-

tery wire, and it won’t

come off. '.l'hese five stvleq
“B —l— De

“B AL

, and * A

@RN20 Tacs. set of 10 §.15 !

Rheostats and Potentio-
meters

High heat dielectric base.

Come with tapered, knurl-

ed knob, 2%” dia. Com-
Dlete with pointer.
64310 6 ohm .......$.38

G43Il 80 ohm ...... 244

312 Potentiometer
200 ohms ...........

RADIO SPECIALTY COMPHNY 98 Park_ Place, New York City

Factories:

Brooklyn, N.

Elkndge,

P
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Take It with You
On Vacations

ERE’S a real Portable Radio with no apol-
ogies. This year you can camp, tour, fish or
hunt, and make your vacation more com-
plete with Radio. Bring in sport returns, con-
certs, music for dancing—radio entertainment in
your favorite variety, to liven up dull or rainy eve-
nings, and add immeasurably to your happiness.

The Ozarka Portable is built for long distance.

ZARKA PORTABLE - r:-:tu

7@&'}0 Lverywhere You

Radio News for August, 1925
y

Co -

with
Four No. 199 Tubes, Built-in
D IR for Real, Money-Mak-
veready 2214, ‘B’ Batteries ° °
Three Eveready “A’” Dry Cells: lng Opportunlty
One Eveready “C” Battery,
Aerial Equipment, ready to un- THE country is full of radio fans who take

$75 come  Men Wanted

reel—all installed in neat fabri- greatest delight in “listening in.” They have
koid covered case — complete been waiting for a really worth while port-
weight 25 1bs. able radio outfit to take with them on their-va-

cation trips—and here it is—the Ozarka Portable,
The Hy-power built-in  newest member of the famous Ozarka Radio family.

Loud Speaker makes it possible for a large gathering to enjoy the program  [f you can qualify, there is an opening for you in the Ozarka organi-
exempt from troublesome and awkward earphones. zation where you can make more money than you have ever made

before. We are over 3100 strong, and most of our men are making $50

It is simple to operate and convenient to carry and, best of all, you can have  to $300 a week. Right now is a fine time to get started selling radio.

it for home use when you return.

There is a strong demand for Ozarka Portable, a little later on comes
the powerful demand for the other Ozarka models. We allot exclusive

The Ozarka factory representative will gladly bring this Portable to your territories. Profits start immediately., Knowledge of radio is not nec-

essary. We supply that and the training. Qur methods of demonstra-

home and let 'you.ﬁnd put by tuning it yourself,ijust .What distance, vol- tion insure the orders. You must be able to convince us that you are
ume and tone it will deliver. Prove to your own satisfaction that the Ozarka the right man for us—have good reputation and character—are indus-
Portable is the greatest radio value for $75. Why not ask us for the name trious and ambitious. A small amount of capital is necessary. If inter-

of the nearest Ozarka Representative, giving us the name of your county,

and we'll gladly arrange for a demonstration.

ested, “action” is the word. Business is starting on Ozarka Portable
right now. Write us today and ask for Ozarka Plan No. 100. Be sure
to mention the county you live in.

OZARKA, INC., 855 Washington Blvd.,, Chicago, Illinois
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SYLUBN HARRIS, Associate Editor

EDITORIAL AND GENERAL DFFICES. 53 PARK PLACE. NEW YORK

AUGUST, 1925

RADIO RECORDING

By HUGO GERNSBACK

coming along rapidly. Very often when we

listen in by radio to a great personality, a well-
known opera singer, or a famous orchestra, we are wont
to exclaim that radio, while a wonderful thing, is still
more or less ephemeral. In recent years some well-
meaning, but otherwise misguided people have con-
demned radio for just that reason. They will tell you
glibly that, after all, there is nothing like the phono-
graph, because you can repeat the selection any time
you wish, whereas with radio, if you get a really excel-
lent offering, it has flitted into the past just when you
enjoy it most.

These well-meaning people are in for a severe shock,
because it is becoming more and more apparent every
day that radio can beat the phonograph at its own game
any time it wishes to do so. The writer has in his
possession a record of a recent speech by President
Coolidge. This record was made in New York, using
an ordinary 4-tube radio set. Mr. Coolidge spoke from
Washington, of ‘course, while the speech was broad-
cast through a New York station. The man who made
the record has a specially constructed little machine by
which the radio loud speaker is attached to a recording
device, through which agency the entire speech was
recorded.

The writer understands that a number of companies
are now busily engaged in bringing out recording ma-
chines which can be attached to any radio set, making
it possible for even a layman to record any selection
that is wanted, and so preserve it for future nse. Nor
will these recording devices be expensive. They will, in
most cases, cost far less than a radio outfit itself, and
provide a lot of new entertainment for the radio en-
thusiast.

This is of particular importance right now, when so
many companies are going into the manufacture of
radio sets having a phonograph as an adjunct. It will,
therefore, be a simple matter to record vour radio selec-
tion and then play it on the phonograph alongside.

The reader will now probably make the objection that
the 12-inch record, which is the largest made, can hold
only five minutes of entertainment. Smaller records, of
course, are in proportion. What, then, will happen if
the President of the United States, or some other
famous man, gives a lecture that runs for twenty-five

RADIO enthusiasts are in for a new treat which is

minutes? Obviously, the phonograph disc is useless on
such an occasion.

There is a more recent development which one con-
cern, taking cognizance of this fact, proposes to put
upon the market. This is to be a photographic-phono-
graphic device, similar in some ways to the DeForest
Phonofilm. It is proposed to make a very narrow film,
not more than one-quarter of an inch wide, rolled upon
a reel. Such films could be bought at a low price.

The film is run through a small machine by means of
a motor, while the incoming radio sound impulses are
registered on the photographic film by means of a
photo-clectric cell. These films are good for a half-
hour’s run, while longer films can, of course, be made to
run for an hour, if necessary.

A device of this kind naturally does not take up much
room, nor is it expensive. The recording is easily done,
even by a layvman, and after the full record is finished
the photographic roll is taken to your nearest drugstore
and developed, just exactly as are the snapshots which
vou take with your Kodak. After the film comes back
developed, it is run through the identical machine, by
motor. The photo-clectric cell is now used again in
conjunction with loud speaker. Every sound
which originally came in through your radio set is
held fast in the film, and can be reproduced a dozen or
a thousand times,

your

if necessary.

This method is much superior to the phonographic
disc method. The latter has the disadvantage that the
record must be made in soft material, such as zinc, wax,
etc., and such a master record cannot be played many
times hefore it hegins to wear out. To be sure, matrices
could be made from the original iaster record, but
no layman would have the equipment to do this.

On the other hand, the photographic method is much
better, becausc it has been proven that a photographic
film on which sounds have been photographed can be
run through the machine more than ten thousand times
without acquiring any noticeable defects whatsoever.
The reason is that no mechanical stylus is used on the
photographic film, but rays of light instead, which do
not affect the photographic film once it has heen devel-
oped. We should, therefore, soon see in every house
that has a first-class radio set, a radio recording device.
It gives radio a new thrill and a permanency that it did
not possess before.
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The Piezo Electric Oscillograrh

Some of the most interesting experiments in electricity can be performed with an oscillograph.
The construction of such an instrument is herein described.

HE general laws covering the flow of
direct and of alternating electric cur-
rents in circuits, even of complicated
design, have been known for so long
a time that everyone interested in electricity
is acquainted with them. The experimenter
can thus predict with certainty the principal
changes which will be produced in a given
circuit by a current passing through it. The
magnetic, the heating and the chemical effects
are the most important and most easily ob-
servable results of current flow.
LITTLE KNOWN ELECTRICAL EFFECTS

On closer study it is found, however, that
many minor electrical effects exist, such as
the thermo-electric effects, the Seebeck,
Thomson and Peltier effects, the Nernst,
Ettinghausen, Hall and Leduc effects and so
on, all of which are of interest although few
are of great practical importance. Since
most of these phenomena are unknown even
by name to the amateur, a brief description
of them may be of interest.

The Scebeck phenomenon, named, as are
all the others, from its discoverer, is the
ordinary thermo-electric effect. It is found
that if, in a circuit made up of two different
metals, the two metal junctions are kept at
different temperatures a continuous although
small current will flow. Peltier’'s effect is
the reverse of Seebeck’s. When a current
flows through a junction of two different
metals it heats them or cools them, depend-
g on the direction of flow. Thompson
found that a difference of potential exists
belween different parts of the same conduc-
tor when these parts are at different tem-
peratures. Hall found that when a mag-
netic field is applied from above at right
angles to a current-bearing wire a difference
of electrical potential develops between the
sides of the wire. Nernst and Ettinghausen
showed that when two edges of a metal
sheet are held at different temiperatures and
a magnetic field is applied at right angles to
the sheet there will be produced a difference
of potential between the edges of the sheet
and also, conversely. that when a current is
flowing through such a sheet set at right
angles to a magnetic field a temperature
difference appears between the edges of the
sheet. Leduc found that, if the temperature
varies in the direction of a magnetic field
passing at right angles to a metal plate, a

Fig. 4.

By C. B. Bazzoni*

Actual size photograph of “seed crystals’ of Rochelle salt grown by the instructions given below.

transverse difference of temperature will de-
velop between the edges of the plate.

These “effects” are all small—Seebeck’s
being the only one which has been put to
practical use up to the present time. It will
be observed that all oi these phenomena have
to do with an interrelation of heat and of
electricity and magnetism. Under the elec-
tron theory both heat effects and current
effects are believed to be due to the atmos-
phere or cloud of free electrons existing in
the interior of conducting bodies. This being
the case, it is natural to expect that relations
of the kind described ought to exist. With-
out going into detail it can be said that some
of the phenomena referred to above are sat-
isfactorily explained by the present-day the-
ories and some are not. The Hall effect is
found, for one, to be particularly difficult
to explain in full. The “effects” mentioned
are by no means all that have been discov-
ered. A number of others, interesting and
important, are associated with the passage of
current through crystals.

CRYSTALLINE AND AMORPHOUS
SUBSTANCES

We all know that matter in every form
in which it occurs is made up of atoms hav-
ing, on the average, a diameter of one one-
hundred-millionth of an inch and, therefore,
entirely too small to be perceived by any
means at our disposal. There are in the
known universe about ninety-two different

kinds of atoms, each kind being character- -

istic of a particular chemical clement. When
these atoms combine in groups to form a
chunk of matter they frequently show a
preference for arranging themselves as if on
a regular lattice-work, the atoms setting
themselves at the joints of the lattice. This

Arrangement of apparatus for making visible the wave
formation of the output of a receiver.
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comes about because of the regular nature
of the forces acting between the different
atoms. If this building-up process proceeds
regularly, atom by atom, until a chunk big
enough to be seen is formed, the chunk will

TINFOIL GIRDLE AROUND
MIDDLE OF CRYSTAL
SHOWING DIRECTION OF A

1
TWIST OF CRYSTAL WHEN ™" !
EM.F. I3 APPLIED <o POTENTIAL

o
ROCHELLE SALT CRYSTAL A

LYING DOWN STANDING ON END

FIG. |
The appearance of a Rochelle salt crystal. A
good size for the oscillograph is approximately
2 by 114 inches.

be found to have a regular shape with sharp
and definite edges and corners. The shapes
themselves may be very various as obtained
from different chemical compounds, as needle-
shaped, cube-shaped, octahedron-shaped and
so on, ‘but for any one material the shape is
always the same if the method of production
is not changed. The usual way to bring
about this slow building-up process is to dis-
solve the substance in a liquid and then slowly
evaporate the liquid. The regular chunks oi
matter thus formed are called crystals. Mod-
ern physics has proved through the use of
the X-rays that the atoms of all crystals are
arranged in a perfectly regular and syvmmet-
rical manner, as if at the corners of a lattice-
work, as mentioned above. The X-rays lave
also shown that nearly all forms of matter
are crystalline, even though the crvstals may
be too small to be apparent. Substances
which are entirely without a crystalline struc-
ture are said to be amorphous.

ELECTRICAL EFFECTS IN CRYSTALS

Crygtals have been carefully studied by
physicists not only as to their structure but
also as to the way in which they react to
heat, to light and to electricity and magne-
tism. Since we know how the atoms are
arranged in the crystals it would séem that
we have, in dealing with crystals, a better
chance to explain what we observe in ex-
periments than we have in dealing with ordi-
nary solids about the interior structure of

* Professor of Experimental Physics, University
of Pennsylvania.
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Some crystal groups of Rochelle salt which should be avoided. Crystal groups are useless as
oscillographs.

which we know nothing. Work of this sort
is being carried out at present in many uni-
versity laboratories of physics so that we
may lhope in the near future to know a greatl
deal more about these things than we do
now. As to electrical cffects in crystals
there are two that I wish to mention in
particular : first, the pyro-electric effect and,
second, the piezo-electric effect.

PYRO-ELECTRICITY
As the prefix pyro indicates, this is a heat

25 WATT LAMP

«—THERMOMETER

T TIN BREAD BOX

COTTON wOOL
OR FELT

PAPER COVER

GLASS JAR

RYSTAL GROWING
GLASS PLATE
MERCURY

FIG. 2
To obtain well-shaped crystals it is necessary
to keep a constant temperature, for which the
above apparatus is used.

effect. It has been found that certain crys-
tals exhibit electric charges when heated or
cooled. This cffect is marked in tourmaline
—a semi-precious stone frequently used in
jewelry. When a tourmaline crystal is
heated, one end becomes positively charged
and the other end ncgatively charged; when
the crystal is cooling down after heating the
charges are reversed. This effect can be
shown in opaque crystals of tourmaling,
which are not useful for jewels and which
are, therefore, not expensive.

It is interesting to note that if the crystal
be broken up, each part exhibits the effects
above described. Even if powdered, the
effect still persists. If the powder be heated
on a glass plate its particles will stick to-
gether in chains as iron filings do in a mag-
netic field. Quartz and {luorspar, as well as
many other crystals, show this pryro-electric
effect. No practical use has been made of
pyro-electricity up to the present.

THE PIEZO-ELECTRIC EFFECT

The prefix pieso of this somewhat formid-
able word indicates that the effect has to do
with pressure. As a matter of fact, the
piezo-electric phenomenon is found in the
development of a difference of electrical
potential between the ends and sides of a
crystal when that crystal is compressed or
stretched. This is not primarily a heat effect.
As with pyro-electricity, piezo-electricity can
be developed from a great variety of crys-
tals, the details of the effect as to the amount
and position of the charges developed being
different in different crystals. The majority
of experiments in piezo-electricity have been
done with Rochelle salt, from which rela-
tively large effects can be obtained and which
is cheap and easy to prepare. Quartz crys-
tals are more permanent and less breakable
than Rochelle salt. but their piezo effect is

much smaller.

Rochelle salt.
THE INVERSE PIEZO EFFECT

It has been shown that the n >
the. piezo effect also cxists; that is, that if

differences of potential are applied between

the ends and the middle of suitably selected

crystals a stretching or compressing force
will be developed in the crystal which may

show itself in a warping of the shape of the
crystal.
is shown in Fig. 1.
of this article is to describe an instrument
making use of the inversc piczo effect in
measuring changes of electrical potential.
The twisting of the crystal about its axis
due to the changes in the potential applied

to it is nearly instantancous, consequently the

twistings and untwistings of such a crystal
will follow very rapid alterations of poten-
tial such as we get in alternating current cir-
cuits. If the crystal be mounted so that its
twisting can be rcadily observed, the arrange-
nment can evidently be used to study the
nature of the potential changes in such cir-
cuits. Instruments designed to do work of
this kind are generally called “oscillographs.”
The piezo-clectric oscillograph which we arc
to describe below was devised by My, C. E.
Wynne-Williams of the University College
of North Wales, Great Britain, and was first

For some special uses tour-
maline is preferable to cither quartz or

inverse of

The direction of this twist or warp
The principal purpose
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publicly described by him in February of this
year (1925).

OSCILLOGRAPHS

Oscillographs of several different types
have been invented in the past and have been
in usc in laboratories for many years. It
would clearly be very difficult to find out
exactly what goes on in alternating current
and radio circuits without such instruments.
The two most usual kinds of oscillographs
are the “hair-pin pattern oscillograph,” suit-
able for alternating frequencies up to 5,000
per second, and the “cathode-ray oscillo-
graph,” suitable for frequencies up into the
millions, that is, in the radio range. An in-
strument of the first kind costs, with neces-
sary accessories, in the neighborhood of
$1,200. The second type costs complete about
$150. No ordinary amateur is, on account
of these relatively high costs, likely to pos-
scss one of these useful instruments. The
piczo-electric oscillograph, which within cer-

ALUMINUM ARM
FAST TO CRYSTA

TO POTENTIAL
TO BE TESTED

FIG 3
The appearance of the oscillograph, showing
relative positions of its components. Fig. 3B.
Device for damping.

tain limits will do the same work, can, how-
cver, be built for a very few. dollars by
anyonc willing to spend the timc necessary
for the preparation of a suitable crystal.
(Continued on page 233)
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Method of growing Rochelle salt crystals.
forming the crystals.

These figures show the routine of the process of
Great care must be taken to have the solution temperature and specific

gravity just right.
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Listening [h Across Canada

INCE the very beginning of broadcast-
ing, Canada has shown an extraordi-
nary interest in and enthusiasm for
radio, and she now ranks high among

the countries of the world for her achieve-
ments in this field. Canada has already
erected a chain of nine broadcast stations
whicl, simultaneously operating, blanket the
country, and is ambitiously endeavoring to
be heard in Europe, although she is con-
siderably further fromi the average FEuro-
pean listener-in than the United States. On
Tebruary 3, 1925, the first attempt. was
made, a special program broadcast from
Moncton, New Brunswick, in an effort to
reach radio fans in Great Britain and Ire-
land.

This initial entertainment, broadcast on a
wave-length of 313 meters, was under the
direct supervision of W. H. Swift, Jr., radio
engineer, and the British Broadcasting Com-
pany co-operated by clearing the air in
Great Britain at 11 o’clock, so that as many
listeners-in as possible might receive the
Moncton station. The musical program in-
cluded selections characteristic of the
Motherland, and concluded with an arrange-
ment of Canadian airs, while bagpipe selcc-
tions formed the piéce de résistance for the
Scottish listeners.

The addresses of the evening were made
by Sir Henry W. Thornton, Chairman and
President and W. D. Robb, Vice-President
of the Canadian National Railways, for
Moncton is the ninth link in the great chain
of radio ‘broadcasting stations operated by
this institution. One more link—Vancouver,
B. C, which soon will be in operation—re-
mains to be added, and the chain will be
complete from the Atlantic to the Pacific.

A novel service was put into operation by
this railroad during the visit of the Prince
of Wales on his trip across Canada last fall.
From the time of his arrival-until his de-
parture, arrangements were made so that he
and the members of his household were kept
informed by radio of affairs of the world

great merit.

By ROSE D. MEYER

For a year and a half the Canadian National Railways have been broadcasting programs of
Here is the story of how it has been accomplished.

and given periodical entertainment from
varjous broadcasting stations in Canada and
the United States. However, the railroad
did not depart {rom the standardized prac-
tice of the radio engineering department in
the matter of programs on trains, so that
passengers on regular schedule were able to
enjoy the programs broadcast for the
Prince’s party in the same way and through
the same types of instruments as were used
on his special train. -

To commemorate the first anniversary of
the instailation of radio as a definite part
of the service furnished by this railroad,
its executives, on ‘December 28, 1924, sent
New Year’s greetings and good wishes via
radio to the members of their staffs and
employees in general. The actual broadcast
took place in the Montreal studio, and it was
from there that the executives spoke. Pre-
viously this station and that at Ottawa (the
mother station) and Toronto had been “tied-
in” by special telephonic circuits and the
voices of the speakers carried by this means
to the studios at Ottawa and Toronto. In
these latter places the telephone circuits led
into the amplifying instruments and voices
and music were there re-broadcast from each
station, forming the most important simul-
taneous broadcast yet performed in the
Dominion. Copies of the New Year’s mes-
sages and addresses had been forwarded to
other radio stations of the system, which
were recad by announcers from Moncton,
Winnipeg, Edmonton, Calgary and Saska-
toon—NRegina having been the only one of
the chain of nine stations silent that night.
Thus by means of the simultaneous and re-
fated broadcast, Canada was covered from
coast to coast, and, in addition, vast audi-
ences from the United States had an oppor-
tunity to listen-in.

RADIO ON TRAINS

The Canadian National was the first rail-
way in the world to adopt radio as a part of
its service, and it has played an important
role in radio transmission, particularly on

Listening to radioc programs on a Canadian trans-continental train.
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train service. Radio experimentation of this
system may be said to extend back to 1902,
when Sir Ernest Rutherford, then a pro-
fessor at McGill University, carried out suc-
cessfully the transmission of signals by wire-
less to a moving train on the Grand Trunk
Railway Systein between Toronto and Mon-
treal—this system is now a part of the
Canadian National Railways. This was the
first occasion upon which wireless had been
successfully transmitted to a moving train.
However, it was not until the early summer

P ———

-

A transmitter of the Canadian National Rail-
ways.

of 1923 that radio
this ratlroad.

Difficulty was encountered at first i se-
curing the types of sets necessary for the
successiul reception of concerts on board
a moving train. However, this has been
overcome, and now radio receiving appa-
ratus has been installed in the observation
cars of all the company’s trans-continental
and international trains. The equipment
used is a four-tube garod Neutrodyne re-
ceiving set in conjunction with a Northern
Eleciric power amplifier and loud speaker.
In case of unsatisfactory reception for loud
speaker work, fourteen head-phones are con-
veniently arranged throughout cach observa-
tion car; these cars are also equipped with
collapsible aerials. An experienced radio
operator accompanies each train, who tunes
in on the programs, which are given twice
daily.

The importance of radio in the fabric of
civilization cannot be overestimated. It has,
through some method of its own—just how
we do not understand—assisted us in col-
lecting together scattered waves of ether
and coercing them to serve us in a great
diversity of ways. The mystery and won-
der of it attribute in a large measure to its
fascination.  Such thoughts were flitting
through my mind after a thorough enjoy-
ment of the radio entertainment provided
from my seat in the observation car while
traveling on this system from Winnipeg to
Vancouver last summer. The broadcast had

really was adopted by
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been from Ottawa. I was suddenly brought
back to the world of reality with a sort of
jolt by the words: “But how does the sound
come into- the train when it is going so0
{fast? Where does it come from? Gee, I
wish I could understand how it all works!”

So absorbed had I been in the program
I had given no heed to the fact that the
train had come to a stop at a small town
in the prairie province of Saskatchewan.
Near the platform a small group of farmer
boys in khaki had gathered and were listen-
ing as if in a trance to the vocal selection
being wafted to them. The metropolis and
its gajety in some of its finest phases are
brought to them. We of the city have be-
come so accustomed to the phenomena of this
invention as to regard it as almost common-
place, but not until I had talked with some
of the farmers of Western Canada did I
{ully realize what a blessing and boon the
radio has come to be to the settlers of the
sparsely populated districts of the prairie
provinces. The dread of isolation, which has
been such an obstacle to development, has
been removed, and most of the farm houses
in these provinces., so rich in potentialities,
are now equipped with radio receiving sets.
In the interesting old Indian reservation of
Kitwanga, B. C, I saw two radio sets and
cne Ford car. Surely, the world do move.

PURPOSE OF RADIO CHAIN

In referring to the development of the
radio service of the Canadian National, Mr.
Swift, radio engineer, said: “The building
of stations and the equipping of trains with
receiving sets was only one feature of the
work. There had to be a directing policy
of real service, not merely to the company
and its patrons, but to the country at large
if it was to justify itself and to retain its
popularity. And the broadcasting of music and
features of entertainment is but part of this
policy. The real thought behind it is the
dissemination of information about the
Dominion. Every program includes a short
address with this end in view—information
on its natural resources, its physical attrac-
tiveness, and its opportunities to the settler,
capitalist, and the industrialist. The radio de-
partment is also co-operating with national
welfare campaigns. By the use of radio,
officials of the system are able to give per-

TRiNG the past three or four years
much has been said and written about
radio in its various branches. A great

deal of advice has been given regarding the
proper set to buy, which circuit to use and
methods of installation, insofar as the tech-
nical end is concerned. Little, however, has
been brought to the attention of the public
dealing with hazards which may be encoun-
tered either through ignorance or negligence
and certain precautions that are necessary
to the protection of life and property.

The use of the radio is of itself by no
means a risk, and the radio fan can be as-
sured that there is absolutely no danger in
indulging in the pleasures and benefits of
this timely art if a fair amount of common
sense is used in the installation of the appa-
ratus and especially the erection of the an-
tenna. Only the other day a serious acci-
dent occurred in Waltham, Alass., while a
young man was drawing an antenna wire
across an electric light wire. The fact that
the electric light wire was insulated did not
matter as his antenna wire soon cut through
the insulation, communicating the current to
his bodv. The problem of the antenna in-
stallation has caused carelessness on the part
of a great many fans throughout the coun-
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The antenna wires

on the top of the

observation car are

supported by brack-

ets that are collap-
sible,

sonal messages to employees in their own
homes, thus coming into direct contact with
the men in a way that otherwise would be
impossible. And tlhiere is another important
result which cannot be omitted—it may be
indirect, but that does not lessen its import-
ance—radio has done an incalculable amount
of good in lkeeping content those who have
to live in sparsely settled districts of the
north and west. Daily quotations. from the
grain and cattle markets are broadcast from
Calgary, and each evening from one or more
of the prairie stations the air holds enter-
tainment for those who have the desire to
listen—and their name is legion. The ob-
stacle of distance thus has been overcome.”

In July of last year the new call letters
beginning “CNR” for all Canadian National
programs went into effect. Officially the call
is a four-letter one, the fourth being the
initial letter of the city wherein the station
is situated, for example—Ottawa’s call let-
ters are CNRO ; Montreal, CNRM ; Toronto,
CNRT, etc. The letters “CNR” had been
originally assigned for radio purposes to the
Moroccan Government, but with the co-
operation of the Federal Government, the

Radio Hazards

By CLARENCE V. PURSSELL

try, and this fauity nstallation has been the
cause of the greatest number of fatalities.

The following “Don’ts” are given for the
benefit of those who would profit by the ex-
ample of those who have been unfortunate
cnough to become involved in some needless
mishap: -

Don’t run an antenna over or under any
other wires carrying an electric current of
any sort, whether these wires be high tension
wires, service wires or telephone lines.

Don't attach an antenna to any pole or
tower to which other wires are attached, or
climb or attempt to climb such poles or
towers for any purpose.

Don't run an antenna over Or across any
public highway.

Don’t attach an antenna to any electric
light, telephone or telegraph pole even though
no other wires are attached thereto. If using
an outside antenna, always comply with the
regulations governing the installation of an
approved lightning-arrester. Such a device
is inexpensive and easily installed.

Don't borrow your neighbor’s antenna by
attaching your lead-in to the far end of his
wire. You don’t know what he is doing and
besides antenna wire is cheap and serves the
purpose far better than a lot of gall.
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British Foreign Office and the French Gov-
ernment arrangements were made whereby
Morocco agreed to relinquish these letters

and substitute another call. Difficulty arose
in the case of Moncton, where had this plan
been carried out, the call letters would have
clashed with those of Montreal. It was de-
cided to name Moncton station CNRA, the
“A” symbolizing the Atlantic region, of
which Moncton is the headquarters.

This is but a brief résumé of the activi-
ties of the efforts of just one great organi-
zation to transform many aspects of con-
temporary existence through the medium of
the radio.

When one considers the progress made in
radio development within the past few years,
not much flight of the imagination is needed
to visualize broadcasting stations of such in-
creased power and more completely de-
veloped re-broadcasting schemes as will en-
able programs to be heard simultaneously
over large parts of the earth’s surface. In-
ternational broadcasting, which will link up
the farthermost corners of the world, is per-
haps closer at hand than the general public
imagines.

Don’t attach your antenna wire to a Kkite.

Don’t use your telephone line for an an-
tenna. Connection to an electric light socket
is not encouraged nor recommended.

Remember that a high voltage “B” bat-

tery can cause considerable damage if care-
‘lessly handled. The insulation on the wir-

ing must be sufficient for the voltage used.
Care should be taken in the installation of
a large capacity storage battery. Short cir-
cuits should be guarded against by proper
wiring and insulation.

Remember that results can always be ob-
tained from an inside antenna if the neces-
sary precautions cannot be taken in the in-
stailation of the usual outdoor aerial. It is
far better to sacrifice a little signal strength
and distance reception than to take too-much
for granted and not even live to be sorry
for it.

SIZZLING

Brxks: What do you know about it? I
got Hades on the radio last night.
Jinks: Impossible.
Brxks: Well, T heard a frying sound in
the loud speaker.
Contributed by Paul S. Powers.
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Radio and the Blind

By W. H. McDONALD

Ravio News takes pleasure in presenting this article to the radio public.
Radio has proved a godsend to the blind, as it enables them to listen to
events throughout the country as they occur, instead of having them read

to them later on.

For instance, when the recent race between the 20th

Century Limited and Gar Wood's speed boat was broadcast from the air-
plane, Mr. McDonald followed the progress of the racers by radio from
Albany to New York. .

HLE radio, in the extended use of

whiclh it is capable, has brought to

many classes and groups of people a

great field of pleasure, education and
a widening of the intellect that cannot easily
be estimated. Among these classes and
groups 1s that of the blind.

Its adaption and peculiar fitness to aid
the blind in the acquirement of education and
useful knowledge has been recognized by
the public in general and by the workers for
the blind, and there is already z movement
under wvay to provide radio sets for the

AR

people of the dark, and with the help of
the newspapers of the country it is now
possible for every blind person in the coun-
try to procure a radio set at a nominal cost.

It is entirely within the power of all
blind persons to use the instrument fully
as satisfactorily as their more fortunate
friends, as there are no difficulties in the
way that cannot be readily overcome by the
blind.

I have been totally blind for thirty years,
and T now sit up cvery night until far past
midnight, when all the house is silent and
dark, listening in until the last station says
good-night; then I turn off the switch and
reluctantly go to hed.

The instrument that I am using is the
six-tube super-heterodyne, and I find it a
very sensitive and reliable instrument.

HOW THIS BLINDS;:VIAN OPERATES HIS
T

I have had it about six months and up to
a month ago it was always operated by a
sighted person. Then I undertook to manip-
ulate it myself, aud now it is at least as
easy for me, and possibly more so on ac-
count of my more carefully trained hear-
ing, as for my sighted friends.

At first it seemed quite hopeless for me
to find the different statious, and to use the
dials as they should be used, but after a
little perseverance it came to me very
quickly. I had a talk with the agent who
had provided the machine, and questioned
him closely to find out if there were not
some manner by which I could distinguish
the difference between the hands on the dials,

A

but he assured me that all four pointers on
both dials were’ exactly alike and that the
real pointer was only different in that it
was gilded. I was discouraged somewhat,
but T determined to use a blind person’s
methods entirely, and I examined the in-
strument carefully and found that there was
a very distinct way in which I could tell
the pointers—and at that very easily.

They were not exactly the same, though
the difference is small, and although it es-
caped the eve of the onlooker, it could not
evade the delicate touch of the blind. So

By feeling the posi-
tion of the pointers
with respect to the
heads of several
screws on the face of
his radio receiver, Mr.
McDonald can tune in
stations by the ‘“‘touch
system” as easily as
those who depend on
the dial logging sys-
tem.

far successful, I went at it in earnest, and
now I can find a station as quickly as any
one, and tune in more accurately than most
operators.

In finding a station I take note only of
the dial number on No. 1 dial, disregarding
the number given for the other dial, and
then get the right position for the No. 2
dial pointer by moving it a little to right
or left of the number on dial No. 1. This
simplifies the tuning very much.

The manner in which I find the numbers
on dial No. 1 cost me some little thought
to develop, as I wished to avoid putting any
mark on the instrument or in any way using
anything to indicate something to the blind,
and so I use about the same method that I
have used for years to tell time by my
watch, which is by feeling the hands, and
finding the time to the exact minute by the
angle they make with each other.

o — =
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Mr. McDonald uses the touch system on the

typewriter for correspondence so that tuning

his radio receiver in the same way is com-
paratively easy.

I noticed that there are six small screws
around the outer circumference oi the dial
that holds it in place. All the numbers on
the dials are in the upper half of the circle.
At the end of the horizontal diameter of the
dial there is one of these screws, and there
are two on the upper part of the circle, so
I mentally divided the semi-circle into its
180 degrees. This brings the first screw
at the beginning of the semi-circle at zero
degrees, the second screw at 33 degrees, the
third at 06 degrees, and the fourth at 100
degrees; the subdivisions are quite easy.

The control of the battery position is easy
enough and does not require to be touched
All the other adjusting of the in-
strument is very easy and quickly attained.

A BLIND MAN’'S INVENTION

In connection with this discussion of the
benefits and advantages of radio for the
blind, it might not be inopportune for me
to describe briefly an idea for a machine
which I have been trying for some time to
develop and which would, [ believe, prove
to be as great a blessing to the blind as
radio. I mean an invention which would,
in some manner, permit the blind to read
by sound.

I had often thought that there might be
some method by which the blind might read
from sound, and a few years ago I began
to study the question, and thought out sev-
eral ways in which it might be accomplished.
such as by the use of perforated paper, some
ink that would serve as a conductor of elec-
tricity, etc., but discarded them all as un-
tenable. Then the peculiar properties of
selenium came to my notice and, on read-
ing up the subject as well as I could, I found
that this was well adapted to my scheme, and
‘I gradually thought
the whole thing out,
(Continued on  page

228)
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Reports of the progress
of the race from Albany
to New York between the
20th Century Limited and
Gar Wood’s speed boat,
which  was the victor,
were sent from the air-
plane by radio. Mr. Mc-
Donald picked up the

| plane’s signals with his

radio receiver and lis.
tened in to the entire
contest.
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Putting WRNY On the Air

HE average layman believes that all

that is necessary to place a new

broadcast station on the air is to

buy a good transmifter, set it up in
a room, have a couple of masts built, swing
an antenna, and then have a big opening
party, with notables present 10 welcome the
radio audience.

The actual situation is quite the contrary.
The setting up of the parts is the very least
of the difheulties encountered, nasmuch as
most of them are covered by circuit dia-
grams and engineering data. The erection
of the masts always presents «difficulties, as
the antenna must be considered with regard
to directional effect,sabsorption: by surround-
ing structures,.and the actual foundations for
the masts themselves. Also the studio must
he treated properly for accoustics, and var-
ious other things attended to, all of which
are in routine of building a station.

The tuning of the station, however, in-
volves three of the most complicated condi-
tions conironting the modern radio engineer.
The first is that of obtaining the wave-length
specified by the Department of Commerce
for that station. The second is balancing
the oscillator and modulator circuits to in-
sure a clear transmission. The third is the
elintination of what is known as radio fre-
quency pick-up—the worst bug-bear in a
modern station.

The tuning of Station WRNY presented
to its engineering staff and consulting asso-
ciates one of the most complicated problems
ever placed before a broadcast station per-
sonnel, inasmuch as -the antenna has only
one-third the length of the lead-in, and the
léad-in is surrounded for more than one
hundred feet of its length by three walls of
the massive structure of the Roosevelt Hotel
at 45th St. and Madison Ave.,, New York.

The first thing to be done after the set
was fully hooked up was to adjust the oscil-
lator circuit. To do this, if Heising modu-
lation is used, it is necessary first to remove
the modulator tubes and the speech input
tubes, leaving the oscillator circuit free to
swing itself.

Station WRNY is equipped with the latest
device known to the world of radio engin-
eering, called a harmonic suppressor, the
effect of which is the elimination of the
signals of WRNY f{rom every frequency
except that to which it has been assigned
by the Government, which means, m ian
language, that the station may be tuned in
on only one setting of the dial. The tuning
of the oscillator to a specified wave-length
incldes hundreds of changes of inductances,
capacity and plate current. This took over
a week of constant testing by the engincering
staff, during which time the oscillator civcuit
had to be tuned to the proper frequency.
Further, the harmonic suppressor had to be
properly adjusted, and all these tested out
with special precision instruments which
nieasure currents so infinitesimal that only
the finest of current-squared galvanometers
would indicate them.

The Western Electric equipment used at
WRNY is the very last word in engineering,
and in order to get 100 per cent. efficiency
from it, every adjustment had to be made
with the idea in mind of passing the maxi-
mum current from one circwit to another.
The result of this was that the oscillator
circuit measured 7 amperes. the antenna
circuit registered 635 amperes, and reso-
nance was to be found throughout the trans-
mitter. Thus far the work was accom-
plished by keeping the oscillator plate cur-

By GILSON V. WILLETS, Chief Engineer, Station WRNY

Few people realize the enormity of the task of preparing a broadcast station for transmission.
In the following article are related a few of the odd jobs.

rent very low, but at this point the oscillator
plate current is raised to its proper value,
and the circuits are in true resonance
throughout.

Now we are ready to balance the oscil-
lator and modulator circuits, leaving the
frequency dials on the transmitter locked.
This is not so bad and only requires an
hour’s work.

With Heising modulation the transmitter
functions so that wlhen the modulator plate
current rises, the oscillator plate current
falls. To secure the best results when
modulating at frequencies of” ordinary voice
transmission one figures a raise in modulated
plate eurrent of 100 per cent.

Station WRNY uses two 230-watt oscil-
lators, and two 250-watt modulators, with
one 50-watt input tube. These tubes take
a filament current of 6.3 amperes each, and
a plate voltage of 1600 volts. The tuning
coils for the transmitter are wound with
the very finest grade of imported ,Litz-
endrat wire, and the set is equipped through-
out with specially constructed time-delay
relays, which protect the big tubes from
injury when starting up the set. Iach one
of these relays must be properly adjusted
so that it will close its contacts at the
proper moment. At this point, with the
transmitter {unctioning properly, all meter
readings correct, the tubes not overheating,
and the wave-length checked correctly, we
are ready to try the modulator carrier. The
very instant that the microphone is thrown
in, one notices that the modulator plate cur-
rent takes a decided rise to about 400 milli-
amperes, and one hears at the receiving end
a loud whistling noise. This means that
the carrier wave from the antenna which
has been propagated through space has been
picked up by some unshielded part of the

speech input system, carried back through
the transmitter, highly amplified by the am-
plifiers therein, and shot back again to the
transmitter. 1f one should say “hello” in
the microphones under these conditions, if
it were possible to record the result at the
receiving station, the result would be several
thousand hello’s within a ten-thousanth of a
second.

This cannot be as there must be no energy
from the antenna picked up on the speech
input system and subsidiaries thereof. Im-
mediately the operators will set about locat-
ing unshielded wires and then properly
covering them, and grounding the shielding
every few inches. In the erection of a
broadcast station everything must be
grounded or shielded, and the shielding is
grounded, and the slightest oversight in
this matter will mean that energy from the
antenna will be picked up by the speech in-
put system. and transmitted back to the
transmitter and distort the wave, making it
impossible to transmit voice or music.

The modulation of the set is first tested
by an annouuncer who will count from one
to ten, raising the volume each time he
counts. When you hear an announcer at a
new station counting from one to ten, and
following it with “On one” or “On two,”
vou will know that he is running the volume
control, which is called by the broadcasters
the “gain.”

When everything had been tested out and
the wave was stable, the United States
radio inspector called at WRNY and, after
a very careful inspection of the entire
equipment. in which nothihg was overlooked,
he passed upon the installation. Next an appli-
cation was sent to Washington for the official
call signal which is WRNY. The station went
on the air officially June 12th at 8 P. M.

Instructions

for Using

“Proot of Reception” Card

Remember that the station must be convinced that you have actu-
alty heard their broadcasting. Comments of the Announcer ot the
mention of some particular identifying incident that occurred dur- s
ing the number are, perhaps, the best proof of this. The exacttime in
that a particular number began or ended or the sequence of num-
bers are other proofs.

Fill out all the blanks on the card and take care that your name
and address are plainly written where they belong and that a dime
is inserted. Then put the card in an envelope addressed to the
broadcasting station you heard. A list of addresses of broadcasting
stations is included in your ekko stamp album.

The proof of the re-
ception card and
stamp of WRNY uscd
the Ekko stamp

album. This means of

proof of reception will

te used by the RA-

DIO NEWS broad-
cast station.

M5 Name Ciry

Stwe

Sireet and Number

1 heard your station__
)

On_

Date (Day and Month) Time (A M. o7 . M. Call letters

broadcasting the following: = -

Pleasesend meonc ekke
stamp of your station.

Enclosed find ten cents
to cover ¢ost of mailing
and verifying.

© THE Lrao tourany Mas

Be sure your name and
address are PLAINLY
marked above..

(OVER)
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Up [n the Air Over Aerials

Some experiences of an

HAVE been putting up aerials for ten

years. I have risked my lanky neck

innumerable times climbing branchless

trees, swaymg masts and steep-sloping
roofs. I have had dead twigs break be-
neath my pedestals—and saved myself by
hanging on with my teeth, my belt, the seat
of my pants or some other part of my anat-
omy. I have been marooned in trees while
all of the most vicious dogs in the neigh-
borhood growled, in expectation of a large,
generous bite, as they parked themselves be-
low me. I have had ponderous aerials
nearly pull me out into “the great open
spaces.”

My dreams are haunted by terrifying
memories of my bird-like existence. 1 am
told that my dreams are not of the best
Freudian standard. I fear that I have a ser-
ious aerial complex. Any night I can see
myself wrestling with an over-sized, heavy-
weight aerial at a dizzy height, and fcel
myself being thrown for a total loss of a
hundred feet before I meet the earth. And
after I volplane down, a huge porcelain in-
sulator follows me and cracks me a hard
one on the bald spot. I don’t understand the
fellow who wrote that song, “Why Don't
My Dreams Come True?” He must have
been a “glutton for punishment,” as the
phrase goes.

I have always had high ambitions about
aerials. When I was new at the radio game,
just a kid, I planned to tie a fifty-foot iron

By EDWARD C. HUBERT

experimenter who has had “ripping” good fun putting up aerials.

pipe to the chimney on top of the house. A
tremendous aerial that would make Marconi
green with envy was to hang from the top
of the mast. The “great idea” didn’t make
such a hit with some members of my family
who happened to live in the house also.
They didn’t turn green with envy, but they
did turn white with fear at the thought of a
huge iron pipe and aerial tied to an old
chimney. That aerial was never put up. It
died on paper. As several other excellent
ideas did!

But I did finally get an aerial up on the
roof. (The mast was left on the ground.)
I’ll never forget the thrills and risk of put-
ting up that acrial. There was no skylight,
so I had to climb out of the attic window
and crawl, flat on my stomach, up the hy-
pothenuse of a forty-five degree angle. On
paper the angle may not seem so steep, but
on your stomach, fifty feet above the stone
sidewalk, it seems like a straight angle, a
reverse angle, or some new kind of angle
devised just for your destruction.

I slipped once, on the way up and slid, like
a glacier, down the roof till my feet met the
rain gutter. I lay there several minutes, not
daring to move. This was not cowardice, it
was the instinct of self-preservation, so
long dormant in me, asserting itself.
Cowardice is being afraid to do something
noble. There was nothing noble to do up
there on the roof, and crawling around on

SUTEN Srppre TN

“I slipped once on

the way up and slid,
like a glacier, down
the roof until my
feet met the rain
gutter. I lay there
several minutes, not
daring to move.”
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my stomach like an animal didn’t make me
feel noble either. I did try to picture myself
as a martyr to the radio cause, with Marconi
paying tribute at my bier. But I was inter-
rupted from these pleasant thoughts by a
comforting voice from below:

“Hey, young feller, be careful! You'll
break your neck!” But being of a contrary
nature I raised five fingers at him and
climbed up to the top of the roof, without
any casuality other than an embarrassing
tear in a certain part of my wearing ap-
parel.

I have since put up other aerials with rip-
ping good success. But I am no more at
home in the clouds than I am in the sea. I
have been told that T am a poor fish. I also
think that I am a poor bird.

Recently T doped out and built an aerial
that was to be far superior to any others
tried. I bought several dollars’ worth of
tinned copper wire, long, high-grade porce-
lain insulators and low-loss lead-in tubes.
I bent stiff No. 10 galvanized iron wire into
two-foot rings and built a jointless, low-loss,
cage aerial of six wires. I was so careful,
so precise about the smallest details! The
aerial would be a world-beater !

Well, T picked a seventy-foot maple tree
to climb and have not been the same man
since. The careless, boyish smile has left
my face, my hair has left my head. There
is an expression of fear, worry, horror upon
my once noble countenance and I have the
nervous manner of an.old man who has lived
—and suffered—intensely.

But I am not looking for sympathy; I am
trying to tell a story, and I may succeed.
However, T have never seen, nor torn my
pants on a tree like that awkward, topless
maple. I have never climbed a tree that had
the branches so inconveniently located and so
unwilling to hold me. Bugs, ants and the
stickiest of sap added to my discomfort and
hindered my ascent. Words suitable to the
circumstances only increased my anger and
made me more uncomfortable.

When I finally reached the height of sixty-
two feet I paused—“nor breath nor motion.”
I was afraid to move a muscle or an eye-
lash, test I break the thin stem I had draped
myself upon. I looked East, West, North
and South and saw in the distance cities,
countless housetops and towers, second only
to my lofty perch in altitude. I looked
down, far down, to the ground and then
above me at the small twigs that completed
the seventy-foot height and realized that I
was i a wvery hasardous location!! Just
about this time, all of the neighbors and
“Calamity Janes” within twenty thousand
meters assembled below to warn me, and to
be on hand to say “I told you so!” if I fell
and died a suitable, miserable deatl.

The comments and suggestions of this mob
below me reminded me of a Yale cheering
section chanting the Harvard funeral song.
Being of a musical and morbid nature, I
joined in the chorus and finally led the whole
congregation in the singing of Chopin’s “On
To The Morgue.” All were much inspired,
even myself, the corpse.

Well, to make a wrong story short—I
fooled the public, double-crossed them as
"twere, finished my lofty purpose and de-
scended, under my own power. The aerial
was finished and, of course. I thought the
set worked ten times better than before.
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But the funny thing about it is the
strange way the set acted aiter a few days’
operation on the new aerial. I had become
accustomed to the new dial readings since
hooking on the new acrial. But one night
I noticed all the readings were several de-
grees higher. The volume was just about
the same as before and I picked up WMBF,
WEBH and several other DX stations, on
two tubes. Apparently the set was working
just about normal, except for the tuning. 1
grew suspicious of the new aerial and found
that the lead had pulled itself loose from the
lightning switch. I was mad, disgusted,
through with radio for life!

How would vou fecl after risking your
valuable life, flattening your pocketbook and
tearing good pants to put up a low-loss, prize
aerial—just to find out that the set works
nearly as well on a twenty-foot wire from
the set to the switch outside! The next
aerial I build will be of the underground
tvpe. There is less chance of falling while
building it and there may be some sensible,
unvarying theory back of it that will at least
give me a suspicion of its working charac-
teristics. At present I know only my own
“working characteristics,” and as far as
acrials are concerned I acknowledge no such
trait of character. I was born a man, not a
bird, with the privileges of life, safety and
pursuit of happiness. 1 shall climb no more.
1 shall claim my privileges, until the day I
go to a happy land where there is no climb-
ing—and no aerials!

A Solution of the Broadcast

Problem

By DONALD E. LEARNED

T seems to me that the present separation

of 10 kilocycles between broadcast sta-

tions is not sufficient. It is very notice-
able lately that practically every station rec-
ceived in the carlier part of the evening is
blurred. This blurring diminishes as the
number of stations operating in proximity
in the frequency scale diminishes.

The upper limit of audition is variously
given as irom 10 kilocycles to 45 kilocycles.
1i we assume it to be as low as 10 kilo-
cycles, it would require a 20-kilocycle sepa-
ration to prevent interierence with the pres-
ent stvles of transmitting equipment. We
know that it is possible to construct appa-
ratus tuning so sharply that it will not
receive sufficient side bands to reproduce the
transmitted material properly. Conscquently,
a good receiver should gather a band of
irequencies just sufficiently wide to repro-
duce the frequency components of these side
bands. or the reproduction will be lacking
in the necessary overtones which give to all
sounds their distinguishing characteristics.
With a receiver having such tuning ability,
it is neccessary that the received station be
separated on at least one side from any sta-
tion, by 20 kilocycles, to prevent interlock-
ing of the side bands, and consequent dis-
tortion of the received material.

A little consideration will show that 10
kilocvcles could not possibly separate 1wo
broadcast stations transmitting simultane-
ously, if 10 kilocycles is taken as the upper
limit of audition. Let us assume two stas
tions, “A” working on 1,000 kilocycles, and
“B” on 1,010 kilocycles. Now suppose that
“A” and “B” are both transmitting a 5-
kilocvcle tone. “A” will broadcast 995, 1,000
and 1.005 kilocvcles. “B” will emit 1,005,
1.010 and 1,015 kilocycle waves. If we tune
the receiver (having a 10-kilocvcle hand) so
that the waves received are from 995 to
1,005, no interference will be experienced
on “A” from “B, and the receiver will
gather all available signal from station “AV
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“—and realized that
I was in a very haz-
ardous location! Just
about this time, all
the neighbors and
“Calamity Janes”
within twenty thou-
sand meters assem-
bled below to warn
me, and to be on
hand to say, ‘I told
you so’ if I fell and
died a suitable, mis-
erable death.”
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Now if “B” increases its transmitted tone
irequency ever so little, it will be received,
since its side band, 1,005, will go lower in
irequency and consequently invade the tun-
ing channel of the receiver. Suppose that
“B” transmits a tone of 5.5 kilocycles. The
frequencies emitied will be 1,004.5, 1010 and
1,015.5. Clearly, the {requency 1,0045 is
within the tuning channel of the receiver.
It corresponds to a tone of 4.5 as trans
mitted on 1,000 kilocycles and will be audible
{rom the receiver. A 500-cycle beat-note
will be heard, in addition.

But this interierence is not limited to the
reception of station “A.” 1,004.5 4+ 1,005
— 2,0095. This last beat-note is radio fre-
quency and contributes to the “radio fog,”
causing at the instant an interference with
stations being received at that frequency.

We are not tuned right when our receiver
is tuned to 993-1,005. Let station “A” now

I O TR G e i EITIETTE
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WOP came in on a high wave.
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transmit a tone 6 kilocvcles. The receiver
will not get it. (Station “A” is now broad-
casting 994, 1,000 and 1,006.) And that is
not all.  If station “B” transmits a tone 9
kilocycles our receiver will pick up the 1,001
frequency, corresponding to a 1-kilocycle
tone from “A.’ and reinforced hy hetero+
dyning “A’s” carrier.

Tf “A” and “B”

are hoth transmitting
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jazz music, the problem becomes one formi-
dable to a mathematician, and wonderful to
lear. The reception of “A” becomes a mat-
ter of how many beat-notes (low frequency)
“A’ can transmit, for the ear to reconstruct
at the receiver, rather than how faithiully
the music is transmitted, for only a razor-
sharp tuner can separate “A” from “B”
above and from “C” Dbelow, and sharp tun-
ing knocks the overtones.

The writer suggests: It is not wise to
limit the tuning channel of a receiver to
less than 10-kilocycle band. The elimina-
tion of about two-thirds of our Class B
stations would solve the problem. No super-
power will ever compete with a thunder-
storm in the next state. All stations should
stay on their assigned wave-length or fre+
quency. One side band and the carrier wave
should he filtered out at the transmiiter,
since it does no good to anyone, as long as
the air is so crowded. And last but not
least. the assignment of a definite wave-han-l
to the Westinghouse Electric Co., and to the
General Electric Co., containing not more
than six channels for their exclusive use,
said channels to be assigned three to each
company, and to be assigned together in the
frequency scale. (E.g, Westinghouse, 1.000,
1,020 and 1,040; General Electric, 1,060,
1,080 and 1,100.) The Western Electric Co.
and the American Telephone & Telegraph
Co. might be similarly assigned. Separate
all stations operated by responsible concerns
so that they alone would be responsible for
any interference between themselves, and
rescind the license of the station which gets
within the other fellow's territory.

FICKLE JANE

Prof—What's the gender of A.C. current?

Stude—TFeminine, sir.

Prof—By what sign is it feminine?

Stide—TIt changes its mind so often.
—Contributed by Jack Bront.
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Radio News’ Second Radio Shower Party

$20,000 Worth of Radio Goods To Be Given Away Auguyt 3rd

N August 3, radio fans all over the
country will be treated to a special
event that will long be remembered.
This date is set for the Second Ra-

dio Shower Party.

It will be remembered that the first Radio
Shower was held during March, 1923, and
the results were so good that Rapio News
decided to hold another similar party but on
a much larger scale. In the 1923 Shower
Party, $5,000 worth of radio sets
and apparatus were given away,
and there were over 700 prizes,

e

be read by Mr. Gernsback at WRNY, twice
in succession, slowly and distinctly, so that
any listener can write them down. The an-
nouncer at WRNY, before the lecture starts,
will advise listeners to obtain pencil and a
pad, so that all may write down the questions.
The rules of the contest will also be read by
the announcer, to make sure that all lis-
teners, whether they read Rapio NEws or
not, can participate in the contest.

R

(2) New York, New Jersey and Delaware.

(3) Pennsylvania, Martyland, Virginia and
West Virginia.

(4) Ohio, Indiana, Michigan, Illinois, Wis-
consin and Kentucky.

(5) Tennessee, North Carolina, South
Carolina, Mississippi, Alabama, Georgia
“and Florida.

(6) Minnesota, Iowa, Missouri, North Da-
kota, South Dakota, Nebraska, Kansas,
Montana, Wyoming and
Colorado.

(7) Arkansas, Louisiana. Ok-

all told. The present Radio
Shower will be very much larger
and over $20,000 worth of sets
and apparatus will be given
away. There will be a total of
more than 1650 prizes.

The present Radio Shower is
being given by the leading radio
manufacturers of the entire in-
dustry. The party is conducted
by Rapro NEws in conjunction
with its new broadcast station,
WRNY, located at the Roose-
velt Hotel. The weave-length of
this station is 258.5 meters.

Promptly at 11 o’clock New
York time (10 o’clock Eastern
Standard time), on the evening

All About the WRNY Radio Shower

HE Radio Shower Party is being conducted by 160 leading

I radio manufacturers of the United States, who are giving

the radio listeners one of the greatest treats in the history
of radio.

There will be over sixteen hundred and fifty prizes, totalling in
value over $20,000.

If you want to win a prize, all that is necessary for you to do
is to listen in to RADIO NEWS Station WRNY, located on top
of the Roosevelt Hotel, New York City, on the evening of Aug-
ust 3, 1925, at 11 P. M. (10 P. M. Eastern Standard Time.)

Mr. Hugo Gernsback, Editor of RADIO NEWS, will give a
short radio talk, at the end of which he will ask you ten questions.

Answer these questions correctly and you will stand a good
chance of getting one of these prizes.

This will be the greatest radio contest ever staged, and we
advise you to familiarize yourself with the rules of the contest.

lahoma, Texas and New
Mexico.

(8) Washington, Oregon,
Idaho, California, Nevada,
Utah and Arizona.

(9) Dominion of Canada.

(10) Mexico, Cuba, Panama
Canal Zone and South Am-
erica.

(11) England, France, Spain
and Mediterranean cities.

(12) All other places not named,
including the High Seas.

CONDITIONS OF THIS
CONTEST

(1) The contest is open to all
radio enthusiasts ever y -

of August 3, the Editor of
Rapio News, Mr. H. Gernsback,
will give a radio lecture at
WRNY. At the conclusion of this lecture
he will ask ten questions. which questions
will be found printed at the end of this article.

The contest itself will be rather simple. An
unusual knowledge of radio will not be re-
quired to answer the questions.

There are five questions for regular broad-
cast listeners—that is, those who do not know
much about radio technicalities, and then
there are five questions which any radio fan
or amateur, or, in fact, any one with a fair
knowledge of radio, should have little trouble
in answering.

You need answer only one set of five ques-
tions. If you are a broadcast listener, just
answer the first group; if a radio fan or
amateur, answer the second group—or, at
your option, you may answer both sets of
questions.

In order to make sure that the prizes only
2o to those who actually listen in to the lec-
ture and to the quesions asked over WRNY
broadcast station, the questions are printed
correctly in this issue of Rapio NEws BUT
ARE NOT PRINTED IN THEIR COR-
RECT ORDER. Each question as printed
at the lower right-hand corner of this page
has a little box printed before it. Therefore,
when you are listening in on the evening of
August 3, Mr. Gernshack will call off the
questions and he will say: “Question No.
1—— Question No. 2 7 ete. It is up to
the listener to put the correct number in each
square. Unless this correct number is given,
the reply will be thrown out of the contest.
In other words, it is absolutely necessary, in
order to compete, that you listen in to
WRNY, in order to get the correct sequence
of the questions.

There will be over 50 prizes for each dis-
trict, as explained further on. These prizes
will be given to the lucky winners in the vari-
ous districts in the following manner:

The first prize will be the most expensive,
or most elaborate, outfit. A list of these prizes
is given at the end of this article. Other
prizes will be given in the same fashion.

It should be understood that it is not neces-
sary at all for any one competing to buy a
copy of Rapio NEws in order to study the
questions or copy them. The questions will

R

I

PRIZES

There wili be given away $20,000 worth of
radio merchandise of every conceivable na-
ture, donated by the entire radio industry to
the Rapio SHowER. The prizes will be sent
direct by the manufacturers to the winners,
immediately after the contest is closed.
Rapwo NEws itself will send no prizes, with
the exception of its own donated prizes of
books and subscriptions.

The prizes are enumerated at the end of
this article. There will be a different set of
prizes for each of the 12 zones, as listed be-
low. Each district, therefore, will have its
own set of prizes (one special prize for the
farthest reply).

ZONES
(1) Maine, New Hampshire, Vermont,
Massachusetts, Comnnecticut and Rhode
Island.

R A o

where, not only in the

United States but in all

foreign countries.

(2) Every contestant must give the hour
and minute that was given as the official
time when the final question was broad-
cast. Mr. Gernsback will give this
time at the end of the lecture.

(3) Questions must be answered in the
same order in which they are broadcast
through WRNY.

(4) The questions as printed in this issue
of Rapto NEws are correct BUT
THEY ARE NOT PRINTED IN
THE CORRECT ORDER. This
makes it necessary to listen in to
WRNY in order to win a prize.

(5) Prizes will be awarded for the hest and
most correct answers. THE SHORT-
EST CORRECT ANSWERS WILL
WIN THE PRIZES.

(6) All answers must be addressed to Radio
News Shower Contest, 53 Park Place,

What is your pet radio grievance?
What interests you most in radio?

0o 0oo 0oood

PRIZE QUESTIONS

BROADCAST LISTENERS' QUESTIONS
What do you think is the future of radio in the United States?
What benefits do you derive from your radio outside of pleasure?

How much money do you spend every year on radio?
RADIO FANS’ AND RADIO AMATEURS’ TECHNICAL QUESTIONS
Explain regeneration in fifty words or less?
What is the best circuit you know? Give diagram of same.
What broadcast stations do you receive best—long-wave stations or short-
wave stations? Give names of stations, with wave-length.
State action of super-heterodyne in simple language, fifty words or less.
Explain principle of straight line frequency condenser in fifty words or less.

TO BE FILLED IN BY ALL CONTESTANTS:
My correct local time at which the lecture from Station WRNY was finished

[] a broadcast listener

am g
1 O a radio amateur

(Place a cross (X) in square for correct information)
The air distance from my station to WRNY s . miles.

This is to be cut out and sent in with your entry. If you do not wish to mutilate the magazine,
copy this blank on another sheet of paper.

www americanradiohistorv com
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(7) The date of mailing, as shown by the

postmark, the simplicity of language

used in answering, as well as brevity,
legibility, etc., will be taken into consid-
eration.

From this contest are excluded employ-

ees of the Experimenter Publishing Co.,

and their friends, as well as the mem-
bers of the staff of Broadcast Station

WRNY.

(9) All replies must be mailed by midnight,
August 5, 1925. No replies bearing a
later postmark than August 5 will be
considered. )

"10) All replies must be either typewritten
or penned in ink. No pencil matter
will be considered.

{11) Results of the Radio Shower will be
published in our November issue.

List Of Prizes
Zone 1

Maine, New Hampshire, Vermont, Massachusetts,
Connecticut and Rhode Island

1—De Luxe Neutrodyne Radio Receiver Kit.
Courtesy Workrite Mfg. Co.

2—_Manhattan Junior Loud Speaker.
Manhattan Electric Co.

3—Grand Opera Specaker.
tries Corp.

4-—Super Booster Wave Trap.
Booster Distributing Co.

5—Scientitic Head-set.  Courtesy

(8

~—

Courtesy
Courtesy Radio Indus-
Courtesy Super
Tower Mfg.

orp.
6—Ferbend Wave Trap. Courtesy Ferbend Elec-
tric Co.

7—23-Plate Plajin Variable Condenser. Courtesy
Hammarlund Mfg. Co.

8—Melotone Horn-type Speaker. Courtesy
Radio Industries Corp.

9—3 Balloon Circloid Tuning Coils. Courtesy
Flectrical Research Laboratories. 3 Variable
Condensers. Courtesy U. S. Tool Co

10-2 Audio Transformers. Courtesy Halldorson
0.

11—1 Year's Subscription to Rapto News. SciENCE
aND InvenNTiON, Tine EXrErRiMENTER, MOTOR
Camrex & Tourist. Courtesy The Experi-
menter Pub. Co.

12-—Head-set and Plug. Courtesy William J. Mur-
dock Co.

13— Resistance-coupled
Electrad, Inc.
14—13 Consrad Patterns.
15—Super Dooster \Wave
Booster Dist. Co.
16—1 Audio Transformer. Courtesy Acme Appa-
ratus Co. Kant Blo Switch Tube Protector.

Courtesy Clark and Tilson, Inc.

17—1 Year’s Subscription to Rapio Nrws and
Tur ExpeEriMenTER. Courtesy The Experi-
menter Pub. Co.

18—1 Wave Trap. Courtesy Ferbend Electric Co.

19—Consrad Library, fourteen hooks. Courtesy
Consrad Co.

20—1 Lamp Socket Antenna. Courtesy Electrad,
Inc. 1 Cushion V. T. Socket. Courtesy Tlli-
nois Radio Co. 1 Polyplug. Courtesy Polymet
Mig. Corp.

21—1 Year’s Subscription to ScigNce aNp In-
vention and Mortor Cameer & TouRmisT.
Courtesy The Experimenter Pub. Co.

22— Ekko Stamp Album. Courtesy Ekko Co. 3
A-1 Wonder Crystals, 1 Glass-enclosed Detec-
tor, 1 package Catwhiskers. Courtesy Califor-
nia Radio Minerals.

23—1 Audio Transformer. Courtesy Acme Appa-
ratus Co. Ekko Stamp Album. Courtesy
Ekko Co.

24—2 Vario.Densers, Model G. Courtesy X-L
Radio Laboratories. 1 Aerial Lead-in Con-
nector, 1 package Name-Plates. Courtesy
Radio Specialty Co.

25— No-Dust Blower. Courtesy DPeiffer and Co.
Ekko Stamp Album. Courtesy The Ekko Co.
1 Rlieostat. Courtesy Klosner Radio Corp. 4
\'. G. Connectors. Courtesy Illinois Radig Co.

26—1 Year's Subscription to Rapro News. Cour-
tesy Experimenter Pub. Co.

27—Keystone Lightning Arrester. Courtesy Elec-
tric Service Supplies Co. 1 Vernier Rheostat.
Courtesy Klosner Radio Corp. Ekko Stamp
Album. Courtesy The Ekke Co.

27A—1 Audio Transformer. Courtesy of the Hall-
dorson Co.

28—Vernier Crystal
Brownlee and Co.

Amplifier Kit. Courtesy
Courtesy Consrad Co.
Trap. Courtesy Super

Detector. Courtesy Roland

2 Crystals. Courtesy New-
man Stern and Co. “How and Why of Radio
Apparatus.” Courtesy Consrad Co.

29—1 Year's Subscription to SciENCE AND INVEN-
Tion. Courtesy Experimenter Pub. Co. Ekko
Stamp Album. Courtesy Ekko Co.

30—Kant Blo Switch. Courtesy Clark and Tilson,
Inc. Jiffy Ribbon Antenna. Courtesy Apex
Stamping Co. Two Bakelite Sockets. Cour-

tesy Bell Mfg. Co. Ekko Stamp Album.
Courtesy Ekko Co.
31—Radio Map of the United States. Courtesy

Consrad Co. Ekko Stamp Album. Courtesy
Ekko Co.

32— Bakelite Dial. Courtesy the American Hard
Rubber Co. Jiffy Blow Torch and Soldering
Outifit. Courtesy The Apex Stamping Co.
Polyplug. Courtesy Poiymet Mfg. Co. Six-
teen-in-One Radio Tool. Courtesy Radio Spe-
cialty Co.

33—1 Year’s Subscription to THE EXPERIMENTER.
Courtesy The Experimenter Pub. Co. 1 Ekko
Stamp Album. Courtesy The Ekko Co.

34—2 Variodensers, model N. Courtesy X-L. Radio
Laboratories. Ekko Stamp Album. Courtesy
the Ekko Co.

35—Set of Model C-10 Blue Prints for making re-
ceivers. Courtesy the Experimenters’ Informa-
tion Service. Inc. Ekko Stamp Album. Cour-
tesy the Ekko Co.

36—2 Vernier attachments for dials.
Radio Specialty Co. Polyplug.
Tolymet Mfg. Co.

37—1 Year's Subscription to MoTor CAMPER AND

Courtesy the
Courtesy the

Tourist. Courtesy the Experimen‘ter Publish-
ing Co. Ekko Stamp Album. Courtesy the
Ekko Co. .

38—1 Plain Rheostat. Courtesy Klosner Radio Corp.
Keystone Lightning Arvestor. Courtesy the
Electric Service Supplies Co. Ekko Stamp Al-
bum. Courtesy the Ekko Co.

39—Lamp Socket Antenna, Courtesy Electrad, Inc.
2 Packages of Kester Solder. Courtesy Chicago
Solder Co. Jiffy Blow Torch and Soldering
Outhit. Courtesy Apex Stamping Co.

40—20 Radio Diagrams and Iiook-ups. Courtesy
the Consrad Co. 1 Ekko Stamp Album. Cour-
tesy the Ekko Co.

41—1 Glass Enclosed Crystal Detector. 3 Wonder
Crystals, 1 Package Catwhiskers.  Courtesy
Califorpia Radio Minerals. erial Lead-in

Connector. Courtesy Radio Specialty Co.

42—1 Ekko Stamp Album. Courtesy the Ekko Co.
2 Four-inch Bakelite Dials. Courtesy Bell Mfg.
Co. De-Tec-Tone Crystal Detector. Courtesy
Pyramid Products Co. 2 Crystals. Courtesy
Newman Stern Co.

43—1 Year's Subscription to Rapro NEws. Cour-
tesy the Experimenter Publishing Co.

44—1 Cushion V. T. Socket. Courtesy the Illinois
Radio Co. 1 Ekko Stamp Album. Courtesy
the Ekko Co. 1 Jiffy Ribbon Antenna. Cour-
tesy the Apex Stamping Co. 4 V. G. Connec-
tors. Courtesy the Illinois Radio Co.

45—Set of Model C-10 Blue Prints for making re-
ceivers. Courtesy the Experimenters’ Informa-
tion Service, Inc. Ekko Stamp Album. Cour-
tesy the Ekko Co.

46—Vernier Crystal Detector. Courtesy Roland
Brownlee and Co. 1 Ekko Stamp Album.
Courtesy the Ekko Co. 1 Package of Catwhisk-
ers. 1 Wonder Crystal. Courtesy California
Radio Minerals.

47—\Vireless Course in Twenty Lessons.
the Consrad Co.

48—1 Year’s Subseription to SCIENCE AND INVEN-
1ion. Courtesy the Experimenter Pub. Co.
49—1 Rasco Crystal Detector. Courtesy the Radio
Specialty Co. 1 Ekko Stamp Album. Courtesy
the Ekko Co. Jiffy Ribbon Antenna. Courtesy
the Apex Stamping Co. 1 Package of Cat-
witiskers. Courtesy California Radio Minerals.

50—2 Vario-Densers, Model N. Courtesy X-L Radio
Laboratories. De-Tec-Tone Crystal Detector.
Courtesy Pyramid Products Co. 2 Tested Crys-
tals. Courtesy Newman Stern Co.

51—Radio Listeners’ Guide and Call Book.
tesy Consrad Co. Ekko Stamp Album.
tesy Ekko Co.

52—Jiffy Ribbon Antenna, Courtesy Apex Stamping
Co.” Glass-enclosed Crystal Detector. 1 Won-
der Crystal, 1 Package Catwhiskers. Courtesy
California Radio Minerals.

52A-Genwin Three Circuit Tuner.
eral Radio Winding Co.

53—DPilot Light Switch. Courtesy
Co. 1 Set Lavite Resistances.
cent Radio Suplpy Co.

54—Shock TIroof Phone Plug. Courtesy
Brach Mfg. Co. Ekko Stamp Album.
tesy Ekko Co.

55—1 Year’s Subscription to TuHeE EXPERIMENTER.
Courtesy Experimenter Publishing Co.

36—S.P.D.T. Jack Switch, 1 Portable Jack. Cour-
tesy Carter Radio Co. Ekko Stamp Album.
Courtesy Ekko Co.

57— Four-Phone DI'lug. Courtesy Barlelew Electric
Mfg. Co.

Courtesy

Cour-
Cour-

Courtesy Gen-

Yaxley Mfg.
Courtesy Cres-

L. S.
Cour-

58—Tuway Plug, 1 Double Circuit Jack. Courtesy
Carter Radio Co.
59— Two Packages of Kester Solder. Courtesy

Chicago Solder Co. 2 Aerial lusulators. Cour-
tesy American Hard Rubber Co.
60—Glass-enclosed Crystal Detector, 1 Package Cat-
whiskers. Courtesy California Radio Minerals.
2 Crystals. Courtesy Newman Steru Co.
61-—1 Year's Subscription to Moror CamrER &
Tourist, Courtesy Experimenter Pub, Co.
62—Jiffy Ribhon Antenna. Courtesy Apex Stamping
Co. Ekko Stamp Album. Courtesy Ekko Co.
63—2 Crystals. Courtesy Newman Stern Co.
V. G. Connectors. ourtesy Illinois Connector
Co. Ekko Stamp Album. Courtesy Ekko Co.
1 Paokage Catwhiskers. Courtesy California
Radio Minerals.
64—Radio Log Book. Courtesy Consrad Co.
Stamp Album. Courtesy Ekko Co.
65—Packet C. Courtesy Consrad Co.
66—Packet D. Courtesy Consrad Co.

Ekko
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New York, New Jersey and Delaware

1—Model 20 Radio Receiver. Courtesy Atwater-
Kent Mfg. Co.

1A-Amplion Loud Speaker. Courtesy Amplion Corp.
of America.

2—Balkite Battery Charger.
Products Co.

3—Grand Opera Loud Speaker.
Industries Corp.

4—Super Booster Wave Trap.
Booster Distributing Co.

5—Spitfire IHead-set. Courtesy Tower Mig. Co.

6—Ferbend Wave Trap. Courtesy Ferbend Elec-
tric_Co.

7—23-Plate Plain Variable Condenser. Courtesy
Hammarlund Mfg. Co.

8—Melotone Horn-type Speaker.
Industries Corp.

9—3 Balloon Circloid Coils. Courtesy Electrical
Research Laboratories. 3 Variable Condensers.
Courtesy U. S. Tool Co.

10—2 Audio Transformers.

Courtesy Fansteel
Courtesy Radio

Courtesy Super

Courtesy Radio

Courtesy Halldorson

0.

$11—1 Year’s Subscription to Rapio News, SCIENCE
AND INVENTION. TueE EXPERIMENTER, MOTOR
Camrer & Tourist. Courtesy The Experi-
memter Pub. Co.

lz—gead-set and Plug. Courtesy Wm. J. Murdock

0.

13—Resistance-coupled Amplifier Kit.
Electrad, Inc.

14—13 Consrad Constructional DPatterns.
the Consrad Co.

15—Super Booster Wave Trap.
Booster Distributing Co.

16—Audio Transformer. Courtesy Acme Apparatus
Co. Kant Blo Switch. Courtesy Clark and
Tilson, Inc.

17—1 Year’s Subscription to Rapio News, Tue Ex-
PERIMENTER. Courtesy the Experimenter Pub.

Courtesy
Courtesy

Courtesy Super

Co.

18—1 Wave Trap. Courtesy Ferbend Electric Co.

19—Consrad Library, fourieen books. Courtesy
Consrad Co.

20—1 Lamp Socket Antenna. Courtesy Electrad,
Inc. 1 Cushion V. T. Socket. Courtesy Ilii-
nois Radio Co. 1 Polyplug. Courtesy Polymet
Mig. Corp.

21—1 Year's

Subscription to SCIENCE AND IN-

venTioN and Motor CampeEr & Tourist.
Courtesy The Experimenter Pub. Co.
22— Fkko Stamp Album. Courtesy Ekko Co. 3

A-1 Wonder Crystals, 1 Glass-enclosed Detec-
tor, | package Catwhiskers. Courtesy Califor-
nia Radio Minerals.

23—1 Audio Transformer, Courtesy Acme Appa-
ratus Co. 1 Ekko Stamp Album. Courtesy

Ekko Co.

24—2 Vario-Densers, Model G. Courtesy X-L
Radio Laboratories. 1 Aerial Lead-in Con-
nector, 1 package Name-Plates. Courtesy
Radio Specialty Co.

25—No-Dust Blower. Courtesy Peiffer and Co.
Ekko Stamp Album. Courtesy The Ekko Co.
1 Rheostat. Courtesy Klosner Radio Corp. 4
V. G. Connectors. Courtesy Illinois Radio Co.

26—1 Year’s Subscription to Rapio News. Cour-
tesy Experimenter Pub. Co.

27—Keystone Lightning Arrester, Courtesy FElec-
tric Service Supplies Co. 1 Vernier Rheostat.
Courtesy Klosner Radio €orp. Ekko Stamp
Album.  Courtesy The Ekko Co.

27A-1 Audio Transformer. Courtesy Halldorson Co.

28— Vernier Crystar Detector. Courtesy Roland
Brownlee and Co. 2 Crystals. Courtesy New-
man Stern and Co. “How and Why of Radio

Apparatus,” Courtesy Consrad Co.

29— 1 Year's Subscription to SCIENCE AND INVEX-
Ttion. Courtesy Experimenter Pub. Co. Ekko
Stamp Album. Courtesy Ekko Co.

30—Kant Blo Switch. Courtesy Clark and Tilson,
Inc. Jiffy Ribhon Antenna. Courtesy Apex
Stamping Co. Two Bakelite Sockets. Cour-
tesy Bell Mfg. Co. Ekko Stamp Albun.
Courtesy Ekko Co.

31—Radio Map of the United States.
Cousrad Co. Ekko Stamp Album.
Ekko Co.

32—Bakelite Dial. Courtesy the American Hard
Rubber Co. Jiffy Blow Torch and Soldering
Outfit. Courtesy The Apex Stamping Co. 1
Tolyplug. Courtesy Iolymet Mfg. Co. Six-
teen-in-One Radio Tool. Courtesy Radio Spe-
cialty Co.

33—1 Year’s Subscription to TuEg EXPERIMENTER.
Courtesy The Experimenter Puh. Co. 1 Ekko
Stamp Album. Courtesy The Ekko Co. .

34—2 Variodensers, model N. Courtesy X-I. Radio
Laboratories. Ekko Stamp Album. Courtesy
the Ekko Co. .

35—Set of Model C-10 Blue Prints for making re-
ceivers. Courtesy the Experimenters’ Informa-
tion Service. Inc. Ekko Stamp Album. Cour-
tesy the Ekko Co. .

36—2 Vernier attachments for dials. Courtesy the
Radio Specialty Co. Polyplug. Courtesy the
Polymet Mfg. Co.

37—1 Year's Subscription to Motor CAMPER AND
Tourist. Courtesy the Experimenter Pub. Co.
Ekko Stamp Album. Courtesy the Ekko Co.

38—1 Plain Rheostat. Courtesy Klosner Radio Corp.
Keystove Lightuing Arrestor. Courtesy the
Electric Service Supplies Co. Ekko Stamp Al-
bum. Courtesy the Ekko Co.

39—Lamp Socket Antenna. Courtesy Electrad. Inc.
2 Packages of Kester Solder. Courtesy Chicago

(Continued on page 206A)
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Courtesy
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Lee DeFores

Dr. Seibt, the German radio engineer, who
introduced the gquenched spark gap to the
United States.

PART X

NE notable point in the history of

the radio art as it has to do with

the subject of this hiography is the

fact that not only did he give the
United States and the world many of the
most important *developments in apparatus
and technique of his own invention, but he
developed any idea which seemed worthy of
his notice. One of the most important in-
stances of this is in comnection with the in-
troduction of the quenched spark system of
telegraphy. In the early part of 1909
DeForest made a trip to Germany in con-
nection with the demonstration and sale of
some of his apparatus. While there, he
met Dr. George Seibt, who was one of the
foremost exponents of the quenched spark
system.

Immediately seeing the advantages to he
gained by the use of this method of trans-
mission as opposed to the old open spark
type of equipment, DeForest at once ar-
ranged to bring Dr. Seibt to America and
put him in the laboratory of the DeForest
company. This was done, and within six
months from the time of his landing, the
Del‘orest stations throughout the country
were being equipped with the new appa-
ratus.

Then the most surprising thing happened.
The old records for long distance transmis-
sion began to be smashed right and left. At
the experimental station in New York—the
same station at the Metropolitan Life tower
—traffic was started with the Chicago and
Milwaukee stations, a thing  which had
never heen done before with any degree of
dependability.

Then, as always, there was the question
of static—a bugbear which the industry has
not yet been able to circumvent. But Dr.
Seibt and Dr. DeForest, knowing that the

peE |

radio signals could be read much more easily
if the note of the transmitted signal were
of a high pitch, set about designing a five-
hundred-cycle generator to go with the new
quenched spark gap. This they did
and before the end of the month had
it in full operation. The results were as-
tounding.  Dr. Seibt, through his knowl-
edge of the carly development of the gap,
understood jts workings thoroughly and so
designed a transmitter that the gap could
be adjusted to give the clearest tone to the
signal put on the air.

ARMY ADOPTS QUENCHED SPARK GAP

And then, following his usual custom, hav-
ing perfected the new apparatus to a point
where it was dependable, DeForest took a
set to the War and Navy departments for
a demonstration.

This was another policy which DeForest

had always carried out irom the very be-
ginning of his career. Every time he de-
veloped a new invention or perfected a new
system which might be of tactical or mili-
tary value, he went immediately to the Gov-
ernment with it.
. The results were fairly good. At first
the Navy remained skeptical, even after
DeForest had showed them beyond any doubt
that it was almost twice as efficient as_any-
thing they had then in operation, and that
the cost of installation and operation would
pay for the apparatus in a short time, but
the Army took to it with open arms. Short-
ly an order was forthcoming for the equip-
ment of two Army transports, the Beauford
and the Dixy.

Both vessels were at that time in ‘port.
One, the Beauford, was in Seartle and the
other was at San Francisco. As soon as
the arrangements were completed, DeForest
set out for the West coast with Seibt to
install the apparatus on the boats.

And when the installations were com-
pleted and the stations put into operation,
they set record marks which had never be-
fore been obtained. The Div was copied in
Hounolulu from the West coast and the com-
panion set worked Scattle regularly from her
dock in San Francisco.

All during the time that the two experi-
menters had been installing the ship sets,
they had been employing their spare mo-
ments in further perfecting the system. It
was during a conference that DeForest tas
struck with the idea of employing the
quenched spark for the generation of highly
undamped waves to be used as a carrier for
voice currents. _And, as usual, as soon as
he had the idea, he set about perfecting the
necessary apparatus to give it a trial.

On the generators—the five-hundred-cycle
type—the {requency was simply a pure, high-
pitched note with one discharge across the
gap for every half-cycle of the generator.
However, when the gap was applied to a
spark coil, the adjustment could be so made
that “there would be several discharges to
each half-stroke of the interruptor, or half-
cycle of current fed to the transformer.
By this method a frequency of about 5.000
cycles was gained at antenna input which
served very well as a carrier for speech
currents.  Of course, there was always the
hiss of the carrier for the background, but
the resultant message picked up was per-
fectly clear and distinguishable. There was
very little harmonic mush created with the
telephone, in spite of the fact that the micro-
phone was put directly in the ground circuit
of the antenna.

Riography recorded by IV. B. Arz:in of Rapio NEws,

But the apparatus was designed primarily
as an instrument for the transmission of
voice frequencies—on the order of the in-
tercommunicating apparatus which had been
installed on Admiral Evans’ fleet, so it was
good for the purpose for which it was de-
signed.

Simultaneous with the installation of the
sets aboard the Army transports, the com-
mercial shore stations of the DeForest com-
pany were swiftly changing over to the new
type sets. All the stations along the shores
of the Great Lakes—Mlilwaukee, Chicago,
Detroit, Benton Harbor and Duluth—were
becoming of some importance in the tele-
graphic field.

NEW YORK TO PHILADELPHIA SERVICE

At New York the company was fast estab-
lishing a direct service with Philadelphia.
The New York station was a transmitter
and receiver rigged up at the Metropolitan
Life Tower, with the laboratory stations.
As the traffic increased, it became harder
to keep the trathc station segregated from
t h e experimental
work and DeFor-
est decided to move
the station into the
Wall Street dis-
trict and so kill
two birds with
one stone, so to
speak. So he rent-
ed the tower of
t h e Manhattan
Building at 42
Broadway, t h e
same location
where he had (
made his first tests / L\\
for transmission
across the Hudson
some twelve years /N
beiore. - ks

On the previous o e
occasion success A A\
had been prevent-
ed by the copper N
tower which sur- /-

n

The DeForest
pary was the
to change from the

use of pole masts to >

com-
first

the type shown in
this photograph.

N7

N\
TN

¥

WIRELESS TOWER
AT CLOSE RANGE

- Artenna- reaches-ap -about™
350 Teet. above- street
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mounted the building; it absorbed most of
the encrgy transmitted before 1t could affect
the receiver. Now. with more power and
the audion recciver, the same location work-
ed the Philadelphia station—which was
Jocated on the Bellevue-Stratford Hotel—at
all times without the slightest trouble.

Then another flash of the old days ap-
peared. The United Wircless Corporation
had its New York station just next door to
the DeForest station on Broadway. In fact,
a stone tossed off the building where the
Delorest station was located would light
flat in the center of the United aerial sys-
tem. S

As was the custom, when another station
was getting too much of the available busi-
ness, the station which was not faring so well
followed the very simple expedient of plac-
ing the dictionary or some other large ob-
ject on the key—and leaving.

The result is obvious. Anyone who has
attempted even to listen to a broadcast pro-
gram through code interference from a sta-
tion close at hand can easily appreciate the
disaster of trying to copy messages of a
second code station through such noise.

And when it js remembered that the
United station was next door to the De-
Forest station, the state of affairs becomes
much worse.

But DeForest was not to be so hindered.
He simply set about grounding the copper
dome and then screened the operating room
with chicken netting, which was, in turn,
grounded. Then a third screen was put over
the recciving apparatus and grounded. A
coating of tin foil was wrapped around the
phone cord aud grounded. With this ex-
treme arrangement and the sharpuess of the
quenched spark signal, traffic could Dbe
worked with ease. Of course, the loose
coupler arrangement ®with an independent
link circuit made up the tuner. This, in
itself, gave the sharpest possible tuning.
It must be remembered that this all oc-
curred before {he days of the wireless act
of 1912, when there was no limit on the
decrement of a station, nor any other rules
as to the operation of a radio set.

In this way DeTorest overcame another
of the obstacles which confronted his put-
ting radio onto a practical working basis.
It secems almost unaccountable that real
scientists, or for that matter, inventors,
who were trying, ostensibly, to create a new
method of communication should stoop to
such petty business for the sake of com-
petition.  Where the ntmost in co-operation
was demanded for the sake of the young
art, the opposition companies resorted rather
to cutting the other fellow’s throat than
to the perfection of the apparatus and the
establishment of the science on a firm basis
in the economic scheme of the country.
DcForest, however, did not stoop to the
usual tactics and did not allow his opera-
tors to do it. It was more his interest in
the problems at hand and his idealism for
the science rather than any high moral at-
titude which caused this personal policy.
Being entirely human, there were times when
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One of the old-time
quenched spark gaps
for transmitting. Note
the large cooling
flanges and the com-
pression screw in the
end-plate.
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he could have wrung the necks of various
and sundry operators of the United and
Marconi systems. Idowever, there was no
time for the recking of punishment and the
desire passed.

DcFOREST COMPANY COLLAPSES

Fate plays us all dirty tricks at times and
she gave Delorest a resounding whack on
many occasions. The last big one came
just about this time. The quenched spark
system had been brought to high efficiency
and the competing companies were forced
to the most extreme measures to keep pace
with the DeForest company. In fact, they
were being outstripped at every turn.

But as had happened at two previous cpi-
sodes; while he was just in sight of the
goal, the hope of fulfillment was snatched
away—for a time. When the technical af-
fairs of the company were in the best pos-
sible shape, the financial management de-
veloped a sudden and serious lameness. The
development was being carried on almost
entirely by the sale of stock and bonds_on
the real equipment of the company. But
there was pressure in the money market and
the inevitable result was that the first places
the pinch was felt was in the industries in
which dividends were not on a pretty firm
basis. With the [Del‘orest company every
cent which was being made was being put
back into the operation of the stations and
the improvement of the apparatus. No divi-
dends were being paid, expansion was mov-
ing at the greatest possible speed. The re-
sult was casily to predict. As soon as the
market tightened, no more bonds or stock
could be sold to the public. The large houses
clamped the doors of their safes and then
the litile fcllows followed likewise and the
crash came.

A perusal of the treasurer's notes showed
that the company owed everybody and the
sheriff lis taxes. There was nothing to
do. DeForest was always a scientist and
not so much of a business man. Evervone
else—in the classical language—got out from
under and left DeForest without visible
means of support. There was only one

thing to be done—he had to close up shop
and get a job.

Here is a photograph
of a standard variable
condenser used in
DeForest transmitters
of the 1910 period.
They were sometimes
filled with oil to in-
crease the capacity.

L
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His note-book entry covering the incident
is extremely interesting. It could hardly
be more concise. It follows:

“About this time, however, bad manage-
ment and other difficulties -on the part of
some of the directors of the Radio Tele-
phone Company brought an end to our plans.
I therefore decided to remain in California
and continue the development of several in-
ventions, in which I was particularly n-
terested, with the Federal Telegraph Com-

The father of the present-day variometer is
shown in the above illustration.

pany. As a result of this connection three
of my happiest and most useful years were
spent in California. My work was chiefly
experimental laboratory at Palo Alto, but
the installation of receiving apparatus and
various new devices in connection with the
radio telegraph gave me opportunity to
travel up and down the Pacific Coast and
make observations on the reception of un-
damped wave telegraph signals which were
exceedingly interesting.”

The Federal Telegraph Company was an
organization under the guidance of C. F.
Elwell, started in the United States to take
over the American patent rights to the
Poulsen system of undamped wave teleg-
raphv. Elwell had completed negotiations
with the Dane and had brought his specifi-
cations to this country and started the
operation of three or four high-powered arc
stations.

The first duty to which Delorest was as-
signed after he made connection was the
quantative measurement of the radiation
resistance of. the various antenna systems
which were being used. The Federal sys-
tem proved to be an excellent one for long
distance work and still remains one of the
most satisfactory. At that time the first
work on high-speed code was being done.
The Danish system would work, provided it
was carefully watched all the time the sig-
nals were being received. But the record-
ing device used a very fine Einthoven wire
in a strong magnetic field. The signals

(Continued on page 230)
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PART VIII

DISON was just transferring his ex-
perimental work from the Lamp
Works at Harrison, N. J., to the
Edison Laboratory, which he was
then constructing at Llewellyn Park, Orange,
N. J,, and where e still is. It consisted of
a long three-story main building and four
smaller buildings, as shown in the plans.
Fig. 1 shows the first floor of the main
building, the second and third floors are
shown in" Fig. 2. It was surrounded by a
high fence and had only one entrance,
guarded always by a watchman because on
a number of occasions men from other com-
panies had obtained entrance surreptitiously.
While all the experimenters and other em-
ployees worked under his direction and in-
structions, the salaries of some of them,
employed on problems which the Edison
Lighting Companies and the Edison Machine
Works wished solved, were paid by these
latter companies. The laboratory itself had
been planned by Edison to be absolutely
complete, to afford means of solving any
problem which might come up or be pre-
sented to him without a moment’s delay in
obtaining any instrument or material which
might be necessary for the work.
EDISON’'S LIBRARY

After passing the gate and guard house

and passing through the door A, one came

into a hall from which opened the library
which ran up two stories clear in the center
and was surrounded by two stories of book
stacks and mineral cases. The lower stacks
were supposed to contain, and I believe did
actually contain, complete sets of every

scientific transaction and proceeding and
publication which had been printed «up to
GATE
- KEEPER
SN E R S ] | lELEcTRIcAY
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A plan view of the Edison laboratory.

that date, and all sets were kept up, the
latter numbers being found on small tables
in the alcoves adjoining the bound volumes.

The upper set of stacks, or gallery stacks,
contained so far as possible all books of
any importance which had been written
about electricity, chemistry, mechanics, en-
gineering, mining and physics, and what
would elsewhere have been considered fair-
ly complete libraries in many other subjects.
Perhaps its only weakness on the physical
side was in mathematics, but this was more
than made up for by the complete sets of
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Interior of the
Edison chemical
laboratory, show-
ing Mr. John
Dorr at the right.
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proceedings ‘of the mathematics societies in
the stacks below.

Between these gallery stacks were cases
containing specimens of every known min-
eral, many of them extremely rare and ex-
tremely beautiful. The work of collecting
and describing these, which took many years,
was placed in the hands of Dr. Kunz, the
famous expert of Tiffany’s and author of
several most important and magnificently
illustrated treatises on precious stones whom
I met again a few months ago, with the
pleasing phantasy that he must have come
across the philosopher’s stone in his searches,
for he had become a wealthy man and did
not look a single day older than in 1886.

The clock over the fireplace and the
library furniture were a Christmas present
to Edison from his employees, in 1889, I
think.

STORE ROOM

Opposite to the library, across the hall,
was the store room. This contained all
known organic and inorganic substances.
A somewhat large statement, but for a num-
ber of years Edison had spent a part of his
time going through encyclopedias of chemis-
try and technical dictionaries and making
lists of substances, and these had all been
ordered from manufacturers. Where they
could not supply them, he sent out his own
agents to obtain them. The stories of the
man sent all round the world to obtain
every known species of bamboo have been
told elsewhere, and there were several such
sets of agents, and a large number of mis-
sions. I can only say that I never needed
any substance that I did not find there, and
during the big blizzard of 1888. when Ayles-
worth and I were marooned in the labora-
tory, we fared. fairlv well on buckwheat
cakes, maple syrup, stews of dried beef and
Demmican, macaroni with olive oil, dried
fruits, zwieback, coffee which we roasted
and flavored with vanilla beans, and con-
densed milk.

MACHINE SHOP—HOW THE PHONO-
GRAPH WAS INVENTED

Batchelor, Edison’s partner, took personal
charge of the large machine shop. He was
the, sometimes needed, conservative element
of the combination. Once, when I had
worked out some minor but troublesome de-
tails in a way which pleased Edison I took
advantage of it to ask him how he had come
to invent the phonograph. He told me that
he had been working on one of his high-
speed telegraph systems, in which the mes-
sages were embossed in dots and dashes on
a strip of paper. The ordinary sending re-
lays would not respond fast enough, “So,

after I had worked a while I thought, a
telephone will respond to high-pitched notes,
thousands of vibrations a second. I sol-
dered a little steel point onto a telephone
diaphragm and ran the strip underneath it.
It worked, but when we came to very high
speeds I noticed that the diaphragm gave
out very queer sounds. I said to Batchelor,
‘I bet if I ran a smooth piece of paper
underneath that point and talked to the dia-
phragm it would record what I said and
reproduce it when we ran the strip back
again’ I had a cylinder made up and wrap-
ped some tin foil around it instead of paper,
and it worked all right.”” Batchelor had
come up and was standing by as we talked.
He said, “Yes. I never believed the thing
would talk. I bet Edison $25 that it
wouldn’t. I tell you I was scared when he
began to turn the handle, and it began to
say, ‘Mary had a little lamb.”” Batchelor
was always looking after Edison’s interests
and seeing that the work was put through
on time and that there was no waste.

The work done there was mostly on street
railways and ore milling, but one of the big
lathes was once used in a rather interesting
experiment. The minute traces of silica in
the phonograph wax would soon dull the
steel knives, so finally sapphires were used.
These were off-colored stones and the cost
per knife was not great. But the dealers,
so soon as they found there was a demand,
increased the price about ten times. Edison
sent down samples of every kind of very
hard stone to be tested out, and while they
were grinding these up, decided to make
sapphires artificially. The constituents were
known, and they were melted together, but
always there were minute bubbles in the
fused product which spoiled the edges of the
knives and could not be removed, even by
melting in hydrogen and making the fusion
very fluid. So a casing was built on the
head of. one of the large lathes like a cir-
cular trough with the opening facing toward
the center, and filled with the right mixture
and a big arc was placed so as to heat the
mixture as it revolved. The idea was that
the centrifugal force would separate the
fused material from the bubbles as in the
modern centrifugal milk separator. It
worked after a fashion, for the inner sur-
tace of the fused material was quite trans-
parent, though not of very uniform color,
and further work would no doubt have given
a good layer of sufficient thickness to make
knives of. But the other line of work, f.e.
that on the other kinds of stones, had dis-
closed the fact that knives made of Oriental
jade would do as well or better. A third
line, fusing quartz in the arc, pulling it out

This autobiography copyright, 1925, by E. P. Co. All rights, including that of translation, strictly reserved,
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into rods about 1/32-inch diameter and hold-
ing the rods in the arc or oxy-hydrogen
flame till a small bead formed on the end,
gave him the reproducing points. So the
experiments on artificial sapphires ‘were
dropped. - Two or three years later Boys
drew out long fine threads of quartz, for
galvanometer suspensions and for his splen-
did work on the determination of the gravi-
tational constant, by fastening one end of a
quartz rod to an arrow and shooting it away
when the middle of the rod was softened
by the heat. And for the last fifteen years
the Silica Syndicate in England has been

| Centrifugal fur-

nace for the mak-

ing of artificial

sapphires, devised

by Edison in his

early experimental
days.

making fine transparent quartz ware; but
Edison was the first to fuse and form quartz
articles.

The engine and boiler room completed the
first floor of the main building.

EDISON’S BEDROOM

A description of this comes very near the
famous chapter headed “Snakes in Iceland”
and consisting of the words “There are
none.” But not quite. In those years Edisan
and three or four of his assistants worked
night and day a good part of the time, I
think it fair to say 25 per cent. This was be-
cause there were always problems coming up
which had to be solved very quickly if there
were not to be large financial losses. It was
real work during these periods, the meals
consisting of a sandwich and a cup of coffee
and the only opportunities for sleep being
when the work was halted for a few minutes,
at most half{ an hour, for the completion
of somie necessary apparatus or of some
chemical reaction. Under such conditions
one can sleep anywhere; one machinist dis-
appeared in the middle of some job and
was finally located asleep on top of a crane
where if he had moved he would have been
killed. Edison and Aylesworth and the Otts
were able to take these cat-naps sitting in
a chair but I found 1 got more rest per
minute on the asphalt floor (which for some
reason is much more comfortable than a
woaden one) with a volume of Watts’
Dictionary for a pillow and the soothing
sizzle of an arc lamp overhead.

To come to the hedroom. It was orig-
inally intended as a drafting room. But
success in inventing consists largely in almost
infinite knowledge of and careful working
out of almost innmumerable details, and the
only way I know to use a draughtman
is to give him the first sketches dimensioned
as completely as possible, and then when he
has pencilled up the apparatus, come round
and correct it and supply the main details ;
then when these are drawn, correct again
and add others, till completed. Personally I
think this is the best way of working out
inventions and that draughtmen are in-
valuable, as it is much cheaper to correct on
the draughting board than in the shop.

Edison could not. in those years. spare the
hours for this so the room was vacant for a
tong time. Then Batchelor, who was wor-
ried about Edison's working such prolonged
periods, put a canvas cot in the room.
Edison would not use it. Finally one
Thursday morning, when we had been work-
ing especially hard since the Monday morn-
ing and had finally got what he wanted, he
siccumbed ; but, always very considerate for
others, his conscience apparently troubled
him at eujoving all this luxury by him-
self. “Fezzv.” he called out as I was pass-
ing. “Yes, Mr. Edison.” “Come on in here,
there’s a table in here.”” Tables I never did

like, for one reason I am six feet two inches
long and hang over; as it happencd. there
was something I had to attend to in the
chemical laboratory before calling it a day,
and this served as an imperative excuse for
leaving him in his solitary Capua.

Next to this was the room where I did
most of my work on certain special prob-
lems, mainly on carbon filaments. The next
room was where Edison did most of his
work, and where Fred Ott had his precision
lathe.

MOVING AND TALKING PICTURES

Next was Dickson, the son of a well-
known English painter. He was an expert
photographer and was, when Edison invented
the moving pictures, about 1887, placed in
charge of that work.

This was a case of pioneering work from
the ground up as there was nothing to start
with. Edison had first to get a suitable
optical system. Then he had to get photo-
graphic film made up in long strips. Holes
were punched in the edges of these, for
feeding them, and various intermittent mo-
tions, as is the practice at the present day,
were tried. Dut Edison was always after
perfection, he wanted something with abso-
lutely no flicker, so he finally abandoned the
intermittent motions for the time and decided
on making the light instantaneous and run-
ning the film continuously. For the light he
used a large battery of condensers discharg-
ing across a spark gap geared to the toothed
wheel used to feed the film, and this gave
good results as the spark was high in ultra-
violet light. The reproducing was done in
the same way, by running the negative
through in place of the photographic film.

Edison’s original idea was that all movies
should also be talking, and this was easily
accomplished by attaching the film-feeding
gear to a phonograph; and the first movie
taken was of the office boy whistling and
talking and singing and dancing a clog. It
was taken and reproduced in the little shed
marked “Movies” in the plant. It came out
very well, absolutely no flicker and perfect
synchronism between sound and motion, and
though, of course, DeForest’s method of
making the sound record photographically
on the edge of the film is a_great improve-
ment, this first movie of Edison’s was a
truly remarkable achievement. Many years
later, about 1907, in the course of some other
work., I found that sufficient focusable in-
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A schematic arrangement of the first talking

movie devised by Edison. Note the synchron-

ous interrupter mounted on the shaft of the
phonograph cylinder.

stantaneous spark illumination could be got
by discharging compressed air condensers
across an arc in compressed gas, and later,
through nitrogen-filled tungsten lamps kept
at a low red by continuous current.
THE OTTS

Across the hall was Johu Ott's room. He
was Edison's right-hand man in all design
of fine mechanical apparatus. and made the
final drawings for these, when there were
any. His brother Fred was an especially
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skillful machinist. He worked in room E.

Next came the Phonograph Doll room. A
company had been formed by some Phila-
delphia capitalists to place the plhionograph
on the market and they went into things on
altogether too large a scale, overlooking the
fact that the market had to be made. Edi-
son did not like this, and I remember his
expression (and expressions) when one day
his secretary, Tate, told him they were pro-
posing to form a million-dollar company to
make dresses for the phonograph dolls, But
the financiers were in control. They made
a big failure of it, which Edison later re-
trieved and turned into a big success, show-
ing he was a financial as well as an mven-
tive genius. The testing of these dolls, which
went on day and night, hundreds of them
repeating their childish verses in their little
tinny voices, used to annoy me considerably
when trying to think out some difficult prob-
lem in my room across the hall.

Next to this came the precision room, P. R.

AYLESWORTH, GLADSTONE, FORCE

On the third floor, above the library, was
the room where the phonograph records were
made, where we sometimes stopped in for a
few moments in the intervals of work to
hear some famous pianist or singer.
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EMBOSSED TRANSHITIING STRIPS

High-speed telegraph which gave rise to Edi-
son’s invention of the phonograph.

The room marked Aylesworth was where
Aylesworth, the inventor, later, of Conden-
site, worked on compounds for making the
phonograph cylinders.  His investigations
must have covered nearly 100,000 substances,
compounds and mixtures, for he was engaged
at it for more than twenty-five years.

Gladstone, in the next room, was on the
zinc and copper oxide cell for running phono-
graph motors, for at that time there was
substantially no electric lighting anywhere
except the preliminary installations in lowgr
New York and in Brockton, Mass. Edison
finally developed this cell into a really good
primary battery, but his own nickel-iron stor-
age battery and the development, at other
hands, of the lead peroxide cell so limited
its field that it disappeared, as did also the
zinc sulphate current meter, which was also
worked out to a success at this time, but
later supplanted by Elihu Thomson’s rotat-
ing dynamometer current and watt meters.

The next room was occupied by Joe Force,
a skilled glass-blower. His work at thls
time had to do with a machine for making
incandescent lamps, which Edison was devel-
oping. At that time the lamps were being
sold for a dollar each and cost more than
that to make, so they were sold at a loss in
order to make sales for the central station
equipment. To add to our troubles, the glass-
workers, believing they had a monopoly, re-
fused to take on any apprentices or to work
during the summer months and demanded,
and had to be given, twice the old wages,
still further adding to the loss on the sales
of lamps. So some cheaper method of man-
ufacture was imperative, and Edison finally
evolved a machine which made the lamps for
15 cents, so they could be sold at a profit
for 25 cents. Without this machine electric
lighting would have been retarded for years,
as before it was finished it was costing over
$1.50 to make each lamp.

Glass in those days was not very good,
cracking easily, and most glass-blowers drank
rather heavily as the alcoholic vapor in the
breath was supposed to prevent this. That
the amount of alcoho!l was not inconsiderable
was shown one day during a test on Edison’s
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“Tasimeter;” a device for measuring very
minute quantities of radiant heat, for exam-
ple, of the corona during an eclipse. In
this a bent strip of paper, covered on one
side with lampblack and shellac. pressed
against a carbon button and when the radiant
energy heated the shellacked side and soft-
ened it, the pressure on the carbon button
was reduced, the resistance increased, and
the spot of light from a galvanometer in
series with the button, moved over a scale.
One of the old-time gas-blowers came into
the room. The spot of light danced off the
scale. It was found that it took only five
or six seconds for his hreath to diffuse across
the room and soften the shellac enough to
give a big indication.

Force was alinost a total abstainer and
for that or other reasons had so much
trouble during the annealing of his work
that his own vocabulary was inadequate.
So he had the storekeeper, who
had a fine command of language,
fill a 15-minute cylinder compe-
tent to all occasions. The first
time I met him he was leaning
back, a peaceful look on his face,
and listening to a phonograph
which was making very uncom-
plimentary remarks about the
quality of Corning glass. He
taught me how to blow compli-
cated apparatus, which often
came in extremely useful later.

Last came the Pump Room for
exhausting lamps.

KENNELLY

Dr. Kennelly, now professor of
electrical engineering at Har-
vard, was then Edison’s chief
electrician and occupied the
Electrical Building. Though we
had charge of different lines of
Edison’s work, we did quite a
little scientific work, some of
which I will mention later, and
read mathematics together. I had a copy of
J.J. Thomson’s “Dynamics Applied to Physics
and Chemistry” and Kennelly got one too,
which we used to read during the lunch
hour. Edison came in one day looking for
us and when we got back we found at the
top of the page where the book had been
left open, and which had a lot of quadruple
integrals, a sentence in Edison’s handwrit-
ing:

“This inscription was found written over
the top of the door of an ancient Astec
lunatic  asylum.”

But though Edison sometimes made fun of
our mathematics, he was himself a natural
horn mathematician, like Faraday, and when,
a little before, the mathematicians he had
employed had failed to obtained a rational
solution of the problem of the size of the
neutral in a three-wire system, he had solved
it himself, and his solution stands today.

CHEMICAL LABORATORY

When T reported at the laboratory a few
days before the end of 1886 to Batchelor I
found they were not ready for the dynamo
development work, and the engine room and
electrical building were not even wired. I
asked Batchelor what I should do and he
told me to wire up the electrical building.
This was not exactly what I had been en-
gaged to do, but I have always held that
everyone should work with his hands as well
as with his head, and that manual work was
really a rather interesting and agreeable
form of physical exercise, provided that
there were facilities for a good shower after-
ward. So I set to work, and Kennelly joined
me, and we made a good workmanlike job
of it, as I had the satisfaction of noting on
looking it over some dozen vears later. When
it was finished I asked Batchelor what next.
He said there would not be anything for
some time and that I had better go back to
Schenectady. I saw Edison next morning

Mr. Charles Ratchelor

Mri. John Dorr Professor A. E. Kennelly
at his house and explained the situation. He
said, “Do you know anything about chem-
istry ?” I said, “No.” He said, “Then I
want you to be a chemist. I have had a
lot of chemists. I had one whose name was
all through \Vatts’ Dictionary. But none of
them get results. I want you to take it up.
You can start in helping Cousins.”

This time the answer had been the right
one.

INVENTIONS OF NON-INFLAMMABLE
ORGANIC COMPOUNDS

Edison took me in to Cousins. “We are
having trouble with fires from electric light
wires, and the Machine Works wants a fire-
proof insulation. What they want is some-
thing which is as good an insulator as glass,
but as flexible as India rubber; not affected
by acids or alkalis or oils; and fireproof,
and”—his face relaxed for an instant—<it
must not cost more than 15 cents a pound.”
He told Cousins to start by mixing some
of every chemical, in alphabetical order,
which was on the shelves of the chemical
building, with linseed oil, and record in our
note books how it stood a Bunsen flame.
When I got down to antimony trichloride,
that mixture did not burn and I reported to
Cousins. But of all the rest of the list there
was only one that behaved similarly, chloride
of tin, and that not so well. Cousins thought
that the traces of water in the oil had de-
composed the chlorides and that the hydro-
chloric acid vapor had smothered the flame.
That night I read up on combustion and
on oils and elementary organic chemistry,
and.came to the conclusion that combustion
started first with the hydrogen atoms of the
oil. Then I reasoned that if some other
atom could be substituted for the hydrogen,
and one which had very slight affinity for
oxygen, we would get a substitution com-
pound which was non-inflammable, but phys-
ically very much like the original inflamma-
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ble lhydrocarbon. Then I decided that this
was what had taken place with the antimony
trichloride, i.e., that a chlorine substitution
compound had been formed.

Next morning I told Cousins this, but he
stuck to his original theory, then and in
making his report to Edison, I, of course,
saying nothing, as he was my chief. But
he was a thoroughly honorable gentleman,
and when he had finished he said, “But Fes-
senden here has a theory that the chlorine
has gone in and taken the place of the hydro-
gen in the oil, and that that is why it will
not burn.”’ Edison asked me to explain, then
said to keep on along the line we were
working, but to try out the substitution
theory. (This was always his method; he
would never be led away from any line
he had laid out, because of apparent
success in a side line, until he had fol-
lowed the original line to the end.)

Cousins said, “You know I
want to get into the telegraphy
work.  Why don’t you let Fes-
senden handle this job and let
me work at the high-speed sys-

tem?” Edison agreed, so I got
my first step.
The only substitution com-

pounds which had been investi-
gated at that time were crystal-
lizable ones, and this was exactly
what we did not want. “The
chemists won't look at a thing
unless it crystallizes,” said Edi-
son one day. “The chemistry of
the future is the chemistry of
the colloids.” So my work was
entirely experimental and largely
at first empirical. Thousands of
organic compounds were chlorine-=
substituted and the chemical lab-
oratory was always filled with a
yellow fog, which impressed
visitors so much that an illus-
trated interview with Edison at his
laboratory, which appeared in the New York
Herald somewhere in 1887, contains a sketch
of Mr. Edison introducing me as “the man
with the platinum lungs.” Edison noticed
that the men in the chemical building never
suffered from influenza during epidemics, and
attributed this to the chlorine gas. I think
he mentioned this in the interview referred to.

The final result was a compound which
was non-inflammable; a good insulator; not
attacked by any except concentrated acids or
alkalis, and not at all by oil; slightly but
sufficiently elastic; and reasonably cheap.
Also as a by-product, the substitution organic
compounds afterward known as the halo-
waxes and the use of tetrachloride of car-
bon, “Pyrene,” for extinguishing fires where
water could not be used.

Meantime, always under his instructions,
so that I finally got to understand his meth-
ods pretty well and seldom needed to bother
him about details, I did a number of minor
pieces of work which pleased him. One was
to get a coating for. iron armature lamina-
tions which would be a good insulator and
tough, but occupy little space; which prob-
lem I solved by rusting the iron in every
possible way and then finding a non-melting
film which gave toughness to the rust. (I
cannot, of course, give formulas, the work
being done under Edison’s direction and his
property.) Another was a method of making
rail bonds. Edison had built a stretch of
street railway near the laboratory to work
at 20 volts D.C. using one rail as feeder
and the other as return. Good joints were
essential, made by casting babbitt around the
rail ends and fish plates after these had been
ground on the spot by a motor-driven emery
wheel. This was a very slow operation, so
Edison said, “Fessenden, cannot you get up
some chemical way of doing this?” I had
noticed, in the course of some other work,
that antimony pentachloride would remove
(Continued on page 237)
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F course, there is the consolation
that Los Angeles is a good place
to go in the winter months, but
it seems a pity that such good
music, such good cheer, should recede
to unavailable distances in the good old
summertime. KFI is getting further
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and furthet away as the summer ad-
vances. 1 must confess that KI'l's lure
holds me at the set until the world
alout me is asleep, and there is no souml
except the crackle of Rocky Mountain
static, and the dim and misty tinkle of
distant music. Disheartened, I await the
summer night when there will be nothing
but the static left!

Atta boy, Quin Ryan! This popular
radio announcer—he is director of WGN
—is pioneering a daring innovation at
this Chicago station. “No more names!”
asserts Quin, meaning that WGN will
not burden the air and bore its listeners
with the dreary monotony of long lists of
names of those who write, wire or tele-
phone approval of programs. And T'll
wager that WGN'’s correspondence does
not dwindle one iota!

% ok X

Music Week was fittingly observed by
its newest exponent, Radio. I call to
mind special Music Week programs from
WGY, WLW, WEAF, WGN, KSD,
KOA and many others. Those sceptical
of the power of radio to provide interest-
ing, genuine music must have heen‘ con-
vinced, if they chanced to listen in on
any of the scores of stations which broad-
cast programs arranged especially for
this national observance.

In the South, particularly, has the
spread of radio broadcasting been rapid
and healthy. With such fine stations as
WSB, Atlanta; WFAA, Dallas; WBAP,
Fort Worth; WOAI, San Antonio;
KFRU, Bristow, and most recently, the
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splendid WSMB, New Orleans, waves
from which penetrate the northern fast-
ness with amazing clarity and tone, the
South yields nothing to the North in the
matter of splendid programs, splendidly
broadcast. To WSMB, New Orleans, we
extend the hand of welcome.

T T

—The Listening Post—

. ‘ Being a digest of the odd, interesting, more human side of America’s greatest indoor sport. A treatise on the
‘ fads and foiblesand general effect of Radio on civilization.
|

WSAI, Cincinnati’s transmitter, seems
to withstand all effort of experts to rem-
edy its defective modulation. This sta-
tion has had trouble for months with its
modulation, and although some improve-
ment is noted in recent weeks, it is still
far from the standard its splendid volume
merits. WSAUI’s programs, also, have al-
ways Dbeen of a high standard, and I
sincerely hope that its transmitting diffi-
culties will soon be smoothed out.

* k%

If any criticism at all is to be leveled
at the dinner concerts broadcast from
numerous stations, let it be relative to
their day-in-and-day-out sameness. One
comes to expect certain selections with
the soup, others with the entrée and still
others with the meats, salads, and so on.
I suggest for the attention of fans at
large the manner in which WLW, Cin-
cinnati, avoids commonplaces in the mat-
ter of its dinner concerts. At this sta-
tion diversity seems to be the goal, and
this is reflected in its early evening
broadcasting.

Conducted by Don C. Walk

* ok %

A few nights ago I listened to a re-
cital by a violin choir from a well-known
Middle West station. The music came
through with fine modulation, and
settled down to an hour of solid enter-
tainment. At 9:31 o’clock, the announcer
began to read telegrams and credit other
correspondents with telephone calls. He
consumed just exactly seven minutes, the
last two of which 1 doggedly staved with
him for the niere purpose of finding out
how long he would clog the air with that
sort of drivel. He smashed a fine pro-
gram to smithereens for me, to please the
comparative few who had wired or tele-
phoned. I wondered how many more
thousands had tumed him out in disgust
before he finished.

* * Ed
This same station thirty minutes later
sprang an innovation by permitting the
individual members of the choir—they
were ail girls—to announce their names
and cities of residence. This was pleas-
ant, and a unique departure from the
heaten path.
* * *k

Two sterling musical events remain
with me over the last few weeks of
broadcasting. It is with a feeling of real
regret that I listened to the last of a
series of delightful programs from
KDKA, Pittsburgh, under the general
heading of “Reveries of a Theatre-goer.”
In this series, songs and instrumental
numbers of hallowed memorv were re-
vived and broadcast by a well-balanced
orchestra and a quartet of exceptionally
good voices. It seems to me there should
be more of this tvpe of material in the
air. The other event was the dedica-
tion of the magnificent new pipe organ
at WLW, Cincinnati, a ceremony which
was graced by a fine program of organ,

“orchestral and song numbers. -

B *

The staff of WLW, Cincinnati is to be
conigratulated upon the acquisition of
this instrument, which came over with
singularly clear modulation, when one
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considers it was its first appearance, SO
to speak, on the air.
I like the way the Gypsy Strirged
Orchestra signs off at WEAF, New
York, and its collaborating stations.
Here is a musical organization, while I
am on the subject, which has done more
than its share of demonstrating what
radio entertainment can be. After its
regular hour on the air, this orchestra
signs off by having the music of its last
offering gradually dwindle away to noth-
ing. I would like, to know -how this
effect is obtained.
*

BEG PARDON!

% %

Since thisdepart-
ment is to reflect the
views and counter-
views of but one indi-
vidual and since that
individual 1s I, I ask
the gentle fan to for-
give the egoistic capi-
tal letters with which

4 it will be peppered. 1
have no sympathy for the reviewer who
veils himself under the moss-grown, edi-
orial “we.”

* ¥ %k

Speaking of music, does everyone
agree with me that the quality of orches-
tral music now broadcast is fur ahead of
that of even a year ago? Of course, even
then there were a few organizations on
the air of real musical ability, but it seems
to me there are so many more now than
there were then. There are to be heard,
it is true, many which are not up to
standard. It is not difficult, however, to
tune. away from such, and get on the
wave of a station which requires a high
standard of effort from its musical or-
ganizations—and sticks to it.

* * *

I call to mind the Gypsies, the Capitol
Theatre Grand Orchestra, the Oriole
Orchestra, Meyer Davis’ organizations,
Vincent Lopez and his several groups,
Paul Whiteman’s Collegiates and many,
many others.

I am watching with a great deal of in-
terest—and some apprehension—the re-
sult of a unique vote now bheing polled
by the announcers at WHO, Des Moines.
Jazz or the classics is the big question at
this station, as this is being written.
WHO has asked for a vote on the subject,
following a series of organ recitals which
are evenly divided into these two classes
of offerings. What will the decision be?
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Drink to Me Only with Thine Ears

ARRIAGE is like a second-hand
vacuum tube—it may work, but
if it doesn't, you can't get a re-
Tund.

That’s my predicament, and boy, I'm tell-
ing you, I means it! The wife has just
changed her mind.

Not that it’s at all unusual—oh. pardon me,
I'm Joe Hammerstein, vaudeville dancer,
pleased to meectcha, and the button-sewer is
Doris, mentioned above—except that this
particular mental alteration sorta conflicts
with my plans, which again ain’t unusual.
T'll be clearer.

It’s the tail end of the sumumer season,
and we're getting the most outa the few
weeks left before we’ll have to pull our
stakes away from Brightmere-on-the-Deep
and do our song-and-dance out over the cir-
cuits. That is, I says we will.

Doris, it seems, ain’t got her scandal files
complete, and don’t wanta leave for a while.
That part would suit me, except that I likes

to cat and hear broadcasts, and try to do
those things on credit!

“Joe,” says Doris, “what say this year we
lay offa vaudeville?”

“Ain’t you the cutest little jigger,
though,” I remarks, sarcastic. “How do
you suppose I'm gonna pay for that new
eight-tube set I got in on approval?”

“Sell it, if necessary,” smiles Doris.

“Well, what’s the idea—got a bid for a
production engagement ?”

Doris shakes her abbreviated locks. “No,
dear,” she coos. “Last night I dreamed all
about it.”

I grunts.  “Spill it,” I requests. “I'm

agreeable to staying in the Fast, but what
on? = My reputation?”

“Impossible,” says the apron-stringer,
“Here’s the opus: Why not get up a new
supper club, with ourselves as hosts and en-
tertainers ?”

“Field’s too crowded,” I replies, although
I'm interested. “Every vacant garret is a
hang-out for a set of Charleston addicts.”

My little one puts her arms around my
neck. “Oh, Joe, dear, couldn’t we try? I
just couldn’t bear going out West again,
especially if we're gonna take the troupe
along, like we did last season.”

When a man’s own wife can vamp him,
something’s wrong. I'm sorta half-way in
favor of the project, but there’s numerous
objections.

“In the first place, the original cost,” 1
states. “Then, there’s the danger of being
closed up any minute by the booze-chasers.
You know these Broadway birds just natu-
rally gotta carry something along to stimu-
late them, and the liquor dicks is live and
busy nowdays.”

“Whoops!” yelps Doris, sudden.
lant 1”

“Whatinell ?” 1 exclaims.

“Oh, Joe, you're a darling 1”
Fifth Avenue model. “I know!”

“Thanks,” I says. “What do you know,
and can you prove it?”

“Stimulant " chirps Doris.
give them a stimulant,
pinched.”

I'm  sarcastic. “Whoops!” 1
“Get a patent on it.”

But Doris ain’t to be damped. “Listen,”
she commands. “Why not let Jerry rig up
a cafté full of his queer devices, together
with his newest radio inventions, and call the
place the Q. R. M. Club?”

Once again in my life T takes off my
hat to a woman.

“Stimu-

gurgles my

“Joe, we can
and never get

nimics.
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By ROBERT FRANCIS SMITH

“Darling,” T murmurs, “often I think you
really got sense.”

Doris only smiles, joyous.
a snag.

“Maybe The Master won’t want to do
it,” 1 cautions. “You recall the cunning
little flop he staged at the Colossus last
fall? It's sorta got him set against the
theatre.”

That makes Doris think. “I’d forgotten
that”” she admits. “But can’t you fix it up
with Jerry so’s he won't have to show up?
You know how to get around him.”

“Me?” I inquires. “Say, getting around
The Master when he don’t want to be got
around is like trying to fit an undersized
bathing suit onto a mosquito with a pipe-
wrench. Tf Jerry says no, he means Cer-
tainly Not.”

The Master, by the way, is Mister Gerard
Lawson, our millionaire friend, capitalistic
by inheritance, scientific by choice, and what
a choice! He’s young, tender, fond of radio
and don’t know a Joe Miller from a Will
Rogers.

“Aw, go on, Joe, ask him!” pleads Doris.
“He can’t do no more'n say nothing doing.”

So finally I sets off across lots to The
Master's. Being an old friend, fellow ether-
hound and brother Elk, I don’t hesitate but
runs upstairs leading to the miniature in-
ferno he calls his laboratory. This same is
situated on top of a hig-time garage, and
consists of several innocent-looking rooms.
The rooms is innocent, hut the contents!
However, I sticks my dome through the
doorway and yodels my greetings.

“Hello, Jerry,” I savs, snappy and to the
point. “Howsa ol’ boy?” I

“Oh, hello, Joe,” he comes back, and T
secs he’s feeling as good as he can feel.
“What's the news?”

“Oh, nothing,” 1 says, preferring to let
the subject on my mind dry our a little be-
fore ironing. I sits down on a packing box
and takes a slant around the joint. It's
familiar, me spending most of my spare
time there, but there's always some half-
finished do-funny that I ain't lamped before.
At present Jerry’s working on one. If
curiosity killed a cat, my nine lives is a
thing of the remote past.

“Well, what's it today?” I inquires, gen-
ial.  “How many souls ’ve heen saved since
last T trod these liere hoards?”

The Master sees I means to he funny, so
he smiles. “Oh, last night I figured out a

(Continued on page 216)

Then 1 strikes

i ¢ ran

“Wanta bet on
it

The officer is a
good sport. “All
right, boy, I’'ll bet
you your freedom
against a box of
Havana Ropes
that he's pickled.”


www.americanradiohistory.com

Radio News for August, 1925

160A

Does Your Radio Set Jeopardize
Your [hsurance?

Is your receiver properly installed?

HIS is an interview with R. B.

Shepard of the National Board of

Fire Underwriters in which the few

simple precautions which the ordinary
set owner must follow in order to have his
installation pass muster with the insurance
inspector are detailed. Mr. Shepard is in
charge of the Laboratory of the Fire Under-
writers. He speaks as follows:

“We are always being told of the extreme
importance of little things, so often in fact
that we are constantly growing more and
more lax on account of this very retelling.

“Every one knows that the National Board
of Fire Underwriters has a code which
must be adhered to if the fire insurance is to
remain in force. And most people know that

i e

How not to have

battery wires

around a radio re-
ceiver.

there is a specilic section of this code de-
voted to radio installations. Yet, how many
sets are installed with the idea of making
them pass the rules of the underwriters?
To find the answer it is only necessary to
pass down the street some morning and count
the number of aerials with lead-ins not
cquipped with grounding swiiches or light-
ning protectors.

“The whole point is this: If the under-
writers’ code is not adhered to, there is a very
great possibility that the insurance on the
building in which the offending set is installed
may be voided at any time. And worse vet, the
insurance company might very logically re-
fuse to pay a part or all of the contract mn
case of hre of undetermined origin. They
would be upheld in any court if the installa-
tion could be proven faulty or not accord-
ing to code. if the fire started in the same
part of the house as the set.

“So does it not behoove the householder
or property owner to see to it that all radio
sets are installed according to the code of
underwriters? And more paradoxical vet is
the fact that the rules require only a few
simple precautions and add not more than a
few dollars to the complete price of the in-
stalled outfit. \Why are sets installed at the
very small saving effected by disregarding
these rules when, at the same time. results
{rom it may cutail infinitely greater losses
in jeopardized insurance? And if an in-
spector finds it, he will immediately order
the cancellation of the insurance and not vali-

Obviously this is not the shortest possible

path from the set to ground.

By BEN B. BOSTICK

This article gives excellent

date the contract until the rules have been
complied with.

THE UNDERWRITERS' RULES

“The rules, briefly, which affect the ordin-
ary broadcast receiver are about four. The
first has to do with the installation of
lightning protectors in the aerial and ground
circuit; the second with the type of ground
employed for the operation of the set and
the protective ground for the lightning ar-
restor; the third takes into consideration the
wiring of the storage and ‘B’ batteries and
the fourth the position and type of lead-in.

“The first rule is that any antenna any-
where shall be connected to an approved type
protective device and to ground. This rule
liolds for both antenna and counterpoise. If
the latter is used. it 1s to be considered as
an antenna and treated as such.

“The ‘approved’ in the last paragraph means
that the lightning arrestor must be approved
by the Iational Board of Fire Underwriters
T.aboratories. The cartons in which these
little instruments are packed usually have a
notation on them to the effect that they are
passed by this body. However, since the ap-
proved type rarely costs more than a type
which does not carry this annotation, it
might be a profitable point for the purchaser
to look for hi=iself and seec that the instru-
ment he is getting has the approval.

“The underwriters also recommend that a
separate switch be employed to disconnect
the set entirely from the antenna while it is
not in use. This is not demanded but has
been found to be desirable in practice.
Sometimes such a switch will save the set
owner a burned-out transformer or other
damage to the set.

“Tt must be understood too, that the ground
required for the protective device is not
necessarily the same which is used for the
operation of the set. In fact, the rules
specifically state that the ground conductor
from the protective device should ‘run in as
straight a line to the ground as possible’
Of course, if vour regular ground used with
the set is conuccted to the cut-off under the
kitchen sink, and the lead to it goes from the
front room, under Willie’s bed and then takes
a tack across the path of the dining-table, it
is hardly running as straight to the ground
as possible.

“In the hypothetical case just stated, it
might be well to mention that the logical
procedure is to drive a six-foot length of
pipe into the ground beneath the window
where the aerial lead enters and connect the
eround side of the protective device to it.
This serves perfectly well as long as the pipe
is at least an inch in diameter and six feet
or more in length. The connection may be
made with an approved ground clamp. Here
it is best to ask the dealer whether the clamp
is approved or not—some of them are not.

THE “LIGHTNING PROTECTOR”

“And here it might be well to mention
that though the little device is very often
called a ‘ightning protector’ in the trade
and among its users, it is never called that
in the Underwriters’ Code. The under-
writers are engineers and know the vagaries
of lightning. And knowing them so well,
they never expect it to follow a No. 14 wire.

“They know further that an antenna does
not increase the lightning hazard on a bnild-
ing. Tf anvthing it decreases this cause for
worry since it. by nature, if properly
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precautions to observe.

grounded, tends to reduce the electrical
pressure between the charged atmosphere and
the eartll. The protective device is primarily
to protect the set against damage by extra
heavy static discharges and like contingen-
cies.

“The strength which this phenomenon
somelimes attains may be judged from the
experience of commercial operators. Many
of them will tell you of experiences during
which static was so strong as to cause small
sparks to jump between the stator and rotor
plates of the variable condensers. What this
would do the ordinary set probably would
not be serious. The underwriters, however,
work on the principle that an ounce of pre-
vention is worth a pound of cure. They

It is recommend-
ed to have a
a switch for dis-
connecting the
antenna  entirely
from the set.

i

wish to protect the entire contents of houses
from damage.

“Aerials are seldom constructed out of
smaller wire than No. 14, therefore nothing
will be said about this rule. Make your
antenna out of no less than No. 14 copper
wire and see that all joints are soldered or
made with approved splicing devices.

“As to lead-in insulators, that is another
question. The rules say: ‘Each lead-in con-
ductor shall enter the building through a
non-combustible, non-absorptive, insulating
bushing slanting upward toward the inside,
or by an approved device designed to give
the necessary protection.’

“This eliminates several of the trick type
of lead-in strips and devices now on the

e L

An excellent ground
connection is six feet of
one-inch pipe driven in-
to the ground as close
as possible to the house.
The ground wire is at-
tached by an approved
ground-clamp.

st u 1 s

market. Before installing one of them see
that the stamp ‘Approved by the National
Board of Fire Underwriters appears on it.

“Of course, after the campaigns for safe
aerials which have been carried on by this
and other publications, it is hardly necessary
to mention the fact that aerials should not be
installed in the neighborhood of lighting
mains, trolley or feeder wires. This rule is
specifically stated in the code.

DANGERS IN WIRING

“Inside the house. none of the wires lead-
ing to the set should be placed nearer than
six inches to anv conductor carrying house-
lighting potentials. This should be carefully
considered by those who use storage battery
chargers and have them installed in the
proximity of the set.
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“This applies to lead-in and ground wires
as well.

“Within the house all leads should be
made fast in a ‘workmanlike manner’ and
shouid not come closer than the above meas-
urement to light and power wires. This
raises quite a problem in sets employing
house-lighting circuits for antenna and
power supply. There have as yet been no
absolute general rules made covering such
installations, so the only criterion upon
which the purchaser may rest is the pas-
sage of the set by the laboratory of the
underwriters.

“This same applies to the use of various
condenser devices which are manufactured

The lead-in insu-

lator should al-

ways be installed

so it points up-

ward to the in.
side.

to be placed into the light socket for using
the light mains as a collective agency for
receiving sets. Here again the purchaser
must rely upon the little stamp for pro-
tection.

“To many, this seems a great deal like
quibbling, but the fact remains that the in-
surance companies and the courts take the
word of this body of engineers pretty much
as law. Of course, the underwriters work
hand in hand with the Institute of Radio
Eungineers and the Institute of FElectrical
Engineers, so their code is primarily one
for the safety of the installation rather
than a method for helping the insurance
companies avoid responsibility.

“There are several provisions of import-
ance to be considered in connection with the
filament leads and the placement of the
storage batteries, both “A” and “B" types.
The code requires that all batteries be sup-
ported upon ‘non-combustible, non-absorp-
tive insulators, such as glass or highly
glazed porcelain.’

“All wiring from them must conform to
the general wiring code found in the code
which applies to regular house installations

under the head of Open Wiring. This
means that all connections shall be made
with rubber-insulated wire (this is a special
provision of the radio section of the code)
and that .all wires shall have a separation
of at {least. three inches from each’ other
and a separation of at least one-half inch
from the surface wired over. This also
prohibits the use of staples in holding the
wire in place. All supports for wires shall
be of approved non-combustible material, the
design of which is passed: by the board.

“The moral of the last paragraph is that
storage battery wires—or any battery wires,
for that matter—should not be laid loosely
around the radio set. There might be such
a thing as a temporary installation for two
or three months, but when the same set is
used in the same place and with the same
attachments for more than a couple of months,
it should be considered a permanent instal-
lation and wired according to rules. The
temporary idea, however, does not release
the set owner from the possibility of hav-
ing his insurance called.

NEW RULING ON STORAGE BATTERIES

“The rules are going to be changed for
storage batteries in the fall—and chiefly on
account of the fact that so many sets are
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The simplest lightning protector installation
is designated above.

installed with the wires to the batteries .ying
any way they happen to fall. Too many
experimenters have installed sets by the very
simple process of setting the cabinet on one
corner of the table, installing the batteries
on the floor beneath and then connecting the
batteries with the cabinet and the aerial and
ground without the slightest regard for the
position of the interconnecting wires. So
next fall a circuit-breaker, rated at not more
than fifteen amperes, must be included in
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the storage battery leads. This last rule
has been drawn up by the engineers of the
board and will be submitted to the full board
in the next couple of months.

“The chances are all for its passing.

“The rules and advice given above deal
with problems of the industry as it exists
today. Constantly there are new devices
being perfected for the market, and the
laboratory of the Board, at 109 Leonard
Street, New York City, with its staff of
engineers and the advice of the other engi-
neerir}g bodies of the country, are constantly
working with the investigators and design-
ers so that the completed device will have
the least possible hazard to the user and
the property upon which it is installed.

“Some of these problems facing the
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The position of the lightning arrester in the
aerial lead is shown in the above hook-up.
Note the grounding switch.

Laboratory at the present time are in con-
nection with the recently introduced’ varie-
ties of vacuum tubes with their filaments
heated from the house-wiring lines. No
general practice has been developed here as
yet, and the Board is following the ‘princi-
ple of passing each individual design rather
than falling back on general rules. Up to
the present there have been about three sys-
tems devised for furnishing ‘B’ battery
potential from the house current.

“I hope this interview will show the pub-
lic the ideas underlying the operation of the
Board of Underwriters and enlist” its help
and co-operation. Too often there is the
idea that the Board is a bunch of high-
binders operated exclusively for the pur-
pose of making the individual purchase use-
less gimcracks. If this article serves to cor-
rect this notion, it will help all along the
line.”

Medium-Sized Sets anhd Medium Distance

HE craze for long-distance reception

is gradually dying out, except among

new fans, according to an experienced
listener and broadcaster of the West. He
advocates medium-sized sets, suggesting that,
by tuning in on stations nearer home, we
will get ‘less interference and just as good
programs.

When a man or a boy gets his first set,
be it a crystal or single tube, he begins to
reach out a thousand miles or so, expecting
to hear something fine, but all he gets at that
distance, usually, is static and, perhaps, very
weak signals, according to Ernest V. Wright,
the expert quoted. Finding that he cannot
pick up distant stations satisfactorily, he
trades in his set toward a larger one. Then,
with the first word or note from some far-
away broadcaster, he gets the fever for
hearing something still farther away, until
he joins the ranks of the “super or ultra
sets.”

Multi-tube sets are too expensive for some
fans to maintain. There are eight tubes
to burn out instead of two or three, a whole

array of batteries to recharge or replace
every so often, and what does he get in re-
turn? No better music or oratory than he
can get from the nearest large city station.
Therefore, unless he is wealthy, he soon
finds out that a three-tube set will bring
in all the entertainment he wishes, either by
phones or loud speaker. Then comes the
change and perhaps sanity.

Medium-sized sets are now said to be
selling ten to one of the multi-tube affairs.
This fan says he is tired of trying to get
distance stuff which comes in badly. Conse-
quently, he has decided to listen to stations
he can get well and be contented. He plans
to get rid of his five-tube set and purchase
a good three-tube outfit. Distance in radio,
he says, is something like using a telescope.

From Los Angeles he can get Chicago,
Salt Lake, Denver and Kansas City stations,
but the distance away is all that makes them
more interesting than those near home. Now
he is determined to listen in on the home
and medium distant stations and leave long-
distance alone.
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Isn’t this a pretty good idea? Those who
live in New York have as good programs
available as there are in Los Angeles or
Chicago, and vice versa, so why not patron-
ize home, or at least, neighboring stations
and talent, picking up programs which come
in clearer and much stronger?

DUTCH POLICE MAKES REQUEST
Some days ago a special committee was
appointed in Holland to study the question
of whether radio can be of any servite to
the police in a small country such as ours.

The committee will be glad to hear the
opinion of you and of your readers on this
matter. It will be glad, too, to be informed
about the results already obtained and the
methods used in America by police broad-
casting.

May I take the liberty to beg you to in-
sert this request of the aforesaid committee
in your columns? Any answers to these
questions should be mailed to my address.

Leo CoHEN.

Amsterdam, Holland.
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First Annual Portable Radio Set Directory

By HUGO GERNSBACK

A Complete List of Portable Radio Receiving Sets of American Moanufocture with Complete Datoa on Each Set.

ADIO NEWS takes pleasure in presenting, this month, its First
Annual Portable Radio Set Directory. This is a companion
™ directory to the First Annual Radio Set Directory published in
our March, 1925, issue. We believe that this directory is complete
and represents all of the portable radio sets manufactured in the
United .States at the present time.
This year is the first one in which manufacturers have contributed
a good selection of sets to the industry, There are, in fact, twenty-
two of them represented, which should prove sufficient: for all
purposes. ' 5
Inasmuch as the size and weight of portable sets are important
_considerations, this information has beer ddded wherever available.
With close to 600 radio broadcast stations operating throughout

the length and breadth of the land, and a great number of these with
increased power, it is now possible to enjoy radio programs no matter
where you are located, or where you travel, whether you go on a
motor camping trip, whether you go inta the wilds of the forest,
or into the most inaccessible places.

It goes without saying that portable sets are also very popular in
homes where it is often necessary to transport an outfit from room
10 room, particularly in apartments wherz space is at a premium.
There is also a huge demand springing up for portable sets for
hospitals and hotels. ' ;

One New York hotel, the Roosevelt, in which Ranio News’
Station WRNY is located, provides its guests, upon-application, with
portable sets.

TRA'DE NAME: American Apparatus Co., Port-

able
MODEL: CN-?
TYPE: Recgenerative
WEIGHT AND SIZE:
814 inches
TUBES: Two 199 type
BATTERIES: Dry cell
CONTROLS: Two
ANTENNA: Outdoor
PRICE: $20, without accessories
MANUFACTURER’'S NAME:

paratas Co.
s

TRADE NAME: Kennedy
MODEL: III
TYPE: Single circuit
WEIGHT AND SIZE:
inches
TUBES: . Three
BATTERIES: Dry cell
CONTROLS: Two
ANTENNA: Outdoor
PRICE: $75, without accessories
MANUFACTURER'S NAME: Colin B. Ken-
nedy Corp.
P>

15 lbs, 7% x 104 x

American Ap-

24 lbs., 13 x 14 x 8

i TRADE NAME: Crosley 50-Portable
y MODEL: 50-Portable
TYPE: Regenerative
TUBES: One
BATTERIES: Dry
CONTROLS: Three
Outdoor

ANTENNA:
$16, less accessories

PRICE:
MANUFACTURER’S NAME: Crosley Radio
Corporation

E

TRADE NAME: Crosley 51-Portable
MODEL: ~51-Portable
TYPE: Regenerative
TUBES: Two
BATTERIES: Dry
CONTROLS: Three
ANTENNA: Outdoor
PRICE: $23.50, less accessories
MANUFACTURER’'S NAME:
Corporation
e

i TRADE NAME: Crosley 52-Portable

> §2-Portable

Crosley Radio

TU : Three
BATTERIES: Dry
CONTROLS: Three
ANTENNA: Outdoor
PRICE: $35, less accessories
MANUFACTURER’'S NAME:
“orporation L

Crosley Radio

-

TRADE NAME: Supecriorflex
MODEL: P.3-8
TYPE: Refl

[exX
WEIGHT AND SIZE: 39 Ibs, 20 x 95 x 12%

TUBES: Three
BATTERIES: Dry or wet
1] CONTROL:. Single
ANTENNA: - Short outdoor
PRICE: $150, including antenna and ground
MANUFACTURER'S NAME: Electrical Re
search and ~Manufacturing Cqmpany
[ e
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TRADE NAME: Superiorflex
MODEL: P3

TYPE: Reflex

WiE‘I:EBT AND SIZE: 34 lbs., 20 x 9% x 123

es

TUBES: Three
BATTERY: Dry or wet
CONTROL: Singlk
ANTENNA: Antenna and ground furnished.
PRICE: $125, less accessories
MANUFACTURER'S NAME: Electrical Re-

and Manufacturing Company

e

TRADE NAME: Federal

MODEL: 102 Portable

TYPE: One radio, detector and two audio
TUBES: Four x
BATTERIES;: Dry celf

CONTROLS: Four

ANTENNA: Outdoor

PRICE: $140, without accessories
MANUFACTURER’S NAME: Federal Tele-
' phone and Telegraph Company

PP

——

{JANTENNA: Loop or outdoor

TRADE NAME: Haynes-Griffin

TYPE: Super-heterodyne

WEIGHT AND SIZE: 44 lhs,, 21 x 814 x 1734
inches

TUBES: Eight

BATTERIES: Dry

CONTROLS: Two

ANTENNA:

PRICE: $100, less accessoriés R

MANUFACTURER'S NAME: HaynesGriffin,
Radio Service, Inc.

PP

TRADE NAME: Hetrola Portable

MODEL: R-199-P

TYPE: Super-heterodyne

WEIGHT AND SIZE: 35 Ibs, 18% x 144, x
8% inches

TUBES: Seven

BATTERIES: Dry

CONTROLS: Two

PRICE: $165, without accessories
MANUFACTURER'S NAME: Hetrola Radio

Company, Ltd.
- _|

TRADE- NAME: Karryadio

TYPE: Tuned radio frequency

WEIGHT AND DIMENSIONS: 29 Ibs., 18%
x 1434 x 53 inches

TUBES: Six, '11'9119 type

CONTROLS: ree
BATTERIES: Dry cells
ANTENNA: Loo

: P
PRICE: Case, loop and. collapsible loud speaker,
$15. Complete with set installed, $75 X
MANUFACTURER'S NAME: Armley Radio

Corp.
<l

TRADE NAME: Kodel Portable
MODEL: P-11
TYPE: Kodel circuit
WEIGHT AND SIZE: 3 Ibs, 6% x 9 x §
inches
TUBES: One
BATTERIES: Dry cell
CONTROLS: One
ANTENNA: Outside standard
PRICE: $16, less accessories
MANUFACTURER'S NAME: Kodel Radio
Corporation
B

TRADE NAME: Kodel Portable

MODEL: P-14

TYPE: Kodel circuit

WEIGHT AND SIZE: 28 lbs, 14% x 13} x

BATTERIES: Dry ceil

CONTROLS: Two

ANTENNA: Outside standard

PRICE: $50, with built-in loud speaker but
without aceessories

MAC\NUFAQTURER'S NAME: Koded Radio
0 ration
e -

TRADE NAME: Kodel Portable

MODEL: Pp-12

TYPE: Kodel circuit

WEIGHT AND SIZE: 6 Ibs, 10 x 7% x 9
inches

TUBES: Two

BATTERIES: Dry cell

CONTROLS: _ One

ANTENNA: Outside standard._

PRICE: $22.50, less accessories

MANUFACTURER'S NAME: Kodel Radio

Corporation
<Dh
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TRADE NAME: Radio Masterpiece
MODEL: P. L. 103
TYPE: Busxlt in loud speaker and loop

BATTERIES: Storage or dry cell
CONTROLS: Two

ANTENNA: Loop, furnished

PRICE: $160, without accessories
MANUFACTURER’S NAME: Lytton, Inc

-t

TRADE NAME Nyaccoflex

MODEL: R, 1

TYPE: Reﬂex m case with phonograph

TUBES: Tw

BATTERILS Dry cell

CONTROLS: Two

ANTENNA: Outdoor

PRICE: $65, without' accessories

MANUFACTURER’S NAME: New York Al
bum and Card Company

Pr—>

TRADE NAME: Opcradio

MODEL: 1925

TYPE: Tuned radio frequency

WEIGHT AND SIZE: 41 lbs, 17 x 9 x 12
inches

TUBES: Six

BATTERIES: Dry cell

CONTROLS: Two

ANTENNA: Loop i

PRICE: 3189, mcludmg tubes, batteries, loud
speaker and loop

MANUFACTURER'S NAME: The Operadio

Corporation’
TRADE NAME: Radiola
MODEL: 26

TYPE: Super-heterodyne
wimlax(l;HT AND SIZE: 40 lbs,, 13 x 144 x 9%

TUBES: Six 199
BATTERIES: Dry cell
CONTROLS: Two

ANTENNA: Loop
Pll(ICE: $225, with loud -speaker, tubed and
00p
MANUFACTURER’S NAME: = Radio Corpora-
tion of America
P> JF
TRADE NAME: Radiola

MODEL: Sccond harmomc super-heterodyne.

TYPE: Radiola

WEIGHT . AND SIZE 40 1bs, 213 x 15 x
7% inches

TUBES: . Six U. V. 199

BATTERIES: Dry cell

CONTROLS: Three

ANTENNA{ Loop

PRICE: $195 mcludmg tubes, loop and buiilt-
in loud speak

MANUFACTURER'S NAME: Radio Corpora-
tion of America

el

TRADE NAME: Standard

MODEL: Portable

TYPE: One-stage radio, detector and two audio

WEIGHT AND SIZE: 35 Ibs, 16 x 9 x 11
inches

TUBES: Four

BATTERIES: Dry

CONTROLS: Two

ANTENNA: Loop

PRICE: $75, less accessories 2

MANUFACTURER'S NAME: Staudard Radio
Company

? - s TRADE NAME: Telmaco Portable
| MODEL: P-1
‘ TYPE: Reflex

WEIGHT AND SIZE: 26 lbs, 8 x 10 x 1§
inches

|| TUBES: Four
BATTERIES: Dry cell

CONTROLS: Two

ANTENNA: Loop or antenna

PRICE: $125, with loop and loud speaker;
$143.50 complete, with tubes and batteries

MANUFACTURER'S NAME: Telephone Main-
tenance Company

TRADE NAME: Wells Bear-Cat

MODEL: 500

TYPE: Radio frequency

W‘EIGHT AND SIZE: 36 lbs, 19 x 15 x 9%
inches

TUBES: Five

BATTERIES: Dry cell

CONTROLS: Three

ANTENNA: Antenna and ground on reel in

case

PRICE: $110 including antenna, ground and
built-in loud speaker.

MANUFACTURER’'S NAME: Wells Radio
Manufacturing - Company
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Radio In New York Police Department

SELECTIVE SIGNALING
DEVICE. The levers in this
signaling device are set at dif-
ferent ' points indicated by
numbers and letters, thus au-
tomatically signaling station
houses or police booths by.
radio, through station
WNYC. © Fotograms,

station house is signaled, a-light ﬂashqs and

a bell rings in the recciving set, which is

tuned only to the wave-length of WNYC.
© Fotograms.

IN THE STATION HOUSE. When a ;

9

L L L L] ,0

SETTING THE SIGNALING DEVICE.
When headquarters desires to broadcast an
alarm, it can call any ome station, any
group of stations or all the stations in. the
network by this lisgtle device. After the sig-
nal has been scnt, the message is broadcast
through th# city’s station, W N Y C.
Fotograma,

THE INTERIOR OF A RECEIVER. The
diais are locked in the position for receiving on
526 meters, the wave-length of WNYC, and the
front 1id is locked, so that the sct is ready at all
times for emergencies. © Fotograms.

RECEIVING A CALL IN A POLICE BOOTH.
The method of radio signaling is a great time-saver
in informing the outlying districts of the committing

of a crime, as it takes but a very few minutes to

broadcast to the whole city complete details and

orders. In this manner thefts of automobiles can

be reported almost instantly and outlets of the city

can be watched, making the chance of escape very
small. © .Fotograms.
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GIANT VACUUM
TUBE, This large tube
was exhibited at the Radio
= Show in Hull, England.
How would you like te
have 2 receiver with four
or five tubes like this one
in it? © Underwood &
Underwood.

CNE OF THE BIGGEST CRYSTALS IN
THE WORLD. This midite crystal, which
is said to be one of the world’s largest, was
ezhibited at the English Radio Show at
Hull. @€ Underwood & Underwood.

i A SMALL EDITION OF THE
GIANT TUBE. Here is a regulation
size vacyum tube made by the English
comparny which groduc:d the large one
shown above. ome idca of the size
of the latter can be obtained by com-
paring the one on the right and the
man’s hand with the tube in the pic-

'&:e above.

The above receiver was built on a discarded phonograph record and a round

shipping box. The record is a good insalator and will prove satisfactory

in every way. The set shown above is a portable outfit, there being sufficient
space in the box for the mecessary baiterics. © Kadel & Herbert.

; RADIO PANELS MADE FROM OLD PHONOGRAPH RECORDS.

CRYSTAL SET IN MINIATURE WINDMILL. A receiver that attract-
ed a great deal of attention at the Radio Show in Hull was the small set
shown on the right, made by an English amateur.

PP
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WRNY’S
Masts

FASTENING GUY WIRE
SHACKLES TO MAST. One of the
workmen i{s scen placing in position
the shacklez to which are attached
the guy wires supporting the mast.
Anyone who has ever erected an an-
tenns mast will realize the import-
ance of this operation.

RAISING A SECTION
OF THE MAST. Four*

of the workmen onm the
roof of the Roosevelt
Hotel are placing one of
the masts im position,
while other workmen are
manning the ropes that
raise the mast.

PP
PLACING THE CROSS-
ARM ON ONE OF THE
MASTS. Two of the
workmen, high above
Madison Ave., are secur-
ing the antenna supports
to one of the masts. The
guy wires may be seen,
attached to the mast at

three different points.

THE TWO MASTS OF

WRNY. One of the masts

in position and the first scc-

tion of the other being se-

cured by guy wires which the

workman is attaching to the
By shackles.

ATOP THE ROOSEVELT HOTEL. The vicw that a pird would have

if he perched on one of the WRNY masts. In the background may be

seen the sky-line of New Yor:i :hnd in the foreground a section of one
the masts.
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SOUTH AMERICA
2 e T he world leadership

et

Radio De- of the United States in
- ~velopments the development of the
H = radio art and industry has
L Pl [E[TIe Y

won for our manufactur-
ers and engincers a dominant position in the
radio affairs of South America, where the
greater percentage of the total business is
carried on by Americans.

Broadcasting in South America is at pres-
ent chiefly confined to the few large cities,
and the schedules are well interspersed with
phonographic music. However, in Buenos
Aires excellent broadcasting is given the
people during the operatic secason, when the
opera is put on the air direct from the Teatro
Colon.

It is interesting to compare the “radio
coverage” in the countries of Chile, Argen-
tina and Brazil, with that of the United
States. Here one station serves an area of
roughly 6,000 square miles, while in South
America one station serves more than 300,000
square miles. From the figures it is obvious
that the South American broadcasting serv-
ice is wholly inadequate, even though large
sections are not extensively populated. This
is doubtless the reason that the interest in
radio matters is somewhat below par. As
far as the Argentine is concerned, the city
of Buenos Aires is about the only one where
broadcasting has become a factor sufficiently
important to be recognized. In Brazil and
Peru the interest is less marked than in
Argentine, Rio de Janeiro being the only
city served by powerful stations.

One of the greatest advances of the year in
radio has occurred in Berlin, where the marble-
block microphone shown in the accompanying

illustration was invented by Eugen Reiss.

Marble is used to eliminate undesirable oscil-

lations that are common in other microphones.

Instead of the carbon powder that is usual in

microphones, there is employed here a finely

powdered crystal substance, the formula of
which is a secret.

BRAZIL

Myt Every leading radio na-

Internation- tion in the world will
ally Built have a part in the con-
Radio struction of the radio sta-

5 Station . tion which will soon be
E & erected in Brazil, not far

from Rio de Janeiro.
That is, the station will be put up by an
Internationale of Associated Companies. The
towers will be erected by Telefunken of
Germany, the antenna by the Radio Corpo-
ration of America, the transmitting appa-
ratus will be furnished by the British Mar-
coni Company and the generators by the
French Compagnie Générale de Telephonie
sans Fil. This new station will be built along

the same lines as the French super-power
station at Ste-Assise.

The crystal detector shown in the accompany-

ing photograph has been recently put on the

market by an English concern. The unique

method of varying the coupling between the

spider-web coils and the long handle on the

adjustment of the crystal detector are new
developments.

JAPAN

I

On March 1 the first
Japanese broadcaster
went on the air at Tokyo.
This station is owned by
: a local broadcasting asso-
ciation and will carry the usual type of
broadcast program. Another station is pro-
posed at Osaka. Both of these stations are
reported to be equipped for 750 watts power.
About 50 more applications are said to be
on file.

Of course the broadcasts will be in
Japanese, and the power limit is 1.5 kw,
but it is anticipated that American DX fans,
especially those on the Pacific Coast, will
strive to pick up these Far Eastern transmit-
ters, whose initial call letter is “]” The
specific calls have not been reported.

Already the Japanese government has re-
ceived over 800 applications for licenses to
operate receiving sets. The government is
seeing to it that only reliable and non-radi-
ating sets are used; local manufacturers and
importers must submit sample sets to the
officials handling radio for approval before
they can be placed on sale. Distributors of
radio apparatus must also be responsible for
the collection of the annual fee of 2 yen
levied on listeners by the government and
also the charges made by the broadcasting
association for service. When a purchase

Japan Goes
on the Air

T LRI

e

LN L R LU L
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is made the fan has to advise the dealer
where he is planning to install his set, giving
antenna installation plans and other data.
The cost of sets in Japan runs from $12
up to $150.

TRUE AERIAL
-

70 SET
et e ]

AERIAL

TRUE EARTH EARTH
s

An English safety switch for grounding the

antenna without bringing the antenna lead-in

inside the house. The switch is operated from

within the house. With this arrangement there

is no danger of lightning entering the build-

ing since, when the switch is turned to safety,
the antenna is directly grounded.

g SWITZERLAND

I

There has recently been

i
WG

Interna- formed an International
tional Broadcast Union having
Broadcast headquarters in Geneva,
Union which has for its mem-
Ze: | DET'S organizations and so-
cities that broadcast pro-

grams. It is hoped that the Union will be

able to further the co-operation between the
different broadcasting enterprises in Europe.
and if it succeeds in this, it is proposed to
extend the membership to broadcasters in
other continents.

=

GERMANY

Apart: from the ordi-

UL

Going nary fee collected by the
Pretty Far authorities in Neustadt,
the following scale of

SRS BRI " taxes is levied on the
radio listeners: 5 marks for local permit,
5 marks for testing the receiver and 1 mark
per annurh for use of ether situated directly
above town property.

% ENGLAND

T

e The theatres have with-

: Radio and ¢ drawn the ban against

¢ _Theatres broadcasting dramatic
Reconciled

productions, and the Brit-
w ish Broadcasting Com -
pany has agreed not to broadcast more than
twenty-five theatrical pieces a year. The
full terms of the agreement are as yet un-
known.


www.americanradiohistory.com

172

£ " LRI

A few of the receivers
entered in the Home-
Built Set Contest.

Tt

HE results of the Home-Built Set

Contest were indeed gratifying to the

Editor of Rapio NEws, both in num-

ber of entries and the over-all quality
of the apparatus that was submitted. The
standard was very high, so high in fact that
a great deal of difficulty was experienced in
making decisions.

In the sets submitted practically every type
of hook-up known to the art was employed.
There were representatives oi every sort
[rom the most complete of super-heterodynes
to the simplest of crystal affairst And
throughout the whole range, the workman-
ship, selection of parts and the layout of the
apparatus was all that could be desired. An
accompanying photograph will give some idea
of the number of receivers and the labor and
care represented in their construction and
design.

FACTORS IN JUDGING

Naturally, it would be unfair to give each
of these factors an equal value in the sclec-
tion of prizes, so the rules of the contest
read: “Novelty shall be rated at 10 per
cent.; design, 20 per cent.; workmanship, 20
per cent. and results and efficiency, 50 per
cent.” These values were followed out in
the judging of the contest. For example,
if a set that was rated high in the first three
of the factors did not have as good a per-
formance record as some other set that had
not the neatness of workmanship or some
other item, but received a higher rating in
its performance, the two sets had an almost
equal rating.

Radio News for August, 1925

The Home-Built Set Contest

Here are the results of the Rapio News Home-Built Set Contest which
was announced in the May issue.

Another thing that was considered in the
selection of prizes was the difference in type
of receivers. Obviously, it would be most

The first prize receiver and the battery case, showing how the batteries are clipped in.

www americanradiohistorv com

unfair to pit a super-heterodyne against a
simple crystal set, so cvery receiver was
judged according to its own class. All the
crystal sets were tested and compared with
cach other, without any thought of compar-
ing them with a receiver having four or
five tubes. Then were tested the single-tube
sets, and then the sets were divided into
classes according to the number of the tubes
employed. Also it would have been unfair
to put a reflex circuit using two or three
tubes against a set in which the tubes were
utilized but once, so all reflex receivers were
put in a class by themselves, as were the
super-heterodynes.

The judges, who were the Editorial Staff
and Laboratory Staff of Rapio News, hav-
ing Mr. Hugo Gernsback, the Editor of
Rapio NEws, as their Chairman, first tested
a receiver as to its periormance, which was
decided as being the f(irst logical step to
take, for if a radio receiver will not func-

T h e compactness

of this rezceiver

may be appreci-

ated by a compar-

ison with the hand
in the photo.

QI T e e R R TG TTL G T

o

WINNERS OF THE $500 HOME-
BUILT SET CONTEST

First Prize $200—R. V. MacDon-
ald, 957 Albany St., Schenectady,
N. Y.

Second Prize $100—Allen S. Hitch,
Whitewater, Wis.

Third Prize $75—Sidney Kasindorf,

: 910 Home St., Bronx, New York

City.

Fourth Prize $50—]. Howard Ben-
nett, 709 W. 170th St.,, New York
City.

Fifth Prize, $35—W. A. Knight,
Columbus, Ohio. =

Sixth Prize, $25—S. G. Waite, Jr.,
4525 9th St., N. W., Washington,

D {C:

Seventh Prize $15—John B. Cook,
408 Woodlawn Ave.,, Buffalo,
N. Y.
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R. V. MacDonald, who received the first prize.

tion properly, even though it is a masterpiece
of the cabinet-maker’s art, what use is it?

. In the case of crystal sets and those having
one vacuum tube, car-phone reception of
local stations was attempted. If the set was
selective and received the “locals” with fair
volume it was given a chance on the loud
speaker, When a set had at least two stages
of audio frequency amplification it was as-
sumed that it should receive the local sta-
tions on a loud speaker, so ear-phones were
not used.

In the first part of the performance test,
it was determined whether the set would
separate the local stations, this being con-
sidered a good test of a set’s selectivity, as
there is a wide band of wave-lengths rep-
resented in and about New York City. Ii
this test was passed satisfactorily then the
set was tried for sensitivity. As it would
be unfair to expect all sets to bring in DX
with loud-speaker volume, phones were first
employed in this part of the test, and if the
reception proved satisfactory then the loud
speaker was substituted.

When there were more than one of a cer-
tain class of receivers which had approxi-
mately the same rating in the performance
tests, each was inspected as to the three re-
maining divisions of the general test, as has
been already mentioned above. The work-
manship being the next most important item
to be considered, the wiring and arrangement
of the apparatus was taken under consider-
ation. Here the fact was brought out with
startling clarity that most of the sets that
gave more than average results in perform-
ance were carefully wired and the apparatus.
arranged exceptionally neatly, proving be-
yond a doubt that if you want a set to do
real worth-while work for you, it is neces-
sary that a corresponding amount of care
be taken in its general construction.

Then were considered the design of the
circuit and general layout of the cabinet and
the novelty of -any innovations that the con-
structor had incorporated in. the: receiver.
Naturally, such items as these were not
worthy of receiving as high a rating as the
performance and workmanship, so the judges
took these under consideration last of all.

THE FIRST-PRIZE SET

The receiver that was awarded the first
prize of two hundred dollars was designed
and constructed by Mr. R. V. MacDonald
of Schenectady, N. Y. Photographs and a
diagram of connections of this set will be
found elsewhere in this article. Mr. Mac-
Donald calls his receiver “a miniature re-
ceiver,” but we have secen many fully grown
ones that were in no manner ‘as efficient.

Interior view of the first prize receiver.
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The receiver unit is mounted in a case 9%
inches long, 4%4 inches wide, and 434 inches
high, over all. Dimensions of unit without
case are 9% inches long, 334 inches wide and
2% inches deep. Three UV-199 tubes are
used, one as detector and two as transformer-
coupled audio amplifiers.

The tuner consists of a variometer across
the antenna and ground, which tunes the
grid circuit of the detector tube. Regen-
eration is obtained by means of a plate
variometer which feeds back energy to the
grid circuit through the tube itself, and also
Dby an inductive coupling to several turns,
which are carried from the ground end of
the grid variometer close to the stator of
the plate variometer.

One telephone jack is used, which is con-
nected to a toggle-switch .in such a way that
phones or loud speaker may be connected
either to the output of .the detector tube or
to the first or second amplifier stage simply
by moving the handle of the toggle-switch

to its three positions, as marked on panel.

Operation of switch™is fully shown in the
diagram.

The antenna Series condenser is a small 22-
plate condenser with vernier and self-con-
tained short switch. The 22 plates occupy a
space of 114 x ¥4 x ¥ inches and the maxi-
mum capacity is .00017 mf. With this con-

denser the set tunes from 220 to 495 meters,
with the condenser shorted, the set tunes
from 400 to 750 meters.

For use with loop for local reception only,

Note the small variable condenser.
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Circuit diagram of the first prize receiver, which is an excellent one to use in a small receiver
as it can be mounted in a small space.
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shorting position, as indicated by the red
arrow on the dial. The switch marked “loop”
15 pulled up; this disconnects the antenna tun-
mg circuit, leaving the plate variometer in
the circuit.

SECOND-PRIZE SET

The winner of the second prize, which
amounted to one hundred dollars. was Allen
S. Hitch of Whitewater, Wis. His descrip-
tion of the set that he submitted to the contest
follows:

“The set F have submitted as coming near-
est meeting these requirements is a three-
tube regenerative, using a single tuning con-
trol, a volume control, and a tube control.
The latter may be set at the proper place
when the set is first placed in operation and
thereafter left alone. Therefore, there are
only two active controls, A single output
jack is used and it is a single-circuit, ilament-
control type. Merely inserting the loud speak-
er plug places the set in operation, and re-
moving the plug shuts it off.

“The station selector, or tuning control is
an Ultra-Vernier, which greatly simplifies
tuning. A pencil record of the stations may
be made on the dial, and thereafter simply
turning the finder to the pencil mark will
locate the desired station at once.

Allen S. Hitch, whose set, shown below, won “The volume, or regeneration. is controlled
second prize. by a small dial which requires hut slight ad-
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Diagram of Mr. Hitch’s receiver, which is remarkable for its selectivity and volume.

a D.P.S.T. jack switch is provided to dis-  justment for maximum volume on stations

connect the antenna tuning circuit. of various frequencies, yet the volume of the
This receiver and parts are entirely home-  loudest station may be reduced almost to a

made, with the exception of two flament  whisper by moving this control.

rheostats, the engraving and the containing “A push-pull switch is supplied to switch

cases.

The set was designed and built to fit the
cases. This required all parts to be special-
ly built to fit the small space. The upper
section contains the receiver, which is de-
tachable from the lower portable battery sec-
tion consisting of three 22%2-volt “B” batte-
ries and two 3-cell flashlight batteries in par-
allel. Battery connections are made to the
receiver with short wire jumpers with plugs.
17lashlight batteries are mounted in clips and
can be changed instantly by opening the cover
of the lower section. These batteries are used
only for portable work. A special four-prong
plug attachment with binding posts is used
lor external batteries.

The Radiola circuit was used in this receiv-
cr because it is better adapted to the small
space; long distance reception has been ob-
tained just as consistently as on larger sets
with the same number of tubes—including
programs from PWX (Cuba) and KOA
(Denver).

To work the set, the special antenna and
ground leads must be attached and the fila-
ment switch turned on; then the receiver is
ready for use. For use with a loop (for local
reception only), the antenna and ground leads
are connected to the loop, and the extemal
loop condenser, furnished with the set,is in-
serted in the Jacks marked “loop condenser.”

Radio News for dugus:, 1925

in or-out a fixed condenser to adapt the set
to a long or short aerial.

“Tube control is by a single rheostat, 201A
or 301A tubes being recommended through-
out.

“Examination of the circuit diagram will
disclose a contraction of the three-circuit tun-
er, the entire tuning and regeneration system
being embodied in a specially wound vario-
coupler and a .00025 variable condenser.

“The variocoupler is of standard design
with 3V4-inch stator and 3-inch rotor and 90-
degree coupling, with the regular windings
removed and the special windings put in their
place. The primary is aperodic and is made
by winding ten turns of No. 22 D.C.C. wire
on the 3V4-inch tube. A tap is then taken and
the winding continued as the secondary. This
is made by bank-winding 33 turns, and then
winding 17 turns in single layer. The rotor
which acts as the tickler has twenty turns of
bank-winding.

“Since jacks are not provided for the de-
tector or first step the wiring is greatly sim-
plified and losses materially reduced. This
also makes for a more symmetrical design.

“The horizontal placing of the audio fre-
quency transformers reduces the length of the
grid and plate leads as well as adding to the
cfhiciency of the design.

“The provision for use with or without the
“C” battery is novel, yet simplicity itself. The
grid return terminals of the A.F. transform-
ers arc connected and a Fahnestock connector
fastened to one of them. One end of a piece
of flexible covered wire is then soldered to
the negative “A” battery lead, the other end
left free so that it may be clipped into the
IFalmestock connector if a “C” battery is
not desired, or connected to the positive ter-
minal of the “C” battery and another wire
connected from the negative “C” battery to
the Falmestock clip when such grid bias is
desirable.”

Possibly neither of the prize-winning sets
described above will appeal to some of our
readers, who may have special problems to
consider or special inclinations toward a cer-
tain type of set. In the next issue of Rabpio
NEws, however, will appear several more
prize-winning sets with descriptions and de-
tailed instructions for building. All of these
sets have been thoroughly tested in the
Rapio News LasoraTorics, and found to be
exceptional. so that the constructor of any
of them may be sure to find that they will
give exceedingly good results when proper-
ly built.

The series antenna condenser is placed in the Panel and interfor view of the receiver that was awarded the second prize.
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A Really Portable Set

By the Staff of Radio News Laboratory

T his receiver, developed in the Rapio News Laboratories, is
recommended to any fan who wants a really portable set.

HERE have becn various and sundry
portable and not so portable sets for
summer use. The chigf trouhble with
most of them is that the designers
and engineers consider anything portable
that takes up less space than a scap box
and may be transported with a ear with less
engine strength than a Mack truck.

And, again, most of them are built m
such a fashion as to bhe harely ellicient
enough to pass muster in the show room,
since the chief controlling idea seeins to
be to build a super-hetercdyne in less than
the number of square inches usually al-
lotted to a detector and two audio fre-
quency transformers.

When the Rapio News Laboratories
started on its design, it first of all selected
a hook-up which would give a fair degree
of volume and selectivity, be of extreme sim-
plicity in operation and, above all, be rugged
and light. The results may be seen in the
accompanying photographs.

Our experience in the past with the crowd-
ing of stations at the lower end of the dial
readings has taught us a good lesson, and
since at last the straight-line frequency con-
denser is available, it was thought very de-
sirable to use this type of condenser in the
set. It is clearly shown in the photographs
and the diagrams. The condenser is the
same one that is pictured in the article by
Sylvan Harris on the straight-line frequency
condenser, in this issue of Rapio NEws.

For maximum sensitivity and volume with
the least number of tubes consistent with a
portable outfit, a reflex circuit was selected
as the proper type to be employed. Here
there may be a healthy howl raised by those
initiated into the operation of this particu-
lar principle. However, a glance at the
drawings will show that the arrangement
of the apparatus and the method of wiring
have been carefully thought out, with sta-
bility as the chief idea.

The use of aperiodic radio frequency
transformers is, of course, for good reason.
A portable set should be as simple and as
stable as possible. Tuned stages would add

lwpelessly to the complications to be dealt
with, therefore such a circuit was not used.
The loss of efficiency in the set as com-
pared with tuned stages is not sufficient to
pay for the added difficulties encountered.

I constructing the set, the first step is
ta prepare the baseboard. It is cut from
hali-inch stock, 7% inches wide and 21
inches long. Two such boards are needed.
[ine serves as the battery compartment bot-
romn and the other as the base for the mount-
ing of the instruments.

Adfter the baseboard is cut, the panel is
drilled and the variable condenser, the jack
and the potentiometer-rheostat mounted. It
will be found best to leave the mounting of
the loud speaker until last, since the busi-
ness of wiring will be greatly expedited
thereby. After the sockets, the condenser
and the resistances have been connected as
in the drawing, the radio frequency trans-
formers and the audio transformers may
be installed.

After all connections are made to these
units, the by-pass condensers and the crystat
detector are put into the circuit.

The main tuning condenser, which is
placed across the loop, should have a maxi-
mum capacity of at least .0005 mid. The
by-pass condensers across the secondaries of
the audio frequency transformers are all of
the fixed mica type and have a capacity of
0.00025 mfd. The third transformer does
not have a by-pass condenser in the set
shown in the photographs. The transformer
used in the present instance had sufficient
distributed capacity in the windings to pass
the radio frequency. The builder may find,
however, that he needs one for the best func-
tioning of the set. Its use may be deter-
mined only by trying the set with and with-
out it.

The next point of importance is the crystal
detector, which is of the fixed type. In
the set described, carborundum was em-
ployed. The characteristics of this crystal
are so well known as to need no discus-
sion. For constant and acceptable operation
under the most adverse conditions it cannot
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Panel view
of portable
set. Con-
denser dial
at left,
horn in
center, po-
tentiometer
and rheo
stat at
right

be beaten.
all other crystal rectifiers.
The lasc step in the assembly of parts is

Its ruggedness surpasses that of

the mounting of the loud speaker. It cou-
sists of an ordinary unit attached to a small
Radion horn. A covering of some sort may
be placed over the opening of the horn, but
this is not necessary.

The horn is held in place with a brass
angle-iron bend, fitting snugly around it and
protruding through the panel.
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Reflex circuit diagram of the four-tube portable receiver, using crystal detector.
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After 1he assemibly of the parts is cem-
pleted, the battery case should be constructe.
This necessitates 1wo bits of 34-inch finished
stock & x 32 inches. These are placed
flush with the ends of the baseboards, with
the tromt setting half an inch inside the
iront line pf the baseboards.

Then the pancling for the case is put en.
T'he best material te use for this is three-ply,
veneered stock, three-cighths of an inch m
thickness. The two end-plates measure
814 x 1 inches. The front panel, which
fits under tle regular panel, measures 21 x
4 inches

The panel and the end-plates are held to-
cether wilh hrass angles and maehine screws.
I'he rear forms the loop.

The rear piece is 1124 x 21345 inches,
while the top is 822 x 22. The loop is built
m the larger piece. It consists simply of
twenty turns of flexible wire cable wound
on tacks driven into the board. Two leads

are taken from the loop to the binding posts
on the frent of the panel. The top and
bottom are fastened with a running hinge,
s0 that they may be placed over the set
for protective covering. The lLandle, which
may be of leather, is attached to the center
of the top piece. A set of hoaks or latches
are placed on the twao pieces in order to
hold them to the remainder of the set.

The tuning of the set is the simplest pos-
sible. The loop is connected and the fila-
ment .rheostats turned up. The variable
condenser is then varied until the signal
comes in when the potentiometer is adjusted
for the greatest intensity of signal. There
are actually only two controls on the set.
i1 is light, compact, rugged and—truly a
portable set.

The operation of the set mecets all the
requirements that one could impose. It is
very selective, both on account of the poten-
tiometer control, and of the use of the

Radio News for dugust, 1925

straight-line irequency condenser. There is
absolutely no crowding of the stations at
the low dial readings, and it is a very easy
matter to tune exactly to the peak of any
wave.

The volume of the output of the receiver
is likewise very satisfactory, as is the qual-
ity, and this set represents zbout the best
type that an experimenter ceuld build for
portable use, othes than, perhaps, a super-
heterodyne, which, as a rule, would cost
considerably more to construct than this
one.

The range of tlie set is from 350 meters
to 220 meters. which includes the total range
of the present broadcasting wave-lengths. 1f
it is desired to go to the shorter wave-
lengths, as will be necessarv in the near
future, all that is necessary is to provide a
tap on the loops This has been done in this
set, the tap on the loop being controlled by
the two-point switch on the panel,
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Interior of the portable receiver, The numbers on the mstruments correspond ta those on the oppesite page.
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“Push-Button’’ Radio

F you’re an avid DX fan don’t bother
with this. But if you happen to be one
of those inexhaustible experimenters
who like to tackle new stunts and

thrives on novel accomplishments, here’s an
idea that may appeal to you. o

Have you ever thought of the possibility
of a radio outfit whereby a light touch upon
the proper button brings forth entertainment
from the desired broadcasting station? A
set, furthermore, so constructed that all of
the electrical apparatus necessary to actual
reception, together with the storage and “B”
batteries, is relegated to the attic, empty
room or vacant closet? Where the living-
room is fitted up with nothing more formid-
able or unsightly than a small row of push-
buttons and a loud speaker?

HOW WE DO IT

One man made a remote control set by
laving one tuning dial rumm by a reversible
clectric motor. This takes as much skill
us adjusting the dial by hand, if not more,
and it isn’t easy to tell just where the dial
is set. The arrangement which seemed
more certain to me involves a row of magnets
and a separate tuning system for each of th.e
Jocal stations that would be cut into circuit
by the proper magnet and push-button. In-
asmuch as distant stations aren’t wante(},
there is little use for radio frequency ampli-
fication. The set then incorporates a simple
regenerative detector and two stages of audio
irequency amplification.

Fig. 1 gives a general view of the outfit.
At the left end of the baseboard the mag-
netic controller and contacts may be seen.
Next come the coil and the individual con-
densers and finally the three tubes and the
audio transformers. A fixed coupler is em-
ployed, with a tap for the antenna and a
plate winding through which regeneration is
obtained. The primary of the first audio
transformer acts as a radio frequency choke,
the feed-back being adjusted by a fixed coil
and adjustable capacities for each station.

THE CIRCUIT

Connections appear in Fig. 3, except those
for the push-buttons and magnets. The
audio frequency portion of the set is of the
customary type, using two transformers.
Coils I.-1 and L-2 may be wound on the
same length of tubing—a cardboard cylinder
about 4 inches long and 3 inches in diameter
serving nicely. L-1 consists of 45 turns of

By BRAINARD FOOTE

selective switching by remote controls.

wire in the neighborhood of No. 24 in size,
preferably double-covered. 1.-2 is started
with a I8-inch gap between the coils, and has
20 turns of wire. The tap for the antenna
connection will depend upon the size of the
antenna and its capacity. It is placed near
enough to the filament or ground end of coil
L-1 to provide good volume without inter-
ference among the local stations to be re-
ceived. Usually, the tap goes at the tenth
turn, or less, if interference is encountered.

The tuning condenser C-1 and the regen-
eration condenser C-2 are similar. These are
seen beneath the coil in Fig. 1. Two pieces
of wood, about 34 of an inch thick and
measuring 16 by 214 inches, form the clamps
by which the plates are fastened. There are
two fixed plates in each condenser, cut 10 by
2% inches also. For separators, pieces of
photographic film are the most satisfactory.
A discarded roll may be obtained from any
photo store.  Four sheets measuring 10 by
2%4 inches are cut from it. The plates may be
of thin zinc, aluminum or brass—the thinner,
the better. Holes are drilled with No. 27
drill for three No. 6 wood screws that are
to hold the condensers to the baseboard or
table on which the set may be assembled.
One screw is placed at the center and one at
each end. In assembling the condenser, one
of the 10 by 24 metal plates is laid on the
table first, then one of the film sheets, next
the other film sheet and finally the second
metal sheet. The wood strip goes on top to
clamp them together. For connections, lugs
may be left extending from each plate as it
is cut, or lengths of magnet wire may be
soldered to the plates.

THE ADJUSTABLE PLATES

The condensers, as explained so far, have
two stator plates each, but no movable plates.
There are to be enough movable plates to
provide one for each local station. Since re-
ception of the New York stations was the
factor controlling the construction of the
set illustrated, it was first necessary to know
what stations were received with good vol-
ume with a three-tube regenerator at the
location in mind. These proved to be as
follows:

No. 1 WNYC, No. 2 WEAF, No. 3 WJZ,
No. 4 WOR and W]JY, No. 5 WHN, No.6
WGBS and WAHG. No. 7 WFBH and
\WBBR, No. 8 WAAM.

Station WMCA was included in the list
at first, but it was finally omitted because the

Fig. 1. At the left are the magnetic controllers and contacts, with the cable leading to the
remote control board. The coil is above the board that holds in place the individual condensers.
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The experimenter who enjoys building novel sets should be greatly interested in this method of

interference from WHN was too strong.
This accounts for the fact that, although nine
controller magnets are shown in the photo,
but eight are considered in the construction.
Eight will probably be sufficient for most
Locatlons, as there are usually one or two
poor stations” for every listener in the
metropolitan area. Some stations operate
jointly on the same wave-length, making it
geclessary to have but one cuntact magnet for
oth.

Each station is tuned separately by its own
ﬁxe:d condenser, the stator or fixed plate of
which is common to all of the condensers.
These plates have just been described. The
adjustable plates vary in size from a mere
narrow strip, perhaps 1 inch by 4 inch for
the shortest wave-length of WAAM, to a
sheet 134 by 2 inches for WNYC, the long-
est wave-length. The wide range of capaci-
ties obtained in so small a space is due to the
closeness of the plates—a few thousandths
of an inch representing the separation given
by the photographic film. A length of
magnet wire is soldered to each plate or
fastened to it by a short machine screw and
nut, and the capacity regulation is made by
sliding the plate in and out with the fingers
or a pair of pliers. The capacity of the
body does not seriously”interfere with this
adjustment because the adjustable plate is
connected to the filament side of the circuit.
It is best to push the plate in between the
fixed plates to almost the proper point, and
then obtain the final setting by using a piece
of bakelite rod or wooden stick as a lever.
The regeneration condenser is adjusted in
a similar way, just below the “squealing”
point. The actual width of the plate is best
determined while the set is in operation, the
plates being made narrower with a pair of
shears. The screws clamping the condensers
should be set up until the movable plate is
gripped firmly, but may still be slid in and
out. Before these movable plates can be
made, however, it is necessary to build the
controller. .

THE MAGNETS

If eight stations are chosen for the push-
button set, sixteen magnets will be needed.
One-half pound of No. 26 double-covered
wire will be more than sufficient. FFor the
magnet cores, 16 iron stove-bolts with flat
heads are employed, these being 74 of aninch
in diameter and about 214 inches in length,
The thread should run nearly to the head
and two nuts are needed with every bolt.
A hand-drill capable of holding a #4-inch
drill in its chuck will expedite the winding.
It may be clamped in a vise, the wire
measured off and guided back and {forth
with one hand while the drill handle is turned
with the other. TForty feet of the magnet
wire suffice. One wrap of friction tape is
placed on the bolt first and two or three
wraps on the finished winding. The coil is
placed next to the head of the bolt and
should be about one inch in length. It is not
necessary to ‘“layer-wind” the magnet. In
actual use, the coils become warm if the
current is permitted to flow for several
minutes, but since these magnets are but for
use limited to two or three seconds at the
most, this factor is of little consequence.
Fig. 4 illustrates the magnets and their
mounting.

The framework for the magnets is made
of four wooden blocks. The inside meas-
urement should be about 3 by 10 inches and
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the height about 2 inches. The magnets are
mounted in a row, eight to each side-piece of
the irame, on the horizontal center line and
about one inch apart. They should be op-
posite, since one is to pull an armature to
the “on” position and the other to pull 1t
back to the “off” setting. The space “‘d”
should be about 3/16 inch, this being adjusted
after the connections are made and ready
to test. The armatures are cut from a sheet
of galvanized iron about No. 26 in gauge,
each being 34 of an inch in width and 2!4
inches long. Pencil marks !4 of an inch in
from each end indicate points where the
armatures are bent. The axis for the
armatures is a length of heavy galvanized
iron wire (No. 12 will do) held in holes in
the end-pieces of the frame. A piece of this
wire can be employed to bend the end of the
armature, as shown in Fig. 4. The first
bend for this end may be made by clamping
the armature in the vise with the wire and
the finishing bend may be done with a pair
of pliers. The upper end is bent to an
angle, as illustrated.

The springs are cut from very thin sheet
phosphor bronze. The sheet used in the set
described was 10 thousandths of an inch in
thickness. Springs A and B are one-half an
inch wide and the end of spring B is bent
nearly at right angles, so that a movement
of the armature to the left will raise it and
permit it to rest on top of the armature.
Springs C and D are %4 of an inch wide,
and are in line with cach other, as seen
from the side. Moving the armature to the
leit thus closes four contacts at once. To
improve the contact, the ends of the contact
springs may be silver-plated electrically, or
all contact points may be tinned with the
soldering iron. The latter method will re-
quire a little sandpapering now and then to
improve the conductivity. The magnets are
individually adjusted so that the motion is
as short as possible. The springs are held by
short wood screws, and are bent by lifting
or depressing with the fingers. The magnet
positions are easily changed by loosening the
nuts and re-adjusting them. The armatures
must not grip the axles too tightly, and a
few drops of oil on the sloping top of the
armature and at the axle will improve the
operation. The armatures are spaced by
stringing two or three 8/32 nuts on the wire
between them. To atfach the controller

‘L“J %;Lz

frame to the baseboard, two screws may be
introduced from beneath the base. Should
the “off” magnets operate sluggishly, two
dry cells in series may be put in at point
“X,” Fig 5.

MAGNET CONNECTIONS

The “off” magnets operate in unison,
through a series-parallel arrangement. Thus
a single “off” button serves to turn off the
set and detune a given station. The push-
button may be of the “flush” type, mounted
in a row of holes of suitable diameter drilled
in a hard-wood block. The ‘buttons are
made in a simple manner from a length
of Y-inch bakelite rod. Nine holes are
drilled in a neatly planed and sandpapered
oak block about 2 by 7 inches and 1 inch
thick. The holes for the buttons are located
34 of an inch apart. Fibre washers having
14-inch holes encircle the buttons, being
glued in position. The ends of the buttons
are. filed down slightly and sandpapered to
move fireely in the washers.

The bottom of the block is hollowed out
with a chisel, 174 by 6% inches. Nine short
contact springs are fastened in with small
wood screws, with their ends projecting over
the holes directly under the buttons.
common contact plate is screwed in posi-
tion also, in such a manner that a push on
any button brings its spring into contact with
the common plate.

Next a suitable location for the receiving
set, batteries and aerial and ground leads
is chosen. Then the proper point for the
control buttons and the loud speaker is
selected. The push-button block is most con-
venient for use when it rests on the living-
room or library table. A picce of felt may
cover the bottom. Twelve connecting wires
are needed, for which from two to four
pounds of bell wire will be necessary, de-
pending upon the distance to be covered.
These wires are cut to the measured length
and bunched into a “cahle” Strong black
thread or twine serves to tie the wires to-
gether and they may be taped where they
are visible in the room. The wires can be
run through a hole in the floor and thence
to the destination via the cellar ceiling, or it
may be more convenient to run them along
the baseboard of the room.

R Fig. 5 gives the connections for the cable
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The details of the switch for tuning in stations
by pressing a button.

and controller systems. A battery and volt-
meter or battery and lamp are used to “test
out” the various wires, and to do this, it is
convenient to bring the push-button end of
the cable into the receiving room and leave
it there while adjusting the controller. The
loud speaker wires are put on first and then
the negative “A” battery wire to the com-
mon plate or common Pposts of the push-
button block. Next the “off” button No. 9
is counnected and the “off” action of the
armatures tested. One push of the “off”
button should pull all of the armatures back
into the “off” position. In practice, only
one at a time will be set to “on,” however.
The individual “on” contacts are connected
next, it being advisable to arrange the con-
troller contacts and push-buttons in the order
of station wave-lengths. This is followed
in the figure.

Before attempting to tune the station, it
is extremely important to malke certain that
there are no short circuits anywhere—as be-
tween the magnet windings and their cores
—and that all contact springs open and close
as they should when the proper buttons are
manipulated. The connections of Fig. 3 do
not include the magnet and push-button con-
nections, but are those for the tuning and
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FIG.3

The circuit diagram of the *“push-button” radio receiver. In the lower left-hand corner of the diagram may be seon the wiring for the mag-

netic switches.
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How the switches and the push-buttons are connected. The connecting wires may be made
into a cable.

amplifying circuits exclusively. The con-
denser contacts of the controller are shown
side by side, whereas they really would ap-
pear one behind the other in a side view.

TUNING UP

The late afternoon and evening is the best
time for adjustment of the individual con-
densers, since the stations will be in opera-
tion. - Starting with the station of shortest
wave-length, the corresponding button is
pushed to bring the armature into position
and close the contacts. This lights the tubes
and makes contact to the proper condenser
springs. The condenser strip for this sta-
tion, in this case WAAM of Newark, may
have to be very small—a strip about half
inch wide being used at the start. It is
then “pared down” with the shears until it
may be pushed nearly all the way in be-

Selective Signaling for New York Pol

partment of New York City will apply

an old radio principle in a new manner
to increase the efficiency of informing its
different units of a crime. This principle,
that has been used on railroads for some
time, is selective signaling, but instead of
using wires, as was formerly done, radio is
now employed. Police Headquarters will
be able to call any particular station, any
group of stations or all the stations in the
network by setting the selector switches
and broadcasting the orders through the
radio station WNYC, which is operated and
owned by New York City.

For transmission the apparatus includes a
selector key, which is an electro-mechanical
device for sending the code call of the par-
ticular station which it is desired to signal,
and an audio frequency oscillator which is
connected to the transmitter at WNYC.
The system was designed for efficient oper-
ation at the transmitting frequency of
WNYC, which is 570 kilocycles, or 526
meters.

The operation of calling each station re-
sembles that by which a train dispatcher
calls the various tower-men along his tele-
phone line. Levers in a small box on the
sending operator’s table are set to the num-
ber of the station wanted, and a correspond-
ing number of pulses of 3,000-cycle alternat-
ing current are sent into the radio transmit-
ter. This modulates the radio carrier wave
like other frequencies in the audible range,
and any listener to WNYC’s program will
hear, at intervals, a series of high-pitched
tones; this means that a police alarm is
going out.

The radio receiver is of a comparatively
simple type. An unusual feature is that

IN the very near future the Police De-

tween the two fixed plates of the tuning
condenser for correct tuning. Meanwhile,
the regeneration condenser is set for good
sensitivity without“actual oscillation. When
the circuits are very close to oscillation, the
capacity of the hand may interfere, and it
is for this reason that a stick is helpful in
making the- final touches on tuning and
regeneration.

When the first station is tuned so that it
may be switched on and off at will, the
next one is adjusted for similarly. As the
wave-length increases, it will be necessary
to use larger sheets of metal for the mov-
able plate of the condenser. In each case.
the minimum possible width is employed,
so as to allow plenty of room for those of
still longer wave-length. Trouble will prob-
ably be experienced first with some of the
contacts, but this can be corrected by bend-

By E. TOUSLEY

there is no tuning adjustment accessible, as
the sets are designed for use at one fre-
quency and all necessary adjustments are
made within the set at the time of installa-
tion and then locked.

When in its normal adjustment the regu-
lar program from WNYC may be received
at any time, but when a signal is to be sent
the other broadcasting must cease. The
proper code impulses are then transmitted
and the called station, or stations, are sum-
moned by a red light or bell. When the
call is answered, the operator disconnects
the bell and light by pressing a button.

The receiving circuit uses no batteries,
being arranged for operating from the 110-
volt lighting supply. Sets are designed for
both alternating and direct current, as there
are both kinds of current supply in the city.
Apparatus used at the receiving points in-
cludes a receiver, four vacuum tubes, sensi-
tive relays, a modified form of the selector
switch and a signaling device, either bell or
light. One important feature of this set is
the use of a relay whose- magnetic circuit
is made of permalloy, the new alloy, first
used commercially in the New York-Azores
cable.

The receiving apparatus is contained in
a portable case about the size-of an ordi-
nary suit-case. The exterior shows only a
jack for the plug of the head-set cord, a
red signal lamp and its associated switch
and a green lamp with switch. The green
lamp is lighted constantly when the power
is on, to indicate that the set is in order to
receive signals.

Operation of the set is complicated. The
special relay with the permalloy magnetic
circuit is the first to operate. When the
transmitter current is modulated by the
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ing the springs so that no short circuits
occur. The circuit used is such that no
harm will result should a “short” occur be-
tween the plates of the regeneration con-
denser. The 45-volt “B” battery will be
connected across the primary of the first
audio transformer and a loud click will be
heard in the speaker should this happen.

OTHER APPLICATIONS

Listeners in centers like Chicago, Phila-
delphia, Boston, San [Francisco, etc., where
three to ten broadcasters are on the air, may
easily adapt the suggestions of this article
to thseir own needs. Ior each station to be
received, two magnets are required and a
set of contacting springs. As for the push-
buttons, there’s one per station and one ad-
ditional button whereby the set is turned
off. In a city where there are only three
or four main stations, as in Philadelphia,
for instance, the listener may provide one
or two extra contacts and magnets for the
best DX stations. On favorable nights,
these stations can be received. The fact
that two local stations often divide up the
time on the same wave-length simplifies mat-
ters a good deal. In Philadelphia there are
WOO and WIP on the same wave-length
and WLIT and WFII also. In New York
we have WOR and WJY, WAHG and
WGBS, and WBBR and WFBH in dual
operation.

In closing, let’s sum up once more the
principal advantages of push-button radio:

i Every station accurately tuned, ready
to be heard.

2. Quick and simple action in transfer-
ring from one to the other.

3. Elimination of unsightly wires and
apparatus from living-room.

Absence of radiation, caused ordinarily
by carelessness or inexperience in tuning.

ice Department

3,000-cycle tone in accordance with the im-
pulse of the selector key, the plate current
of the rectifier tube is increased to an
amount sufficient to operate this relay. The
alternate operation and release of this relay
automatically closes intermittently a circuit
which causes the successive operation of
the other relays and steps the contacts of
the selector around until they are in the
proper position to complete the local alarm
circuit. The selector used is capable of
responding to any of 253 code calls. Each
selector is adjusted to respond to three dif-
ferent signals—one, the individual call of
the station; another for the group of sta-
tions to which it belongs; and a third, the
general call for all stations.

This system of visual or audible signals
does away with the necessity of having an
operator wearing a head-set constantly when
he is on watch. It requires no change after
the initial adjustment. Such a system as is
planned for New York will be of inestima-
ble value to metropolitan areas. In a few
seconds after an alarm is given, a cordon
of police stations surrounding the city may
be instructed, or one or more stations may
be warned in the event that a bridge or
railroad station is to be watched. Thus, in
a very short time after the committing of
a crime all the foroes of a city may be
warned and all avenues of escape closed.

A SERIOUS CASE

Fred: “That radio of yours sounds as if
it had bronchitis.”

Radio Fan: “I'm afraid it has, it's always
blowing out its tubes and wheezing through
its loud speaker.”

Contributed by John R. Evans.
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A Ten-Cent Store Loud Speaker

Many engineers are agreed that the cone type loud speaker gives the most perfect reproduc-

VER since the appearance on the

market last season of the cone type

loud speaker with paper diaphragm,

it has taken the premier place among

such apparatus and has proved to be the

best reproducer of speech and music to put
in an appearance on the radio market.

But the price of the commercial types is

pretty high, high enough, in fact, to make

them almost out of the reach of the ordi-

nary fan. For some time the writer con-

V5 for folding over
brass circle

AT e

The layout of the pa-

per cone which forms

the vibrating member
of speaker.

Cut.ous
templated the problem of getting together
sufficient cash to buy one of these units,
and finally, having discovered that such was
almost impossible, decided to build one as
the only possible way in which he might get
the desired purity of tone from his radio
set. (He has, of course, a resistance-
coupled audio amplifier on a super-het.)

Having purchased a great deal of his
radio supplies at the five-and-dime, he was
wandering over near the radio counter one
day, dreaming of the cone loud speaker,
when he was hit by the great idea. Here
it is: On that counter is a lamp shade; here
is a candlestick; there’s a lot of drawing
paper at home and an old receiver—ergo,
the great corporation won’t get thirty
“bucks” out of me and I'll still have a
cone loud speaker.

Here is how the trick is turned.

The lamp shade gave the idea, the re-
mainder was simple. The details follow.
First secure a piece of heavy brass sheet-
ing and cut a strip one inch wide and about
37 inches long—this dimension is for a cone
about 12 inches in diameter, which is a
good size. For perfect reproduction, any
smaller size will not give the best results.
As a matter of fact, if absolutely periect
reproduction is desired, the cone would have
to be at least eight feet in diameter. This

T T T M O T

By JAY HOLLANDER

tion attained so far in any device.

is out of the question, however, and for the
smaller sizes we must depend upon the for-
mation of harmonics for the reproduction
of the very low notes.

Back again to the construction. After
the strip of brass has been cut, it is rolled
into as nearly a perfect circle as possible.
The ends are connected by soldering a small
piece under them.

The supports are then made for the phone
unit. These consist of three or four heavy
wires, soldered to the under side of the ring
and run in toward the center where -they
are again soldered to a second brass ring
much like the first, except that its diameter
is such as to fit snugly around the case of
the unit to be used.

This second ring need not have its ends
soldered together, but it may have a jumper
fixed around the rear and equipped with a
set screw for adjusting the tension of the
diaphragm. The writer tried this idea on
his first speaker, but found it unnecessary
for good operation.

The cone is then made. If the diameter
of one foot is being adhered to, the cone
must be 814 inches in radius. This gives
the completed cone a pitch of about four
inches, deep enough for practice. After
the circle is cut, another circle is marked
with a radius one inch less;
off the point at which the paper is to be
folded over the brass ring. Now, on this
dotted line measure a distance across a
chord of 7% inches. This marks the points
at which the paper is to be cut to form the
cone. Lines are drawn through these points
to the center and then the paper is cut along
them.

For fastening the paper to the brass ring,
small V's are cut in the edge about every
thirty degrees around the circumference
from the edge of the paper to the dotted
line, which is one inch closer to the center.
A large number of very small V’s will give
better results than a small number of big
ones, so do not be afraid of cutting the V’s.

The writer used an extra good grade of
photo-mounter paste to stick the paper to
the brass ring, and it served its purpose
excellently.  Shellac, however, is better.
Some trouble may be experienced with this
operation, but a few trials will give a good
idea of the best paste to employ.

Following the completion of the speaker
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The completed loud
speaker mounted on
a candle stick. The
total cost of the
parts used in the
construction of this
speaker is well un-
der $5.00.

T
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this marks.

thus far, the next point is the installation
cof the connecting rod between the cone and
the unit which is to be employed. A piece
of bus bar will serve admirably, if there
is not an available piece of brass rod around
the work-bench. The matter of attaching
it to the diaphragm of the phone is very
simple. Be careful that a good, tight con-
nection is made but that, at the srame time,
the area covered by the connection is as
small as possible. That is to say, see to it
that the solder used covers as little of the
diaphragm space as possible.

The attachment to the cone is not quite
so simple a matter. The writer used two
small brass cones two inches in diameter,
one on the outside of the apex of the paper

Above is a clear schematic constructional dia-
gram of the loud speaker.

cone and the other on the inside. Then the
connecting rod was attachtd to these cones
with a suitable threaded end by means of
nuts.

Those who do not care to spend the neces-
sary time to make the other pair of cones
and the threaded rod may use the bus bar
and a bit of well-spread sealing wax. The
end of the bus bar may be bent to lie flat
on the outside of the cone. Then the at-
tachment is made firm by dipping about two
inches of the surface of the cone into
melted sealing wax. A little practice will
enable the builder to swing the cone into
the wax so that a most workmanlike job
results. The final touch is added by plac-
ing a few drops of the wax on the inside
of the apex of the cone where the wire
comes through.

Now for the unit. The second brass ring
was made to fit snugly around the outside
of the receiver case. The receiver slips

(Continued on page 212)
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- How to Make Basket-Weave Coils

D you have difficulty in winding coils?

HE basket-weave method of winding

coils is becoming increasingly popular

with the amateur who makes his own

coils, especially for short-wave work
where a coil should be practically self-sup-
porting so as to include a minimum of
dielectric in its field.

4 blank

Illustrating the base and arrangement
of the spokes.

-
Fig. 1.

CONSTRUCTION

The writer, requiring a coil of this de-
scription for a Tropadyne adaptor that was
described in I7ireless Weekly for November
26, 1924, made up a special former for the
job, which has since proved exceedingly
useful whenever a coil has been wanted.

It should be mentioned here that the for-
mer described needs a 2 and a 4B.A. tap and
die and the appropriate drills for its con-
struction, but for the benefit of those who
do not possess these tools an alternative
method will be given at the end of this
article.

The base is made of l4-inch brass, a
blank 4 inches in diameter being obtained
from one of the large metal merchants,
though it could probably have been only 34
of an inch or ¥4 of an inch thick without
detriment to the finished former—which is
shown in Fig. 1. The centre of the blank
was found and a 3-inch circle scribed on one
surface. This circle was divided into nine
cqual parts and a center punch mark made at

Fig. 2. The appearance of a single-weave coil
wound on the former described.

each division line. The division of the cir-
cumference into any number of equal parts
is easily done by multiplying the diameter
by 22/7 and dividing the resulting figure by
the number of divisions required. This
figure will not be quite accurate, but any
skight inaccuracy can easily be corrected by
“trial and error.”

BRASS RODS

A hole was drilled at each of the punch
marks, a 2B.A. tapping drill being used.
After this the holes were tapped out 2B.A.,
and the complete base was filed smooth and
polished with sand-paper. The top edge had
a groove cut in it on a friend’s lathe just to
finish it off and a coat of lacquer applied.

Next a length of 3/16 brass rod was
obtained and 9 four-inch lengths cut from it.
One end of each of these lengths was rounded
off with a file and a little over one-quarter
of an inch of the other end was screwed with
a 2B.A. die. It was now merely necessary to
screw the rods into place in order to be able
to make basket-weave coils. The single-
weave coil is the most usual and is shown in
Tig. 2. But double- and triple-weave coils
can be made if desired, and form interesting
variations from an experimental point of

Fig. 3. The coil is self-supporting and secured
with string.

view, as well as allowing more turns of wire
to be accommodated on a winding of given
length.

It was also intended to wind special chokes
for fifteen-meter reception; these, of course,
need to be much smaller than those generally
used, and so another circle, one inch in diam-
eter, was scribed inside the first one. This was
divided into seven parts and 4B.A. tapping
holes were drilled, the pegs were made, of
course, from 4B.A. rod. These pegs were
made only two inches long but the same
amount was screwed at one end of each.
The chokes made on this former consisted
of thirty turns of No. 24 SW.G. D.C.C.
copper wire.

The method of making these basket-weave
coils self-supporting is shown in Fig. 3.
First lift the coil so as to leave a space of
%4 inch to 1 inch between the bottom of the
coil and the base of the former. This can be
done with a strip of metal beveled off at one
end and inserted between the base and the
bottom turn, or by means of a special lifting
plate shown in Fig. 5. Next a piece of thin
string or twine is slipped down the space,
as shown at A, on one side of the crossing
of the wires between the pegs and the other
end slipped down the space B on the other
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We suggest the method below as a remedy.

side. The ends of the twine are now tightly
tied to pull the winding together, and then
knotted. After the crossings have thus been
tied, it will be found that the coil can be
slipped off the former as a unit and will be
quite self-supporting.

MOUNTING

There are various methods of mounting
these coils, but what is probably the simplest

Fig. 5. The “lifter,”” for raising the coil off

the base before fastening,

is shown in Fig. 4. A is a piece of wood or
ebonite cut down to slip into one of the
spaces of the coil, as at B. About l4-inch
is allowed at either end, by which the piece
of wood or ebonite can be fixed to either the
panel, some instrument, or the baseboard of
the receiver.

Coils made on this former will be found
to be very efficient and give a good tuning
range on account of their low self-capacity,
while for low-loss tuners they are undoubt-
edly one of the best types to use on short-
wave worlk.

If the constructor does not happen to have
the necessary tools for drilling and tapping
the base and threading the ends of the brass
pegs, another means of making the former
is as follows: Drill the nine holes required
in an inch-thick hardwood base with a drill
which is a trifle smaller than the brass rod
used for the pegs, and having cut these,
drive them into the holes with a hammer
until they are quite firm. As long as fairly
light gauge wire is used in winding the coils,
and undue tension is not put on the wire
while winding, this will prove quite a satis-
factorv alternative. If too great a tension
is applied to the wire the tops of the pegs
will be pulled out of the vertical, and not
only will the coils be conical, but after sev-
eral turns have been wound the pegs will
tend to become loose in their holes.

SCREW,

Fig. 4. A suggested method by which the coil

may be mounted.
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an {nterview With J. AH. Doellinger

ITH approximately a dozen broad-
casting stations appreciably increas-
ing their consumption of power
this summer—super-power stations,
so-called—fear is entertained that this lib-
eral use of electric energy may cause addi-
tional interference in radio reception.

“Is this anticipation well founded 7 1 in-
quired of Dr. J. H. Doellinger, Chief of the
Radio Laboratory of the Bureau of Stand-
ards and President of the Institute of Radio
Engineers.

‘¥ hile there are real problems, which
merit very careful attention, involved in the
establishment of high-power broadcasting
stations, there need be no fear that such
stations will interfere seriously with the
smaller stations nor displace them, provided
(and Dr. Doellinger strongly emphasized this
word provided) some very simple principles
are followed,” replied Dr. Doellinger, who
has made a thorough study of this subject.
Then 1 requested that he stipulate the sim-
ple requirements under which super-power
broadcasting stations would necessarily have
to operate in order to obviate the creation
of interference.

“In the first place,” outlined the President
of the Institute of Radio Engineers, “proper
frequency separation must be observed. If
a new class of specially high-power stations
is established, it must be assigned such fre-
quencies as will minimize interference. One
proposal to this end contemplates assigning
them frequencies at or beyond one end of
the present broadcasting frequency band. In
the second place, such stations should be
separated from others, not only in fre-
quency, but also geographically.

“It is merely necessary that the field
intensity with which the waves from such
a station reach any large body of listeners
shall not be materially in excess of the in-
tensity from the more ordinary broadcast-
ing stations. This will be readily attained
if the broadcasting stations of specially high
power are kept out of the cities. Many one-
half kilowatt stations are now located in
the midst of large cities. Supposing such
a station to be three miles from the average
listener in the city, the average interference
in that city will be the same as that caused
by a 10-kilowatt station located about 20
miles out.”

At this point the Chief of the Radio
Laboratory of the Bureau of Standards in-
dicated to the writer that the powerful
broadcasting stations recently built have ob-
served this basic principle, namely, the oper-
ation of their transmitting establishments
at points removed from congested areas.
For instance, the first super-power station
to be built, that erected by the Crosley Radio
Corporation, is located in the country. It
is a number of miles removed from the city
limits of Cincinnati and is remotely con-
trolled by a land wire from a studio at the
latter point. WLW is a 5,000-watt station,
whereas the ordinary broadcasting station
consumes 500 watts or less.

Dr. Doellinger pointed out that among the
marvels of radio is the really very minute
power used, in comparison with the service
which it renders. The 500 watts used by
the ordinary broadcasting stations is the
same amount of power as is used by an ordi-
nary electric flat-iron or toaster. It is al-
most impossible for most persons to believe
this, but it is true. The marvel is not dimin-

REPORTED BY S. R. WINTERS

ished by the further fact that, of this rela-

tively small power, only one-billionth part .
. is received in the receiving set of the aver-

age listener.

“The questions involved in higher power
are of immediate interest,” emphasized Dr.
Doellinger, in continuing his outline of this
fundamental problem. “We face on the one
hand the fact that the nearby local stations
are the most satisfactory from the stand-
point of technical quality of reception and
low cost of receiving apparatus, and on the
other hand the fact that the higher the
power used at a station, the greater is the
territory that can be served by a single
station and the more economically practi-
cable it becomes to interconnect stations for
the simultaneous broadcasting of nationally
important material. A number of consider-
ations should guide thought upon the prob-
lem thus presented. Since the most satis-
factory quality of reception is obtained
when ~the incoming signal is relatively
strong, the person interested primarily in
radio broadcasting as an actual service, the
delivery to him of agreeable entertainment
and important news and instruction, is served
best at the present time by the local sta-
tions. There still are, on the other hand,
a large number of people who derive their
chief satisfaction from radio through the
thrill of listening to broadcasting from great
distances. The satisfying of this interest
must and will continue, through the opera-
tion of many stations of about the power
and location of present stations.

“It must be recognized, however, that all

Here is an official interview with the Radio Section Director of the U. 8. Bureau of Standards
on the question of super-power broadcasting.

long-distance reception is necessarily sub-
ject to the interruptions and disturbances
from atmospheric discharges and electrical
interference. There is always a certain
amount of random electrical disturbance in
the atmosphere, and to insure radio recep-
tion of high quality not vitiated in part by
these disturbances it is necessary that the
received signal have an intensity above a
certain minimum value. It is, therefore,
not the power of the transmitting station
nor the sensitivity of the receiving set which
gives the limit to genuine quality reception,
but rather the general level of intensity of
atmospheric disturbances.

“All of the vast engineering and amateur
effort to make more sensitive sets can
lhenceforth be considered as being spent for
the benefit of the radio listener who desires
to hear distant stations rather than for the
listener who desires to secure reception of
high quality. The needs of the latter class
are, on the other hand, vitally dependent on
the general planning of the system of broad-
casting stations. The reason why the local
stations give technically superior quality and
satisfactory reception is simply because they
deliver a radio wave to the receiving antenna
of an intensity greater than that of the at-
mospheric disturbance. In order to deliver
a signal of the same intensity to a larger
number of people or a larger territory it is
necessary to use higher power in the trans-
mitting station. This train of thought ex-
plains the evolution in the furnishing of
broadcast service which has brought us to
the present use of increased power.”

E. Z. Stowell of the Radio Laboratory of the Bureau of Standards, measuring thé field intensity
or strength of broadcast stations.
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RHistory of Radio lnhventions

By A. H. MORSE, A.M.l.E.E., Member [.R.E.*

" PART IV

EAM signalling will undoubtedly find

extended use, and being presumably

free from vital patent restrictions, is
sure of rapid development, particularly for
short distances. It will be especially useful
for conversation between ships in sight of
each other, at sea, for aids-to-navigation
purposes; and possibly in land warfare.

It has already been proposed to use as a
conductor or aerial a beam of waves of the
frequency of ultra-violet light, and such a
beam may come to be utilized to guide a
zarrier wave. (Br. Pat. 124,833 to J. Het-
tinger.) .

“So, Engineers, observe a Wave

Hath smaller Waves that on him ride,

And these have smaller Waves to ride ’em,
And so proeeed ad infinitum.”

So one may paraphrase Dean Swift and
epitomize the technique of radio-telephony.

The triode, as we know it, will undoubtedly
undergo considerable evolution. DeForest
and others have proposed various forms of
hot cathodes. and it may be that an arc will
come to be used as a cathode in the larger-
powered triodes of the future; in fact, this
is suggested in the specification of DeFor-
cst's British Patent 5,258/06. On the other
hand, it has been suggested that the hot
cathode may some day be dispensed with.

There is very much work for the research
engineer of the future in discovering the
hidden causes of the many known phenom-
cna, and for him, as for most of his pre-
decessors, success is likely to be its own
reward.

We have yet to learn why radio waves
persistently ignore certain spots in their
great-circle path to others more distant,
where they arrive with no abnormal attenua-
tion. Cases are too numerous and too well
known to be worth citing. It-seems hardly
reasonable to suppose that a ‘“Heaviside
Layer” or any other celestial reflector is suf-

could be accounted for by a variation of
wave-length due to the equivalent of winds
in the ether, just as the pitch of the whistle
of a passing locomotive will vary with the
growth and decay of the speed (and fre-
quency) of the sound waves, as their source

Fadin

_ is, with static, one of the difficulties
in radio reception which is still to be over-
come by our engineers.

approaches and recedes; but there is no proof
that fading is so caused. According to Flem-
ing, “No experiments yet (1921) devised
have enabled us to determine any motion of
this hypothetical ether relatively to the earth
or any other moving matter,” and he quotes
Professor Eddington as declaring that “the
ether must now be regarded as an idle hypo-
thesis unsupported by experiment and giv-
ing explanations of nothing.”

If one may not postulate ethereal winds,
a reflecting layer, or even an ether, there
is only the “passing shadow” theory to ac-

ficiently stable, as regards position and plane,
to work consistently for the benefit or other-
wise of certain spots.

FADING

We do not know the cause of fading. It

*Late Supt. Dom. DeForest Wireless Tcle-
graph Co. and United Wireless Telegraph
Co.; Engincer, Marconi’'s Wireless Tele-
araph Co.; Wircless Adviser, Indo-European
Telegraph Co.: Managing Director, Mar-
coni Wireless Telegraph Company of Canada.
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One of the most im-
portant future ad-
vances in radio is
bound to be the fur-
ther development of
television. ere is
shown C. Francis Jen-
kins with his televis-
fon apparatus.
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count for fading unaccompanied by, freak
reception, but when fading alternates with
freaking, the cause would seem to be tran-
sient interference and co-operation of direct
and diffracted waves, which inevitably be-
speaks a layer.

Given adequate power, there is every rea-
son now to believe that dependable, if not
continuous, communication by radio-teleg-
raphy may be effected between any two
points on the earth's surface; and that be-
tween relatively antipodean stations, com-
munication should be particularly depend-
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able. In fact, in the near future, there will
probably be an “antipodean” station in every
country—almost certainly in every continent.
The receiving component of each will be
equipped witk a number of vertically plane-
polarized and “sense” selective aerials, ar-
ranged radially about the operating house;
so that regardless of the direction of ap-
proach, or the phase of the incoming waves,
their energy may be summated in the re-
ceived signal. In short, it is not unlikely
that the most dependable, really long dis-
tance communication of the future will be
effected between stations that are approxi-
mately “poles apart.”

ANTIPODEAN BROADCASTS

Obviously, transmitting stations of such
relative location would be of the “broad-
casting” kind, as any attempt to use direc-
tional transmission would tend to the sac-
rifice of the special value of broadcasting
for such communication. Moreover, for
highest efficiency, a directional transmitter
would require to be continuously oriented.

There is not yet any ground for suppos-
ing that “beam” transmission will ever be
practicable or useful for antipodean or even
long-distance communications, but there is
good reason to suppose that the high-
powered long-wave transmitter of the future
will be supplemented by a short-wave com-
paratively low-powered transmitter for aux-
thary night communication, particularly
where the route of communication has a
diurnal all-dark period. It is perhaps not
sufficiently well remembered that no two
spots on the earth’s surface are more than
12,500 statute miles apart ; or that two broad-
cast stations of this range, and suitably dis-
posed, could sweep the earth.

It may transpire that on account of the
uniformity of conditions of light, long-dis-
tance wireless services will tend to be re-
stricted to longitudinal routes.

The wave-lengths allocated to broadcast-
ing and amateurs have proved so efficient
for night communication that an attempt
may be made to reclaim them for commer-
cial telegraph purposes during the night
hours—say from midnight to 6 A. M.; espe-
cially is this likely since the very long waves
now in use for telegraphy tend to impose a
limitation upon the speed of transmission.
According to recent reports, the allocation
of a band of short waves to commercial
radio-telegraphy seems now to have been
definitely decided upon.

It is unlikely that there will be any wide
application of radio-telephony to public ser-
vice beyond broadcasting. The average
broadcasting station occupies as much of the
ether as would accommodate ten radio-
telegraph stations—possibly more; and the
ether is already becoming congested. The
suppression of the carrier wave and one of
the side-bands would effect an economy of
the ether of about 50 percent (and also of
transmitting energy), but stations operating
under such economical conditions would be
unintelligible on the broadcast receivers now
generally in use.

In the near future, broadcasting of local
urban interest only will probably be effected
over existing wire (lighting or telephone)
systems, and so kept out of the ether. Sta-
tions broadcasting entertainment, etc.,, of
wider interest, will probably extend their
present practice of “tying-in” or broadcast-
ing the same program simultaneously from
several stations, with a resultant improve-
ment in the quality of program.

Already it is possible to set up an audio-
frequency electrostatic field, so that a per-
son may listen to a broadcast program by
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means of a pair of head-telephones having
no fixed attachment, and may even hear the
program in any part of a room. (Br. Pat.
Application 16,442, 25th June, 1923, Hale and
Lyle.) This device may come into exten-
sive use in private houses, hotels, restaurants,
ships and trains, where loud speakers are
not desired. The electrostatic field is set
up by a conducting grid which may be in
the form of a mat under a carpet, the metal
lathing of a ceiling, or the spring of a bed
or chair, connected to one terminal of an
andio-frequency amplifier, the other ter-
minal of which is connected to earth or a
suitably disposed counterpoise or second grid.

When the loud speaker is more nearly
perfected, there is no doubt that it will be
used in hotels and ocean liners to make or-
chestral music available in a number of pub-
lic rooms. [For instance, on a liner the or-
chestra that plays for the first class pas-
sengers will be made audible to those of
the second and third class.

TFor the last twenty years or so, the ulti-
mate authority on radio matters has been
vested in a league of nations—if one may
borrow a term—with headquarters at Berne
in Switzerland. For the use of this body
a common language had to be adopted and,
according to precedent, [French was chosen.
Obviously, therefore, radio has long been
a factor in social evolution in the broadcast
sense, and to-day the practice of broadcast-
ing opens up further new and wonderful
opportunities in this direction. To realize
what a great opportunity radio now affords
to people of good sense and goodwill, one
hias only to consider that one station in
Furope may provide instruction and enter-
tainment for people of twenty different races,
tongues and religious prejudices. What an
opportunity also for the advocates of Vola-
puk, Ilo, Iisperanto, or other lingua franca!l

AUTOMATIC RECEIVERS

At the moment the radio and shipping
worlds most urgently await an automatic
distress call receiver. It must be one that
is acceptable to all nations, and that will not
necessitate expensive or intricate gear at the
transmilting station. If it shonld appear
advisable, there is no doubt that the inter-
national distress call signal would be modi-
fied or materially changed to suit any prac-
ticable device. The question presimably
now awaits the universal adoption of con-
tinons-wave transmitters aboard ship, or
the next International Conference.

In the author's opinion, the nltimate dis-
tress call will be made up of signals of two
or three different notes or wave train fre-
quencies, used either simultaneously or suc-
cessively. In such case, the automatic re-
ceiver will consist of two or three tone-
selective switch-closing elements, inoperable
by anything but the distress-call and self-
resctting.

Comparing the old and the new:

As an alternative or additional mecasure,
a special wave may be allotted exclusively
to distress-calls, particularly in busy areas,
and a definite number of suitably located lis-
tening stations established to stand by per-
manently on that wave. LEach of such “dis-
tress” listening stations will be equipped
with direction-finding gear, so that the
distress-call may be confined to the ship's
call letters or any other signal on the pre-
scribed wave.

1f such a scheme were adopted, shipboard
transmitters would have to be designed to
provide instantaneous change-over to the
“distress” wave, and for maximum efficiency
thercon. Ships unfurnished with operators
would be permanently tuned to the “distress”
wave, and would be provided with code-
wheels or other suitable automatic transmit-
ters and explicit directions for their use.

Upon receipt of a distress-call, the dis-
tressed ship’s position having been located by
means of cross-bearings, the controlling
coast stations would be notified immediately
to suspend all traffic on the commercial waves
until definite arrangements had been made
for the assistance of the distressed ship;
meantime, certain extra ship or coast sta-
tions would stand by on the “distress” wave.

It may be found desirable to have ships’
distress radio transmitters tied into simul-
taneously operating submarine sound trans-
mitters, so that (if she were equipped with
apparatus to measure the difference in tran-
sit time of the two signals) an approaching
ship could calculate the distance of the sig-
nal source. That such a method has often
been proposed may be gathered from a ref-
erence to the specifications of the following
British Patents: 12,124/99 to C. F. Kelway
(Ether and Air); 10,082/09 to J. Schiess-
ler; 25,318/10 to E. IF. Cassel; 4,352/14 to
A. Stchensnovitch; 7,452/15 to F. L. Saw-
yer; and 146,125/19 to R. L. Williams.

One very gratifying thought for those who
have been associated with radio for the last
two decades or so is that it is now practi-
cally impossible to lie about it. Of course,
there will continue to be exaggerated claims
and wild statements when, in the opinion of
some of those concerned, occasion arises.
For instance, it is doubtful that the fetish
that radio will supplant conductor systems
of telegraphy and telephony will be allowed
to die. The astonishing thing is that, even
in the days of radio’s greatest limitations,
anyone ever thought it necessary to em-
bellish the facts.

SHORT WAVES

The potentialities of short-wave radio ap-
pear to be very great in a limited sphere.
In the autumn of 1918, the author proposed
to the British Air Board that the ignition
systems of aircraft should be used for pur-

At the left is a station of

ten years ago and at right a station of today.
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Sir William Crookes, whose pioneer work in
conduction through vacuums still remains of
. great importance.

poses of telegraphic identification. To this
end, every aircraft was to have a three- or
four-letter identification signal—like a ship
—and be provided with a rotatable code-
wheel in series with the engine ignition sys-
tem. This code-wheel would have appro-
priate conducting and insulating segments,
and would be normally short-circuited. Upon
receipt of a prearranged signal from below
—preferably a visible signal—the airman
would rotate his code-wheel and thereby
signal his identity in two ways, by Hertzian,
and air, or sound, waves. This matter is
brought to mind now by a perusal of C. S.
Franklin's report on his experiments with
short waves, in which he states that the in-
terference he experienced emanated mainly
from the ignition systems of motor boats
and motor cars.

Marconi suggests that by the use of very
short waves it may be possible for a ship
to discover its distance from a signal source,
because of the great consistency of the
attenuation of these waves over sea. It is
not recorded that experiments have been
made with a view to discovering whether
or not this attenuation varies with sunlight
conditions, although it is known that there
is a very great difference between the day-
light and dark attenuation of short waves of
the order used in broadcasting.

It has also been suggested recently that
short-wave radio beams may be used be-
tween ship and ship as an aid to navigation
in fog, and it is possible that with the in-
strumentalities now available, something
along the lines proposed by A. N. Hovland
to this end, in 1901, may be put into effect
(Br. Pat. 19,170/01.) (See also the fol-
lowing British Patent specifications: 18,
569/03 Ladd; 19,878/06 DeForest; 27,938/0¢
DeForest; 18,632/12 Hienicke and Jasper.)

It has been shown that in radio particu-
larly there is often a great distinction be
tween an invention and the means to carry
it out; and it is probably true that a num-
ber of inventions of great potential meri
have gone into the discard, merely for tlk
lack of means (instrumentalities) to pu
them into effect. We have seen what the
triode has done for radio receivers, ampli
fiers, beam and other transmitters and direc
tion-finders. May it not be that it is capa
ble of doing as much for some of the pre
radio systems of telegraphy without wiresi
If some of these systems could be resusci
tated, they might now be used to supplan

(Continued on page 210)
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A Short-Wave Adapter for Broadcast

HORT waves are becoming more and

more popular. It is safe to predict

that within a few months many broad-

cast stations will be transmitting on
wave-lengths too low to be received on the
present broadcast receivers. The present
receivers have a tuning range of about 200
to 600 meters. There are nearly 600 broad-
cast stations in the United States, all oper-
ating within this range, which is now so
crowded that considerable interference re-
sults. In order to relieve the situation, it
is proposed to reduce the broadcast wave-
length band to 150 meters or lower, instead
of 200 meters, and thereby make room for
tiie many new stations which are bound to
spring up this fall. This means that the
present broadcast receivers will not be able
ta tune down to the 150-meter stations un-
less radical changes are made. It is the
puwrpose of this article to describe a very
simple unit, easily constructed by the aver-
age broadcast listener, that will enable him
to receive the short waves on his present
set without making any changes.

The unit is very inexpensive. Almost all
of the parts in the broadcast receiver are
made use of without changes. It may be
used with any type of broadcast receiver,
including the super-heterodyne, but this arti-
cle will describe its use mainly with a 5-
tube, tuned radio frequency set, because this
is the most popular broadcast receiver in
this country.

The short-wave adapter is of the same
general construction as the standard single-
tube short-wave regenerative receiver with
tickler feed-back. It may be designed to
cover any of the amateur wave-length bands.
Those who are interested in amateur teleg-
raphy and who now own a broadcast re-
ceiver would do well to build this adapter.
The following parts are required, practically
all of which are standard:

IR TS0 PR e O P B D RS

17" x 10”7 Panel.

1 614" x 9” Baseboard.

1 Short-wave tuning condenser,
.00025 mfds.

1 Short-wave tuner.

1 Standard vacuum tube socket.

1 Grid condenser and grid leak.

4 Binding Posts.

1 Burned-out UV-201A tube.

1 7” Cabinet.

: 10 Feet bus-bar wire.
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The illustrations show the simplicity of
the device. Fig. 1 shows the circuit dia-
gram, which is merely a regenerative cir-

Receivers

By CLYDE J. FITCH

Following along the line of shorter waves for broadcasting as announced in the June issue
of Rapio NEWS, an adapter for short waves is herewith presented.

cuit designed to receive the short-wave sta-
tions. The antenna A is that used for
broadcast reception, and is merely discon-
nected from the broadcast receiver and con-
nected to the adapter. L is the primary,
L, the secondary, and L, the tickler of the
short-wave tuner. There are many short-
wave tuners now on the market designed
for amateur reception, any of which may
be used. Diagrams are usually furnished
with the tuners and the connections are
marked, so there is little chance of mak-

Station

WRNY

NEW YORK
258.5 Meters - 1160 kilocycles
is owned and operated by the
publishers of this magazine

Far will talk fo you

W —
of each weelk.
TUNE IN ON
WRNY

ing an error in building and wiring the
adapter.

C is the short-wave tuning condenser. It
should, of course, be of good and stable
mechanical construction. A variable con-
denser with a maximum capacity of .00025
mfds. will be found suitable. The grounded
rotor type is preferable, as the rotor side
can be grounded or connected to the fila-
ment circuit, as shown, so as to eliminate
body capacity effects. A straight-line wave-
length condenser is preferable, although a
straight-line capacity one will suffice.

C. is a .00025 mfd. fixed grid condenser
and R is a 1 to 3 megohm grid leak. F, F,
and P are binding posts connected to a flexi-
ble three-conductor cord terminating in the
base of a burned-out vacuum tube, shown
in detail in Fig. 3. )

THE PLUG CONNECTOR

To connect the adapter to the broadcast
set a special plug is required. The plug is
shown in Fig. 3. It is made from the base

The arrangement of
the apparatus in the

adapter for
waves.

short
Note the

base of a vacuum
tube used as a con-
nector.
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of an old, burned-out, standard vacuum tube,
such as the UV-201A. The base is removed
from the tube by heating it, which softens
the cement. The solder should be removed
from the tube-prongs first.

A wooden plug is turned out to fit inside
the metal base, as shown. It is glued in
place, but before gluing the three-conductor
flexible cord must be connected to the socket
prongs.

At the right of Fig. 3 is shown the bot-
tom view of the tube base with the filament
prongs marked F, F, the plate prong P, and
the grid prong G. These are shown- with
relation to the pin that holds the tube in
the socket. The prongs F, F, P, are the
only ones used and are shown in black. The
wires in the three-conductor cord are sol-
dered to these three prongs. The wires
should be of different colors or should have
markers so the other ends can be correctly
connected to the three binding posts marked
F, F, P on the adapter.

The panel is drilled to suit the short-wave
tuner and condenser purchased. Templates
are furnished with the instruments to facili-
tate drilling. As the drilling of different
makes of apparatus is different, no dimen-
sions are given. Four binding posts are
mounted on the panel or, if the builder pre-
fers, he may mount them on a bakelite strip
in the rear.

After you have screwed the panel to the
baseboard and mounted the instruments, they
should be connected according to Fig. I,
which shows the working diagram. About
10 feet of bus-bar wire will be required.
The adapter may then be placed in a2 7 x 10
radio cabinet, as shown in Fig. 2.

HOW TO USE THE ADAPTER

Now that the adapter is finished, the
builder no doubt wonders how to place it

into service. This is very simple. The dia-
A

BASE OF
STANDARD

VACUUM TUBE

L \ PG

TR

&

FIG. |
The wiring diagram of the short-wave adapter
is a simple three-circuit tuner.

gram of connections is shown in Fig. 2.
First, try out the broadcast receiver, and
be sure that it is in good working condition
with the loud speaker plugged in on the
second stage of audio amplification. Second,
disconnect the antenna from the broadcast
receiver and connect it to the antenna post
A of the adapter. Third, remove the de-
tector tube from the broadcast receiver and
place it in the socket of the adapter. Fourth
and last, insert the special plug connector
with the three-conductor cord in the detec-
tor socket of the broadcast receiver. Short-
wave stations may then be tuned in on the
adapter and heard in the loud speaker.

The operation of the apparatus is simple.
By inserting the special plug into the de-
tector socket of the broadcast set, we sup-
ply “A” battery current for the adapter tube
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Panel view of the short-wave adapter and a standard receiver.

through the leads marked F, . “B” bat-
terv current is supplied through the lead
marked P. The two-stage amplifier in the

BASE OF STANDARD

VACUUM TUBE IN

DETECTOR SOCKET
/

DETECTOR TUBE

SHORT WAVE
TUNING
CONDENSER

TICKLER
ADJUSTMENT
FIG 2

How the adapter is connected to the detector
tube socket of the broadcast receiver.

broadcast receiver amplifies the short-wave
stations received on the adapter. The de-

Only the dials of the adapter are
used in tuning the combined sets.

tector rheostat on the broadcast receiver
controls the filament current of the tube in
the adapter. The tuning dials on the broad-
cast receiver are not in use, all tuning being
done on the condenser in the adapter. The
radio frequency amplifier tubes in the broad-
cast receiver may be turned out, as they are
not in use.

This gives us a detector and two-stage
audio amplifier. Head-phones may be plug-
ged into the ‘detector or first-stage audio
amplifier jack of the broadcast set when
using the adapter. No ground connection
is used on the adapter because the adapter
is grounded through the filament connections
of the broadcast receiver.

It seems needless to say that this adapter
is designed for use with sets employing
standard 6-volt storage battery tubes, such
as the UV-201A or C-301A. For use with
a broadcast set employing dry cell tubes, a
dry cell tube socket should be placed in the
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adapter instead of a standard socket, and
the connection plug should be made from
the base of a dry cell tube base.

When used with a super-heterodyne, the
second detector should be removed from the
super and placed in the adapter, and the
plug placed in the empty detector socket
of the super. If a loop aerial only is used
with the super, it should be removed and
one binding post of the loop should be con-
nected to the antenna post of the adapter.
This will give fairly good results. An out-
door aerial is preferable. This adapter can-

VACUUM TUBE

WOODEN PLUG BASE

PIN PIN
)

|
/¥

3-CONDUCTOR CORD SOLOER

FIG 3

How a vacuum tube base may be maae into a
connector for the short-wave adapter.

not be used with broadcast sets employing
crystai detectors. If no ground is employed
on the broadcast receiver, the filament cir-
cuit should be grounded.

Solutions Will Not Charge Storage Batteries

HE “Wets” of radio fand, who prefer

to use storuge batteries on the fila-

ments, and perhaps the plates, of their
tubes, will be interested in what practically
constitutes an exposé by the Bureau of
Standards of “fake” charging solutions.

An official bureau statement says: “Chang-
ing the solution in a storage battery does
not charge it,” and continues as follows :

An investigation was recently made at the
Bureau of Standards of certain solutions
which were said to charge batteries instantly,
or in a short time as compared with the
usual process. These tests have shown that
batteries containing these solutions, contrary
to the claims made for them, behave in ac-
cordance with well-established laws of elec-
tro-chemistry.

Analysis revealed these solutions to con-
tain 38 to 42 per cent. of sulphuric acid,
which is about the amount in the ordinary
electrolyte of an automobile battery when
charged. In some of them were found also
sicnificant amounts of sodium or magnesium
as well as coloring matter. The sodium
mav have been added as soda, lye, or
Glauber salts; the magnesium as Epsom
salts. The use of sodium sulphate (Glauber
salts) in batteries is an old story. It was
suggested more than 35 vears ago, but vari-
ous authorities since that time have stated
that such material is without beneficial ef-
fect. This has been confirmed by the Bureau’s
recent experiments, which show the rate of
sulphation of plates to be unaffected hy even
4 to 5 per cent. of Epsom salts or Glauber
salts.

Comparison was made betwecen batteries
containing these solutions and similar bat-
teries containing electrolyte of sulphuric
acid of equivalent strength. No essentjal
differences were shown in the charging, the
voltage, the efficiency or the temperature.
\Vhen a batterv is said to be charged it is
understood that the battery is fully charged.

By JOSEPH RILEY

Oune of the most mistreated parts of a radio receiving set is the storage battery. T his report
from the Bureau of Standards on “fake charging solutions” is well worth remembering, as
some of the solutions harm the batteries.

A battery which is almost completely dis-
charged may have nearly the same voltage
as one that is charged. In this condition
it may be able to operate the starter of an
autoniobile, but this fact cannot be taken
as evidence that the battery is fully charged.
1t takes as long to fully charge a battery
containing one of these solutions as to charge
a similar battery containing the ordinary
clectrolyte.

The indiscriminate addition of these solu-
tions to a battery is not advisable, although
in some cases no great harm may be done.
If the solution is used to replace the electro-
Ivte of a completely discharged battery, as
is usually the case, the battery may be
spurred on to give a little more current, be-
cause the plates retain a surplus of active
material.  When the battery is recharged
by an electric current the specific gravity
will rise much too high. This is because
the acid formed at the plates by the charging
current is added to the acid already present
in the solution. In the Bureau’s experi-
ments it rose to 1.365. This is not desir-
able because the local action or self-discharge
within the battery is materially increased.
A battery containing one ol these solutions
lost 47 per cent. of its charge in four weeks,
as compared with 8 per cent. which was lost
by a similar battery with the ordinary solu-
tion. Batteries containing solutions of higher
than normal specific gravity often give less
capacity at high rates of discharge. as when
cranking the engine of an antomobile, de-
pending upon the hehavior of the negative
plates. The higher the specific gravity of
the electrolyte the more injurious is the
action upon the separators. It is a well-
recognized principle in battery operation that
acid should be added only to replace that
which may have been spilled. or, m rare
instances, to adjust the specific gravity to
the required standard after the completion
of a full charge.
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Although the materials and coloring mat-
ter, considered individually, may be harm-
less, the disadvantages in using such solu-
tions more than offset any temporary gain.
The usual electrolyte of pure sulphuric acid
and water, adjusted to the proper specific
gravity at the completion of a full charge,
is believed to be the best

HIGH SCHOOL TEACHER SAYS
RADIO SPOILS STUDY

Walter . Downey, Headmaster of the
English High School, Boston, says the radio
ranks with the movies, automobiles and
dance halls as a distraction from study.
Many failures have been traced directly to
the installation of a radio set in the pupil’s
home, he says. Tirst, the boy spends the
two or tliree hours necessary for his home-
work in listening to a concert. He appears
in school the uext morning with a radio
“alibi.”  Second, he goes without sleep in
order to get a distant station, and his school-
work naturally suffers for it.

“With the exception of honor students,”
says Mr. Downey, “nearly every pupil in
the school has been affected by the radio dis-
traction. To my mind, the radio is like
bringing the moving picture into the home,
except that the radio may be said to be
never in itself objectionable. It is bound
to create a division of interests in the
student’s mind.

“T would not ask parents to deny them-
selves the pleasure of owning a radio, but
1 would advise them to keep their radios
under lock and key while their children are
supposed to be studying and under lock and
key while their children are supposed to be
sleeping. It is' the only way to limit the
harm that it is causing to the pupils’ ssholar-
ship”—N. Y. Times.
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A straighi-line fre

quency condenger,

—Courtesy HKaras -
Electric Co.

ONDENSERS have once again

come into the spotlight. It seems

that their lustre will never be dim-

med. First it was because of the
enormous losses that people thought they
found in them; later it was because of the
infinitesimal losses that people thought they
found in them; and now it is because peo-
ple have found that the shape of the plates
in them seriously affect their comfort of
mind and the convenience of tuning their
radio receivers.

We will say nothing here about the losses.
These have already been treated in detail
in this journal. We will confine ourselves
here to a study of the effect of the shape
of condenser plates. The plates in variable
air condensers have heretofore generally
been circular, more for simplicity of me-
chanical construction than for any other
reason. Attempts have also been made,
from time to time, to place on the market
the sliding plate condensers. In fact, this
was probably the earliest of continuously
variable air condensers. These have not
proved satisfactory until of late, as the
mechanical design has only recently been
much improved and the need for the
straight-line type of condenser has just be-
gun to be felt.

With regard to the variation of capacity
to the setting of the condenser dial, there
are three important shapes of condenser
plates. These shapes are such that:

(1) The variation of capacity with dial

setting is linear.

(2) The variation of wave-length of the
tuned circuit with dial setting is
linear.

(3) The variation of frequency of the
tuned circuit with dial setting is
linear.

Each of these types has its advantages
and disadvantages, and we will endeavor,
as far as possible, to study them in parallel
order, so that the merits and drawbacks may
be easily recognized.

There is considerable crowding on the cir-
cular plate condenser,

pages.

cycles.

The curve of capacity of the circular
plate condenser is shown in Fig. 1. This
is a straight line throughout, excepting for
the small portion at the bottom. The rea-
son why the curve rounds off at the bottom
is apparent in Fig. 2. The rotor plates are
not in mesh with the stator plates over their
whole radius until the rotor has been turned
a little, generally about 10 divisions on the
dial. Even when the plates are totally out
of mesh, as shown in Fig. 3, the capacity

It

T is doubtful if there has been

anything during the past few
years that has been awaited with
such expectancy as the straight-line
frequency condenser. This conden-
ser has become the most important
necessity in radio of which we
know today.

In the present type condenser
all of the low-wave stations bunch
on the one side of the dial in such
a manner that it is impossible to
separate them. All this has been
done away with in the straight-line
frequency condenser, which has
just now arrived.

We believe RADIO NEWS is
the first to show an actual conden-
ser of this type. One of these, with
a capacity of .0005, is shown on this
page.

It becomes a real pleasure to tune
with such an instrument. In one
night’s experience we logged quite
a number of broadcast stations of
the shorter wave-lengths which we
had never heard before.—Editor.

R
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On the straight-line wave-length condenser
there is less crowding.

On the left is shown the_ frequency distribution
for a circular plate condenser with the stations
crowded at the lower end. Above, less crowd-
ing is shown, for the straight-line wave-length
condenser, and to the right. for the straight-
line frequency condenser, there is no crowding.
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Straight-Line Freauency Condensers

By SYLVAN HARRIS

THE advantages of a straight-line frequency condenser
are strikingly illustrated in the dials shown on these
For simplicity’s sake, we have shown two sets of
dials, the first one indicating how the frequency is spaced
around the dial, and the other how the wave-length is
spaced on the dial. The latter set of dials is shown for the
purpose of helping the reader to orient himself, as most
radio fans are not accustomed to thinking in terms of kilo-

1t should be kept in mind that the straight-line frequen-
cy condenser deals solely with frequency, and has nothing
to do with the wave-length. It becomes important for the
future to accustom ourselves to the thought of frequency,
because this is a fundamental idea, while the idea of wave-
length is secondary. It is unfortunate that the radio frater-
nity has become so accustomed to the wave-length concep-
tion.—EDITOR.

between the terminals of the condenser is
not zero, for -there is a certain capacity
existing between the edges of the two sets
of plates and between the shaft and the
stator plates.

The curve can be regarded as a straight
line, however, over its major portion, and
from this it follows that equal motions of
the dial will produce equal changes of
capacity.

When the condenser is used in a tuning
circuit with a fixed inductance, however, the
variation of wave-length or frequency of
the circuit with the setting of the dial is
not linear. The relation of the wave-length
and frequency to the dial setting is shown
in Fig. 4, which has been computed from
the equations

159.3

A= 1884 VLC and {
VLC
in which M is the wave-length in meters, f
is the frequency in kilocycles, L is the in-
ductance of the coil in microhenries and C
i§ the capaci}y of the condenser at any set-
ting in microfarads, assuming ordinary
values of inductance and capacity.

There is a very significant point in con-
nection with these curves. That is, that
when we tune on the low dial settings—be-
low about 40 on the dial—the curves become
very steep, and small changes in the dial
setting cause very great changes in the
wavg-length or frequency. When the broad-
casting stations are assigned channels sepa-
rated by equal frequency intervals (10 kilo-
cycles), it is evident that there will be a
great many stations crowded together at the
low dial settings. This is the situation to-
day, as everyone is aware; this subject was
taken up in detail in Rapro NEws of June
by W. B. Arvin, page 2206.

In their efforts to help relieve this crowd-
ed situation, designers of condensers have
turned their attention to condenser plates
of shapes other than circular. The first of
these that became popular was the straight-
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All crowding is eliminated on the straight-
line frequency condenser. .
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line wave-length type, which gives a straight-
line calibration when dial setting is plotted
against the wave-length. Such a curve is
shown i Fig. 5; it has been drawn to in-
clude the wave-lengths from 600 to 200
meters. In other words, since we require
a straight line from 600 meters at 100 on
the dial to 200 meters at 10 on the dial (re-
member, the plates do not begin to mesh
properly until about 10 on the dial is
reached), we have simply drawn a straight
line between these two points.

Now, if the assignment of transmission
channels were made at equal wave-length
intervals, say 10 or 20 meters apart, the
straight-line wave-length condenser would
solve the problem. But the channels are
not assigned this way, since it is necessary
for them to have a certain minimum f{re-
quency separation to take care of the side-
bands which arise in modulating the carrier
wave. That is, since transmission of voice

PLATE CUT AWAY

bo

~
~
20N

STRAIGHT LINE WAVE LENGTH
CONDENSER

FiIG. 8

A considerable amount of material is cut from
the circular plate to form the straight-line type.

FiIG. 9

The straight-line frequency plates are taken
from the mathematical curves, as shown.
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or musical sounds requires a frequency band
of at least 10 kilocycles to prevent interfer-
ence or overlapping, if the assignment were
made at cqual intervals of wave-length, at
the short wave-lengths the frequency sepa-
ration would not be sufficient, while at the
longer wave-lengths it would be more than
sufficient. This is the reason why the as-
signments are made in frequencies.

To show the effect, the corresponding fre-
quency curve has been plotted in Tig. 5.
This has been obtained merely by taking
the wave-length of points on the curve and
dividing this into 300,000 to obtain the cor-
responding frequency. In other words,

300,000

f=—

A

in which f is the frequency in kilocycles
and N is the wave-length in meters. It
will be noted that although there is still
crowding at the low dial settings with this
type of condenser, the crowding is not as
bad as it is with the circular .plate con-
denser. See Fig. 6.

In Fig. 6 the frequency calibrations of
the three types of condenser have been plot-
ted together for the sake of comparison.
The straight-line frequency condenser in
Fig. 6 has been assumed to have the same

range as the other condensers, wis., 600 to
200 between dial readings of 100 and 10.
We will not worry about whether such a
condenser is possible or not at present; this
will be discussed later on. At any rate,
to show the desirability of a condenser that
will give a straight-line calibration of fre-
quency against dial settings, we have simply
drawn the straight line between the limits of
the other curves.

The figure shows very plainly that the
straight-line wave-length condenser is a
trifle better than the straight-line capacity
condenser in a way of relieving the crowd-
ing, but that it does not completely solve
the problem. There will still be some
crowding at the low dial settings, while the
stations at the higher dial settings will still
be somewhat spread out.

The straight-line frequency condenser, as
we have represented it, will solve the prob-
lem properly. The frequency varies in pro-
portion to the dial setting, and thz frequency
difference over equal portions of the dial
will always be the same, no matter whether
it is at the lower or the higher eud of the
dial.  The slope of the curve is less at the
low dial settings and greater at the high
settings, indicating that at low dial settings
the crowding will be less, and at the high
settings the spreading out will be less than
in the other two types.

Now let us learn how the capacity must
vary with the setting of the dial in these
three types of condensers. Incidentally, it
must be noted that the dials used with the
straight-line frequency condensers must be
calibrated backward; that is, in the other
two types, when we are considering wave-
length, an increase of capacity means an
increase of wave-length, so that the dial is
marked 100 when the plates are entirely
in mesh. When considering frequency, how-
ever, this is highest when the capacity is
least, so we must mark our dial 100 when
the plates are entirely out of mesh.

The variation of capacity with the dial
setting can be studied from the formulas

A= 1884 VLC = KVC
and
159.3 K
f = — = —
VLC vC

in which the quantities are in the same units
as explained before. We will assume the
inductance to be constant, and do the tuning
only by varying the capacity of the con-
densers. K is a constant obtained by com-
bining the numerical parts of the equations
with the constant inductance.

We then have the three laws for the three
types of condenser which make these
straight-line condensers:

(a) For the circular type,

C is proportional to D.
(b) For the straight-line wave-length type,
C is proportional to D?
(¢) For the straight-line frequency type,
C is proportional to 1/D%
Thus, if D? is substituted for VC in the
equation for A, we shall have A = K'D.
Likewise, if we substitute 1/D* for VC in
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The relative advantages of the three types of
condensers are here shown very clearly.

the equation for f, we shall have f = K’
Both of these resulting relations are linear
equations. D represents the dial setting.
Knowing the laws expressed by (a), (b)
and (c¢) given above, it is easy for us to
study how the capacity must vary with the
dial setting. We shall consider the range
of dial readings to extend only from 10
to 100, instead of from zero to 100,
for reasons that have been explained
before. There is an additional reason for
doing this: if we should take zero for the
dial setting and substitute this in the rela-
tion C o« 1/D* (the sign « means “pro-

1
portional to”), we shall have C « —, which

is an indeterminate number generally ex-
pressed as “infinity.”

To show the relative variation of capacity
in the three types of condensers, we have
assumed the capacity at 10 on the dial of
the straight-line capacity and wave-length
condensers equal to unity. At 100 on the
dial, the capacity of the circular plate con-
denser will then be 10 and that of the
straight-line  wave-length condenser  100.
In other words, whereas the capacity ratio
of the circular condenser can satisfactorily
be 10 to 1, the ratio for the straight-line
waze-length condenser must be 100 to 1.
That is, if the capacity at 100 on the dial is
0.0005 microfarad, the minimum capacity
will have to be 0.000005 microfarad to pre-
serve the square law (or the straight-line
calibration) over the whole dial. There are
on the market at present several very satis-
factory straight-line wave-length condensers.

The reader must remember that the curves
of FFig. 7 represent relative values and not
actual values; thus, the capacity of the
straight-line capacity condenser at a dial
reading of 50 must be five times the capac-
ity it has at a dial setting of 10; the straight-
line wave-length condenser must have a
capacity at 50 on the dial of twenty-five
times its capacity at a dial setting of 10;
this is also true of the straight-line fre-
quency condenser.

E_“_
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The stator and rotor of the condenser pictured
on the preceding page are here shown separ-
ately.
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It will be noted that the straight-line fre-
quency curve increases as the dial setting
becomes lower. This is in accordance with
our statements above to the effect that when

. the plates of this condenser are entirgly out
of mesh and the capacity is least, the fre-
quency is highest. .

To be able to visualize more easily the
difficulties which attend the design of the
straight-line frequency condenser, we have
reversed the reading of the latter and have
made it read in the same direction as the
others. The dial readings are shown at the
top of Fig. 7. We have then re-plotted the

Wave-length distribution of the circular plate
condenser. '

curve, giving us the broken line curve of
Fig. 7. _

It will be noted that below about 70 on
the dial, the ratio of capacity of the con-
denser at any setting to the capacity at 10
on the dial is much less than either the
straight-line capacity or straight-line wave-
length types. This means that the plates at
the low dial settings (remember, we have
temporarily reversed the dial) must be cut
away considerably. After about 70 on the
dial, however, the capacity must increase at
an enormous rate. This is shown by the
steepness of the curve, and the abruptness
with which it turns upward. This is what

FiG 2

FIG. 3

In a circular condenser the plates are not fully
in mesh until about 10 on the dial.

X

FIG. 8(a)

Rectangular plate straight-line wave-length
condenser.

makes it a difficult matter to construct

straight-line frequency condensers so as to
have the usual capacities and yet not to

occupy too much space in the radio re-
ceiver. This will be brought out more clear-
ly as we proceed.

Everyone is familiar with the circular
shape of the straight-line capacity plates.
These are shown in Figs. 2 and 3. The shape
of the plates of the straight-line wave-length
condenser is shown in Fig. 8. This, as is
the shape of the plates of the straight-line
frequency condenser, is a mathematical
curve, the equation for which is

r = V4aD

in which r is the radius, or the distance of

the plate edge from the center, D is the
dial setting, and a is a constant, which de-
pends on the units we use in making the
computations. This is just the simple plate
shape, without considering the cut-out sec-
tion where the rotor shaft passes through.
If this is- taken into account, the formula
becomes

V4aD + 1!
where r, is the radius of the cut-out.

To consider one of the practical prob-
lems that arise in designing these straight-
line wave-length condensers, suppose we take

a circular plate as in the ordinary condenser,
and cut out the straight-line shape from

T =

na ot

Wave-length distribution of straight-line wave.
length condenser.

it. We have to keep the maximum radius
the same, or else we should have to build
our condenser larger. This also means that
the plates will be mounted eccentrically.

The amount that it is necessary to cut out
of the circular plate is indicated in Fig. 8
where the circular plate has been sketched
in. Obviously, it will require a greater num-
ber of plates in the straight-line condenser
to give the same capacity as we have in the

circular condenser, assuming that we keep

the same spacing between the plates. Other-
wise, we shall have to ~be.satisﬁed with con-
densers of smaller capacity.

The straight-line wave-length law also
applies to condensers of square plates, as
shown in Fig 8 (a). The overlapping area
of the plates, and hence the capacity of the
condenser, is proportional to the square of
the distance x, through which the movable
plates are moved. This follows from the
geometric law that the area of a square
(abed) is proportional to the square of the
diagonal (x).

The same situation is true of the straight-
line frequency condenser. The formula for
the shape of the plates is

r:w’%?_

if we neglect the cut-out section.
take this into consideration,

becomes
=1 4Da“ + r:

where r, is the cut-out radius. This for-
mula is very interesting for several reasons.

If we
the formula
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Sliding-plate straight-lina frequency condenser.

Suppose we give a certain value to r,, the
cut-out radius, say 3§ of an inch, and then
try to calculate the radius. We shall have
to start calculating from 100 on the dial,
because, as we have said before, when we
use zero for the dial setting, we get an in-
determinate number. Furthermore, as we
decrease the dial setting D, the value of r,
the radius, will increase indefinitely; in fact.
it increases enormously, and we never get
back to the zero dial setting. This has been
indicated in the curves of Fig. 9, which the
writer has calculated.

In all these curves a cut-out radius of
34 of an inch has been assumed, and three
different radii have been assumed at 100
on the dial, ©is., 34, ¥, 1s of an inch. The

difficulties attending the design of straight-
line frequency condensers are instantly ap-
parent.

We can obtain a straight-line shape

»
%
\

Wave-length distribution of straight-line fre-
quency condenser.

easily enough by using any portion of these
curves that we fancy, as is illustrated by
the heavy lines drawn in Fig. 9. But the
trouble is that if we wish to keep the radius
of the plates within the usual limits,.we shall
have to use a great many plates. For in-
stance, in the plate shape shown in Fig. 9,
the maximum radius of 2% inches, which
would make a pretty large condenser, and
yet the area of the plate is only about one-
half the area of a semi-circular plate 134
inches in radius.

However, if we wanted to use this plate,
we could do so, and it would give us a
straight-line frequency curve if we had the
necessary minimum capacity. We should,
however, have to squeeze in our dial cali-
bration, so that, instead of reading from
100 to 20 on the dial, -as indicated in Fig. 9,
the complete rotation of the plate will be
from 100 to zero on the dial. This will

(Continued on page 208)
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What [nstruments Should [ Buy?

OW that summer time is fully upon

us and radio reception is not as

good as one might wish it to be,

other things have somewhat re-
placed radio in our daily activities. This
time of the year, however, is the one in
which he who is mechanically inclined and
interested in radio should begin to think
about the fine days and nights of reception
that will soon be with us with the coming
of the cooler days and nights less shot with
static. If we make our plans now for the
building of a set of some new type for next
fall, we shall then get a start on the radio
season and shall be able to use our new set
to its greatest advantage as soon as the bet-
ter reception weather starts in. Possibly
some of us have an idea safely tucked away
in some corner of that particular part of
our brain which houses our radio thoughts,
said idea taking the form of some new type
of radio set which we wish to construct.
Now is the time to malke plans for that set
and start the construction of it. You can
do the work at your leisure and not be
rushed with the thought that the set must
be finished at once and placed into imme-
diate operation. You can, therefore, take
time to carefully consider the purchase of
the various parts to be used in the set and
arrange the mechanical layout in the best
possible manner.

THE ANTENNA SYSTEM

In connection with this line of work, let
us start at the beginning of the set and work
on through. In this way we can cover every-
thing from aerial to phones. The antenna
system, as the acrial and ground combined
are known, will receive first attention. Pos-

Fig. 1.

which there is no switch, is an excellent ar-

rangement because it eliminates the human
element.

This type of lightning protector, in

sibly your aerial has by this time become
corroded or the joints may be bad. This is
not a desirable condition, as it interferes
with good reception. If the wire is weak,
replace it with new material. If the wire
seems to be still in good condition, the joints
can be resoldered. If new wire is installed,
it may be advisable to use enameled copper
wire. Many authorities on radio reception
claim that this wire is best for aerials. In
any event, however, the joints should be
perfect in order to insure the best results.

The lightning protective device is the next
item to be considered. This may take the
form of either a lightning arrester, such as
shown in Fig. 1, or a large single-pole,
double-throw switch. The former is to be
recommended and some type approved by the

By A. P. PECK

Board of Underwriters should be installed.
A switch is sometimes considered to be some-
what better protection, but then we have to
consider the fallibility of the human element.
Often the switch is left open just at a time
when it should be closed. This can never
happen with a lightning arrester. The device
is always in the circuit and always ready for
operation.

Ground clamps of the cheap variety are
to be shunned. The best of devices of this
nature are not costly and a few pennies saved
here are nothing gained. Obtain a clamp

that will give a good firm grip on the pipe
and which, at the same time, will hold the
There are

ground wire solidly in contact.

AT R

Fig. 4. When buy-

ing a condenser

having this type of

insulation, apply the

test for ‘‘mud”’ in-

sulation, as describ-
ed below.

NI EA

so many of these devices on the market that
no further details will be necessary. Only
be sure that the one you purchase is made
entirely of copper or brass, Thin sheet iron
is poor, as it will inevitably rust and result
in a poor connection.

The insulation of the antenna system
should also be considered in buying new
radio parts. The insulators at the ends of
the antenna wires or wire, as the case may
be, should be of as good a type as you can
consistently afford. In the cheaper grades
of insulators, glazed porcelain are the best.
Do not allow yourself to be inveigled into
the purchase of unglazed or porous insu-
lators, Devices of this type are almost
worse than no insulators at all. If you can-
not get glazed porcelain, obtain an 18-inch
length of 1-inch square, dry hard-wood and
thoroughly boil it in paraffin. This, however,
is to be used only in case suitable cheap
insulators cannot be obtained. In the higher-
priced insulators, probably the type that
should be considered as the best, is that made
of glass. Good, strong, glass insulators are
just about the best you can possibly put into
your aerial and if you employ them, you
need not worry further.

COILS

Coils, or inductances. as they are some-
times termed, are to be found in every exist-
ing type of radio set. These take many
forms, but in the sets in use today, there
are only a few types which may as yet be
seriously considered. Under the heading of
coils come various instruments, such as radio
frequency transformers and couplers or va-
riocouplers. The usual type of radio fre-
quency transformer looks somewhat like the
primary of a variocoupler or three-circuit
tuner. A standard type of the latter is illus-
trated in Fig. 2. Other radio frequency
transformers take the form of audio fre-
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quency types only. All of them are good,
but in the type first mentioned the most
important point to watch is the insulation.
If the coils comprising the transformer are
wound on a solid tube, this tube should have
very thin walls. The wire should be of a
medium size and should be well insulated.
However, skeleton forms for supporting the
windings are somewhat superior to solid
forms. One type is, as mentioned above, the
same as the primary or the three-circuit
tuner shown in Fig. 2. Glass rods set in
holes in two bakelite rings support the wind-
ings. Thus, good insulation is provided and
at the same time there is little dielectric or
insulating material, which causes a deleteri-
ous effect, near the coil. These radio fre-
quency transformers which we are now dis-
cussing are to be used in connection with a
variable condenser across the larger winding.
This forms a circuit which is known as a
tuned, radio frequency, amplifying circuit
and gives very sharp tuning results. Other
types of transformers which do not require
variable condensers enable the constructor to
build smaller and more compact sets, but
care must be exercised in the selection of
these transformers. Be sure that the manu-
facturer guarantees the instruments to cover
the complete band of wave-lengths occupied
by broadcast stations. Many of the cheaper,
fixed radio frequency transformers, as these
types are called, will work only over a com-
paratively small band of wave-lengths and a
set constructed with them will give very in-
ferior results. With a combination of this
nature only certain broadcasting stations can
be received with any degree of satisfaction.
This type of transformer is rather passé now,
as it was developed when all broadcasting
stations were on nearly the same wave-
lengths. Witl the band spread out from
approximately 200 to 550 meters, better de-
signed transformers become necessary and
the tuned, radio frequency transformers are
to be recommended above all. They make
a more flexible receiving set, which will give
the builder much greater satisfaction.

Fig. 3.

Strips of hard rubber are used as
insulation between the two sets of plates, re-
ducing resistance as much as possible.
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A new type of grid leak that depends
for the variation of its resistance on the bent
wire immersed in a liquid.

Fig. 5.

We now come to the subject of three-
circuit couplers. Several years ago, the
variocoupler was the recognized tuning in-
strument, but this has lately been replaced
by the so-called three-circuit tuner. This
device is not unlike the old variocoupler in
appearance, but instead of having but two
windings, one on the stator and the other on
the rotor, it is equipped with three—two on
the stator and the usual rotor winding. In
using a coupler of this type in the circuit
recommended by the manufacturer, much
greater selectivity is obtained than was pos-
sible with the old type of two-winding vario-
couplers and, furthermore, a set using the
new type in a feed-back circuit does not tend
to radiate nor cause interference with nearby
receiving stations. Thus, the congestion of
the air, which is a serious problem today, is
avoided. Many other couplers of a similar
nature are made today and the remarks above
pertaining to tuned radio frequency trans-
formers apply to these couplers. There is
one other type of coupler that is worthy of
mention. This consists of a skeleton frame-
work supporting a basket-wound, cylindrical
coil which comprises the secondary of the
coupler. Qver the skeleton frame and the
secondary is wound a six-turn coil of silver-
plated wire. This coil is used as the pri-
mary. This instrument is also provided with
a flat, pancake type of rotor, wound in a
novel type of basket-weave coil.

CONDENSERS

Of late, the low-loss craze in condensers
has assumed tremendous proportions. Just
what constitutes a low-loss condenser is a
mooted question among many of those well
versed in radio theory and practice. At
one time it was said that a bakelite end-
plate condenser was not satisfactory and
was causing great losses in receiving sets.
This led to a rush on the part of the buying
public to those condensers employing metal
end-plates. The result was that in some
cases slightly better results were obtained,
but often the change was for the worse, in-
asmuch as the influence of a poorly designed
metal end-plate condenser on a circuit is far
worse than the effect of .any instrument with

Fig. 7.
eliminates any difficulties that might arise from
“mud’”’ insulation.

This tube socket of moulded glass

bakelite plates could ever be. The manu-
facturers soon realized this and have set-
tled down to more or less standardized types
of - condensers. Some use well designed
metal end-plates or spiders, such as shown
in Fig. 3, whereas others use solid insulat-
ing plates, as in Fig. 4. The one thing to
watch in any condenser is the insulation be-
tween the rotary and stationary plates.
Bakelite or hard rubber are both good. In
the condenser shown in Fig. 3, the strips
separating the end spiders are composed of
hard rubber and the insulation in this con-
denser is just about as perfect as can be
desired. In the condenser shown in Fig. 4,
the plates supporting the rotary section are
themselves of an insulating nature. Bake-
lite or hard rubber are both good here. The
thing to watch in the purchase of a con-
denser, if you contemplate buying one with
solid end-plates, is that you do not get stuck
with what is known as “mud” insulation. A
very simple and quite conclusive test for
this material is to hold the condenser in
your hand and, pressing rather firmly on a
corner of the insulating plate, draw that cor-
ner across a sheet of paper or cardboard.
“Mud” insulation will immediately make it-
self apparent by virtue of the fact that it
will leave a smudged mark on the clean
surface. Bakelite and hard rubber will
merely make an indentation in the surface,
but will leave no trace which indicates that
some of the material has been rubbed off

L —t s
Fig. 8. A sponge
rubber cushion is

built in this type of

socket to absorb

any shocks that

might reach the

tube elements and

cause annoying
noises.
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You can safely depend upon

in the process.
condensers with solid end-plates as these
plates are not of “mud,” contrary to the
loudly expressed opinions of many experts.

The writer holds no brief for any con-
denser manufacturer and is not trying to

knock so-called low-loss condensers. Many
of them are excellent in construction. Only
let us reiterate that you should avoid all
insulation in condensers which is not either
bakelite, celeron, radion, glass or glazed por-
celain. One or two condensers have recently
appeared on the market using the two latter
mentioned substances for insulation. The
average constructor will probably not notice
any difference in a set when it contains con-
densers insulated by any one of the above
mentioned materials.

FIXED CONDENSERS

One important part of a radio receiving
set that is usually neglected in construction
is the fixed condenser. There are usually
one or more of these little instruments in
every set. When you go to buy the particu-
lar capacities that are designated by the
article which you are following in the con-
struction of your set, do not be content to
pay only a few cents for some unknown
type of condenser that is insulated with par-
affin paper. Rather spend a little more
money and purchase good condensers—you
will be repaid in the end. Fixed condensers
can cause more trouble in a set and that
trouble is harder to find than anything else.
Buy a reputable make of condenser which is
provided with mica insulation. The con-
denser should be well pressed together and
it should be impossible to notice any com-
pression between the sides of the condenser
when it is pressed between the fingers. If
the condenser gives slightly when you apply
this test, it shows that the capacity also
changes slightly and a condenser of this
nature will never give satisfactory results.
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Those instruments sealed between heavy
sheets of insulating material, those molded
in a composition case and those enclosed by
a compressed brass tube are perfectly safe
to use and are about the best that you can
buy. Select one or the other of this type
and you can rest assured that any trouble
you may find with your set will probably
not be located in the condensers. All the
above remarks apply to grid and by-pass
condensers located anywhere in the ordinary
receiving set.

GRID LEAKS

Another source of great trouble to radio
constructors is the grid leak in the detector
circuit. Here again the purchaser should be
most careful in choosing this little unit. It
is inexpensive in any of its forms, but just
the same it requires a good deal of consid-

TR

Fig. 10. Only the
best of insulating
materials should be
used in this type of
rheostat, as others
might tend to soft-
en when heated and
cause uneven opera-
tion.
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Most of the very cheap grid leaks

eration. 3
are turned out in rapid production and suffer

accordingly. The writer has tested many
leaks of the same make which were marked
with various resistances from ¥4 to 5 meg-
ohms. Most of them had a resistance of
about 3 megohms. Thus, it is shown that
you cannot always go by the markings on
the cheapest of these instruments. Well
known and widely advertised leaks are very
reliable and you need not hesitate to pur-
chase them. Several variable leaks are on
the market today, but many of them have
their drawbacks. Those that use a contact
scraping along a resistance surface soon
scrape that resistance away and cause a
change in the maximum and minimum range
of the instrument. However, those variable
grid leaks which depend upon the compres-
sion and release of carbon or graphite or a
similar conducting material are usually very
satisfactory. A grid condenser that will fit
across the leak terminals, as shown in Fig. 6.
may be purchased with this leak. Thus two
units are combined. Here two piles of small
graphite disks are compressed or released
according to the direction in which the con-
trol knob is turned. Therefore, the resist-
ance of the instrument is, of course, changed
in a like proportion. Using a leak of tlus
nature in any radio receiving set enables the

Fig. 11. In choosing a potentiometer the
same precautions should be observed as in
buying a rheostat.

operator to determine exactly what resistance
the particular detector tube in use requires.
After this position is once located, it is not
necessary to change the resistance of the
leak again until the detector tube is changed.
Therefore, an instrument of this nature is a
valuable asset to any receiver.
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Another very good type of leak which has
recently appeared on the market and which
appears to have promising qualities is illus-
trated in Fig. 5. Here a small quantity of
high resistance conducting liquid is sealed
in a glass tube and a peculiarly shaped wire
is suspended between one metal end and
an insulating ring. This wire is so shaped
that, as the small cylinder is turned, more or
less of the wire dips into the solution and
the amount of solution in the circuit is there-
by changed. Of course, this effects a change
in resistance and, as mentioned above, the
leak can be set at the best value for the
detector tube.

TUBES

The same may be said of tubes as in con-
nection with batteries. They are so stand-
ardized that there is little, if any, choice. So-
called “bootleg” or ‘“‘independent” tubes are
very often satisfactory in operation, but can-
not always be relied upon. In any event,
the purchase of almost any tube, even of
standard manufacture, is somewhat of a
gamble and you should see to it that your
dealer really tests your purchaSe, preferably
in a radio receiving set that is actually in
operation. Do not be satisfied only to see
that the filament lights. Frequently tubes in
which the filament will light absolutely re-
fuse to operate. Hear your tube in opera-
tion before you purchase it.

! N

The receptacles which hold the tubes, or
sockets as they are usually called, should be
quite carefully selected. A “mud” insulated
socket may cause considerable trouble in a
set. Often under the influence of the heat of
the tube, sockets made up of this material
melt somewhat and close around the base of
the tube so that it sometimes becomes impos-
sible to remove it. Sometimes the softening
of a socket of this nature acts in the oppo-
site direction. The socket swells outward
and the tube will not be held in firm contact
with the prongs. Therefore, purchase sock-
ets made either of molded bakelite and so
stamped, or made with a bakelite ring at the
base and a metal shell. “Mud,” to which we
have referred several times in this article, is
an inferior insulating compound made to imi-
tate bakelite in appearance. It is usually com-
posed of some resinous material which melts
at a very low temperature, Tar is also
present in some of these compositions.

A third good type of socket is made of
molded glass, into which are set the four
springs which make contact with the prongs
on the base of the tubes. Such a socket is
illustrated in Fig. 7. Another point to watch
in the purchase of a socket is that the springs
or flat metal strips in the base really deserve
the name of “springs.” They should be of
material which will allow itself to be bent
into some position other than the original,
but which upon release will return to the
original form. In this way we are assured
that the springs will always make contact
with the four little prongs on the base of
the tube. Lately many types of freak con-
tacts in sockets have been placed on the
market. A few seconds’ study of them will
satisfy the purchaser as to whether or not
the prongs make good contact. This is their
purpose in life and is the only thing that
really counts in their construction. Another
excellent all-around type of socket is illus-
trated in Fig. 8. This socket is provided
with a cushion which absorbs vibrations or
shocks and prevents them from reaching the
filaments of the tubes. Thus, the annoying
sounds often heard in the loud speaker or
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Fig. 9. A type of
rheostat that allows
an infinitely fine ad-

justment of the fila-
ment currents,
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A good, standard type

of audio frequency

trapsformer is shown
at the left.

phones when a set is jarred are greatly
reduced and usually eliminated. This is an
important feature.

Summarizing sockets, let us say that you
should make sure that the shell itself is of
good bakelite or metal, that the springs make
good contact and are well insulated.

RHEOSTATS

Since all vacuum tubes are slightly differ-
ent in characteristics and require a rather
critical control of the filament current which
is supplied by the “A” battery, rheostats or
controlling devices are necessary. Several
fixed instruments of this nature are for sale
and are quite satisfactory in amplifiers.
However, in detector circuits, a continuously
adjustable resistance is quite necessary and,
in fact, almost indispensable. One of the
smoothest rheostats that is for sale today is
shown in Fig. 9. This instrument operates
on a principle similar to the variable grid
leak shown in Fig. 6, and allows absolutely
smooth and stepless control of the current.
Of course, other rheostats are also good and
one of the finest types of wire-wound rheo-
stats is shown in Fig. 10. Here a length of
resistance wire is wound on a segment and an
arm traveling over the surface of the wire
throws resistance into or out of the circuit,
thereby controlling the filament current. In
purchasing a wire-wound rheostat, if you do
not desire the compression type shown in
Fig. 9, see to it that the wire is smoothly
and evenly wound on the segment and that
the arm makes firm contact all the way
around. See that the arm is quite springy in
action so that it will always keep this firm
contact. Also see that the base of the in-
strument is not of mud as this material will,
as mentioned above, soften under heat and
possibly allow the resistance coil to get out
of alignment, whereupon the consequent op-
eration will be rendered rough or impossible.

An instrument which greatly resembles a
rheostat in construction and operation, but
which has a much higher electrical resist-
ance and which acts in a different manner
in a set is the potentiometer, frequently used
in radio frequency circuits for controlling
the grids of the tubes. Such an instrument
is illustrated in Fig. 11. Potentiometers
using the carbon compression principle may
also be purchased. The type shown in Fig.
11 consists of fine, high-resistance wire.
wound on a segment as in the case of a
rheostat and controlled by an arm. In select-
ing one of these instruments, observe the
precautions mentioned for rheostats.

AUDIO FREQUENCY TRANSFORMERS

When purchasing an audio frequency
transformer, as in the case of any other
instrument, select a standard, widely adver-
tised make. Transformers which are large
physically are usually good and can be
trusted. Such dimensions show that the wire
comprising the coils is of a comparatively
large size and that the core is generous. All
these features affect the operation of the
transformers and an instrument such as that
described would generally give good ampli-
fication with little distortion. Avoid trans-
formers in which the cores are loose or
composed of heavy laminations or strips of
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steel. Such points denote poor workmanship
in manufacture and always tend to cause
suspicion. If the leads or wires from the
coils to the binding posts are exposed, see
that they are of a substantial nature and can-
not be easily damaged. However, if the
entire transformer is enclosed in a case, you
can usually depend upon the connections
being solid and mechanically correct.

Jacks and switches which are used in
various amplifiers and other parts of sets to
change from one circuit to another, or from
one part of a certain circuit to another part,
require attention. In purchasing, avoid fibre
insulation between the springs of jacks.
Hard rubber strips are far superior and
should be looked upon with favor. Also be
sure that the flat strips in the jack or switch,
as the case may be, are springy and capable
of retaining their position. In the case of
jacks, also make sure that the contact points
are of a generous size and long enough to
make perfect contact with each other. Thus,
and thus only, can the correct operation be
obtained. Switch bases should be of hard
rubber or porcelain and, in any event, the
contact between the moving and stationary
parts of the switch should be perfect. Where
two metals rub firmly against each other,
you can usually be sure that the contact is
as nearly perfect as it is possible to get.

Phones and loud speakers may be selected
at the dealers. Decide upon the price that
you wish to pay for either of these two

ISR

Fig. 6. A carbon pile
grid leak of this na-
ture allows the ad-
justment of the resist-
ance to be made to a
very fine degree.

VI

units and ask the dealer to give you a demon-
stration of all of those which he has in stock
and which are within your price limit. No-
tice the quality of tone delivered as well as
the volume, and make your own selection.
Phones or loud speakers which deliver very
good quality should be shown preference to
those which deliver volume but little quality.
Your own judgment can aid you further
along this line than hundreds of written
words.

The panel and sub-panels, or binding post
strips, are a vital part in the construction
of a set. A poor panel will cause an other-
wise well constructed set. to give inferior
results. Bakelite, celeron and radion are
always reliable for use in this connection.
Compositions employing fibre or pressed
paper and cardboard should be avoided. They
change their electrical characteristics under
the influence of weather and, therefore, are
not reliable.

Coils wound on a frame like the
above, which has hard rubber rings in which
are embedded glass rods, are excellent if the
wire'is not too fine.

Fig. 2.
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The Army and The Navy Forever

By JaY HOLLANDER

ITH the summer military train-

ing camp season again full upon

us, thére arises the ever important

question: Why do not more of the
hams give a little co-operation to the tops
and pettys in O. D. and blue? It's hard
to argue the question in peace time, since
most of the hams have had enough actual
experience with the military to avoid it as
they would the inevitable cooties it usually
brings in its train.

But the main point, the text of this par-
ticular sermon, is that it would redown to
the good of the fraternity in the end, as
well as give our old Uncle of the income
tax and the rum row chasers a bit more
security in event of a riot like the late un-
pleasantness near the Marne.

Now that the broadcasters have decided

2LA, The New York station of Robert L.
ischer, rated at 10 watts.

to do their stuff a little lower in the scale,
it is inevitable, like the flowers that bloom
in the spring, that sooner or later, the hams
are going to be pushed down the very last
notch in the available frequencies. And
when this is done, we suppose it will be
up to 1XAM to show us how to work at
negative frequencies or else use the heat
waves generated by the old faithful in the
basement as a carrier.

But these hard times are a few years off
at least. So while there are still a few
bright and shining hours, why not prepare
a scheme which will work as a sort of auto-
matic lobby with the gents who pass the
amendments that take our liberties and our
money ?

Not that these bozos are not perfectly
honest and working for the good of the
country; in fact, quite the contrary. The
point is that they must be convinced that
amateur radio is for the good of the country.
Ergo, the second fact follows. From time
immemorial—about a couple of decades ago,
when big business discovered that it needed
a good bit of representation in Washington
—it has been the custom of Congressmen and
Senators to let the various lobbies do their
thinking for them.

This may be a very good plan, and the
hams have a nice lobby all fixed up and
greased—oscillating, so to speak—for them
if they but take advantage of it. We speak,
brethren, of the Army and the Navy.

Just the other day, one of these gents
who gets a weekly pay check from the Sig-

nal Corps approached us with the cork out
and inquired if we wanted a good vacation
with all expenses paid. We knew instinc-
tively that there was a catch in it some-

“ where and so set about finding the red her-

ring. It happened that this halt-march feller
wanted us to sign up with the military as
a reserve something or other and take our
hard-earned two weeks at a training camp.

Now, the cork was out, but the smell was
decidedly not reassuring, so we decided to
talk philosophy instead of business. The
sergeant feller was impressed with the situ-
ation of the broadcasters going down and,
being a good ham himself, had a few mis-
givings as to the result in the end. He re-
peated our idea that the old furnace would
have to do its stuff as an oscillator if the
boys found it as profitable to bunk the ether
with bad sopranos in 1935 as they do in the
present anno domini.

But he was a back-slapping go-getter be-
fore he became a back-stepping go-and-get-it.
He had a scheme whereby the silk hats
under the golden dome could be convinced,
once and for all, of the value of ham radio.

This is the lay: The Army and Navy
will be absolutely dependent upon radio in
the next fight, if any. Things have come
to such a pass in the business of killing the

. other fellow in wholesale lots that it is im-

possible to carry on a respectable trade in
blood and iron if there is not a company
of radio men for every four companies of
anything else.

The second point in this syllogism is
that you can make a top kick (provided
the material is hard-boiled in the first place)
in a couple of weeks. But when it comes
to reading the da-ditditdit, it takes several
months and a little gray matter to start
with.

Therefore, if the Army and the Navy
have a whole flock of well-trained men upon
whom they can call at a moment’s notice,
it means that they will be able to organize
an effective resistance at a moment’s no-

Mr. H. C. Colburn is an ambitious amateur.
On 6XBY and 6UR with 50 watts he does
amateur work. On KFUU he is a broad-
caster. He’s an old-timer—see below. This
station is at San Leandro, Calif.

tice. . . . Geel!
dog!

Now the point is this: If the Army and
the Navy are dependent upon the hams and
have them on the list in some form or other,
these boys are not going to stand for the
mere silk hats mistreating them in favor of
a few broadcasters. The whole question
then resolves itself into one of finding the
best method of getting the boys on the list
without entailing any extra amount of the
beef and beans prepared by K. P.’s. Is it
not so? )

Now the Sunday school teacher always tells
about Daniel in the fiery furnace and then
shows you the No Smoking signs. So,
therefore, do we point to the fact that the
brethren must send in a few letters or some-
thing telling how this little problem may be
solved. Would it not be possible to enlist
the hams under the various branches of the
service and then set aside two or three nights
a month when strictly military business
could be handled by relays? It seems that
something- of the sort could be arranged.

This would not only be greatly to the
benefit of the branches of service involved,
but it would be the very best sort of train-
ing for the amateurs themselves. Of course,
any evening now down around the twenty
and forty band, there may be heard any
number of messages with the prefix, NRRL,
which will easily attest to the help the hams
are already rendering the Navy. The
trouble is that it is all being done unoffi-
cially and therefore no official notice may
be taken of it.

If this work could be managed through
a reserve branch of the service, mention of
it would be made in all the reports made,
and finally the Congressmen and Senators—
the gents of the silkers—would become so
accustomed to it that they would gradually
come to believe that an organization carry-

Ain’t we important! Hot

This is the station operated

by Mr. Colburn in the Old

Days. It was located at

Cripple Creek, Colo., and

went under the call 9KE.

Note the old K.W. trans-
former.
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ing on so much good work must necessarily
be protected. This is simply a subtile form
of propaganda, but it is one, I trow, which
will work with the greatest efficiency.

Further, if the men of blood and steel
habitually fall back on the work of the
hams, they will sooner or later begin con-
sidering them a part and parcel of the ser-
vice and so give them the greatest possible
consideration when they begin their yearly
campaign for appropriations, etc.

This is as it should be, since a great deal
of the new practices in the art which have
proved so profitable to the commercial and
military are primarily the work of the
great and glorious Fraternity of DBrass-
Pounders. Why not make all their work
semi-official, thereby also giving them much
in added facilities for more quickly bringing
the promising ideas to practicable use?

The greatest drawback to the whole
scheme is, of course, that no logical plan
has been worked out whereby the amateur
may retain his liberty—that is, freedom
from the military life—and at the same time
be a member of some reserve organization.
The writer has it on good authority that
those in charge of the Signal Corps division
will welcome suggestions as to how this
great army of men may be brought effec-
tively into service. Why do not some of
the bright boys do their stuff in originating
a plan which would be workable?

And just remember, as a parting shot,
that one of the best ways to insure the future
of the ham and at the same time one of the
best methods of improving his present status
and obtaining for him a wider flexibility in
his chosen field, is to get the authorities
actually and officially behind him. Selah.

HAMS PLEASE NCTE

The operators aboard the U.S.S. Pills-
bury, destroyer, division 43 with the Asiatic
I'leet, have a ten-watt transmitter under
the call NUQG. They are now stationed in
Amoy, China, and are anxious to establish
communication with amateurs in the U. S.
Word comes from them that many U sta-
tions would like, if possible, to establish
a two-way contact. Address all communi-
cations to O. T. Cooper, U.S.S. Pillsbury,
Asiatic station, care of postmaster, Seattle,
Wash.

THE MONTH’S NEW CROP OF
QRA’s:
8DJX —Frederick Coath, South Ridge
West, Ashtabula, Ohio. 5 watts, CW fone.
All crds answrd.

9SJ—Edward Reid, 325 East 57th St,
Chicago. Ill.  All reports appreciated and
answered.
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Station 9CFG at
Atwood, Ill., the
husky transmit-
ter of E. Dale
Nout, which he
operates in con-
junction with the
physics depart-
ment of the local
high school. The
old machine has
two four - watt
perkers and the
s ame thing for
modulation.
LHTTRTER VI TG T
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4AAD—]. H. Shaw, 206 Murphy Ave.,
Atlanta, Ga. 5 watts, CW, All crds
answd same day.

Reassigned—9ECA, Leo W. Knaust,
Box 343, Granby, Mo. 5 watts, 80 meters
and 40 meters. All crds answd. QSL'’s
appreciated.

2LR—G. L. Graveson,
Brooklyn, N. Y. All
promptly.

9BVV—Edward G. Hackstock, 204
First St., Menasha, Wis. Pse QSL a crd.
All crds answerd same day.

266 46th St.,

cards answered

8CRK—Peter Gramba, 548
Ave.,, Ambridge, Pa. 5 watts,
phone. All crds answd.

Glenwood
CW and

8DDU—Francis “Ed” Orcutt, 32 Madi-

son Ave., Ashtabula, Ohio. ICW, CW es
fone. Pse QSL QRK? mi sigs on 80 es
176X,

W. F. Brendel, Box
46, Fennville, Mich. 5 watts, CW es fone.
All cards recd here are QSL’ed.

8COZ—George

8AJL—Howard Hull, Box 244, Fenn-
ville, Mich. 5 watts CW es fone. All crds
QSL’ed QRK 8A]JL?

9EEM—Reassigned to M. F. Ellinger,
228 Prospect St., Menasha, Wis. All crds
answered.

1RG—Ernesto Montu, Bellagio, Lake
Como, Italy. Hartly 100 watts. Transmit

TR

G6NF is one of
the English
brethren, Alfred

Gay of 49
Mornlaw Road,
JLondon. The
transmitter must
put its punch in-
. to the air since
this station has
been handling
considerable traf-
fic with U, 8.
iince November

of last year.

I
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on Sunday, G.M.T. 1400 on 10 meters, 1500
on 20 meters and 700 and 600 on 45 meters.

CALLS HEARD

W. F. B, SHAW, ENGLAND
AMERICAN: laaw, labf, 1laf, laou, laqm,
laxn, laxt, lazr, 1bdx, 1bhm, 1blb, 1bzp, 1ckp,
leri, 1cx, leb, lef, llw, Ipl, 1py, 1vj, lxz, lzt,
2ag, 2blm, 2bm, 2brc, 2by, Z2chk, 2cjb, 2cuk,
2cpd, 2cvj, 2cxw, leq, 2gk, 21d, 2wb, 2xi, 2xk,
3bkl, 3bta, 3chg, 3cjn, 3cmr, 3hg, 3hj, 3oq, 4im,
4tj, 4ut, 4xe, 4xx, 8adg.

CANADIAN: lar, leb, led.
Hrd. on one tube. ‘Will QSL all crds.

C. KOERNER, 2CEP, 20 MURRAY PLACE,
STAPLETON, N. Y. C,, U. 8. A,
g-(2cc), (2ji), qra?, 2ki, 2kg, 2kw, (2lz), 2nb,
2nm, 2od, 2sz, Spz, 5rz, (5sz), 6gh, (6uf), {-8ab,
8ct, n-oba, oll, d-7ec, i-lmt, q-2lc, m-laa, naval-

ncg, nekz, nerk, nkf, nrg.
QORK mi ten watts? All

welcum es
QSL ed.

crds

ALEXANDER D. MACPHERSON, JR., BOYD
ROAD, NUNDAH, QUEENSLAND,
AUSTRALIA
U. S. A.: 2acp, 2bgi, 5lr, 50k, Sox, Sux,
6apt, 6weaf, 6cso, 6jy, 6agw, 6css, 6ut, 6vt, 6chs,

7czy, 7gq, 7iw, 7gq, 8cbp, 9bcw, 9rw, kel, kgo.
CANADA: S5bha.

8BRB, APOLLO, PA.
Single Tube—40 Meters
lain, lajg, lare, larh, lasa, laum, lawv, laxa,
1blp, 1bs, 1bvl, lckp, lcw, 1sl, 1sm, lut, lvd,
4cu, 4cv, 4du, 4kb, 4pu, 4sc, Stm, Sadh,
Saih, 5ail, Sais, 5ajh, Samw, BSasv, S5atv,
Sco, 5gm, 5pv, 5uk, 6aad, 6agk, 6awt, 6bin,
6bgz, 6bhz, 6bmp, 6bni, 6cc, 6c¢lp, 6c¢lr, 6cpf,
6cse, 6crp, 6cto, 6dgz, 6fin, 6im, 6jp, 6km, 6no,
6ts, 6ut, 6vc, 6vw, 6bxap, (62b or 620e), 7abf,
7ay, 7gb, 7gj, 7mi, 7nt, 7ux, 7rl, 7ya, 7zu, 9xi,
9xn, 9zt, nrrl, kjt, wiz.
CANADIAN: 2eq, 5tk.
MEXICO: 1k.
FRANCE: 8ss.
BELGIUM: 3ad.
ENGLAND: 1dj.
QRK? crd to any above requesting.

CHAS. DRESCHER, 1169 EAST 145TH ST.,
CLEVELAND, OHIO

U. S.: 1laao, (lafo), (laf), lagl, lalw, lapk,
lasf, (latq), (1bgi), 1lcab, (lepc), loq, 1lge,
(2agp), 2aif, (2ale), (2ams), (2bkl), 2by, 2cel,

2clg, (2cnp), 2cti, 2cqz, 2cul, (2ki), 2sz, (3aai),

3ajd, 3as, (3ash), (3bau), 3bnu, 3bgp, (3cey),
3ckh, 3qi, 3qt, 3rs, (4bk), (4bl), dgx, (4tw),
(4ua), (4uc), Safb, (5afd), (5afu), 5ajj, 5and,

5aom, (5agn), (5avn), (5aw), (5bb), (5ek), 5lr,
Sls, (5jv), 50q, (5ny), (5ms), (5rg), 5se, Suv,
5xa, Swy, (6af?), (6awb), (6baw), 6bcp, 6Dhz,
6bik, (6bip), 6bir, 6bur, 6buw, 6cbb,
(6¢hl), (6crs), 6cto, 6ea, 6eb, 6km, 6of,
6wt, (7adm), 7af, 7afo, 7afr, (7ec), (7gr), (7lr),
7ly, 7mp, (7nh), 7us), 7z, (9abw), 9ach, (9ad),
9aha, (9air), (9aij), 9aim, (9auc), (9axb),
(9baw), (9be), (9bht), 9bmi, 9buk, (9bpy),
(9buk), (9bwb), 9bwu, (9cfs), 9ckh, (9cjo),
(9co), 9col, 9cuo), (9cv), (9cxc), (9deo), 9dly,
(9doa), 9dke, 9dil, 9dvi, 9dwx, (9dwz), 9dxn,
9dyt, 9ees, 9eib, (9elb), (91a), Y9mm, 9np, (9pn),
(9nv), 9th, 9um, 9zd, 9zw.

CANADIAN: lei, 2au, (2be), (3ms), (3ti),
3xi. (3zd), .cr, (§bz), (5ef), (5go), She.

MEXICAN: (laa), laf, 1k, 1n, Ix.

ENGLISH: (2kz), 2kx, 2nm, 5Ska.

CUBAN: 2mk. .

SOUTH AMERICA: wjs.

BELGIAN: 3ad.

UNIDENTIFIED: wycj, hp.

Would appreciate reports from anyone hear-

ing my signals. Will gladly qsl


www.americanradiohistory.com

196

HOW TO LAY OUT YOUR PANELS

The writer has been somewhat surprised
in looking over the many published direc-
tions for building various radio sets to note
that, while considerable attention is often
given to the proper lay-out of the different
pieces of apparatus on the panel, and some-
times exact dimensions are given for drill-
ing the holes and placing the instruments,
no directions are given as to the best method
of transposing these dimensions to the panel
in hand or for the care of the panel while
the drilling is being done.

Anyone who has tried the old method of
clamping or pasting a piece of paper to the
face of the panal and drawing the lay-out
on this paper before drilling knows how
hard it is to do a good job in this manner
because the paper tends to become loose if
pasted on and is sure to bulge and sag at
different spots if clamps are used. In addi-
tion to this, the clamps are in the way dur-
ing the drilling and are likely to slip and
throw the holes out of alignment, as well as
to mar the highly polished surfaces.

________ Folo _ W C

+ vr
— LENGTH OF PANEL ——————*
LENGTH OF PANEL + 6°

N

1 WIDTH OF PA
IDTH OF PALF.
FOLD.

w|
[}
[}
1
Oy
2

[«—TWICE
00,

ENVELOPE FOLDED OVER PANEL

A panel.drilling template that will not slip out
of position.

The following method has been used for
some time by the writer and has proved
highly satisfactory: A piece of tough wrap-
ping paper is secured and cut as shown in
the diagram. This paper should be twice
the width of the panel plus two inches in
one dimension and as long as, the panel plus
six inches in the other. The corners are
then cut out as shown and the edges and
ends creased along the dotted lines.

The paper should next be laid out flat on
a smooth surface and rubbed evenly with a
damp cloth until the entire paper shows
damp on the opposite side. The panel should
now be placed face down in the center of
the paper and the two edges lapped over
and glued. The ends should then be folded
down and glued over the folded edges, thus
forming a closely fitting envelope around
the panel.

The covered panel is now placed in the
sunshine or close to a warm stove or radi-
ator and allowed to dry. When wet, the
paper expands a considerable amount, and
being placed over the panel in that condi~
tion, it will gradually shrink as it dries and
so become stretched as tight as a drum
across the panel.

The desired panel lay-out can now be
drawn on the smooth side of the paper and
the holes to be drilled can be marked and
center punched. There is no danger of
the paper slipping and the panel is protected
on both sides until all machine work has

Radio Wrinkles

been done. Then the paper can be torn off
and the panel will emerge in perfect con-
dition. ’

Contributed by H. J. Nethken.

RADIO “B” BATTERY CABINET
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An excellent method for disposing of the “B”
batteries.

This novel radio “B” battery cabinet is
designed for the set owner who desires neat-
ness and efficiency.

It is constructed to eliminate unsightly
wires and makes the removal and replace-
ment of “B” batteries a very simple matter,
somewhat similar to the changing of the
batteries in a flashlight.

The battery is inserted from the rear and
pushed all the way in, contact being made
by spring brass clips.

A connection is made for the 22%4-volt in
the front of the cabinet and is brought to
the rear by a brass strip. Connections can
be made by bus bar to the set from these
posts. The cabinet shown in the sketch is
designed to take a 7x18 panel, but a larger
one can be made.

The interior measurements for the battery
compartments are as follows: Length of
each compartment, 814 inches; depth, 6%
inches, and height, 4 inches. Spring con-
tacts are 3x1 inch, bent in the center. Per-
fect connections can be made and the danger
of short circuits and improper hooking up
of the batteries is entirely eliminated.

Contributed by Joseph J. Dargo, Jr.

A CLOSED CIRCUIT JACK AND
PLUG
Nearly every object around the house has
more or less use in a radio set and here is
a use for the clothes-pin. Procure a clothes-
pin of the type that is illustrated in the

BRASS ANGLE >

{
\ WOODEN STICK

¥
e = 5 WIRES
+

COPPER STRIPS

If a jack and plug are needed for an experi-
menta! set these are easy to make.

sketch and bend around the ends A and B
strips of thin copper for contacts. As the
jaws of the pin are normally in a closed
position, these contacts will normally be
closed. Lead wires are soldered at the points
A and B. The plug is made from a wooden
rod that fits snugly between the jaws of
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the clothes-pin. On this rod are fastened
two contacts to which are soldered the phone
leads. " This jack and plug are casy to con-
struct and should prove of value to the ex-
perimenter.

Contributed by Ellis Elder.

VARIABLE RESISTANCE
COUPLING

No two sets operate on the same value
of resistances when using the resistance-
coupled type of audio frequency amplifica~
tion. The resistances should be adapted to
the characteristics of the tubes used, the
aging of the tubes, and the changing voltage
of the “B” battery.

Variable resistances may be made so as to
occupy very little room. Nearly all com-
mercially made variable resistances are so
made that it is awkward to mount them.
Fig. 1 indicates a room-saving method. Use
a base of hard rubber or bakelite 2x1Yx
1s inches, which is slit in two places about
three-fourths of the length of the block.
The resistance element (See diagram) is
made by dipping a strip of cardboard in
waterproof India ink. The resistances are
usually arranged in pairs, one of the resist-
ances making contact with the plate and “B”
plus supply, the other making a connection
from the grid of the amplifying tube to the
filament. Sliders are made from sheet brass
and electrically connected to the contacts at
one end of the resistances by a soldered flex~

RESISTANCE

By placing the variable resistances as shown,
leads are eliminated and the efficiency of the
set increased.

ible wire. Be sure that the flexible wires
are well insulated. Roller contacts on the
India ink resistance insure that the ink will
not be scraped off or injured. These rollers
are made by mounting about four of the
ordinary spacing washers, from commercial
variable condensers, on a Y-inch brass bar.
Be certain that the pressure of the rollers
on the resistance strip is firm and secure.

The figure shows how this unit may be
placed between two tube sockets in such a
manner as to conserve space, and save wir-
ing all but one lead (to the “B” plus sup-
ply). Long binding post bolts are substituted
for the short ones usually found in com-
mercial tube sockets, and the wvariable
resistance unit and the fixed condenser are
Egund to the socket terminals with the same

Its.

Contributed by Adelbert Ford.

CONSTRUCTING A LOOP
ANTENNA

The actaal construction of a loop antenna,
also known as a coil antenna, is a very sim-
ple matter. The main difficulty in the prob-
lem is to find out what the dimensions of the
loop should be and how many turns of wire
should be used on it. The question also
arises as to what size of wire will be best.

The question as to the wire size will be
answered first. It is generally conceded that
to obtain the lowest possible resistance in
a coil, No. 16 wire should be used. This
holds true in the case of a loop also, but it
is possible to use larger wire on account of
the spacing of the turns. There is little
gained by this, however, so that No. 16 wire
is probably the best size to use.
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) STANDARD HOOK-U

EVERY month we present here standard hook-ups

which the Editors have tried out and which are known to give excellent results. This leaf has perforation

marks on the left-hand margin and can be cut from the magazine and kept for further reference.

of 5c per sheet to pay for mailing charges.

RADIO NEWS has also prepared a handsome heavy cardboard binder into which these sheet
In time there will be enough sheets to make a good-sized volume containing all important hook-ups.
lished enumerating and classifying the various hook-ups.

prepaid on receigt of 20c.
index will be pu
A

ST It

TSI O T I

CI

These sheets can also be procured from us at the cost

s may be fastened. This binder will be sent to any address,

Every year an alphabetical

T Lt

Handy Reference Data for the Experimenter

RESISTANCE AND IMPEDANCE
COUPLED RECEIVER

Circuit No. 109. Resistance coupled
amplifiers at wave-lengths below 600 meters
give rather mediocre results, but if a tuned
circuit is used instead of the usual grid leaks,
much better results are obtained. Such a
circuit is shown in Fig. 109. The resistances
should be variable so that they may be ad-
justed to prevent oscillation of the circuit at
any wave-length,

The antenna and secondary coils are wound
on a 3-inch bakelite or hard rubber tube.
The secondary of 50 turns of No. 24 D.C.C.
wire is first wound on the tube and over this
is wound the 15 turns that form the pri-
mary. The two coils that are in the plate
circuits of the radio frequency amplifier
tubes are 50 turns of the same size wire
wound also on 3-inch tubes. The blocking
condensers of .0005 mfd. and .00025 mid. in
the plate circuits oi the first two tubes should
be tested hefore being installed, for, if they
are shorted, the plate voltage will be intro-
duced into the filament circuit, and the tubes
blown out.

There is not shown in the diagram any
form of audio frequency amplification, but
this is placed after the detector in the con-
ventional manner. Type UV201-A or C301-A
tubes should be employed.

THE PRIESS FIVE-TUBE REFLEX

Circuit No. 110. This reflex receiver
has a sensitivity determined by the utiliza-
tion of three stages of radio frequency am-
plification, one of which is tuned in order
o give a high degree of selectivity. This
selectivity is increased by the use of a loop
antenna.

The radio frequency transformers can be
home-made, if desired, and the specifications
are given below, but it is recommended that

a standard type of transformer is installed,
as transformers arc more or less difficult to
construct. The first R.F. transformer, R1,
has a primary winding of 33 turns and the
secondary has 105 turns, wound with No. 26

have a ratio of 4 to 1 and A2 has a ratio of
5 to 1. The panel may be about 15 inches
long and the depth of the cabinet about 8
inches. There is a crystal cmployved for
rectification instead of a tube, because ol its

wire. The windings are of the “pie” type many well-known advantages.
and the mean diameter is 174 inches. Two The three stages of audio frequency am-
l.0005 MF. “.00025 MF.
i | !
=L
70005 .0005 l_
IE MF. .001 ME
I5ST. |SOT 50T
! l .
~-A +A +8 +pB

Three-tube receiver using variable

oi the pie windings are in the primary and
three in the secondary, and there is also a
little iron used in the core. R2 has 75 turns
on the primary and 400 turns in the second-
ary, wound with No. 34 wire, the mean
diameter of the coils being about 34 inches.
R3 is also wound with No. 34 wire and has
the same diameter. There are 225 turns on
the primary and 330 turns on the secondary.
Each of these transformers has a litle more
iron in the core than the preceding one. The
audio frequency transformers Al and A3

-B 90V. 45V.
resistances to prevent oscillations.

plification are used to get enough volume;
it is possible to use as many as three stages
because of the staggered characteristics and
the balancing and opposing of the stray fields
of the transformer systems. In the com-
mercial receiver there is a grounded metal
panel used; the lowest connection line in
the accompanying diagram represents this
grounded panel. UV201-A or C301-A tvpes
of tubes are recommended for use in this
receiver.

The tuning of the first stage of radio frequency
gives excellent selectivity to this five-tube reflex set.

OO . . R, .00035 MF Re R3 As
0005 ME S ll‘ l
x & I |
1) ) ] 1] )] I
ol D B 8 D) =
400 W N L_J s At +A
Rge == -
(el -1— 0005 MF. S | [ .
= e = ] — +B
oo S S 002MF S
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A popular English reflex receiver using resistance instead of transformer coupling in the audio stage.

THE RESISTOFLEX CIRCUIT

Circuit No. 111. This is an English
circuit that has found great favor among
British radio fans. It differs from the ordi-
nary form of reflex circuits in that the audio
frequency amplifier has resistance coupling
instead of transformer coupling. As a re-
sistance has no natural period of vibration
it will not cause the howling which is so
common in transformer coupled reflex cir-
cuits. In Fig. 111 the first tube acts as both
radio and audio frequency amplifier and the
second tube is the detector. In the plate
circuit of the detector is a resistance of
50,000 ohms, shunted by the condenser.

The grid condenser in the first tube circuit
is used for blocking the plate voltage from
the grid of the tube. The phones or loud
speaker are connected in the plate circuit of
the amplifier tube in series with the primary
of the radio frequency transformer, which
is preferably of the tuned type and should
be so adjusted that the circuit will not oscil-
late at any setting of the condensers. A
plate voltage in the neighborhood of 100
volts, depending, of course, upon the type of
tubes employed, will be necessary for good
reception.

SHORT-WAVE TRANSMITTER

Circuit No. 112. 1In the accompanying
diagram is shown the circuit of a transmitter
that should prove of interest to the trans-
mitting experimenter. It is the circuit that
was developed by John L. Reinartz and has
been operated successfully on wave-lengths
as low as 5 or 6 meters. There are four

.001 MF,

variable condensers employed, two having
twenty-three plates and the other two having
eleven plates. The inductances L1 and L2
are wound with copper ribbon and have about
five turns each, the number of turns depend-

A?T ENNA
+
—F 70005
250MMF R.F CHOKE
L )
L2
250 MMF. >

COUNTERPOISE  5000-10,000 OHMS gl —

@ N
A short-wave transmitter that is easily built
and interesting to work.

ing on the type of vacuum tube used. The
resistance in the grid circuit of the tube also
depends upon the type of tube used and is
between 5,000 and 10,000 ohms. This value
is dependent upon the type of tube because
of the amount of plate voltage that may be
used, the value of the resistance varying
directly as the plate voltage. The radio fre-
quency choke coil may be either a 300-turn
honeycomb coil or 200 turns of No. 24 wire
on a tube approximately 114 inches in diam-

% ROTOR

—00000 —H=

i PRI SEC. “.ooozs ME
F JL
i
== .0005 MF, 0005
Gl T

eter. The type of vacuum tube may be a
S-watt, an “E” tube or a 201-A.

It will be seen that, in this circuit, the grid
and plate are so connected that their poten-
tial 1s but little more than zero, the circuit
being so proportioned that sufficient voltage
is procured for the proper operation of the
tube. The size of the antenna has very little
to do with the operation of the circuit. other
than that there must be not more than one-
half wave-length spacing between the far
ends of the radiation system for proper
electrostatic coupling. The radiation system
being one condenser of the whole circuit, it
may be nearly any length.

ROBERT’S REFLEX RECEIVER

Circuit No. 113. This type of reflex re-
ceiver is sensitive, selective and gives signals
of excellent volume and clarity. The quality
of reproduction depends greatly upon the
inductive relations of the various coils, as
will be seen by experimenting with the
circuit.

The primary and secondary coils are
wound on a 3-inch tube of bakelite or hard
rubber. The primary has 10 turns and is
wound over the secondary of 50 turns, No.
20 D.C.C. wire being used. There are two
ways of making the four-coil unit. One is
to wind the coils in cylindrical form and the
other is to employ spider-web forms. S and
F indicate the start and finish of a two-wire
coil made by winding two wires, side by
side, on the form at the same time, the wire
being no larger than No. 26 D.C.C. It is
also advisable for one wire to have colored
insulation so that there will be no danger of
confusing the windings. It has been found
that the R.F. tube can be more easily neu-
tralized if these two wires are twisted to-
gether before winding them on the form.
Twenty turns of this twisted wire are wound
on a spider-web form or on a 3-inch tube.
This leaves four connecting ends, two at the
start, S, and two at the finish, F. The S
of one coil and the F of the other coil are
connected. On a second spider-web form,
placed about 15 inch from the first, are
wound 45 turns of No, 22 D.C.C. wire. If
the 3-inch tube is being used, the same num-
ber of turns may be wound on, starting 4
inch from the starting end of the 20-turn
coil. At the finishing end of the 20-turn coil
is placed the tickler, which has 22 turns of the
same size wire. If spider-web forms are
used, the tickler may be about the same
number of turns, placed on one of these
forms and variably coupled to the secondary.
It should be noticed that the antenna and
secondary coils must not be in inductive re-
lationship to the four coils just described.

Py
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+8  -A +A
45V. -8
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oo

+B +8
gov. 120 V.

The Roberts reflex receiver is an excellent one if the coils are wound accosding to instructions.
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— Radiotics—

EASIER SAID THAN DONE

The Evening Post Radio
Magazine, of Chicago, I,
on April 23 had the follow-
ing head: "“Lumbermen’s
Dinner to be PUT ON
THE AIR.” We really
consider this to be an
unique manner in which to
serve a dinner, but the
Chicago Post does not tell
us how the diners are going
to stop the viands in their
wild flight through space.
Contributed by C. F. Noe.

THE MUSIC WILL BE SWEETER

In the May, 1925, issue
of the Experimenter Maga-
zine, in an article about the
erection of an antenna,
there is mention made of a
Jead-in that is new to most
of us. ‘'In such a case the
Jead-in should also be in
CAKE form.” Doubtless,
this is to insure the sweet-
ening of any sour notes that
may be transmitted.
Contributed by Morris Pool.

NOTHING BUT THE TRUTH
In the Los Angeles (Cal.)

Daily Times of April 30 we Ei‘ﬁg_;ﬂ«;&

find the following adver- W | o
tisement: *‘'For Sale—New - !
Radiola Super Het. It's g

terrible!  Will trade for

side-saddle or 100 lbs. of
goat's milk.” Whoever the
person is that Sseems so
anxious to rid himself of £
his set, we will hand himn
one thing. viz.: he sure be-
lieves that the truth will

out.
Contributed by L. K. Mack.

SOME ARE STUCK UP

In the San Antonio (Tex-
as) Light for April 28 we
find the announcement that
from Station WRC there
will sing “the Maryland U-
GLUEE CLUB.” We often
marvelled at the sticking
power of some tenors and
the way they cling lovingly
to certain notes. There's
the reason!

Contributed by
T. C. Rumney.

FOR FUNEREAL MUSIC ONLY?

In the Chicago (IIL)

Daily News of April 30 E e
there is_an article headed:
“Gets DX on _BURIAL O aTe M
ANTENNA.” This is a | a_,-g..wTMAM
custom that has been hand- 4 REDHO
ed down apparently from z
the first Awericans, the In- T BoRiED ] e
dians, who were accustomed . !Lf Rt
to bury with the departed E ) )
brave his favorite weapons, s 3
Like the well-known brook, |
radio must go on forever.

Contributed by H. R. Arnold.

NEW UNIT OF CURRENT MEASUREMENT
e I]?adio A}I‘agai;.'i:‘t)e of Aus-
5" AINT: ‘ tralia in the Fcb. 18 issue
[r::_\,uﬁ' A ran an advertisement about
2 DeForest tubes that *‘“—take
volts at .06 of an
AMPLI1ION Filament.””
Down below the equator
they sure do things back-
wards. Imagine having a
loud speaker in a vacuum
tube! It is to laugh.
Contributed by
T. M. Fuery.

NEW TEST FOR TUBES

From the catalog of the Pay
Wholesale Radio Service :
Company, 9 Church St.
New York City. we learn
that in a set are used
“FIRE-TESTED Cunning-
ham tubes.”” We believe that
the way the tubes are tested
is that they are fired from
the top of a tall building
and if they bounce several
times without breaking they
are marked Q. K.

| (AW-HT THIS |
FIONE 1S QK. !

Contributed by J. Schott.

HOW LONG IS THIS RECEIVER?

The Detroit News of
April 26 has an article con-
cerning some questions that
a set-owner should ask him-
self. One of the questions
is: **Are you using CAR in
tuning your receiver?”
There are some sets that we
have tried to tune when we
needed two or three more
hands, hut we have yet to
meet a set of such a length
that it was necessary to use
a car in going from one dial to another.
Contributed by Albert Everett.

HERE'S YOUR CHANCE
pl" f‘h‘i{ Dct(;:-er h('COI:'i)
e —=——03 Post o ay 10 is this ad-
'IEI‘JUBCF‘%E(;;&E vertiscmént: “Exchange

your burned-out tubes for
SK{&.}; WO RYOU $1.75.” That is what we

PUSHIN 7 call big-hearted in every
3 sense of the word. And

confidentally, we'll whisper

in your ear that we are

already collecting the *‘dead

" "s0 we can cash in on
this offer.

Contributed by

Chas. Bloedorn, Jr.

TUBES, TUBES EVERYWHERE

The following advertise-
ment was found in the Bat- W
tle Creek (Mich.) Enquirer |
of April 26: *For Sale—
Three-tube radio, with
three.- TUBE ALRIAL. G.
and B. batteries.”” No won-
der they wanted to dispose
of such an outfit. We find
it hard enough to keep tubes
operating in a set without
bothering ahout them in the
antenna, too. Nice job
changing tubes on a snowy night. eh?
Contributed by L. Anderson.

NNTIRTATT " Tt v e 0

s

1f you happen to see any humorous mis-
prints in the press, we shall be glad to have
you clip them out and send to us. No
RADIOTIC will be accepted unless the
printed original giving the name of the
newspaper or magazine is submitted. We
will pay $1.00 for each RADIOTIC ac-
cepted and printed here. A few humorous
lines from each correspondent should ac-
company each RADIOTIC. The most
humorous ones will be printed. Address
all RADIOTICS to

e

Editor RADIOTIC DEPARTMENT,
c¢/o Radio News.

DENTISTRY A LA RADIO

In the ."\J)ril issue of the
Scientific American there is
a description of variable
condensers, which reads. in
part: “—Another exponent
of the old sliding plate con-
‘ilel?;\e'll:l“gasf Ahl’ ERED Y
* S. for the purpose
of giving a SQUARE JAW &
curve and minimum capac-
ity.” Those modern tor-
turers, the dentists, have
applied radio to their work.
Contributed by L. R. Cadle.

MODERN EFFICIENCY PLUS

From the Detroit News
of April 3 comes this beau-
ty: ““Complete Knock-Down
Freshman Masterpiece Set,
in factory assembled KID.”
Judging from this, kids are
now factory-made, equipped
with sets. Perhaps this ac-
counts for their carly at-
tempts to brcadcast.

Contributed by
C. H. Pickett.

BELIEVE IT OR NOT
rOn .\[arPchb 28 I‘_hfiqRadl.‘;
Ceening Public Ledger o
Philadelphia advertised that /”71(:;?;\
the U. S. Tuhe Exchange R W57
built sets with OR WITH- s
QUT MATERIAL. You b
should see and hear them.” L
And then they say that \uf
Philadelphia is a slow town. — N\~
We think somebody lied. Ly
Contributed by .
John McAMurray.

wwWw americanradiohistorv com

HOW TO IMPROVE RECEPTION
In the September issue of

Radso there is a short note » %
about the care of head- ‘¢ %
phones. 2

In part it reads: o
“Keep a GOOD WATCH ;
on tl[':c diaphragms of the
head-phones.” owever. it
is not specified whether the
watch is to be an Ingersoll
or a Waltham and for just
what the watch is to be
used, Maybe it’s to supply
those extra hands the set
tuner so often needs.

Contributed by H. G. Akins.

DID NOAH HAVE ONE IN THE ARK?

The Toronto Daily Star
of March 30 carried an ad-

THIS 15 vertisement advising the
STATiu‘N KATZ public that *the Cam-Fish
- Co. is the OLDEST RA-

. DIO MOUSE.” After ex-
-2 tensive research we have
been unable to ascertain
from where these animals
originally came. but we'll
bet there are none at Sta-
tion KATZ!

Contributed by

V. Carrie, Jr.

QUITE A TRICK

In the March issue af
nmem
SHE VANISH
S W oyT SWEET

Popular Science is an arti-
Q LD LM

of a receiver that says in \
part: “The receiver should |
squeal when the cat-whisker
is not in contact with the
erystal, and should disap-
pear when the whisker s,
makes contact.” This s’ z
evidently a set for the ma- il

gician; he would be the

only one who could find the

set after its disappearance.

Contributcd by Bernard Parr.

cle about the construction

[
b
[~
N

NOT SO GOOD FOR THE TUBES

On Feb. 21 the Telegram-
Mail of New York carried
an advertisement that read:
*Panels and TUBES cut to
order while you wait.” This
must he another one of
those much advertised steps
forward, if they can sell
pieces of tubes.

Contributed by
Herbert White.

A NEW RADIO TITLE

In the New York Sunday § :
World of April 26 we see ": sry Z
VAMIK r;_j i

the article. “Transmission

Underground 1'roves Suc-
cess,” by H. G. Silbers- N\«
dorff. A.M.LLK.E.” Evi- £ .3

dently Mr, Silbersdorff has
spoken over the “‘Mike” so
often that he has found it
necessary to add a new ra-
dio title to his name. We
recommend it heartily to ail

broadcasters.
Contributed by H. Gernsback.

IN DAYS OF OLD

The April 11 issue of the
Literary Digest  contained
this enlightening advertise-
ment: “—official list of
broadcasting stations as of
February 11, 1024.” And

BROADCASTING IN 1024 A D

e “J

[ - 1 they try to tell us that radio
is still in long dresses! “Sir

=le ™ (rf.‘* Launcelot du Lac will now

y k broadcast how he overcame

m g j right valiantly all the Sir
= 4

et Knights of (zi\melo;’!"
P ontributed by
John M. Reed.

RADIO’S LATEST ACHIEVEMENT

In the New (;astlc (r’a.)
News of April 20 there ap- c CETTOTET
O HOwS

L.CROPS ?)

pears an advertisement read-
ing: “MAGNAVOX
SEEDS that grow.” Flow.
ers! Garden! Field! All we
have to do now is to plant
a field with these seeds and
have a new loud speaker
every day. At least. we can
have a loud speaker 1n
every room.

Contributed by

John J. Ryczaj.

S LNt



www.americanradiohistory.com

Radio News for August, 1925

(Patent No. 1,528,047, Frank Conrad. Filed
March 15, 1922; issued March 3, 1925. As-
signed to Westinghouse Electric & Manufac-
turing Company.) 3
Radio telephone system having a modulating

system particularly adapted for high-power oper-

ation. The modulation system employs a ther-

mionic_tube which is so associated with energy-
absorbing

circuits that only relatively small

amounts of energy are dissipated in the modu-
lator tube itself, the larger portion thereof being
dissipated in the absorbing circuit. A pair of
parallel connected valves are arranged in the
transmitting circuit and modifications of the fre-
quency of the impressed radio frequency currents
cause opposite variations in the power absorbed
by the respective circuits.

(Patent No, 1,533,278, J. Slepian. Filed Novem-
ber 20, 1920; issued April 14, 1925. Assigned
to Westinghouse Electric & Manufacturing Co.)
Plate circuit excitation for an electron tube

system in which multiphase alternating current is

used for exciting the plate filament circuit. A

polyphase source of electro-motive force is included

e

in the plate filament circuit to produce a flow of
current therein similar to that produced by the
direct current electro-motive force method of
plate excitation. A rotating electrostatic field is
thus produced within a closed vessel, which field
may be controlled for further controlling energy
in the output circuit of the electrom tube.

(Patent No. 1,532,367, R. A. Weagant. Filed
February 7, 1919; issuted April 7, 1925. As-
signed to Radio Corporation of America.
Method and apparatus for radio signaling for

reducing the effect of static disturbances. An

antenna system comprising pairs of collectors is
provided in which static energy may be succes-

sively received while signaling energy is simul-
taneously received from substantially the same
general direction. The relative differences of
phase between the resulting currents is utilized
to select the desired current.

*Patent Attorney, Ouray Building, Washington,

By JOHN B. BRADY*

(Patent No. 1,530,660, W. F. Friedman. TFiled
July 26, 1922; issued March 24, 1925.
Printing telegraph system for effecting simul-

taneous transmission and reception of a plurality

of code signal impulses representing the individ-
ual elements of the message characters that are
to be transmitted. The object of the invention
is to reduce the time necessary for the trans-
mission of printed messages by telegraph. A set
of generators of radio frequency oscillations at
different radio frequencies is provided. A single
modulation frequency is employed for telegraphi-
cally modulating the oscillations., A set of make-
and-break keys are arranged to control the modu-
lating or non-modulating of the oscillations. The
keys are operated simultaneously and permuta-

tively to correspond to the permutations of a

plural unit signaling code representing message

characters. The receiving station sets of receiv-

COMPLETE
COMPLETE TRANSMITTING RECEIVING SET

S\ET CONTROLLING w* CONTROLLED BY W

\ T 7]

w X w' X

7 h

COMPLETE }
RECEIVING  SET
CONTROLLED BY X

SET CONTROLLING X'

ing instruments are arranged to isolate the re-
spective oscillations, detect the same, and control
relay circuits which are operated permutatively
to actuate a printing mechanism reproducing the
transmitted messages.

(Patent No. 1,534,160, S. Cohen.
17, 1925; issued April 21, 1925.
Condenser, in  which the rotor plates are

mounted on a ball-bearing member with- the rotat-

able shaft journaled in a spring chuck secured
in one of the end plates forming the condenser
frame. The condenser is designed for high elec-

)Fi led February

- —
L] —
= —
= — e
R
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velope with a filamentary cathode symmetrically
spaced around the anode. A magnetic field is
generated substantially parallel to the axis of the
cathode. By controlling the magnetic field, the
electron emission from the cathode is controlled
to effect variations between the anode and cathode
circuit.

(Patent No. 1,534,373, H. Tisclier. Filed Octo-
ber 25, 1922; issued April 21, 1925. Assigned

to C. Brandes, Iuc.)

Diaphragm for telephone receivers, cousisting
of a pair of super-imposed members forming an
air chamber therebetween, in which one of the
members has an F-shaped slot therein. The ob-
ject of the invention is to provide a diaphragm
structure which will faithfully reproduce all of
the tones of the musical scale. The patent covers
an electro-magnetic sound-reproducing mechanism
having a base made up of a plurality of stamped
metal parts. The invention is particularly adapted
for quantity production of electro-magnetic sound
reproducers.

(Patent No. 1,530,988, H. W. Everitt. TFiled
November 6, 1920; issned March 24, 1925, As-
?gned to Western Electric Company, Inc.,, New

ork.

Testing vacuum tubes and measuring the oper-
ational constants of electron discharge tubes. The
constants which it is desired to measure are one
or more of the following: Amplification f{actor
U O, which is the ratio of the amplified current
from the output circuit of the tube to the poten-
tial applied to the input; cathode-anode, impe-
dance Rp, 7. e., the internal output circuit impe-
di;lc(e) of the tube; and the mutual conductance

Rp.

By the present ipveution the constants of the
tube can be read directly from dials which oper-
ate the different parts of the testing apparatus.

trical efficiency and high dielectric characteristics.
The frame of the condenser and the rotor plates
are of the same electrical potential.

(Patent No. 1,535,082, E. F. W. Alexanderson.
TFiled September 28, 1920; issued April 21,
1925, Assigned to General Electric Company,
New York.)

CURRENT

b

O MaAGNETIC
FIELD

Electron discharge device, in wlich an elon-
gated anode is disposed within an evacuated en-

D. C.
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An adjustable balancing resistance is provided,
connected in circuit with the electroun tube tested.
The resistance is calibrated in terms of the im-
pedance of the space discharge path between two
of the electrodes of the tube., When proper read-
ings are obtained on meters in the tube circuits,
the tube constants may be determined f{rom the
dial settings.
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Correspondence from Readers

MENTAL RADIO

Editor, Rapio NEws:

In Mr. Gernsback’s editorial, “Mental
Radio,” April Rapio News, you describe a
state of affairs that you consider unexplain-
able and improbable. If at any time ex-
periences such as these had been yours, radio
with its stages of amplification would be-
come mere amateurishness compared to it,
and maybe—or maybe not—you would have
gone after it as the newest of new inven-
tions.

A year or so ago, Dr. Conan Doyle was
reported to have conversed with the spirits
of those departed. My regret was sincere,
for in my estimation the creator of the im-
perturbable Holmes had fallen into the wiles
of the Yogis. When, however, a young
woman came to me in mental distress and
reported that she had heard voices live with
modulation and resonance, saying something
real to her, I listened attentively and ques-
tioned minutely and then told her, in a
superior manner, that she was talking
through her hat—that such things were de-
lusions. This suffering young woman was
shortly afterward brought before a psycho-
pathic board and in psychic parlance
“canned.” If I had been more charitable
or had had the good fortune to have read
vour “Mental Radio,” I would have advised
her to put a heterodyne oscillator under her
pillow. ’

You say that a number of these cases have
come to you and although you claim that
they have heard nothing, it is my opinion
that they have actually had sound waves
impressed on their tympana. Unfortunately,
I cannot account for the “why” or explain
its insidiousness, so that my opinion is gra-
tuitous and based on evidence that is dis-
credited by others, as well.

I have heard and do hear these voices. and
since I am unable to get any co-operation
in solving their meaning, I have relegated
the whole subject to the junk heap of medie-
val propaganda of some sort or other, which
exploits the gullibility of human nature. I
have presented a few of these facts to doc-
tors, lawyers and to laymen, and the answer
has been a bland perplexity at my ignorance.
At most, it is an hallucination, poppy-cock
of my own fabrication and other trivialities
of that sort, but at the same time all are
tremendously interested in how I react to
these non-existant phenomena. No, there is
no relief to be had except by remote con-
trolling and that by all sorts and conditions
of people, psychopaths, neuropaths. osteo-
paths, allopaths via homeo-diatetic-opaths
and so on, all mixed together, or in single
dosage, while the voices go right on talking
hieroglyphics just the same.

After commenting, in one instance, on the
remarkableness of this invention, was
asked, “What are you going to do about
it?” Nothing whatsoever. What does one
do about yesterday's newspapers, prohibition,
bootleggers, politics, greed, stupidity, cancer,
famine, poverty, etc.? They have come to
stay.

If these voices are heard by some, why
do not all hear them? Probably many have
heard and accepted them along with the wars
of the Medes and Persians or, in the ab-
sence of their own volition, have accepted
them as their guide. The number, however,
is probably in the minority and has been
created by an unnatural environment which
has forced them to evolve a psychic basis of
their own; or they may be individuals who,
on trying to accommodate themselves to
artificial systems. have failed to understand
any of them and are totally lost in the maze
of arbitrary mandates. In that state of

super-stimulation, some senses become more
acute than others and hearing may be one
of them. To cite again my own instance,
when the slam-banging began and every
muscle was wracked by a sudden jar, my
hearing became painfully acute and the voices
got in and have stayed in for over fifteen
years—the first thing in the morning until
the last thing at night. Your instances of
hearing them on elevated trains are probably
correct. I hear them there also and in the
open spaces as well. In a room where peo-
ple are talking I hear them over all and so
plainly that I wonder others do not likewise.
That they do not is evidenced by the fact
that I have noted this when with those who
are oblivious of the existence of this phenome-
non. I do not think there is anything spirit-
ual or self-generated about it. It is the re-
sult of continued stimulation and concentra-
tion. A musician will hear sounds that the
unaccustomed ear does not hear or does not
distinguish. How the sounds are propagated
is probably not beyond the scope of techni-
cal research and may be one of the confis-
cated patents of the German War Office
adopted by the United States in conducting
a sort of internecine warfare.

A remarkable omission in the recital of
your cases is that none of them suspected
that what they themselves said might be
heard by others than those to whom they
were speaking. For a time, scraps of my
conversation were retailed to me, but as that
activity did not last long I did not have the
opportunity to check up on it with any defi-
nite results. I assume. however, that any-
thing that I say anywhere at any time and
to anycne in particular is decidedly not
entre nous.

My reasons for writing you are as fol-
lows:

1. If this warfare in civil life is a
branch of governmental strategy and is to
be kept dark, why should your magazine
with its large circulation bring it to notice?

2. If it is to be brought out into the
open, wouldn't it be better to give it a hear-
ing without stoutly denying its possible exist-
ence at the outset?

3. If it is decided that it does not exist,
what disposal is to be made of the morons
who become involved in its meshes? I was
entirely unable to give any assistance to the
young woman who told me that she was
called a harlot and was frantic about it.

4. What I hear is equally good and at
times exceeds goodness by becoming remark-
able bits of psychoanalysis. For all that, I
think it an incumbrance upon society, and
if it ever permeates the financial world so
that every legal document becomes a public
property when voiced or read aloud, the peo-
ple of the nation will find that they have
only added to the complexities of existence
in a way that will not enhance their welfare
nor add to their ease of mind. What we need
is less bone-headed propaganda and more
brains to preserve the integrity of man’s in-
dividuality and health. At the présent rate
of evolution in that direction, we will not
have it for a million years to come.

GEeorGE W. WIENHOEBER.
791 Bryant Ave., Winnetka, Il

(Of several hundred letters received re-
ferring to “Mental Radio,” the above letter
is the most intelligent as well as constructive
we have scen as vet. Here is a man who
seems to know what he is talking about, and,
more interesting than all else, he knows
radio, and approaches the matter with an
open mind. We should very much like to
have the pleasure of interviewing the corre-
spondent and giving him a test in Rapro
NEws I.ABORATORIES for the benefit of all.
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We extend to Myr. Wienhoeber an invitation
to our Laboratories, and shall be glad to
make available to him all modern scientific
facilities, if he cares to submit to such a
test—EDITOR.)

MASTERS AND SEA-GOING OPS
NOTE

Editor, Rapio NEws:

I have read in several of the past issues
of your magazine of the controversy between
masters and radio operators about conditions
on board ship.

As I intend to become a commercial oper-
ator soon, 1 should like to communicate with
several masters and sea-going operators in
order to become acquainted with all the
duties of an operator.

Might I request that, for this purpose, my
letter be printed in your Correspondence
from Readers column?

Frep HANTELMAN,
c/o J. F. Bradford,
Burlington, Wash.

AN ADMIRER FROM PORTO RICO

Editor, Rabio NEws:

Thanks for the publication of my last let-
ter. I'm glad to say that the number of
letters has increased from 217 to 307—most
of them from New Zealand. Australia, Ire-
land, Canada, Philippine Islands and Pan-
ama.

Let me use a few lines now to tell you
how I like Rapio NeEws. I have stopped
buying other radio magazines, not because
they are not good. but because I find Rapio
NEws sufficient to increase the knowledge
of the radio reader and experimenter.

Radiospectfully vours,
ERrNEsTo Diaz,
Box 224,
Caguas, Porto Rico.

Even in the far interior of China, radio has
its enthusiasts despite the various obstacles,
the Foreign Relations Committee and the

“Open Door” policy.
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does not matter whether or not they advertise in RADIO NEWS, the RADIO N
pendent organization, with the improvement of radio apparatus as its aim.

RADIO manufacturers are invited to send to RADIO NEWS LABORATORIES, s

amples of their products for test. It
EWS LABORATORIES being an inde-
If, after being tested, the instruments submit-

ted prove to be built according to modern radio engineering practice, they will each be awarded a certificate of merit, and a “write-
up” such as those given below will appear in this department of RADIO NEWS. If the apparatus does not pass the Laboratory

tests, it will be returned to the manufacturers with suggestions for improvements.

No “write-ups” sent by manufacturers are

published on these pages, and only apparatus which has been tested by the Laboratories and found to be of good mechanical and
electrical construction is described. Inasmuch as the service of the RADIO NEWS LABORATORIES is free to all manufac-

turers whether they are advertisers or not, it is necessar:

y that all goods to be tested be forwarded prepaid, otherwise they can-

not be accepted by the Laboratories. Apparatus ready for the market or already on the market will be tested for manufacturers,
as heretofore, free of charge. Apparatus in process of development will be tested at a charge of $2.00 per hour required to do
the work. The Laboratories will be glad to furnish readers with technical information available on all material listed here on
receipt of a stamped envelope. The Laboratories can furnish resistances of the various instruments, amplification curves of

transformers, losses in condensers, etc., and other technical information.

NEWS LABORATORIES, 53 Park Place, New York City.

Address all communications and all parcels to. RADIQO

SERIES PARALLEL SWITCH

The series-parallel switch shown in
the illustration was submitted for

test by the Bretwood, Ltd., 12 Lon-
don Mews, Maple St., London, Eng
land. This switch operates very
satisfactorily in connection with
multi-range sets when a change of
condenser from the series to the
parallel connection is required in the
antenna system.

AWARDED THE RADIO NEWS
LABORATORIES CERTIFICATE
OF MERIT NO. 828.

ARION VACUUM TUBE

This vacuum tube is made to op-
erate according to the usual filament
ratings and under the usual plate
filaments. It operates satisfactorily

as detector or amplifier and has a
voltage amplification of approxi-
mately 714, Submitted to the
Rapto News LABORATORIES for test
by the Electric Sales Company, 140
Halsey Street, Newark, N. J.

AWARDED THE RADIO NEWS
LABORATORIES CERTIFICATE
OF MERIT NO. 805.

BRETWOOD VARIABLE GRID
LEAK

This_grid leak, made by the Bret-
wood Company, Ltd., 18 Maple St.,
London, England, is a very admir-
able piece of work. It has a total
variation and resistance from 300,000
ohmis to 10 megohms continuously
variable and maintains its adjust-
ment at all settings.

v
AWARDED THE RADIO NEWS
LABORATORIES CERTIFICATE
OF MERIT NO. 780.

FRANCE SUPERCHARGER

The France Supercharger consists
of a_transformer and tungar recti-
fier installed in a metal base. It is
used for charging both “A” and
“B” storage batteries. A five-am-
pere bulb is used. It operates from

the 60-cycle lighting circuit and by
means og,the flexible lead connections
and clips, it is easily connected to the
storage battery. The advantages of
this type of charger are its silent
operation and reliability., It was
found to give excellent service.
Manufactured by the France Mfg.
Co., Berea Road and West 104th
Street, Cleveland, Ohio.
AWARDED THE RADIO
NEWS LABORATORIES CERTI-
FICATE OF MERIT NO. 669.

FEDERAL TRANSFORMERS

This audio frequency transformer,
submitted to tl}e Rapio NEws Las.

ORATORIES for test by the Federal
Telephone & Telegraph Company,
Buffalo, N. Y., shows a very flat
characteristic and affords faithful
reproduction in audio frequency am-
plifiers. It is totally encased in
metal, therehy eliminating interstage
coupling, and, is very ruggedly huilt.

AWARDED THE RADIO NEWS
LABORATORIES CERTIFICATE
OF MERIT NO. 798.

“CE CO” RADIO VACUUM
TUBE

This electron tuhe, furnished to
the Rapio NEwS LABORATORIES by

the Providence Distributing Com-
pany, 625 Westminster St., Provi-
dence, R. I, is made to operate
under a filament voltage of 5 and
has a filament rating of .25 of an
ampere. Operates satisfactorily un-
der the usual voltages as an amplifier
or detector. It has an approximate
amplification factor of 7.

AWARDED THE RADIO NEWS
LABORATORIES CERTIFICATE
OF MERIT NO. 804.

AIRTRON VACUUM TUBE

This electron tube, furnished to
the Rapro NEws LABORATORIES by
H & H Radio Company, is made

to operate on a filament cur-
rent of .25 of an ampere. It oper-

ates satisfactorily ag an amplifier,
having 90 volts on the plate and an
amplification factor of approximately
9. It will also operate satisfactorily
as a detector with 45 volts on the
plate.

AWARDED THE RADIO NEWS
LABORATORIES CERTIFICATE
OF MERIT NO. 803.

LOCK SWITCH
The lock switch shown in the
illustration, submitted by the Chas.
Fisher Spring Co., 88-90 Walker
Street, New York City, presents an
attractive appearance on the panel

and prevents- the: set from being
tampered with in the abserce™ of
the owner.

AWARDED THE RADIO NEWS
LABORATORIES CERTIFICATE
OF MERIT NO. 841,

CLEVELAND STORAGE “B”
BATTERY

This battery furnished the Rabio
NEews LaporaTories for . test by
the Cleveland Engineering Labor-
atories, 2104 Superior Viaduct, N.
W., Cleveland, Ohio, is of the usual
construction, containing 12 storage

5 =

cells, giving a total voltage of 24
volts. It can he satisfactorily charg-
ed and discharged in the usual way
and operates quietly and satisfactor-
ily as a source of plate voltage for
radio receivers.

AWARDED THE RADIO NEWS
LABORATORIER CERTIFICATE
OF MERIT NO. 743.

“PERFECTOQO” SOLDERING
FLUID

This soldering fluid. furnished the

www americanradiohistorvy com

Rabrio NEws  LaBORATORIES by
the Tirth Radio Corp., 25 Beaver
Street, N. Y. C., will operate sat-
isfactorily in all cases where solder-
ing is required in radio receivers.

AWARDED THE RADIQ NEWS
LABORATORIES CERTIFICATE
OF MERIT NO. 806.

CARDINAL JACKS

These jacks were submitted to the
Rapto NEws LABORATORIES by the

Chas. Fisher Spring Co., 88-90
Walker Street, New York City.
They are illustrated in the picture.
These jacks operate satisfactorily in
radio sets.

AWARDED THE RADIO NEWS
LABORATORIES CERTIFICATE
OF MERIT NO. 840.

WIRE NUTS

This_wire nut, submitted by the
Tork Company, 8 West 40th Street.
New York City, furnishes a very
satisfactory means for connecting
two wires. The bared ends of the
wires are inserted . .into. the nut.
which' is then turued, thetnut- form-
g its own- thread: on.. tl;e, copper
wires. ' The joint madé is yery good
and very -secure. s

AWARDED THE RADIO NEWS
LABORATORIES. CERTIFICATE
OF MERIT NO. 883. .

REACHIT WRENCH

This _wrench, supplied to the
Rapio NEws LABORATORIES -by the
Caufman and Clough Co., 413 East
13th Street, Wilmington, Dela., is
a very handy tool to have around
the radio laboratory. - Screws in
inaccessible places can -be- reached
and moved with this wrench, with-
out danger of their being dropped.

s i ——— 1 |
AWARDED THE RADIO NEWS

LABORATORIES CERTIFICATE
OF MERIT NO. 848.

CARBORUNDUM FIXED
DETECTOR

This fixed -detector, submitted "to
the Rapio NEws. LABORATORIES for
test by the Carborundum Company,
Niagara Falls, N. Y., is a very. sensi-
tive fixed- detector and will ‘operate
satisfactorily in all- sets requiring
crystal detectors. It is very rug-
gedly built, requires no adjustment
or batteries and maintains its sensi-
tiveness under all ordinary condi-

tions.

AWARDED THE RADIO NEWS
LABORATORIES CERTIFICATE
OF MERIT NO. 797.
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BRETWOOD VALVE-HOLDER

This valve-holder, manufactured
by the Bretwood, Ltd., 12 London
Mews, Maple Street, London, Eng-
land, operates very satisfactorily
with the English type of valve.
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AWARDED THE RADIO NEWS
LABORATORIES CERTIFICATE
OF MERIT NO. 837.

PREMIER EXTENSION CORD

This extension cord, furnished the
Rapio News LaBoraToriEs for test
by the Crescent Braid Company,
Providence. R. 1., is shown in the
sketch. It is equipped with the Uni-
versal plug for quick adjustment.

AWARDED THE RADIO NEWS
LABORATORIES CERTIFICATE
OF MERIT NO. 812.

GEN-RAL TUNER

This three-circuit tuner, submitted
to the Rapio News LaporaToriEs for
1est by the General Manufacturing

7637 South Shore Drive, Chi-
c1go, Ill., operates very satisfactor-
ily in three-circuit tuners. It con-
sists of a secondary and secondary

tickler and primary, the latter tube
being variable in coupling. The
terminal strip is_divided with mark-
ings for conuections in the set.

AWARDED THE RADIO NEWS
LABORATORIES CERTIFICATE
OF MERIT NO. 825.

a VARIOHM

This variable grid leak, furnished
tn the Rapto News LaBoraToriEs for
test by Electrad, Inc., 428 Broad-
way, New York City, operates very
satisfactorily in radio receiving sets,

having a rated range of 14 to 30

megohms.
AWARDED THE RADIO NEWS
LABORATORIES CERTIFICATE

OF MERIT NO. 836.

BRAID FOR A LOOP
This braid, shown in the illustra-
tion, submitted by the A. H. Rice
Company of Pittsfie'd, Mass., makes

a very satisfactory loop for broadcast
reception.

AWARDED THE RADIO NEWS
LABORATORIES CERTIFICATE
OF MERIT NO. 818.

TECHNICELL

This storage “B” hattery, sub-
mitted to the Rapio NeEws Lanora-
TORIES hy the American Storage
Battery Co., 326 Newhury St., Bos-
ton, Mass.. is of the usual acid type
and has a terminal voltage of two
volts. It operates satisfactorily in
numbhers for great voltage supply
or for lighting low current consump-
tion tubes.

AWARDED THE RADIO NEWS
LABORATORIES CERTIFICATE
OF MERIT NO. 712.

ERLA POTENTIOMETER

This potentiometer, submifted by
the Electrical Research Laboratories,
2500 Cottage Grove Ave., Chicago,
I1l., to the Rabio NEws Labora-
TORIES for test is very well made.
1t is constructed very rigidly and
has a resistance of 400 ohms. It is
wound with high resistance wire and
contact is made with this wire by
means of a light spring so that ex-
cess wearing will not occur with con-
tinued use.

AWARDED THE RADIO NEWS
LABORATORIES CERTIFICATE
OF MERIT NO. 790.

ENDURANCE “B” BATTERY
This “B” hattery, supplied to the
Rapio News LADorRATORIES by the
Gray FElectro-Chemical Laboratories,
Inc.,, 9-11 West 20.h Street, Bay-

onne; N. T, .is shown in the illus-
tration. It is of the lead plate type
and has a terminal voltage of 100
vo.ts. It is very well made, pre-
senis a pleasing appearance and is
easy to keep clean and in order.

AWARDED THE RADIO NEWS
LABORATORIES CERTIFICATE
OF MERIT NO. 849.

CRYSTAL DETECTOR

This device was submitted to the
Rabp1io NEws LABORATORIES for test
by the Tuerk Manufacturing Co.,
561 W. Washington St.,, Chicago,

I1l. The crystal holder is shown in
the illustration and operates very
satisfactorily with any of the ordi-
nary types of crystal.

AWARDED TIH‘ RADIO NEWS
ILABORATORIES CERTIFICATE
OF MERIT NO. 826.

PAIR TELEPHONE CORDS

Submitted hy the Crescent Braid
Company, of Providence, R. I., to
the Rapio News LaBorATories for
test.  These telephone cords are
shown in the illustration.

AWARDED THE RADIO NEWS
LABORATORIES CERTIFICATE
OF MERIT NO. 814.

ATIRADER
CRYSTAL DETECTOR
This detector was submitted to the
Rap1o NEws LABORATORIES for test,
by Bernard’s Radio Co., 11 Twelfth
Street, Providence, R. The crys-
tal holder is shown in the illustra-

T veeneR

tion and operates very satisfactorily
with any of the ordinary types of
crystals,

AWARDED THE RADIQ NEWS
ILABORATORIES CERTIFICATE
OF MERIT NO. 827.

RADIO FREQUENCY
TRANSFORMER
Submitted by the Rauland Mifg.
Company, 2650 Coyne Street, Chi-

cago, 1ll,, to the Rapio News Las-
oraTORIES for test. This transformer
is of the untuned type and operates
very satlsfactonly in radio {requency
circuits and also in reflex circuits in
portable sets.

AWARDED THE RADIO NEWS
LABORATORIES CERTIFICATE
OF MERIT NO. 817.

THOROLA LOW-LOSS
DOUGHNUT COIL
This coil was submitted to the
Rapio NEws LaBoraTORIES for test,

by the Reichmann Company, 1725
West 74th St., Chicago, I1I. This
coil operates very, satisfactorily in
radio receivers. It is made to oper-
a‘e with a .0005 condenser to cover
the broadcast range.

AWARDED TIIE RADIO NEWS
LABORATORIES CERTIFICATE
OF MERIT NO. 824.

ERLA FIXED CRYSTAL
DETECTOR
This fixed crystal detector sub-
mitted to the Rapio NEws LaBora-

TOrRIES by the Electrical Research
Laboratories, Inc., 2500 Cottage
Grove Avenue, Chicago, Ill.. oper-

ates very satisfactorily in all sets
requiring a fixed crystal. Its sen-
sitivity is very good.

AWARDED THF‘ RADIO NEWS
LABORATORIES CERTIFICATE
OF MERIT NO. 845.

EUREKA DIAL POINTERS

The dial pointer, furnished by the
C. W. Butts Co., 42 Hedden Place,

East Orarge, N. J., to the Rapio
News LABORATORIES for test, is pic-
tured in the illustration. This dial
pointer presents an attractive appear-
ance on the panel.

AW ARDTD THE RADIO NEWS
LABORATORIES CERTIFICATE
OF MERIT NO. 829.

“A” BATTERY

The ‘““A” battery, pictured in the
illustration, was submitted by the

Rochester,

Electric  Co.,
N. Y. This is 2 well-made battery
of the storage type, having a ter-

Kellman

minal voltage of 6 volts. It oper-

ates very satisfactorily and will
stand a heavy discharge without
damage.

AWARDED THE RADIO NEWS
LABORATORIES CERTIFICATE
OF MERIT NO. 846.

BARKELEW LIGHTNING
ARRESTER

The Barkelew lightning arrester
No. 602 consists of a spark gap in

WwWWwW americanradiohistorv com
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a rarified gas chamber mounted on
a porcelain base. A switch is pro-
vided also on this basc, as the illus-
tration shows. ‘The No. 606 light-
ning arrester is similar to the No.
602 except that it has no switch.
Both of these arresters are of very
good construction and are highly
recommended for use with the ordi-
nary outdoor aerial. Manufactured
by Barkelew Electric Co., Middle-
town, Ohio.

AWARDED TIHE RADIO
NEWS LABORATORIES CERTI-
FICATES OF MERIT NOS. 683
AND 684.

X-L RADIO CRYSTAL SET

The crystal set submittcd by the
X.L Radio Corporation, of 1623 §.
Vermont St.. Los Angeles, Calif., to
the Rap1o NEws LABORATORIES for
test is a multi-control crystal set.
Connections are made to the antenna
and phones on the top of the box,
where the tuning dial and crystal
detector are also located.

AWARDED THE RADIO NEWS
LABORATORIES CERTIFICATE
OF MERIT NO. 823.

NEUTROFLEX TRANSFORMER

Submitied to the Rapio Nrws
LaroraToriEs for test by the C. D.
Tanner Company, 528 W. Washing-
ton St., Los Angeles, Calif. This is
a radio frequency transformer made

for tuning with the variable con-
denser. Operates satisfactorily over
the present range of wave-lengths.

AWARDED THE RADIO NEWS
LABORATORIES CERTIFICATLE
OF MERIT NO. 816.

FIXED KRYSTAL DETECTOR

This crystal detector, shown in the
illustration, was submitted to the

Rapio NEws LaBoraTORIES by C. E.
& H. T. Hargraves, Lakewood, R. I.
Tt operates very satisfactorily in all
circuits requiring a fixed detector.

AWARDED THE RADIO NEWS
LABORATORIES CERTIFICATE
OF MERIT NO. 831.

SUPER MICRO JACK

This jack was suhmitted by the
H. W. Burns Co., 672 Broadway,

to the Rapto News

Brooklyn, N. Y.,
LavoraToriEs for test. It is well
made and operates satisfactorily  in
receivers.

AWARDED THE RADIOQ NEWS
LLABORATORIES CERTIFICATE
OF MERIT NO. 832.
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THIS Department is conducted for the benefit of our Radio Experimenters.

Conducted by R. D. Washburne

publish only such matter as is of sufficient interest to all.

1. This Department cannot answer more than three questions for each correspondent
2. Only one side of the sheet should be written upon; all matter should be typewritten or else written in ink.
3. Sketches, diagrams, etc., must be on separate sheets.

We shall be glad to answer here questions for the benefit of all, but we can

Please make these questions brief.

No attention paid to penciled matter.

This Department does not answer questions by mail free of charge.

4. Our Editors will be glad to answer any letter, at the rate of 25¢ for each question. If, however, questions entail considerable research work, intricate calcu-

lations, patent research, etc., a special charge will be made.

Before we answer such questions, correspondents will be informed as to the price charge.

PICTURE DIAGRAM

(2131) Mr. John W. Smith, New York City,
says:

0. 1. Please show the picture diagram of a
reflex receiver having ouly one tube.

1. We are showmg the circuit below.

The crystal detector is shown connected to a
center tap on the second radio frequency trans-
former secondary. Tlhe object of this is to in-
crease selectivity. The dotted line indicates how
one side of the radio frequency transformer sec-
ondary may be connected to “A’” minus. This
connection sometimes improves reception con-
siderably, strong capacity effect being noted until
this counection is made.

All coils are wound in the same direction, with
any convenient size of wire. Three-inch tubes may
Ie used. If larger tubes are used, less turns are
1'er1uired; if smaller, more turns. Although the
spacing between the 12 (and 15) turn primary
and the 50-turn sccondary looks large, the spac-
ing of a single turn of wire will probably Dbe
found quite sufficient. A greater spacing will
considerably sharpen the tuuning, but also dc-
crease the volume. This reduction is most notice-
able when receiving signals from distant stations.
Lnamel, cotton or silk may be used as wire in-
sulatiou, thie latter two being preferable,

The potentiometer controls amplification (re-
generation).

Any good audio flequency transformer may be
used. Those of high ratio are not desirable in
regular sets, but in rellex receivers high ratio
transformers scem to be desirable, rather than
otherwise. The UV-712 transformer (of which
there are two types) was originally designed for
high amplification of spark signals. (That is, one
type was.) In regular broadcast receivers cou-
sidlerable distortion results when these are used.
This circuit may be used with these audio fre-
quency transformers with quite excellent results.

Different tubes and differcnt audio frequency
transformers (and different placing of apparatus)
require different *“‘by-pass” condenser (that is, the
condensers connected to the primary and to the
secondary windings of the audio frequency trans-
former) values. Other values than those shown
should be tried and the result noted.

This is an extremely efficient circuit for the
reception of local stations. Tone quality is very
good. If the radio frequency coils are not crowded
together, selectivity should be quite sufficient for
all ordinary needs.

Although an adjustable crystal detector is
shown, one of the fixed variety may be used. A
dozen different minerals should be tried. At least
two different ““detector stands’ should be tried.

The size of the ‘““A” hattery used will depend
upon the tube used and the tube selected is a mat-
ter of personal like and dislike. A regular “stor-
age battery tube” You

will give Dbest results.

are fairly safe in buying a tube that will oscillate.

Q. Is a loud speaker any good when made
by clamping a pair of head-phones on the hom?
Some of the loud speakers of this type require
only a single unit,

A. 2. Head-phones are not designed for ade-
quate handling of the strong currents necessary
for proper lond speaker operation. There are
many “‘units” obtainable that may be incorporated
in some of the various types of horns. These
units are entirely satisfactory for loud speakers.

A pair of head-pliones designed to be really
sensitive to weak signals will rattle greatly if
forced to operate for even “moderate” loud
speaker volume, Although not recommended,
a simple expedient that permits of loud
speaker operation with most head-phones (with
the exception of the Brown and the Baldwin
brands) is the raising of the diaphragm from the
pole-pieces. 1t is the touching of the diaphragm
against the pole-pieces which causes the rattle.
Sometimes mercly reversing the diaphragm, so
that the inside now Dbecomes the outside, is suffi-
cient to stop the rattle. A thin paper washer,
one-eighth inch wide and with an outside diameter
cqual to the diaphragm diameter, may Dbe used
to raise the diaphragm slightly fromn the pole-
pieces, a sufficient number of washers being used
to prevent the rattling.

Aunother thing. Some head-phones are wound
with wire much finer than that used in other
makes of reccivers. The wire is large enough for
ovdinary signal strength, but is insufficient when
taxed by the output of a 2-stage audio frequency
amplifier. The result is a burn-out which renders
the phones useless until repaired.

(). 3. Where is it possible to purchase a bhook
or construction blueprints for making an inex-
pensive, one-tube regenerative set?

A, 3. Our Book Department will be glad to
furnish “How to Build a Low-Loss Receiver”
(whicli is a packet containing blueprints and all
details for making a one-tuhe regenerative re-
ceiver), or “How to Make a One-Tube Regenera-
tive Set.” The latter is a 64-page booklet. Prices
will be supplied upon application.

INTERFERENCE

(”132) Mr. W. E. Grough, New York City,
asks:
0. 1. What method should be followed in

eliminating interference due to a telephone- ringing
machine?

1. High mica usually causes excessive
:palkmg at the commutator of the ringing ma-
chine. The rcsult is often the radiation of a high
frequency current which causes considerable in-
terference at radio receiving stations, Turning
down the commutator is the best remedy for this
trouble.

We are showing a diagram of.a filter. This
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This month we are showing an efficient 1-tube reflex circuit.

promised to coastructors who build this set with care.

Good quality and range are
An adjustable detector may be used,

but fixed ones are now obtainable.
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is sometimes required. It should he connected
as close as possible to the ringing machine.
Condensers “C” are each of 2 mf. capacity. In-
ductances “L” are each the No. 5-AA Retarda-
tion Coil, ohtainable from the Western Electric
Company. This coil has an extremely low re-
sistance to the ringing current, which is usually
of only 16 cycles. To currents of radio frequency,
however, the resistance is very high. The direct
current resistance of this unit, with both coils
in series (the 5-AA Retardation Coil bas two wind-
ings which may be connected in series or parallel)
is only about 75 ohms. The voltage of a ringing
machine output is extremely high, in the neigh-
borhood of 100 to 110 volts, but the current is
very small. A 75-ohm receiver may be used in
place of the Retard Coils if these are not avail-
able, two reccivers being used, one in place of
each of the No. 5-AA coils.

Q. 2. DPlease show how a two-coil coupler and

=1

[ i L P NG e
G C l C C C
TO RINGING TO RINGING
KEYS
MACHINE Q-2132
Telephone ringers often cause interfering

sounds similar to those caused by lightning.
The purpose of this circuit is to eliminate this
interference.
a_ potentiometer can be used in the enclosed
diagram.

A, 2. Diagram 2132-A shows how this is
done. The stator may consist of 50 turns of
No. 24 D.C.C. wire wound on a three-inch tube.
This winding is tapped every five turns, making
ten taps in all. The tickler may consist of about
20 turns of the same wire wourd on a rotating
tube about 2% inches or 2% inches in diameter.
A regular variocoupler tapped in the regular
“units and tens’” manner may also be used.

The potentiometer makes it possible to bias
the grid either negatively or positively. The
former grid hias polarity is desirable for local
reception, quality being best with a negative bias.
A pocitive bias is better for extreme seusitivity.

Excellent results are claimed for this circuit.

0.3, How many turns of wire are there in
the Binocular coils used in the Synchrophase re-
ceiver?

A. 3. Complete construction data on these coils
is contained in the article, ““The Latest in Tuned
Radio Frequency,” by Arthur Reed. This two-
page article, starting on page 1876 of the April,
1925, issue of Radio News, describes the Synchio-
phase receiver in cousiderable detail. The sche-
matic circuit of this receiver caunot be furnished
at this time in greater detail than that shown.

NEUTRODYNES

(2133) Mr. N. J. King, Boston, Mass., says:
. 1. Please list the trade names of the Neu-
trodynes licensed under the Ilazeltine patents.
A. The following 14 Neutrodyne receivers
are licensed under these patents:

Amrad Tloward

Carloyd King-Hinners
Vagle Murdock

Fada Stromberg-Carlson
Freed-Eisemann R. E. Thompson
Garod Ware

Gilfillan Workrite

Further information rclating to these receivers
may he obtained by writing to the Advertising
Department of this magazine.

2. How can my Neutrodyne be adjusted sn
as to shift the dial readings further forward?
KSD is received at about 120 on the dial. Would
like to receive this station at ahout 195 on the
dial.

A 2.
inductance will

Changing the capacity or changing the
control the wave-length, If it
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One of the variations of the single-circuit re-

ceiver. There should be no difficulty in
making this operate in a satisfactory manner.

is not convenicnt to change the variabhle con-
densers to others having a lower maximum capac-
ity, you may reduce the number of turns of the
secondaries of the neutroformers. If the secondary
windings are changed and difficulty is experienced
in neutralizing the set, it may be necessary to re-
duce the number of turns in the neutroformer
primaries,

Since you do not state the capacities of the vari-
able condensers used, or the constants of the neu-
troformers, we cannot furnish specific information.

Why is it that a Neutrodyne constructed
with standard parts does not neutralize when using
UV-199 tubes? The neutrodons have no effect and
the circuit will not oscillate.

A The neutroformers you are using were
designed to operate best when standard six-volt
storage bhattery tubes are used. Since the circuit
will not oscillate when dry cell tubes are used,
on account of the low internal capacity of these
tubes, it becomes necessary either to increase the
number of turns in the primaries of the neutro-
jormers or else to connect a very small condenser
across the grid and plate terminals of the radio
frequency tubes., Neutrodons will probably be
found satisfactory in this capacity. %o not for-
get to install the detector plate circuit by-pass
condenser that connects across the head-phones,
or across head-phones and “B” battery; it causes
a big increase in signal strength and the circuit
will oscillate more easily.

MICROPHONES

(2134) 3BIr. Eugene Moussean, Basin, Wyo.,
asks:

(). 1. What is the highest radio station in the
world?

A. 1. We understand the recently opened sta-
tion on the Pic-du-Midi Mountain, in the Upper
Pyrenees, near the Spanish border, is the highest
station in the world. It is located 9,439 {feet
above sea level.

. 2. Can the very small “B” batteries of the
size called “Signal Corps” be used in a super-
licterodyne?

2. These batteries have such a short life
that they should he used in a portable receiver
only. Larger batteries should be used in perma-
nent installations.

Q IIow can microphone currents be ampli-
fied by a vacuum tube?

A Picture diagram numbered Q. 2134 shows
how this is done. The microphone requires a high
current at a very low voltage. The vacuum tube
requires a high voltage but a very low current.
The “modulation transformer’ serves to adapt the
microphone circuit to the requirements of the
vacuum tube circuit.

G
OFF

0; VARIOM.

Any firm selling transmitting apparatus will
have this form of transformer, which has a low
resistance primary (about 25 ohms) and a high
resistance secondary (about 1,000 ohms). An
ordinary Ford spark-coil is often quite suitable.

A regular telephone transmitter may be used
instead of the microphone, but it will not be as
sensitive. Several telephone companies manufac-
ture_hand transmitters and microphones.

While the regular “A” battery used to supply
the tube is shown as:supplying the necessary
microphone current, it may,_be necessary to have
a different microphone current supply, depending
upon the constants of the microphone used.

The regular 2-stage audio frequency amplifier
of your radio set may be used. he modulation
transformer may be used in place of the first
audio frequency transformer; or the set may be
left connected up in the regular way and then the
microphone made up as a separate unit. When
it is desired to use thie microphone, it is only
necessary to connect the secondary of the modu-
lation transformer to the secondary of the first
audio frequency transformer. Since one side of
the modulation transformer and one side (the
filament side) of the audio transformer may
always be connected, it then becomes necessary
only to have a regular push-pull switch to con-
nect the remaining two transformer posts, in
order to use the microphone. The microphone

may also be connected directly across the primary
of the first audio frequency transformer.

Those who are hard of hearing will find the
system explained in the diagram marked (. 2134
a great i

improvement over a microphone used

25y 2ekv,

OFF-ON SWITCH Q-2134
Amplifying voice currents. This illustrates the
p:inciple involved in telephone ‘‘repeaters.”

alone, in the customary manner, The ordinary
microphone connection uses only a small battery,
the receiver and the microphone. It is usual for
this combination to be very mnoisy, particularly
when the battery is new. This is due to an over-
loading of the microphone. This overloading is
prevented by using the tube amplifier shown. The
microphone is operated with much less battery
current, eliminating the loud, rushing sound usu-
ally present. In addition, quality is very greatly
improved and greater volume is obtainable.

If the microphone is used with the 2-stage
amplifier of a regular set, as described above, the
exceptionally high amplification resulting may
cause the loud speaker output to feed into the
microphone, resulting in a “reflexing” of the audio
sounds that builds up until a loud, continuous
howl is heard. This may be prevented or reduced
in one or more of several ways. The howl will
stop if the microphone is moved to another room.
Try reducing the tube filaments current. Mount
the microphone in a framework in such a way
that the entire ‘“mike” is suspended by springs.
Rubber bands fastened to the “mike’” and to the
framework will afford the necessary spring sus-
pension. The microphone may be suspended in
a metal box open at one end, the box being

=05

framework mounting mentioned above. The pigre-
phone should not touch the metal at any point.

VERNIER DIAL RATIOS

2135) Mr. Heury Wells, Jr.,, New York City,

asks:

). 1. What are the ratios of the vernier dials

and condensers now available, exclusive of those

having independently controlled condenser plaies?
A. 1. We submit the following:

Vernier Dials Reduction Ratio

0 (o) PP S 1
Velvet Vernier (National) 11
ApPEX ... i i1
Micro-Dial (Jewctt) :1
Accuratune (Mydar) :1
Branston ............ :1
Kellogg (cam action) :1
Remler ............... Bl
Eztoon (Butler) ......... il
Ultra-vernier (lhenix) afl
Sensory ....iiieiieiaa.. i1
A. C. H. (on 3-inch dial).............. 156:1
A, C, H. (on 4-inch dial).............. 215:1
Uni-vernier ... . .iieiiereienieenens. 12:1
Verni-Dial (Erla) ..........cvviuenns. 14:1
General Radio (on 234-inch dial). 5:1
General Radio (on 4-inch dial). oo 8:1
StASCO tevnieiitiiitornenrcainsnanaia 110:1
Vernier Condensers Reduction Ratio
/NI 0000000000630000000000000000000
Remler .......ciiiivnniinn..
Signal  L..ieiiiieiiiiiiees
Barrett & Paden ............
National .......
Bruno ooooooo
Ustoolco vuviininninnieeeenn.an

General Radio (4-inch dial)
Mesco

Nelslide
Wade 00860000000
Hammarlund (cam action)

These ratios are calculated on a {ull
360° turn of the main dial

Q. 2. How is it possible to sustain the vibra-
tions of a tuning fork without employing the
usual system of a contact on one side of one of
the tines and an electro-magnet on one side of the
other?

A

(A A A A e SRR EER RO EY

circle,

. 2. Eccles and Jordan have patented the
system shown in the accompanying diagram.
The note generated is determined mainly by the
natural period of the tuning fork. This note is
of practically constant frequency. The output is
(nearly) sinusoidal.
Electro-magnets A-1 and B-1 may be ordinary

75-ohm head-phone electro-magnets, for experi-
mental construction and test.
“B” may be about 45 to 60 volts. If the

WD-12 type tube shown is used, the customary
single dry cell or single storage cell is used, as
GAD

Any audio frequency transformer may be used.

Movement of one tine induces current in grid
coil A-1. This causes a momentary plate current
change whiclh causes plate magnet B-1 to attract
(or repel) the other tine, sustaining vibration at
the natural period of the tuning fork.

Radio amateurs should investigate the possibil-
ities of this application of the vacuum tube, in
connection with transmission.

Note this: At Northolt, England, such a tun-
ing fork arrangemeut has been successfully used
as a modulator, at radio frequency, in a “constant
current” transmitter that proved more efficient
than the ‘“master oscillator” system! In this par-
ticular instance the tuning fork was adjusted for
a natural period of 1,963.6 cycles per second. It
was possible to use the 22nd harmonic of this
frequency! This harmonic has a f{requency of

.0005 MFE

LOOP

grounded. This is an improvement over the plain 43,200 cycles and is, therefore, well within the
J .
P 5 .001 MF, I
1 <

A

€ >

=

L
§ |.25 MF."
TN

400 OHM POTEN.

A 2-dial radio frequency set.

Either a loop aerial o~ a regu'a- ae-ial and srou~d may be used.
wave-length range it will be necessary to use a good make of radio frequency transformer.
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For good operation over the entire broadcast

Dry cell tubes may be used.
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super-audible frequency range. By the use of a
negative bias, instead of the positive bias shown,
full advantage was taken of the assymetrical action
of the vacuum tube, resulting in the production
of a relatively strong oscillation on this unusually
far-removed harmonic. The antenna current at
Northolt is 100 amperes.

To produce audio frequency oscillations in a
vacuum tube circuit has formerly required large
values of inductance and capacity. The result was
a bulky unit. By selection of proper values it
should be possible to produce an audio oscillator
having a wide frequency range, slight bulk and a
reasonably small amplitude variation.

5-TUBE SET

(2136) Mr. Richard Walters, Shanghai, China,
asks:
Q. 1. Please show a switching arrangement

connected to the 5-tube radio frequeucy circuit

shown in the “Standard Hook-Ups” department
of the March, 1925, issue of Rapio News, cir-
cuit No. 84.

I wish to be able to use either an outside aerial
and ground, or a loonp. A variometer and a 2-coil
variocoupler are available.

A. 1. This circuit will be found below.

The usual 2.coil coupler, having about 10 to 15
turns on the primary and about 50 turns on the
3-inch tube secondary may be used.

The variometer should not bhe in inductive rela-
tion to the coupler. With the variometer short-
circuited, you are using the so-called aperiodic
antenna system. With the variometer in use, you
are using the tuned antenna system.

The ]oop aerial will require hetween 90 and 110
feet of w1re This may_be stranded or solid wire.
No. 14 B. & S gauge is a good size. Tt may be
wound in the ““flat spiral” (over-grown spiderweb
coil) fashion, or on a box frame, like a direction-
finding loop.

Ballantine vario-transformers may be used with
excellent results. Any other make of transformers
may also be used. The vario-transformers would
have to be mounted in some accessihle manner,
as it is necessary to adjust these as different sta-
tions are tuned in. The vario-transformer has a
variable primary operated and connected like a
variometer. The secondary is made in the same
manner.

Head-phones may bhe connected to the detector
output by just touching the phone tips to the
primary posts of the first audio frequency trans-
former.

The make and ratio of the audio frequency
transformers are optional. We would recommend
audio transformers of low ratio, when the detector
is preceded by one or more stages of radio fre-
quency amplification.

Phone-plug losses are often quite high at radio
frequencies. Consequently, it is not advisable to
use a phone-plug to connect the loop to the set;
use two binding posts. The two loop leads should
be loose, not together.

2. Please publish in your columns a dia-
gram of connections for a long-range honeycomb
set for Morse reception, using only one valve.

A. 2. The Ultra-audion regenerative circuit has
been found exceptionally efficient for the reception
of long-wave stations, The Ultra-audion circuit
shown in the “I Want to Know’ department of
the December, 1924, issue of Rabpio News (picture
diagram) may be used for the reception of broad-
cast programs transmitted on the longer wave-
lengths, and the signals of long-wave code trans-
mitting stations.

If desired, the single stage of audio frequency
amplification shown may be omitted, leaving the

tinental Morse,” as it is sometimes called, is the
code used in radio work. There are no *“spaced
letters’” in this code. That is, letters having a
space as an integral part of the letter.

A Is it possible for the “B’ battery to
cause a sound like that of “static””? If the answer
is in the affirmative, is there any easy way of
testing for the trouble?

A, 3. run-down “B” battery may cause
crackling sounds that cannot be distinguished from
some forms of static due to an electrified condi-

el
=
PRI SEC
TUNING FORK
T0 CIRCUY
UNDER
TEST

Q-213§
Maintaining ccnstant vibration of a tuning
fork, by means of a vacuum tube. An appli-

cation of the device is described.

tion of the air. You do not state whether you are
using one or more tubes. If yours is a smgle-
tube set, the first substitution method will not
apply.

If you have two 45-volt “B” battery units, it
is prohable that only one is causing the trouble.
Therefore, try one of the two batteries. In that
case, the set will he operating on only 45 volts
plate potential, but the crackling sounds will he
heard just the same, if the poor battery is con-
nected into the circuit in place of the perfect
battery.

A second, and sometimes not convenient, sub-
stitiition method is to try a new “B” battery in
place of the one, or ones, in the set.

If the voltage of the battery is determined by
a high-resistance voltmeter, the needle will fluc-
tuate if there are one or more defective cells, A
poor battery will usually have an extremely low
voltage reading.

1f a pair of head-phones (really good phones
should not be used for this test) are connected
across the “B’ battery, with a grid leak of
high resistance in series, crackling is practically
absent when the battery is good. A perfect grid
leak is absolutely essential.

TUBE DATA

(2137) Mr. Alan Henry Edmonton, Altoona,
Can., says:
Q. 1. Please state the temperatures at which

the standard vacuum tube filaments operate.

A, 1. The heat of standard tube filaments,
when operated at the normal, rated value, is shown
in the following table:

UV-199 —1950° absolute Centigrade
UV-201A—1950° absolute Centigrade
UV-200 —2450° absolute Centigrade
UV-201 —2450° absolute Centigrade
UV-202 —2600° absolute Centigrade
WD-11 —1098° absolute Centigrade
WD-12 —1098° absolute Centigrade

To reduce the temperatures from absolute Cen-
tigrade to Centigrade, substract 273°.

Q. 2. What are the constants of the Cunning-
ham 250-watt tuhe with the “A” filament?

A, The same as the 250-watt, C-304 tube,
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Filament Current ......... 3.85 amperes

(As against 14.75 amperes for the C-304
tube.)

Normal Plate Voltage ....... 2,000 volts

Normal Plate Current...200 milliamperes

(2,000 volts, zero grid.

Amplification Constant ..............
Mutual Conductance......... 5.000 mhos
Conductance is the reciprocal of resistance. Its
unit is the mho. or “reciprocal ochm.”
ERRATA
(2138) J. La Salle Poyvais, Montreal,

Que., Can., asks:

Q. I, The list of Signal Audibilities, published
in the “I Want to Know’ departinent of the May,
1925, issue of Rapio NEws (answering question
2114) does not check up with the list shown in
another magazine, issue of the same month.
Which list is in error?

A. 1. We regret that the list of audibilities
shown was not correct. The list should be as
follows:

SiGNAL AUDIBILITIES
R1—Faint signals, just audible.
R2—Weak signals, barely readable.
R3—Weak signals, but readable.
R4—Tair signals, easily readable.
R3—DModerately strong signals.
R6—Strong signals.
R7—CGood, strong head-phone signals. Would
be readable through heavy QRN and

QORM.
R8—Very strong signals.
volume,

Medium loud speaker

R9—Extremely strong signals, strong loud
speaker volume.
Q. 2. In the June, 1925, issue, page 2269,

appears the statement (answermg question 2118
[Garod Neutrodyne]), “Neutroformers N-2 and
N-3 each have four one one-half turn primaries.”
What should be the correct wording of this?

A This part of the answer should have
“Four and one-half turn primaries.
3. Question 2129 and the 1ccompanymg
1925, issue.

read :
0

answers are mlssmg from the July,
Why did this occur?

A. 3. Limited space did not permit printing
the fol]owmg submitted by Mr. H. J. Reynolds,
Atlanta, Ga.: Q. I. Ts the UV-200 tube a de-
tector or an amplifier? A. 1. This (and the
C.300) is the best detector and the worst am-
plifier of the tubes now available. Q. 2. How is

a Neutrodyne different from any other set? A, 2.
Tt will not “oscillate.” This effect (neutraliza-

tion) is automatic on all wave.lengths.
Q. 4. Should the Roberts Reflex (Q. 2120,
J'une, 1925) be grounded?
4. Yes. Ground “A” minus.

EXPERIMENTERS' CIRCUIT

(2139) Mr. Thomas E. Martin, Michigan City,
Ind., asks:

Q. I have about 100 feet of No. 12 German
silver wire. Would this make as good an antenna
as copper, or has it too much resistance?

A. 1. The resistance is much too high. Use
copper for your aerial.

Q. Does it make any difference how long
the leads in a set are?

A. 2. All leads should be short. It is impera-
tive that grid and plate leads (particularly the
grid leads) be reduced to the shortest possible
length, if best results are desired.

(). 3. Would the enclosed circuit function satis-
facl;orlly with an outside aerial?

one-tube circuit requested. except'for the filament consumption. The con- We are showing this diagram with a
You referred to the code signals as ‘“Morse.” stants of the C-304A tube are: few modifications that we believe will improve
This_code is practically unused in radlo, except Filament Terminal Voltage ..... 11 volts the operation of _the circuit.
in “line” transmission. *“Continental,” or “Con- Filament Supply Voltage ...... 12 volts (Continued on page 214)
ol
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How an efficient receiver may be wired, using one fixed coupler, one variocoupler, two variable condensers and two variable plate resistors, in

addition to the customary equipment.

www americanradiohistorv com

Coils L2 and L3 are in inductive relation to one another.
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Radio News for dugust, 1925

(Continued from page 151)
Solder Co. Jiffy Blow Torch and Soldering
Outfit. Courtesy Apex Stamping Co.
40—20 Radio Diagrams and Hook-ups. Courtesy
the Consrad Co. 1 Ekko Stamp Album. Cour-
tesy the Ekko Co.

41—1 Glass Enclosed Crystal Detector. 3 Wonder
Crystals, 1 Package Catwhiskers. Courtesy
California Radio Minerals. . Aerial Lead-in

Connector. Courtesy Radio Specialty Co.

42—1 Ekko Stamp Album. Courtesy the Ekko Co.
2 Four-inch Bakelite Dials. Courtesy Bell Mfg.
Co. De-Tec-Tone Crystal Detector. Courtesy
Pyramid Products Co. 2 Crystals. Courtesy
Newman Stern Co.

43—1 Year’s Subscription to Rapio NEws. Cour-
tesy the Experimenter Publishing Co. Lo

44—1 Cushion V. T. Socket. Courtesy the Ilinois
Radio Co. 1 Ekko Stamp Album. Courtesy
the Ekko Co. 1 Jiffy Ribbon Antenna. Cour-
tesy the Apex Stamping Co. 4 V. G. Connec-
tors. Courtesy the Illinois Radio Co.

45— Set of Model C-10 Blue Prints for making re-
ceivers. Courtesy the Experimenters’ Informa-
tion Service, Inc. Ekko Stamp Album. Cour-
tesy the Lkko Co.

46—Vernier Crystal
Brownlee and Co. 1
Courtesy the Ekko Co.
ers. 1 Wonder Crystal
Radio Minerals.

47—Wireless Course in Twenty Lessons.
the Consrad Co.

48—1 Year’s Subscription to SCIENCE AND INVEN-
r1oN. Courtesy the Experimenier Pub. Co.

49—1 Rasco Crystal Detector. Courtesy the Radio
Specialty Co. 1 Ekko Stamp Album. Courtesy
the Ekko Co. Jiffy Ribbon Antenna. Courtesy
the Apex Stamping Co. 1 Package of Cat-
whiskers. Courtesy California Radio VMmeral.s.

50—2 Vario-Densers. Model N. Courtesy X-L Radio
Laboratories. De-Tec-Tone Crystal Detector.
Courtesy ’yramid Products Co. 2 Tested Crys-
tals. Courfesy Newman Stern Co.

51— Radio Listeners’ Guide and Call Book.
tesy Consrad Co. Ekko Stamp Album.
tesy Ekko Co. .

52—Jiffy Ribbon Antenna. Courtesy Apex Stamping
Co.” Glass-enclosed Crystal Detector. 1 Waon-
der Crystal, 1 Package Catwhiskers. Courtesy
California Radio Minerals,

52A-Genwin Three Circuit Tuner.
eral Radio Winding Co.

§3—1 Dilot Light Switch.
Co. 1 Set Lavite Resistances.
cent Radio Supply Co.

54—1 Shock Proof P’hone Plug. Courtesy L. S.
Brach Mfg. Co. 1 Ekko Stamp Album. Cour-
tesy Ekko Co.

§5—1 Year’s Subscription to Tie EXPERIMENTER.
Courtesy the Experimenter l’ul)hsh'mg Co.

56—Single Pole Double Throw Jack Switch, 1 Port-

Detector. Courtesy Roland
Ekko Stamp_Album.
1 Package of Catwhisk-
Courtesy California

Courtesy

Cour-
Cour-

Courtesy Gen-

Courtesy Yaxley Mfg.
Courtesy Cres-

able Jack. Courtesy Carter Radio Co. Ekko
Stamp Album, Courtesy Ekko Co.
57—Tuway Plug, 1 Double Circuit Jack. Courtesy

Carter Radio Co.

58—2 Packages Kester Solder.
Solder Co. 2 Aerial Insulators.
erican Hard Rubber Co.

59—Glass-enclosed Crystal Detector, 1 Package Cat-
whiskers. Courtesy California Radio Minerals.
2 Tested Crystals. Courtesy Newman Stern

Courtesy Chicago
Courtesy Am-

Co.

60—1 Year’s Subscription to MoTor Camrer &
Tourist. Courtesy Experimenter Pub. Co.
61—Jiffy Ribbon Antenna. Courtesy Apex Stamp-

ing Co. Ekko Stamp Album. Courtesy Ekko

‘0.

62—2 Tested Crystals. Courtesy Newman Stern
Co. 2 V. G. Connectors. Courtesy Illinois
Radio Co. Ekko Stamp Album. Courtesy Ekko
Co. 1 Package Catwhiskers. Courtesy Cali-
fornia Radio Minerals.

63—Radio Log Book. Courtesy Consrad Co. Ekko
Stamp Album. Courtesy Ekko Co.

64—Packet C. Courtesy Consrad Co.

65—Packet D. Courtesy Consrad Co.

66—1 Package Catwhiskers. Courtesy California
Radio Minerals. Ekko Stamp Album. Courtesy

Ekko Co.
Zone 3

Maryland, Virginia and West
Virginia

1—Freshman Masterpiece, Model 5-F-2.
Chas. Freshman Co.

1A-All-Amax, Jr. Radio Receiver Kit. Courtesy
All-American Radio Corp.

2—Balkite “B” Current Supply.
steel Products Co.

3—Grand Opera Loud Speaker. Courtesy Radio In-
dustries Corp.

4—Super Booster Wave Trap.
Booster Distributing Co.

5—Scientific Loud Speaker. Courtesy Tower Mfg.

Co.
6—Ferbend Wave Trap. Courtesy Ferbend Elec-
tric

Pennsylvania,

Courtesy

Courtesy Fan-

Courtesy Super

0.

7—23-Plate Plain Variable Condenser. Courtesy
Hammarlund Mfg. Co.

8—Melotone Horn-type Loud Speaker. Courtesy

Radio Industries Corp.

9—3 Balloon Circloids Coils. Courtesy Electrical
Research Laboratories. 3 Variable Condensers.
Courtesy U. S. Tool Company.

10—2 Audio Transformers. = Courtesy Halldorson
Company.

11—1 Year’s Subscription to Rapio NEwS, SciENCE
AND INvENTION, THE EXxPERIMENTER, MoTOR
CaMprer & Tourist. Courtesy The Experi-
menter Pub. Co.

IZ—élead-set and Plug. Courtesy Wi J. Murdock

o.

13—Resistance-coupled Amplifier Kit. Courtesy
Electrad, Inc.

14—13 Consrad Patterns. Courtesy Consrad Co.

15—Super Booster Wave Trap. Courtesy Super
Booster Dist. Co.

16~—1 Audio Transformer. Courtesy Acme Appa-
ratus Co. Kant Blo Switch Tube Protector.
Courtesy Clark and Tilson, Inc.

17—1 Year’s Subscription to Rapio News and
Tue ExperiMeENTER. Courtesy The Experi-
menter I’ub. Co.

18—1 Wave Trap. Courtesy Ferbend Electric Co.

19—Consrad Library, fourteen books. Courtesy
Consrad Co.

20—1 Lanmp Socket Antenna. Courtesy Electrad,
Inc. 1 Cushion V. T. Sacket. Courtesy Illi-
nois Radio Co. 1 Polyplug. Courtesy Polymet
Mfg. Corp.

21—1 Year's Subscription to ScIENCE aND IN-
VENTION and Motor CamrEr & Tourist.
Courtesy The Experimenter Pub. Co.

22—Ekko Stamp Album. Courtesy Ekko Co. 3
A-1 Wonder Crystals. 1 Glass-enclosed Detec-
tor, 1 package Catwhiskers. Courtesy Califor-
nia Radio Minerals,

23—1 Audio Transformer. Courtesy Acme Appa-
ratus Co. 1 Ekko Stamp Album. Courtcsy
Ekko Co.

24—2 Vario-Densers, Model G.
Radio Laboratories. 1 Aerial
nector, 1 package Name-Plates.
Radio Specialty Co.

25—No-Dust Blower. Courtesy DPeiffer and Co.
Ekko Stamp Album. Courtesy The Ekko Co.
1 Rheostat. Courtesy Klosner Radio Corp. 4
V. G. Connectors. Courtesy Hlinois Radin Co.

26—1! Year’s Subscription to Rabto NeEws. Cour-
tesy Experimenter Pub. Co.

27—Keystone Lightning Arrester. Courtesy Elec-
tric Service Supplies Co. 1 Vernier Rheostat.
Courtesy Klosner Radio Corp. Ekko Stamp
Album. Courtesy The Ekko Co.

27A-1 Audio Transformer. Courtesy Halldorson Co.

28—Vernier Crystal Detector. Courtesy Roland
Brownlee and Co. 2 Crystals. Courtesv New-
man Stern and Co. “How and Why of Radio
Apparatus.” Courtesy Consrad Co.

29—1 Year’s Subscription to ScClENCE AND INVEN-
TioN. Courtesy Experimenter Pub. Co. Ekko
Stamp Album. Courtesy Ekko Co.

30—Kant Blo Switch. Courtesy Clark and Tilson,
Tnc.  Jiffy Ribbon Antenna. Courtesy Apex
Stamping Cn. Two Bakelite Sockets. Cour-
tesy Bell Mfg. Co. Ekko Stamp Album.
Courtesy Ekko Co.

31—Radio Map of the United States.
Consrad Co. Ekko Stamp Album.
Ekko Co.

32—Bakelite Dial.

Courtesy X-L
Lead-in Con-
Courtesy

Courtesy
Courtesy

Courtesy the American Hard
Rubber Co. Jiffy Blow Torch and Soldering
Qutfit. Conrtesy The Apex Stamping Co. 1
Polyp]ug. Courtesy Dolymet Mfg. Co. Six-
teen-in-One Radio Tool. Courtesy Radio Spe-
cialty Co.

33—1 Year’s Subscription to Tur EXPERIMENTER.
Courtesy The Experimenter Pub. Co. 1 Ekko
Stamp Album. Courtesv. The Ekko Co.

24—2 Vario-Densers. Model N. Courtesy X-I. Radio
Lahoratories. Ekko Stamp Album. Courtesy
the Ekko Co.

35—Set of Model C-10 Blue Prints for making re-
ceivers. Courtesy the Exnerimenters’ Informa-
tion Service. Inc. Ekko Stamp Album.
tesv the Ekko Co.

36—2 Vernier attachments for dials.
Radio Specialty Co.
Polymet Mfg. Co.

37—1 Year’s Subscription to MoTor CAMPER AND
Tourist. Courtesy the Experimenter Pub. Co.
Ekko Stamp Album. Courtesy Ekkn Co.

38—1 Plain Rheostat. Courtesy Klasner Radin Corn.
Keystane Lightning Arrestor. Courtesy the
Electric_Service Supnlies Co. Ekko Stamp Al-
bum. Courtesy the Ekko Co.

39—TLamp Socket Antenna. Courtesy Electrad. Tne.
2 Packages of Kester Solder. Courtesv Chicago

Cour-

Courtesy the
Polyplug. Courtesy the

Solder Co. Jiffy Blow Torch and Soldering
Outfit. Courtesy Apex Stamping Co.

40—20 Radio Diagrams and Hook-ups. Courtesy
the Consrad Co. 1 Ekko Stamp Album. Cour
tesy the Ekko Co.

41—1 Glass Enclosed Crystal Detector. 3 Wonder
Crystals, 1 Package Catwhiskers. Courtesy

California Radio Minerals, Aerial Lead-in
Connector. Courtesy Radio Specialty Co.
42—1 Fkko Stamn Album. Courtesy the Ekko Co.
2 Four-inch Bakelite Dials. Courtesy Bell Mfg.
Co. De-Tec-Tone Crystal Detector. Courtesy
Pvramid Products Co. 2 Crystals. Courtesy
Newman Stern Co.

43—1 Year’s Subscription to Ranio NEws.
tesy the Experimenter Publishing Co.

44—1 Cushion V. T. Socket. Courtesy the Illinnis
Radio Co. 1 Ekko Stamn Album. Courtesy
the Ekko Co. 1 Jiffy Ribhon Antenna. Cour-
tesy the Apex Stamping Co. 4 V. G. Connec-
tors. Courtesy the Illinnis Radio Co.

45—Set of Model C-10 Blue Prints for making re-
ceivers. Courtesy the Experimenters’ Informa-
tion Service. Inc. Ekko Stamp Album. Cour-
tesy the Ekko Co.

46—Vernier Crystal Detector. Courtesy Roland
Brownlee and Co. 1 Ekke Stamp_ Album.
Courtesy the Ekko Co. 1 Package of Catwhisk-
ers. 1 Wonder Crystal. Courtesy, California
Radio Minerals.

47—Wireless Course in Twenty Lessons.
the Consrad Co.

Cour-

Courtesy
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43—1 Year’s Subscription to SCiENCE anD INVEN-
TioN. Courtesy the Experimenter Pub. Co.
49—1 Rasco Crystal Detector. Courtesy the Radio
Specialty Co. 1 Ekko Stamp Album. Courtesy
the Ekko Co. Jiffy Ribbon Antenna. Courtesy
the Apex Stamping Co. 1 Package of Cat-
whiskers. Courtesy California Radio Minerals.

50—2 Vario-Densers, Model N. Courtesy X-L Radio
Laboratories. De-Tec-Tone Crystal Detector.
Courtesy Pyramid Products Co. 2 Tested Crys
tals. Courtesy Newman Stern Co.

51—Radio Listeners’ Guide and Call Book. Cour-
tesy Consrad Co. Ekko Stamp Album. Cour-

te%y Ekko Co.
y

§2—]Jiffy Ribbon Autenna. Courtesy Apex Stamping
Co. Glass-enclosed Crystal Detector. 1 Won
der Crystal. 1 Package Catwhiskers. Courtesy

California Radio Minerals.
52A-Genwin Three Circuit Tuner.
eral Radio Winding Co.

53—1 Dilot Light Switch. Courtesy Yax'ey Mfg.
Co. 1 Imp Jack and Plug. Courtesy Carter
Radio Co.

54—1 Shock Proof Phone Plug. Courtesy L. S.
Brach Mfg. Co. 1 Ekko Stamp Album. Cour-
tesy Ekko Co.

55—1 Year's Subscription to THE EXPERIMENTER.
Courtesy Experimenter Publishing Co.

56—Single-pole Double-throw Jack Switch. 1
Portable Jack. Courtesy Carter Radio Co.
Ekko Stamp Album. Courtesy Ekko Co.

57—Tuway Plug, 1 Double Circuit Jack. Courtesy
Carter Radio_Co. .

58—2 Packages Kester Solder. Courtesy Chicago
Solder Co. 2 Aerial Insulators. Courtesy Amer-
ican Hard Rubber Co.

59—Glass-enclosed Crystal Detector. 1 Package Cat
whiskers. Courtesy California Radio Minerals.
2 Crystals. Courtesy Newman Stern Co.

60—Receptacle Jack. Courtesy Carter Rrdio Co.
Ekko Stamp Albumi, Courtesy Ekko Co.

61—1 Year’s Subscription to MoTor CampeEr &
Tourist. Courtesy Experimenter Pub. Co.

62—Oneway Plug. Courtesy Carter Radio Co. 1
Package Kester Solder. Courtesy Chicago
Solder Co.

63—Radio Log Book. Courtesy Consrad Co.
Stamp Album. Courtesy Ekko Co.

64—DPacket C. Courtesy Consrad Co.

65—Packet D. Courtesy Consrad Co.

66—1 Package Kester Solder. Courtesy Chicago
Solder Co. 1 Package Catwhiskers. Courtesy
California Radio Minerals. 1 Ekko Stamp Al
bum. Courtesy Ekko Co.

Zonhe 4

Ohio, Indiana, Michigan, Illinois, Wisconsin and
Kentucky

1—Penetrola. Courtesy Walbert Mfe. Co.

1A-All-Amax Sr.. Radio Receiver Kit. Courtesy
All-American Radio Corp.

2—Victoreen Super-heterodyne Kit. Courtesy Vic-
toreen Radio, Inc.

3—Grand Opera Loud Speaker. Courtesy Radio In-
dustries_Corp.
Super Booster Wave Trap. Courtesy Super
Booster Distributing Co.

5—Spitfire Loud Speaker.

Courtesy Gen-

Ekko

Courtesy Tower Mfg.

Co.
6—Ferbend Wave Trap. Courtesy Ferbend Elec-
tric Co.

7—23-Plate Plain Variable Condenser. Courtesy
Harmarlund Mfg. Co.
8—NMelotone Horn-type Loud Speaker. Courtesy

Radio Industries Corp.

9—3 Balloon Circloid Coils. Courtesy Electrical
Research Lahoratories. 3 Variable Condensers.
Courtesy U. S. Tool Co.

10—2 Audio Transformers. Courtesy Halldorson

0.

11—1 Year’s Subscription to Rapio NEWS. SCIENCE
AND INVENTION, Ture ExPERIMENTER, MoTor
Camper_& TourisT. Courtesy The Experi-
menter Pub. Co.

12—Head-set and Plug. Courtesy William J. Mur-
dock Co. i

13—Resistance-coupled Amplifier Kit.
Electrad, Inc.

14—13 Consrad Patterns, Courtesy Consrad Co.

15—Super Booster Wave Trap. = Courtesy Super
Booster Distributing Co.

16—1 Audio Transformer. Courtesy Acme Anpara-
tus Co. Kant Blo Switch. Courtesy Clark and
Tilson, Inc.

17—1 Year’s Subscription to Rapto NEws. Tue Ex-
PERIMENTER. Courtesy the Experimenter Pub.

Courtesy

"0,

18—Ferbend Wave Trap. Courtesy Ferbend Elec-
tric Co,

19— Consrad Lihrary of Fourteen Books. Courtesy
Consrad Co.

20—ILamp Socke! Antenna. Courtesy Electrad, Inc
Cushion V. T. Socket. Courtesy Illinois Radio
Co. Pa'yplug. Courtesy Polymet Mfg. Co.

21—1 Year's Subscription to SciENCE anD IN
VENTION and Motor Camper & TourisT.
Courtesy The Experimenter Pub. Co.

22—Fkko Stamp Album. Courtesy Ekko Co. 3
A-1 Wonder Crystals, 1 Glass-enclosed Detec-
tor, 1 package Catwhiskers. Courtesy Califor-
nia Radio Minerals.

23—1 Audio Transformer. Courtesy Acme Appa-
ratus Co. 1 Ekko Stamp Album. Courtesy
Ekko Co.

24—2 Vario-Densers,
Radio Laboratories.
nector, 1 package
Radio Specialty Co.

25—No-Dust Blower. Courtesy Peiffer and Co.
Ekko Stamp Album. Courtesy The Ekko Co,

Model G. Courtesy X-L
1 Aerial Lead-in Con
Name-Plates. © Courtesy
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26—1 Year’s Subscription to Rapio News, Cour-
tesy Experimenter Pub. Co.

27—Keystone Lightning Arrester. Courtesy Elec:
tric Service Supplies Co. 1 Vernier Rheostat.
Courtesy Klosner Radio Corp. Ekko Stamp
Album. Courtesy The Ekko Co.

27A-1 Audio Transformer. Courtesy Halldorson Co.

28—Vernier Crystal Detector. Courtesy Roland
Brownlee and Co. 2 Crystals. Courtesy New-
man Stern and Co. “How and Why of Radio
Apparatus.” Courtesy Consrad Co.

29—1 Year’s Subscription to SCiENCE AND INVEN-
T10N. Courtesy Lxperimenter Pub. Co. Ekko
Stamp Album. Courtesy Ekko Co.

30—NKant Blo Switch. Courtesy Clark and Tilson,
Inc. Jiffy Ribbon Autenna. Courtesy Apex
Stamping Co. Two Bakelite Sockets, Cour-
tesy Bell Mfg. Co. Ekko Stamp Album.
Courtesy Ekko Co.

31—Radio Map of the United States.
Consrad Co. Ekko Stamp Album.
Ekko Co.

32—Bakelite Dial. Courtesy the American Hard
Rubber Co. Jiffy Blow Torch and Soldering
Outfit. Courtesy the Apex Stamping Co. 1
DPolyplug. Courtesy Polymet Mfg. Co. Six-
teen-in-One Radio Tool. Courtesy Radio Spe-
cialty Co.

33—1 Year’s Subscription to TuHE EXPERIMENTER.
Courtesy The Experimenter Pub. Co. 1 Ekko
Stamp Album. Courtesy The Ekko Co.

34—2 Vario-Densers, Model N. Courtesy X-L Radio
Laboratories. Ekko Stamp Album. Courtesy
the Ekko Co.

35—Set of Model C-10 Blue Prints for making re-
ceivers. Courtesy the Experimenters’ Informa-
tion Service, Inc. LEkko Stamp Album. Cour-
tesy the Ekko Co.

36—2 Vernier attachments for dials. Courtesy the
Radio Specialty Co. Polyplug. Courtesy the
Polymet Mfg. Co.

37—1 Year's Subscription to MoTor CAMPER AND
Tourist. Courtesy the Experimenter Publish-
ing Co. Ekko Stamp Album. Courtesy the
Ekko Co.

38—1 Plain Rheostat. Courtesy Klosner Radio Corp.
Keystone Lightning Arrestor. Courtesy the
Electric Service Supplies Co. Ekko Stamp Al-
bum. Courtesy the Ekko Co.

39—Lamp Socket Antenna. Courtesy Electrad, Inc.
2 Packages of Kester Solder. Courtesy Chicago
Solder Co. Jiffy Blow Torch and Soldering
Outfit. Courtesy Apex Stamping Co.

40—20 Radio Diagrams and Hook-ups. Courtesy
the Consrad Co. 1 Ekko Stamp Album. Cour-
tesy the Ekko Co.

41—1 Glass Enclosed Crystal Detector. 3 Wonder
Crystals, 1 Iackage Catwhiskers. Courtesy
California Radfo Minerals. Aerial Lead-in
Connector. Courtesy Radio Specialty Co,

42—1 Ekko Stamp Album. Courtesy the Ekko Co.
2 Four-inch Bakelite Dials. Courtesy Bell Mfg.
Co. De-Tec-Tone Crystal Detector. Courtesy
Pyramid Products Co. 2 Crystals. Courtesy
Newman Stern Co.

43—1 Year’s Subscription to Ranto News. Cour-
tesy the Experimenter Publishing Co.

44—1 Cushion V. T. Socket. Courtesy the Illinois
Radio Co. 1 Ekko Stamp Album. Courtesy
the Ekko Co. 1 Jiffy Ribbon Antenna. Cour-
tesy the Apex Stamping Co. 4 V. G. Connec-
tors. Courtesy the Illinois Radio Co.

45—Set of Maodel C-10 Blue Prints for making re-
ceivers. Courtesy the Experimenters’ Informa-
tion Service. Inc. Ekko Stamp Album. Cour-
tesy the Ekko Co.

46—Vernier Crystal Detector. Courtesy Roland
Brownlee and Co. 1 Ekko Stamp Album.
Courtesy the Ekko Co. 1 Package of Catwhisk-
ers. 1 Wonder Crystal. Courtesy California
Radie Minerals.

47—Wireless Course in Twenty Lessons. Courtesy
the Consrad Co.

48—1 Year’s Subscription to SCIENCE AND INVEN-
tioN. Courtesy the Experimenter Pub. Co.
49—1 Rasco Crystal Detector. Courtesy the Radio
Specialty Co. 1 Ekko Stamp Album. Courtesy
the Ekko Co. Jiffy Ribbon Antenna. Courtesy
the Apex Stamping Co. 1 Package of Cat-
whiskers. Courtesy California Radio Minerals.

50—2 Vario-Densers, Model N. Courtesy X-L Radio
Laboratories. De-Tec-Tone Crystal Detector.
Courtesy Pyramid Products Co. 2 Tested Crys-
tals. Courtesy Newman Stern Co.

51—Radio_Listeners’ Guide and Call Book. Cour-
tesy Consrad Co. Ekko Stamp Album. Cour-
tesy Ekko Co.

52—TJiffy Ribbon Antenna. Courtesy Apex Stamping
Co. Glass-enclosed Crystal Detector. 1 Won-
der Crystal, 1 Package Catwhiskers. Courtesy
California_Radio Minerals.

52A-Genwin Three Circuit Tuner. Courtesy Gen-
eral Radio Winding Co.

53—1 Pilot Light Switch. Courtesy Yaxley Mfg.
Co. 1 Imp Jack and Tlug. Courtesy Carter
Radio Co.

54—1 Shock Proof Phone Plug. Courtesy L. S,
Brach Mfg. Co. 1 Ekko Stamp Album. Cour-
tesy Ekko Co.

55—1 Year’s Subscription to Tnre FExXPERIMENTER.
Courtesy Experimenter Publishing Co.

56~—Single Pole Double Throw Jack Switch. 1
Portable Jack. Courtesy Carter Radio Co. Ekko
Stamp Album. Courtesy Ekko Co.

57—Tuway Plug, Double Circuit Jack. Courtesy
Carter Radio Co.

58—2 Packages Kester Solder. Courtesy Chicago
Solder Co. Jiffv Ribhon Antenna. Courtesy
Apex Stamping Co.

59-—Glass-enclosed Crystal Detector. 1 Package Cat-

Courtesy
Courtesy

whiskers. Courtesy California Radio Minerals.

2 Tested Crystals. Courtesy Newman Stern Co.
60—Receptacle Jack. Courtesy Carter Radio Co.

Ekko Stamp Album. Courtesy Ekko Co.

61—1 Year's Subscription to Mortor Camper &
Tourist. Courtesy Experimenter Iub. Co.

62—Oneway Plug. Courtesy Carter Radio Co. 1
Package Kester Solder. Courtesy Chicago
Solder Co.

63—Radio Log Book. Courtesy Consrad Co. Ekko
Stamp Album. Courtesy Ekko Co.

64—DPacket C. Courtesy Consrad Co.

65—Packet D. Courtesy Consrad Co.

66—1 Package Kester Solder. Courtesy Chicago
Solder Co. 1 Package Catwhiskers. Courtesy
California Radio Minerals. [Ekko Stamp Al-
bum. Courtesy Ekko Co.

Zone 5

Tennessee, North Carolina, Mississippi, Alabama,
Georgia and Florida

i—Victoreen _ Super-heterodyne Kit. Courtesy
Victoreen Radio, Inc.

1A-All-Amax Jr. Radic Receiver Kit. Courtesy
All-American Radio Corp.

2—Manhattan Junior Loud Speaker. Courtesy

Manhattan Electric Co.

3—Grand Opera Loud Speaker .Courtesy Radio
Industries Corp.

4—Super Booster Wave Trap.
Booster Distributing Co.

5—Meistersinger Loud Speaker. Courtesy Tower

Courtesy Super

Mfg. Co.

6—Ferbend Wave Trap. Courtesy Ferbend Elec-
tric Co.

7—23-Plate Plain Variable Condenser. Courtesy
Hammarlund Mfg. Co.

8—Melotone Horn-type Loud Speaker. Courtesy
Radio Industries Corp.

9—% Audio Transformers. Courtesy Halldorson

0.

10—1 Loop Aerial. Courtesy Carter Radio Co.

11—1 Year’s Subscription to Rap1o NEws, SCIENCE
AND INVENTION, THE EXPERIMENTER, MoTOR
Camper & TovurisT. Courtesy The Experi-
menter Pub. Co.

IZ—EIead-set and Plug. Courtesy Wm. J. Murdock

0.

13—Resistance-coupled Amplifier Kit.
Electrad, Inc.

14—13 Consrad Patterns. Courtesy Consrad Co.

15—Super Booster Wave Trap. Courtesy Super
Booster Dist. Co.

16—1 Audio Transformer. Courtesy Acme Appa-
ratus Co. Kant Blo Switch Tube Protector.
Courtesy Clark and Tilson, Inc.

17—1 Year’s Subscription to Rapio News and
Tue ExperiMENTER. Courtesy The Experi-
menter Pub. Co.

18—1 Wave Trap. Courtesy Ferbend Electric Co.

19—Consrad Library, fourteen books. Courtesy
Consrad Co.

20—1 Lamp Socket Antenna. Courtesy Electrad,
Inc. 1 Cushion V. T. Socket. Courtesy Illi-
nois Radio Co. 1 Polyplug. Courtesy Polymet
Mfg. Corp.

21~—1 Year's Subscription to SCIENCE AND IN-
veNTioN and Motor Camper & TourlsT.
Courtesy The Experimenter Pub. Co.

22—IEkko Stamp Album. Courtesy Ekko Co. 3
A-1 Wonder Crystals, 1 Glass-enclosed Detec-
tor, 1 package Catwhiskers. Courtesy Califor-
nia Radio Minerals.

23—1 Audio Transformer. Courtesy Acme Appa-

1 Ekko Stamp Album. Courtesy

24—2 Vario-Densers, Model G. Courtesy X-L
Radio Laboratories. 1 Aerial Lead-in Con-
nector, 1 package Name-Plates. Courtesy
Radio Specialty Co.

25—~No-Dust Blower. Courtesy Peiffer and Co.
Ekko Stamp Album. Courtesy The Ekko Co.
1 Rheostat. Courtesy Klosner Radio Corp. 4
V. G. Connectors. Courtesy Illinois Radio Co.

26—1 Year’s Subscription to Rapio News. Cour-
tesy Experimenter Pub. Co.

27—Keystone Lightning Arrester. Courtesy Elee-
tric Service Supplies Co. 1 Vernier Rheostat.
Courtesy Klosner Radio Corp. Ekko Stamp
Album. Courtesy The Ekka Co, .

27A-1 Audio Transformer. Courtesy Halldorson Co.

28—Vernier Crystal Detector. Courtesy Roland
Brownlee and Co. 2 Crystals. Courtesy New-
man Stern and Co. “How and Why of Radio
Apparatus.” Courtesy Consrad Co.

29—1 Year's Subscription to ScIENCE aAND INVEN-
TIoN. Courtesy Experimenter Pub. Co. Ekko
Stamp Album. Courtesy Ekko Co.

30—Kant Blo Switch. Courtesy Clark and Tilson,
Inc. Jiffy Ribbon Antenna. Courtesy Apex
Stamping Co. Two Bakelite Sockets. Cour-
tesy Bell Mfg. Co. Ekko Stamp Album.
Courtesy Ekko Co.

31—Radio Map of the United States.
Consrad Co. Ekko Stamp Album.
Ekko Co.

32—Bakelite Dial. Courtesy the American Hard
Rubber Co. Jiffy Blow Torch and Soldering
Qutfit. Courtesy The Apex Stamping Co, 1
Polyplug. Courtesy Polymet Mfg. Co. Six-
teen-in-One Radio Tool. Courtesy Radio Spe-
cialty Co.

33—1 Year’s Subscription to Trisk ExXPERIMENTER.
Courtesy The Experimenter Pub. Co. 1 Ekko
Stamp Album. ourtesy The Ekko Co.

34—2 Vario-Densers, Model N, Courtesy X-L Radio
Laoratories. Ekko Stamp Album. Courtesy
the Ekko Co. X

35—Set of Model C-10 Blue Prints for making re-

Courtesy

Courtesy
Courtesy
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ceivers. Courtesy the Experimenters’ Informa-
tion Service, Inc. Ekko Stamp Album. Cour-
tesy the Ekko Co.

36—2 Vernier attachments for dials. Courtesy the
Radio Specialty Co. DPolyplug. Courtesy the
Polymet Mfg. Co.

37—1 Year's Subscription to Motor CAMPER AND
Tourist. Courtesy the Experimenter Publish-
i Ekko Stamp Album. Courtesy the
Ekko Co

38—1 Plain Rheostat. Courtesy Klosner Radio Corp.
Keystone Lightning Arrester. Courtesy the
Electric_Service Supplies Co. Ekko Stamp Al
bum. Courtesy the Ekko Co.

39—Lamp Socket Antenna. Courtesy Electrad, Inc.
2 Packages of Kester Solder. Courtesy Chicago
Solder Co. Jiffy Blow Torch and Soldering
Outfit. Courtesy Apex Stamping Co.

40—20 Radio Diagrams and Hook-ups. Courtesy
the Consrad Co. 1 Ekko Stamp Album. Cour-
tesy the Ekko Co.

41—1 Glass Enclosed Crystal Detector. 3 Wonder
Crystals, 1 Package Catwhiskers. Courtesy
California Radio Minerals. Aerial Lead-in
Connector. Courtesy Radio Specialty Co.

42—1 Ekko Stamp Album. Courtesy the Ekko Co.
2 Four-inch Bakelite Dials. Courtesy Bell Mfg.
Co. De-Tec-Tone Crystal Detector. Courtesy
Pyramid Products Co. 2 Crystals, Courtesy
Newman Stern Co.

43—1 Year’s Subscription to Rapro News. Cour-
tesy the Experimenter Publishing Co.

44—1 Cushion V. T. Socket. Courtesy the Illinois
Radioc Co. 1 Ekko Stamp Album. Courtesy
the Ekko Co. 1 Jiffy Ribbon Antenna. Cour-
tesy the Apex Stamping Co. 4 V. G. Connec-
tors. Courtesy the Illinois Radio Co.

45—Set of Model C-10 Blue Prints for making re-
ceivers. Courtesy the Experimenters’ Informa-
tion Service. Inc. Ekko Stamp Album.. Cour-
tesy the Ekko Co.

46—Vernier Crystal Detector. Courtesy Roland
Brownlee and Co. 1 Ekke Stamp Album.
Courtesy the Ekko Co. 1 Package of Catwhisk-
ers. 1 Wonder Crystal. Courtesy California
Radio Minerals.

47—Wireless Course in Twenty Lessons. Courtesy
the Consrad Co.

48—1 Year’s Subscription to SCIENCE AND INVEN-
TioN. Courtesy the Experimenter Pub. Co.
49—1 Rasco Crystal Detector. Courtesy the Radio
Specialty Co. 1 Ekko Stamp Album. Courtesy
the Ekko Co. Jiffy Ribbon Antenna. Courtesy
the Apex Stamping Co. 1 Package of Cat-
whiskers. Courtesy California Radio Minerals.

50—2 Varjo-Densers, Model N. Courtesy X-L Radio
Laboratories. De-Tec-Tone Crystal Detector.
Courtesy Pyramid Products Co. 2 Tested Crys.
tals. Courtesy Newman Stern Co.

51—Radio Listeners’ Guide and Call Book. Cour-
tesy Consrad Co. Ekko Stamp Album. Cour-
tesy Ekko Co.

52—_TiFF!;r Ribbon Antenna. Courtesy Apex Stamning
Co.  Glass-enclosed Crystal Detector., 1 Won-
der Crystal. 1 Package Catwhiskers. Courtesy
California Radio Minerals.

52A-Genwin Three Circuit Tuner. Courtesy Gen-
eral Radio Winding Co.

53—1 Pilot Light Switch. Courtesy Yaxley Mfa.
Co. 1 Imp Jack Plug. Courtesy Carter Radio

0.

54—1 Shock Proof Phone Plug. Courtesy L. S.
Brach Mfg. Co. 1 Ekko Stamp Album. Cour-
tesy Ekko Co.

55—1 Year’s Subscription to THE EXPERIMENTER.
Courtesy Experimenter Publishing Co.

56—Single Pole Double Throw Jack Switch, 1
Portable Jack, Courtesy Carter Radio Co.
Ekko Stamp Album. Courtesy Fkko Co.

57—Tuway Plug. Double Circuit Jack. Courtesy
Carter Radio Co.

58=2 Packages Kester Solder. Courtesy Chicago
Solder Co. Jiffy Ribbon Antenna. Courtesy
Apex Stamping Co.

59—Glass-enclosed Crystal Detector, 1 Package Cat-
whiskers. Courtesy California Radio Minerals.
%Tested Crystals. Courtesy Newman Stern

0.

60—Receptacle Jack. Courtesy Carter Radio Co.
Ekko Stamp Album. Courtesy Ekko Co.

61—1 Year's Subscription to Motor Camrer &
Tourist. Courtesy Experimenter Pub. Co.
62—Oneway Plug. Courtesy Carter Radio Co. 1
Package Kester Solder. Courtesy Chicago

Solder Co.

63—Radio Log Book. Courtesy Consrad Co. Ekko
Stamp Album. Courtesy Ekko Co.

64—Packet C. Courtesy Consrad Co.

65—Packet D. Courtesy Consrad Co.

66—1 Package Kester Solder. Courtesy Chicago
Solder Co. 1 Package Catwhiskers. Courtesy
California Radio Minerals. Ekko Stamp Al-
bum. Courtesy Ekko Co.

Zone 6

Minnesota, Iowa, Missouri, North Dakota, South
Dakota, Nebraska, Kansas, Montana, Wyoming
and Colorado
1—Victoreen Super-heterodyne Kit. Courtesy Vic.
toreen Radio. Inc.

2—Manhattan Junior Loud Speaker.
Manhattan Electric Co.

3—A.C. Super Ducon Battery Charger. Courtesy
Dubilier Condenser and Radio Corp.

4—Grand Opera Loud Speaker. Courtesy Radio
Industries Corp.

5—Super Booster Wave Trap. Courtesy Super
Booster Distributing Co.

(Continued on page 238)

Courtesy
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Where does KDKA come in on YOUR dial ?

Remember! There are 52 stations that have to come in below KDKA on your dial

KD KA KDIKA K"IKA
i I jiLLUL T IR
Rt i i
0 10 20 30 40 50 60 70 80 90 100 0 10 20 30 40 50 60 70 80 S0 100 0 10 20 30 40 50 60 70 80 90 100
Showing where KDKA comes in on setstuned Showing where KDKA comes in 6n sets tuned Showing where KDKA comes in on sets tuned
with ordinary condensers. with straight-line-wave-length condensers. with Scientific Karas Orthometric Condensers.

Donitlorenoo thelauttiofenallctivers nenl rap I E}{E 1s”an.1}rllterestmg0exhper1en§e (t:olddby a s}nlle(;1 o%erato.r a'fter he had tuned his
KARAS HARMONIK super” with Karas Orthometric Condensers for the first fime:
R

N TRANSFOR‘;V'EQFS “In spite of my confidence in your statements regarding Karas Orthometric Condensers, I
‘ifgeyiﬁ"ﬂéﬁ'&rﬂfl Utlfuem;;ﬂﬁ'i!i::tdil(; 86980 couldn’t help but look for KDKA around 17, where I had always received that station,
G ’ i ) When_they were not there, I gradually crept up to 53, where you said they would be. Sure
enoughn, there they were at 52, clearer and better than I had ever had them before. But
[=] s with KDKA as high as 52, I began tg wonder if KYW and KSD would come in at all on
Qu\v\swtl‘"m’“W"““«cm,m < my dials. So I went after them and, sure enough, got KSD at 95. Am I tickled with my

‘*g\‘v“ ",.‘Q—N,-\Io\ ’11//% new condensers? Well, I should say I am—they give a NEW kick to ‘fishing’.”

\&*‘/"T LK, . W. NASON, 160 N. LaSalle St., Chicago, III.

%‘\b = A“\.:‘E)ADI:/:\) 7\ > ) >
I it KARAS Orthometric Condensers

: . .
Entirely eliminate crowding of stations

gl On any part of the dial
Ordinary Condenser Arrangement of Wavelengths L ' .
Ordinary straight capacity condensers crowd 70 of  All adjoining wave lengths are separated by equal distances on the dial. Each

- first 30 points of t : .
he 100 wate lengths Intg fhe first 30 points of the — int on the dial from 1 to 100 corresponds to one of the 100 allotted wave lengths,
between 200 and 600 meters, separated from adjoining wave lengths by 10 kilocycles.

AENC

WA vzs'

=1

=
(o) “Sm‘lLLNGYNS W‘”‘fm,,,
L ,——‘l'wr-\llﬁ w1, S

Sl > i, Thus Karas Orthometric Condensers make your set conform to the station arrange-
/ ment fixed by the government—by which every wave length is separated from

4’ adjacent wave lengths by an equal interval—10 kilocycles.
40;6:) ’\6"%,: This clean cut separation of stations insures clearer, better reception than you have
ey Fe Gyt ever known because you receive all the side bands without interference from adjoin-
(0 }’Zu ing stations—interference that is unavoidable with old types of condensers which

o 0. = ) N

Straight Line Wavelength CondenserAr?angement crowd low wave length stations so confusingly close together.

s et et linegsaxeloniifondorinshaorgte Thfa Karas Orthometric stands absolute}y alone! It is thg first and gnly condenser
Lointsfortheliciat of its type on the market—an eccentric condenser scientifically designed specially

\oﬁmm}ﬁmmfﬂ%m 15 for broadcast receiving sets—not a relic of wireless days, out of step with new
L i

Yt R conditions.
2 e % Think of it! With the ordinary condenser, half of all the 100 allotted wave lengths
%2 are jammed into the first 15 points of your dial—even with the straight-line-wave-

Y length condenser, the first 50 wave lengths are crowded into the lower 25 points
‘}%E of your dial. But with Karas Orthometrics, there is absolutely no crowding. The
S, = 100 allotted wave lengths are evenly distributed over vour entire dial, every point
KARAS QRTHOMEIR;c CONDENSER Arr;ngement on your dial corresponding accurately to one distinct wave length. No crowding

of Wavelengths on Dial anywhere! Wide, even distribution over the entire range.
{Nustrating the equal distribu- o — .
o e “ave orgihe f Gets Low Power Stations Never Heard Before
Karas  Orthometrie  Condensers g e S Low power. Class A stations all broadcast on low wave lengths. corresponding

are used. to low dial settings—where ordinary condensers have so high a resistance

that the weak signal cannot get through. Karas Orthometric design has
changed all that. Due to their scientific design throughout, resistance at low
settings is reduced to a negligible minimum. Weak stations you never heard
before come in with satisfactory volume. And due to the marked eccentric
shape of the plates, high wave stations will tune in much sharper than you
have ever experienced.
The Karas Orthometric is a “job” that will delight the eye of the mechanical
critic. It is made eniirely of brass—irame and plates all die stamped—plates,
patent leveled and solidly bridged to insure permanent rigidity and alignment.
Every joint throughout is soldered. Grounded frame and rotor, with stator
plates supported on hard rubber insulation. Tapered adjustable cone bear-
ings, spring copper pigtail connection, automatic stops—in short, a condenser
that is both theoretically and mechanically perfect.

Never forget that your condenser is your vital tuning instru-

ment. It determines the tuning characteristics of your set.

Note the 4 Of course you will want Karas Orthometrics. It will pay you

1 i to wait for them. Deliveries start August 15th. But it will
Long . 23 I\gangle in t3 Sl?es $7.00 take some time to supply all dealers and johbers. Applications
Eccentric & {;':i? ‘G007 g:g:gt? g;;gg """ 675 will be taken care of in the order received. Individual builders,

living in the smaller cities, wishing to be assured of prompt
supply, are advised to place their orders immediately for
shipment, Aug. 15th.

KARAS ELECTRIC COMPANY, Dept. C594
P o s itiv e l y 4038 N. Rockwell St., Chicago
Guaranteed ......USETHIS COUPON __

KARAS ELECTRIC CO., Dept. C594,
4038 N. Rockwell St., Chicago.

Enter my advance order for............... Karas
Orthometric Condensers for shipment on or about
Aug. 15th, subject to your money-back guarantee.

Plates > 11 plates, .00025 capacily, price...... 6.50

—not with the usual
meaningless guarantee of
“material and workman-

ship” '
Ineclosed find $......... ... .. .... in payment.
—but a guarantee of

Complete satisfaction or
your money back.

(State size desired)mers. z:r . sngr zamsm-ncp cpsame

Name teneisninmanna Il basatodnade .. brEeFn.

- -

Adliltiess| ol s ad o e w e e e e i b < o aa 0 o Woe s
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A WEEK]
Becomea Radio Expert

HIS is the time to get into

Radio—the new, fast growing,
uncrowded profession. Stop work-
ing long hours for small pay at
work that is drudgery. Men from
all walks of life are taking advan-
tage of the big opportunities now
open in this wonderful new indus-
try. Salaries of $100 a week—and
more-—not at all uncommon!

Learn at Home

You can train for this “big money”
ﬁeld right in your own home—in spare
time. No matter how little you know
about electricity or Radio, the National
Radio Institute—the largest and oldest
home-study Radio school in the world
—established 1914—can quickly make
you an expert through a marvelous
method of practical instruction—which
includes all necessary parts for build-
ing up-to-date receiving sets.

Big Demand Now

Almost every day we get urgent
calls for our graduates. The big jobs
hunt you when you are a Radio ex-
pert. Radio offers you more money
than you ever dreamed possible—a
chance to travel or to take any one
of the many Radio positions all around
you at home. Offers you a glorious
future!

Send for FREE Book

Write teday for free hook ‘‘Rich Rewards
in Radio.”” Teils all about this great new
money-making field—and describes our amazing
practical method whieh trains you for the hig-
ger pa¥ing jobs in Radio. No obli-

gation. Mail §
g n‘ Rco;‘xonl no‘w R -
ational Radio Institute / ey

Dept. 13KB,Washington, D .C. .‘,:,“"ﬁ

/ /
[y
ol

G

e 15 151 I O D R

The National Radio Institute,
Dept. 13KB, Washington, D. C.

I am interested in Radio as a profession. You
may send me, free and without obligation, your
interesting book, “Rich Rewards in Radio,” all
information about your spare time, home-study
plan and about your free employment service.
Also, the details of your Special Offer.

Radio News for August, 1925
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Straight-Line Freauency Condensers
H (Continued from page 190) g
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have no effect on the straight-line charac-
teristic of the condenser. . B £ SHCRE
Tt is also possible to build a condenser of T ANGHTI
square or rectangular plates which will give o DR :
a straight-line frequency calibration. The oo o5% 201100
shape of the plates required in this tvpe
of condenser is shown in Fig. 9 and the The verégcal axis sl-A(OW; thedragio of capacity
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How the stations are crowded at the low end
of the circular-plate condenser.

in which y is the height of the curve from
the line 0-0, x is the distance along 0-0
and a and y, are constants. The curve may
be duplicated on cither side of 0-0 as has
been done in TFig. 9a, if we so desire, to
enable us to reduce the number of plates.

But this particular shape of straight-line
condenser does not solve the problem any
more than does the shape shown in [Fig. 9.
It is open to the same objections; the plate
must be so cut away at the small ends, and
must increase at such a rapid rate toward
the large end that to obtain this rapid in-
crease, and at the same time obtain the
required ‘maximum capacity of the con-
denser the dimensions of the condenser
must become inordinately large.

Up to the present time no one has writ-
ten of any way in which to overcome these
inherent difficulties in the design of straight-
line frequency condensers. There is, how-
ever, an expedient that might be used, which
the writer may tell about some time later.

www americanradiohistorv com

For the present, however, it seems that we
will have to be content with straight-line
frequency condensers of small capacity, say
0.0002 microfarad, if we wish them to have
low minimum capacities. Or, if we wish
maximum capacities as high as, say 0.0005
microfarad, we shall have to be content with
high minimum capacities.

The straight-line frequency condenser /lias
to be designed to have a ceriain minimuin
capacity.  This minimum capacity cannot
be zero for the inverse-squarc law which
must apply in straight-line frequency con-
densers requires a definite rate of variation
of capacity from the lowest to the highest,
or from the minimum to the maximum.

A TONE CONTROL NEEDED

Student: Why have the birth control
“anti’s” started to wage war on loud speak-
ers?

Treshie: I suppose facts of reproduction
are heing made too public.
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2-Tube Crosley 51

Same as wonderful Crosle{ 50 with

additiona! tube amplifier. l.ocal and
nearby stations cn loud-speaker al-
ways and distance up to 1500 miles
under average conditions. Much
greater range with head phones.

Special Sloping Front 2-Tube Crosley 51

Same as Model 51, with cabinet holding all dry A and B
batteries. $23.50.

2-Tube Crosley 51 Portable

The Crosley 51 in a black leatherette case, with nickel
trimmings. Space for batteries. $23.50.

Crosley Musicone

A marvelous new development

of loud-speaking principles.

Diffusion of sound creates per-

fect reproduction of all tones.
17.50.

3-Tube Crosley 52

A larger set for those who
want greater reception
range on the loud-speaker.
Operates on three tubes,
using wet or dry batteries.
Consistent loud-speaker
range 1500 miles or more.

Special Sloping Front 3-Tube Crosley 52

Cabingt contains dry A and B batteries. Same efhcient
detection and reccption as regular 52, $35.

3-Tube Crosley 52 Portable

Same as other 52 models, but in a black leatherette case.
Easily carried. All batteries inside.

Prices quoted above do not include accessories.
Add 10 per cent west of Rocky Mountains.
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Crosley owns and operates station WL W,
Cincinnati, the first remotely controlled
super- power broadcasting station

Crosley, the world’s largest manufacturer of radio receiving

sets, offers radio’s wonder—the Crosley Model 50, one-tube
genuine Armstrong regenerative receiver at $14.50. With tube,
phones, batteries, antenna wire complete, less than $25.

This momentous announcement means that every home in America can at
last have the enjoyment and the entertainment of high class radio—the
thrill of long distance reception as well aslocal—on the basis of real economy.

This Crosley 50 is the latest refinement
and perfection of the set which brought
MacMillan’s North Pole messages in
to Leonard Weeks, at Minot, N. D,
when all others failed though they cost
ten times as much.

This is the set which gets the stations
from coast to coast; which gives you
more for your money by far, because it
is the genuine Armstrong circuit, built
by Crosley.

(F) (=) (B 3
S

R.F. DET.

This little diagram shows three tubes
using the ordinary radio frequency and
detector circuit. Signals pass straight
through the three tubes without extra-
ordinary increase in their strength.
The tube value therefore is three.

3+

But Crosley’s Armstrong regenerative
set, with one tube, passes the signals
several times through the single tube,
each time increasing their strength and
giving you much more than the three-
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tube ordinary circuit, or a tube value of

Suft

That is why the Crosley one-tube set is
so much more satisfactory and efficient.

Already, with this perfected Crosley 50,
Andie Edmondson, at Stella, Mo., heard
2BD, Aberdeen, Scotland; Paul J. Hall,
at Osceola, Neb., heard 21O, London,
England; Eugene Bamhouse, at Brook-
field, Mo., hears Winnipeg and Mon-
treal, Can., and Springheld, Mass.;
James Gordon, at Fremont, Neb., hears
them from coast to coast, from Canada
to Texas, even picking up 10-watt
KFNG at Coldwater, Miss., and 100-
watt WFBL, at Syracuse, N. Y.; Mrs.
J. E. Martin, at East Palestine, Ohio,
hears KGO, Oakland, Calif.; O. W.
Bryant, at Sunset, Tex., gets Holly-
wood, Calif., 1425 miles; Crosley Sta-
tion WLW, Cincinnati, 1094 miles;
Pittsburgh, Pa., 1361 miles.

Get your Crosley 50 now and learn that
fine radio is not costly and difficult, but
low-priced. simple, easy and reliable.
A Crosley dealer is near by.

Crosley manufactures receiving sets which
are licensed under Armstrong U. S.
Patent No. 1,113,149, and priced from
$/4.50 to $65, without accessories.

The Crosley Radio Corporation
Pwel Crosley, Jr., President
822 Sassafras Street, Cincinnati


www.americanradiohistory.com

210

G

=t B

~

Developed by
engineers for
radio only

W/IJ; this special panel material
gives better results

N the early days of radio de-

velopment, our engineers
realized that ordinary insula-
tion good enough for a hun-
dred other uses was not good
enough for radio. So they de-
veloped Radion—a super-panel
material designed for radio use
exclusively.

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

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. A8, 11 Mercer St.,
New York City
Chicago Office: Conway Building

Pacific Coast Agent: Goodyear Rubber Co.,
San Francisco, Portland

RapioN

The Supreme Insulation g
PANELS 3

Dials, Sockets,Binding'PostPaneis, ele-

AMERICAN HARD RUBBER CO.,

Dept. A8, 11 Mercer St., New York City.
Please send me your booklet, *“Building
Your Own Set’’ for which I enclose 10
cents (stamps or coin).

NAME cvveeeererecrroannsaanassanssanss
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RHistory of Radio
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(Continued from page 185)
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the present short-distance radio services, and
so be the means of relieving the ether of its
growing congestion.

There seems always to be a “last West”
beckoning the radio engineer with a taste
and aptitude for pioneer work. It will cer-
tainly be a good thing when his technique
is available to the healing profession, for
it is doubtful that electro-cautery, electro-
diathermy and perhaps also radiography have
yvet been developed to the limit of the possi-
bilities attainable by the more general ap-
plication of the triode, and fuller recourse
to the data available in the radio research
laboratory.

It may yet be possible to project vortex
ethereal rings, and thereby secure some re-
sults not yet foreseen.

CHAPTER IV
THE POULSEN ARC

By reason of its extreme simplicity, the
Poulsen arc still has a wide application as
a generator of radio frequency currents of
high power and comparatively low frequency.
Unfortunately, however, the radiations are
encumbered with “mush” and harmonics,
which must be eliminated if the arc is to
be an important factor in the {future.

Here again the invention was old before
it found much application, l)ut in this case
the delay was probably due in large measure
to the east wind of interested criticism.

The refinements of the arc are very largely
due to the energy and genius of C. IF. Elwell
who, by the way, had the unique distinction,
during the Great War, of being commis-
sioned by the Italian Government to build
a long-distance Poulsen station in the neigh-
borhiood of Rome: a work that he carried
out so successfully that he was made a
Knight of Cross of the Crown of Italy.
The Federal Telegraph Company of San
Francisco is also responsible for much de-
velopment and practical application of the
arc.

As late as December, 1921, the British
Wireless Telegraphy Commission recom-
mended the installation of arcs in three of
the stations of the proposed Imperial Chain,
not because they were thought to be more
efficient than the triode, but because of the
advantage of their simplicity in view of the
isolation of the proposed stations.

CHAPTER V
BROADCASTING
“And the night shall be filled with music,
And the cares that infest the day
Shall fold their tents, like the Arabs,
And as silently steal away.”
—Longfellow.

The paramounf question of the moment
is the control of broadcasting. There is the
makings of a local broadcast receiver in
almost any scrap heap; therefore there need
be no limitation of the public enjoyment of
the radio program.

Anyone who has considered the almost
complete prostitution of the motion picture
as an educational force, and its unhappy
effect on the youth of today, cannot fail to
appreciate the vital importance of directing
to better ends the almost equally potent force
of radio.

There are indications that radio’s poten-
tialities for insidious propaganda are already
appreciated. and the only safe course seems
to lie in Government control, particularly
where there is representative democratic
government, as in Great Britain and the
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United States. What could support this lat-
ter contention better than the fact that the
British administration is even now engaged
in an attempt to capture and broadcast the
song of the nightingale?

To the slum child of today, the nightin-
gale means about as much as the Pheenix,
the Liver or the Dodo; but tomorrow he
may be familiar not only with the songs of
our birds, but, through a purged cinema,
with their appearance and surroundings. If
so, the next generation will undoubtedly be
the better for it.

It cannot be too widely known that prac-
tically all the benefits of broadcast reception
may be enjoyed by the use of equipment
which need involve no patented invention,
and need cost no more than a few dollars,
even when well made and attractively ﬁn-
ished. It is only natural that companies
owning costly patents should endeavor to
cultivate a public demand for equipment in-
volving their use, and which can be sold at
non-competitive prices; but the fact remains
that perfect short-range reception is accom-

plished with the simplest apparatus.

There is, or should be, no serious disad-
vantage in being limited to the nearby sta-
tion or stations; in fact, the local programs
are increasingly likely to be of special local

inte‘rest and may yet be indispensable. It
is likely, therefore, that “broadcatchers” of
the future will settle themselves into two

classes, which may respectively be termed
“stunters” and “utilitarians.” The former
will demand equipment whereby they may
attain the greatest distances, and will be less
concerned with economy and simplicity;
while the latter will want merely the most
dependable and simple apparatus that will
enable them to enjoy the local program. The
former class will probably bear about the
same numerical ratio to the latter, as do
racing motorists to those who motor merely
for purposes of transportation or pleasure.

STANDARD APPARATUS

If the foregoing premises are correct,
there will be a large and increasing demand
for simple, dependable, patent-free equip-
ment.  Such equipment should be designed
to operate on a single-wire aerial of defi-
nite length, so that the purchaser is not re-
quired to experiment. Preferably, it should
be fitted with a readily demountable ‘cat-
whiskerless” crystal detector, and a “vario-
meter” tuning coil. The latter should be
designed for minimum self-capacity, to which
end it should preferably have a cylindrical
stator. Such a set, with an aerial of rea-
sonable elevation or clearance, should give
dependable resilts and permit of the use
of several pairs of telephones, up to six or
eight miles from a broadcasting station.
Moreover, an audio-frequency amplxﬁcr
could be a(l(]ed should the user require more
volume—say for a loud speaker.

For slightly longer distances and greater
selectivity, there should be a good market
for a two-circuit “loose-coupler,” with sec-
ondary calibrated in wave-lengths and pref-
erably having both capacity and mductancc
variable. The reason for the latter is that
it enables the ratio “capacity to inductance”
to be varied to supply the most satisfactory
signal voltage to the detector; but obviously
the calibration would have to be predlcte(l
upon the fixed position of one of the varia-
bles. Provision could readily be made for
the use of any type of detector, and for the
addition of regeneration. and apart from the
latter no patent need be involved.

The effect that broadcasting may have
upon the press is still uncertain. It is
claimed that since -only the bare facts of
the news may be broadcast, the effect will
be to stimulate the demand for newspapers.
The author was once discussing this question
with two Canadian newspaper editors who
held this view. By way of illustration. one
said: “Suppose today the news is broadcast
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EVEREADY HOUR
EVERY TUESDAY AT 8 P, M,
(Eastern Standard Time)

For real radio enjoyment, tune in the

“Eveready Group.” Broadcast through
New York WEAR  Cleveland
Providence WSAI Cincinnatl
Z{}(Imtlonl - wwil getxo:t -
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Eveready
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AL SarsoN o

"*-'-- :-m.u ..._ ”_.‘.

No. 767
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PREFERRED

IT 15 no accident that more Eveready Radio
Batteries are purchased by the radio public than
any other radio battery made.

Such complete and voluntary endorsement
can lead to but one conclusion—for best recep-
tion 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. For every radio use
there is a correct, long-lasting Eveready Radio
Battery. There is an Eveready dealer nearby.

Manufactured and guaranteed by

NATIONAL CARBON COMPANY, Inc.

New York San Francisco
Canadian National Carbon Co., Limited, Toronto, Ontario

‘READ

Radio Batteries

~they last longer

b
=
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No. 772

45-yolt
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Vertical
Price

$3.75
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Eliminates Body
Capacity

SPECIAL design eliminates body ca-
pacity effects for all time. The
frame forms a shield about the plates,
so efficient that Wade condensers may
be used in the most sensitive circuits.
This design is exclusively a Wade
development and so vital in tuning
efficiency that it’s destined to change
the entire phase of condenser con-
struction,

Simplifies Close
Tuning

UNIQUE design of plates and their angu-
lar operation assures straight line wave
length—spreads all stations evenly over the
dial. Any station can be quickly located,
once a given station of known wave length
is recorded. Special 360° dial, supplied with
all Wade condensers, spreads the scale and
gives more tuning range between stations.

WADE:

SQUARE LAW
CONDENSER AND DIAL

All sizes, complete with 4-inch
vernier dial, for:

Short wave .000125 mfd. .......... $7.50
Tuned Radio Frequency, .00025 mfd. 7.73
Super-Heterodynes .0003 mfd, ...... 8.00

At your dealers, otherwise send purchase
price and you will be supplied postpaid.

Wade Manufacturing Company, Inc.
1819-A Broadway New York City

| that so-and-so has been murdered,” mention- |

ing the name of a famous British politician
then in office; whereupon, giving way to

political prejudice, the other remarked: “and |

a nice day for it, too.” The first speaker
went on to say that, in his opinion, every-
one would want to buy tomorrow’s paper
to get the details, and he was probably right.

It is certain that the broadcasting of parlia- |

mentary procedure will not find favor. To
have to listen to it is one of the most try-
ing ordeals of parliamentary life, and to do
so gratuitously would be to throw away one’s
natural advantage, which reminds one of
Gladstone’s comment when he saw a mem-
ber of Parliament using an ear trumpet.

The following U. S. Patents are claimed,
by those who are interested, to be more or
less vital to an efficient broadcasting station
in America:

879532 Feb. 18, 1908, DeForest
1129942 Mar. 2. 1915, Arnold
1129943 Mar. 2, 1915, Arnold
1137315 Apl. 27, 1915, Heising
1201270 Oct. 17, 1916, DeForest
1201272 Oct. 17, 1916, DeForest
1218195 Mar. 6, 1917, Logwood
1231764 July 3, 1917, Lowenstein
Re. 14380 Oct. 23, 1917, Colpitts
1314252  Aug. 26, 1919, DeForest
1329283 Jan. 27, 1920, Arnold
1349252  Aug. 10, 1920, Arnold
1377405 May 10, 1921, DeForest
1442146  Jan. 16, 1923, Heising
1442147  Jan. 16, 1923, Heising
1452032  Apl. 17, 1923, Farrington.

A Ten-Cent Store

Loud Speaker
(Continued from page 181)

L s N
St

T T I I I

into this and the diaphragm with the exten-
sion installed. Remember that if the con-
nections to the cone and to the diaphragm
are not made at absolute right angles,
trouble in plenty is liable to result. The
sounds of the Philharmonic Symphony com-
ing through will resemble nothing so much
as a hurdy-gurdy around the corner if
the angles are not right.

But for argument’s sake, let’s assume that
they are as they should be and go ahead
with the discussion. If the second stage of
the amplifier is husky, the cone will not help
any in the matter of clarity of reproduction
if the phone is used as is. The chances
are that the diaphragm will constantly rebut
itself against the pole pieces of the magnets,
giving a nice, metallic twang. This is cor-
rected by the installation of a couple of thin
shims of copper or brass placed between
the edge of the diaphragm and its bearing
around the receiver case.

The thinnest possible metal sheet should
be used for this purpose. If there is some
old shielding material around the house, it
will come in handy. Cut two or three cir-

cles from it just to fit on the edge of the |

receiver case where the diaphragm rests. A
few trials will give the proper number of
them to be employed. IKeep the diaphragm
as close to the pole pieces as possible, so
long as it does not strike when the town's
prize prima donna takes her high C.

Now for the finishing touches. In the
dime store mentioned in the first paragraph,
at the lamp counter, will be found a great
assortment of decorative ribbons which are
ordinarily used to bind the edges of home-
made lamp shades. A little of this will
cover the edge of the brass circle where
the paper cone was pasted to it. This en-
hances the appearance of the completed in-
strument several per cent., making it look
even more like the thirty dollars saved.
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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 instrumeits.

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 numer-
ous other properties.

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

PRISTOL

LOUD SPEAKER

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. 3022-S, telling avhy
the Bristol is such a delight to the ear.

THE BRISTOL COMPANY

Waterbury, Conn.

FRECORDING —
~INSTRUMENTS

Go Into Business

o . for Yourself'!
Be Your Own Boss!

i <e. [lells How
e "@{\- ¥ ]

Send today for our Kit Catalog, 36 pages,
7x10. Contains bargain offers of best 38 ra-
dio receiver kits. Explains bow to make
money building sets for friends and neigh-
bors. You can do it! Write for Book Now.

RADIO SPECIALTY COMPANY
Kit Div. 679N, 2454, Greenwich &t., New York

WAIT FOR ANNOUNCEMENT OF BOSCH
RADIO APPARATUS
American Bosch Magneto Corporation
Main Office and Works: Springfield, Mass.
Branches: New York, Chicago, Detroit. San Francisco
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Balkite Battery Charger.
Charges 6-volt “A” store
age batteries.
Price $19.50
West of Rockies, $20
In Canada, $27.50

Balkite

Balkite ““B”— replaces
“B’* patteries and dry
1 cells. Operates from
J light socket.

=il ot Price $55

In Canada, $§75

adio Power Units

give your set greater clarity,
distance and volume

Your radio set will perform con-
sistently only if your power sup-
ply is unfailing. Balkite Radio
Power Units provide a conven-
ient power supply that furnishes
a constant, uniform voltage to
both “A” and “B” circuits. The
Balkite Charger keeps your “A”
storage battery charged and oper-
ating at full efficiency. Balkite
“B” replaces both “B” storage bat-
teries and dry cells, and supplies

plate current from thelight socket.
The Balkite Battery Charger

and Balkite “B” are based on the
same principle. Both are entirely
noiseless in operation, have no
moving parts or bulbs, have noth-
ing to adjust, break or get out of
order. They donot create disturb-
ances in either your set or your
neighbor’s, require practically no
attention, and can be put in op-
eration at any time by merely
connecting to the light socket.
Their current consumption is
very low. Both are guaranteed to
give satisfaction.

Sold by leading radio dealers everywhere

FANSTEEL

Baﬂ(itﬁ Po?ﬁg;{ gm’ts ‘

BALKITE BATTERY CHARGER — BALKITE “B” PLATE CURRENT SUPPLY

Manufactured by FANSTEEL PRODUCTS COMPANY, Inc., North Chicago, Ill.
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FROST-RADIO
Your Copy

FREE

E want ev-

ery reader
of Radio News
who has not yet
received his copy
to write for one
of our 48-page

catalogs of
FROST-RADIO
products.

It illustrates this
only complete line
of high quality
radio parts and
accessories, explains
careand operation of
FROST-FONES nd
FROST-RADIO parts,
and contains a
wealth of interest-
ing information
about the newest
and best in radio.
Write for your copy
ot this book today.
Sent upon request
to every reader of
Radio News.

Frost-
Vernier Bakelite
Rheostat: #1.26

|
|
|
.. |

Use FROSYT-RADIO Parts and
Accessories in Your Popular
Mechanics’ Circuit |

To insure conformity to the original design
of the famous Popular Mechanics’ Circuit
you should select from your dealer’s store
the FROST-RADIO items incorporated in this
great hook-up. Some of these are illustrated
above—others you will find are pictured and
described in the FROST-RADIO Catalog. All
of these items are of the superb quality
which led to their being selected by Popular
Mechanics for their circuit.

In awriting for catalog,
please address our main
office in Chicago, and
write to Dept. 10F508

314-324 West Superior Street, CHICAGO
NEW YORK CITY CLEVELAND
KANSAS CITY . LOS ANGELES l

Export Office: 314 West Superior Street, Chicago

If the cone itself was made from a good
grade of hardware wrapping paper, the
completed unit will look very well. The
paper must be fairly heavy for best results,
but still not so thick as to create an exces-
sive load on the diaphragm of the unit. The
hardware paper serves admirably. The
writer used an old piece of drawing paper
with an original water color on it. :

The completed unit was then attached to
a candlestick purchased in the same dime
store, as shown in the photograph. This
can be accomplished in a number of ways
and is left to the ingenuity of the builder.

The strap may be put behind the unit
and equipped with a set-screw for adjust-
ment of the tension of the diaphragm and
may improve the operation of the speaker
considerably. However, the writer found
it unnecessary in his case.

And here a word must be said about
units generally and their adaptation to the
cone type speaker. At first glance, the
sceptic is prone to say: “What is the use of
putting a cone reproducer onto the ordinary
telephone receiver? Where is the advan-
tage? The diaphragm which has to do the
original vibrating is still just as small as
ever, the cone is simply doing duty as a
horn.” .

True, but the cone does not give the har-
monics of the horn and its natural period is
far below the usual range found in speech
and music, so that if the receiver diaphragm
vibrates with fair accuracy, the cone will
produce it a great deal more perfectly than
the horn.

But to get at the heart of the problem,
let us turn our attention to the reproducing
unit. The writer at the present time is in-
vestigating the adaptation of the mica type
unit to the cone unit. It works somewhat
better than the standard iron type, but still
has a tendency to smear over the compli-
cated frequencies, such as those created by
an orchestra or a stringed quartet. For the
human voice, it seems nearly perfect.

Some years ago an eminent experimenter
attempted to use a varnished silk diaphragm.
Some experimenter could do the art a great
service by finding the proper method—
cheaply—of supporting the iron armature
in front of the pole pieces, so that it could
be attached to the cone in such a manner
that the cone would do all the changing of
clectrical energy into sound.

This is a field which will amply repay
the experimenter who makes success. It is
much behind the remainder of the science
in its development and therefore needs more
attention and so holds more room for the
inventor,

an

{ Want to Know
(Continued from page 206)

T

s
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With the aerial switch on point 1, the coupling
is aperiodic and inductive. With the connection
to point 2, the coupling is capacitative and semi-
tuned.

Resistance R1 and R2 are the usual type of
variable plate resistors variable between 10,000
and 100.000 ohms. With R1 shorted by means
of the off-on switch, it will be necessary to use
a lower ““B” battery potential, since it is not
necessary to have a 135.volt plate potential to
overcome the resistance of a plate resistor. The
connection is indicated by the dotted line, the
previous connection being broken at “X1.”

The tendency of the first radio frequency tuhe
circuit to oscillate is considerably reduced by
connecting ‘“C” battery C1 as shown. A “lower
loss” connection would be that indicated by “X.”

“G. L.” is two megohms. *“R3,” one-half to
two megohms. The voltage of battery “C” may
be about four and one-half volts. “C1” need be
only one and one-half to three volts.

Coils L and L1 are in fixed inductive relation
and may be made exactly the same as the radio
frequency coil (with the 15-turn primmary), shown
in picture diagram Q. 2131.

Coils L2 and L3 are in variable inductive re-
lation. Secondary stator coil L2 may consist of
about 50 turns of No. 24 D.C.C. wire wound on
a 3-inch tube, Rotor L3 may consist of about
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Clarity

and

Tone Range
with Kellogg Transformers

The reproductions of the highest tones as
well as those of the lower extreme of the
scale, with faithful, pure quality, is essen-
tially the spirit of Kellogg Transformer
design.

The Kellogg radio frequency transformer is
of the low loss type, having many important
features. It will operate at all wave lengths
with .00035 to .0005 variahle condensers.
For best results, use the Kellogg .0005 low
loss wvariable condenser. Kellogg R. F.
Transformers at all dealers—$2.35.

Kellogg audio frequency transformers give
greater volume with clearer reproduction,
due to the high quality materials and expert
workmanship used in the Kellogg process of
manufacture. Kellogg audio frequency trans-
formers are made in bhoth shielded and
unshielded types ranging in price
$3.50 to $4.50.

Kellogg transformers can be obtained at all
radio dealers.

from

Kellogg Switchboard

& Supply Company

1066 W. Adams Street
Chicago, Illinois

e Five Tube
Set which
startled
the World!

FASTERPIEC

The Greatest Value
Ever Offered in A

RadioReceiving Set
At Authorized
Dealers Only

FREE MONEY

in extra profits if you enjoy our dis-
counts. Dealers write for them now.
A, Also for a copy of the Salespeaker. &

HUDSON-ROSS-=116 S. Wells St.
Chicago -
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means permanent good performance !

ATCH out for the reaction against cheaply constructed radio sets.
Every dealer has felt it on parts at one time or another. And radio
sets cannot be built cheaper and cheaper without running into it.

Formica panels and base panels are a sure indication of quality in a radio
set — of an intention on the part of the manufacturer to build for per-
manence and lasting good performance.

Formica base panels shorten and simplify the wiring and make the job a
hundred times neater. Many sets built for real quality will have both front
and base panels this year.

The better finish, greater uniformity, and greater freedom from warping
that is characteristic of Formica have made it the preferred insulation of
more than 125 leading set makers.

Dealersand jobbersfind it the bestknown and most popular lineof radio panels.

THE FORMICA INSULATION COMPANY
4618 Spring Grove Ave., Cincinnati, Ohio

Sales Offices

50 Church Street New York, N. Y. 1026 Second AVENUE...........ccocevesnene .. Minneapolis, Minn.

9 South Clinton St ...Chicago, Il 725 Bulletin Bldg.... ...Philadelphia, Pa.
516 Caxton Bldg..... _...Cleveland, Ohio 708 Title Buildifg .......ccooviiminninacimmseees Baltimore, Md.
327 Cutler Bldg......... ...Rochester, N. Y. 585 Mission Street...... San Francisco, Cal.

422 First Avenue..... ...Pittsburg, Pa. 419 Ohio Building ... Toledo, Ohio
6 Beacon Street..........ccccoeene ...Boston, Mass. 309 Plymouth Bldg New Haven, Conn.
55 Calle Obispo. Habana, Cuba Whitney Central Bidg New Orleans, La.

Hear the Formica Orches-
traover WLW every Tues-
day evening from 9 to 10

Made from Anhydrous Bakelite Resins CenfE¥Sepderd Ficee.
SHEETS TUBES _RODS
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Earn $50 to $250 a Week As Radio
Expert

IF you are making less than $50 a week—if
you want to jump quickly into the Big Pay
Class—in_the world’s fastest growing indus-
try—get into Radio NOW. Coupon below
brings full information—it is your Ticket to
Success.

Big jobs are open for trained men everywhere. We
receive calls regularly for Radio experts. Radio
manufacturers, dealers, broadeasting and receiving
stations, railroad and steamship companies, govern-
ment denartments need Radio Experts NOW. Pay
i[: g;z Thousands now make $30 to $250 a week In
adio,

Easy to Learn at Home

The Natlonal Radlo Institute (Amerlea’s largest
and oldest Home Study Radio School) will train you
at home. In your share time, to become a Certified
Radio Expert. No red tape—no long drawn out ce
lays. 1In a few sliort months by the famous Natlonal
Radlo Institute tested method you can become the
Radio expert of your own town or wherever you
wish to locate.

Men Land Big Jobs

Letters from our students prove that N. R, I,
training. plus our Employment Service puts our
graduates in the Big Pay Jobs where real money
s made. Sce what these Natlonal Radio Institute

men say:
Makes $50 to $80
a Week More

Your course leads so much fur-
ther ahead than practical elec-
tricity that there is nothing left
to sa¥,  Sinee I took your course
I have earned from $50 to $80 a
week more,

Preston Fowler,

Gordon, Nebraska.

Increases Pay 160,

I was just receiving $3.00 per 8
hours when I enroiled with N.
R. 1., and now I am recelving
$1.00 an hour more (1609% in-
crease), That Is where N. R. 1.
put me,  The course has been
worth $2500 a yesr to me and
in another year it will be worth
$3500 & year, While taking the
course I dld assembling, repair-
ing and installing and 1made
about $900. This made my
course pay for itself many times -
cven before I graduated. The N. R. I.

Right Way.
Andrew M. Shurle, Latrobe, Pa.

Up-to-date Receiving Sets
Given with Course

National Radio Institute training is practical trajn-
ing—not merelv text books, but real work on real
parts and recelving sets furnished Free to you.
You learn to design-——build—repair—instal} and
operate your own sets—it is like A, B, C

Special Offer—Act Quick

The coupon below brings you the most Amazing
Book on Radio ever written. It tells you how to
turn a pastime into a Gold Mine, Impertant
Weo have a Speclal Limitetl Offer for those who
act Quickly. Mail the coupon NOW.

NATIONAL RADIO INSTITUTE
Dept. 513KB Washington, D. C.

is the

lllllllllﬂllillrlIrrlI11IIJHIEI}lrin|l|11|.'|||!!1il.nlllnI11NII||'.| |1|1|§¥llmlln
NATIONAL RADIO INSTITUTE
Dept. 513KB, Washington, D. C.

Please send me without the slightest ¢hligation your Free
Book., *““Rich Rewards In Radio,”” and fnll details of your
shecial Free EmbDloyment Service. I'lease write plainly.

Name, .

Address ..
Stateiee.ieenenne.

CitYeseoscoonnensocrnconconsssnccccnss

V12 turns of the same size wire, wound on a 2%-inch
tube, Coils L2 and L3 must not be in inductive
relation to coils L1 and L2. Coils L2 and L3
may comprise a regular 2-coil variocoupler.

i
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Drink to Me Only With
Thine Ears

(Continued from page 160)
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technicality on this device, and am merely
putting it to a test.”

I smiles. “Interesting,” I admits. “If it
ain’t committing a breach of anything, what
is it?”

“A device which I believe will, in a short
time, do away with the necessity for pro-
hibition.”

“Do tell!” T exclaims. “What's the plan
~—gonna kill them all off ?”

“No, no,” replies Jerry, patient. “That
would be utterly illogical. You see, my ex-
perience as a revenue officer has taught me
that though an ounce of prevention may be
worth a pound of cure, yet when the pre-
vention is out of the question, the cure is
the only hope. I have effected what may,
in a sense, be termed a cure, although in
another way it is merely a harmless continu-
ance of the habit.”

“Yo’ all says words, big boy, but they
don’ mean nuffin,” I remarks. “Have you
found a substitute for the cup that hur-
rahs ?”

The Master nods. “I have a device, elec-
trical, which will produce the same effect
as alcoholic intoxication without so much as
even offending one nerve in the human sys-

organ. It is entirely safe and sane.”
“Glorious!” I cheers. “Go on.”

“Some persons might call it a shock,
which is it, primarily. I prefer to term it |
a gradual electrical anzesthetic. The effect
of the device upon the human system is
in one way akin to that of ether, except that
there is no danger whatsoever from the
electricity. When taken, it slowly over-
comes the mind, and if continued for a great
length of time will very nearly produce that
effect known as catalepsy, or suspended ani-

mation. The result on a would-be drunk is
precisely the same as that produced by
alcohol. This morning I tested it on half

a dozen confirmed liquor addicts, and they
have sworn it to be better than any whiskey,
because it leaves no after-effect, or ‘hang-
over,” as they call it. By taking a ‘drink’
with this machine, you are timed for a cer-
tain period, anything up to six hours. At
the end of that time, or within fifteen min-
utes on either side of it, the awakening
comes, without pain, and leaving the mind
fully conscious of anything that may have
been said or done during the preceding six
hours.”

I admits his greatness.
worlk?” I asks, eager.

The Master smiles. “My device accom-
plishes this feat by utilizing one of the most
clemental, -vital and perhaps little-known
facts connected with human existence. The
whole scheme of this life, Joe, is based on
vibration.”

“Vibration ?”

“Yes. Every object vibrates at a certain
rate. The average human vibrates between

“How does it

tem, let alone harming any other part or

{

250 and 500 cycles, as we term it. With
my machine I simply lower the rate of vibra- |
tion. Tor example, take a man whose rate|
is 300 cycles. By reducing this to 150 I
produce that stage of intoxication which I
understand is termed ‘three sheets in the|
wind” From there down to 50 cycles, and
the subject is dead drunk, unable to move.
It isn’t at all necessary to determine each
subject’s rate before experimenting. With
small practice, one can tell merely by ob-
serving the patient’s face just when the de-
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PROF. J. H. MORECROFT

The

Fundamentals
of the Vacuum

Tube

How it was invented,
developed and its
modern function in

the radio receiver. ]

This book serves an
study of the fundamental principles,
historical evolution, and practical
application of the vacuum tube as
used in radio apparatus of every i
description. Since the vacuum tube
is one of the most important parts
in the modern radio set, and has
been larfely responsible for making
Dresent-day radio entertainment pos-
sible, this book has been entirely
devoted to the subject of that one
particular instrument. Tt is written
in simple everyday language with all | i
technical terms thoroughly explained
so as to make matters easily under-
stood by everyone.

The hook contains chapters on the
phenomena of vacuum tubes in gen-
eral; the operation of vacuum tubes
as detectors and amplifiers; and the
junction of the vacuum tube used in
various transmitting and receiving
circuits, etc., etc.

52 pages printed in legible type;
24 illustrations and diagrams ; bound
In two-color cover; size 514 x 7Y
inches,

interesting

Sold by all
Reliable Radio and News
Dealers

0
OR ORDER DIRECT
RICE

il
15 PREPAID ]l

E.L.Company® -

Selling Agents
233 Fulton St., New York
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The Simplest Practical
Radio Set Made

L

RADIOGEM

The simplest radio outfit made—
yet as practical as the most expen-
sive. A crystal receiving set that
you can operate and enjoy even
though you know absolutely noth-
ing about radio. You receive the
RADIOGEM unassembled, together
with a clearly written instruction
book, which shows you how to
quickly and easily construct the
set, using only your hands and a
scissors. The outfit comprises all
the necessary wire, contact points,
detector mineral, tube on which to
wind the coil, etc, etc. The in-
struction book explains simply and
completely the principles of radio
and its graphic illustrations make
the assembling of the RADIOGEM
real fun.

AERIAL OUTFIT

Complete aerial outfit for
the RADIOGEM, consisting
of 100 ft. of standard cop-
per aerial wire and two
special porcelain insulators.
Price ........ .. 50c.

Radiogem - - - $1.00
Aerial Qutit - - - - 50

Radiogem and Aerial

Qutfit - - - - 2,50

R

Radio Headauarters for the Finest and BEST Radio Tools

AGEMCO

N

/4

s )

IR e

s ! of
tor Radio Work ULy
R . qukers of the

e =—=—"-—— R

Tools.

M follow.

Serew

long holding all attachments; 1 Blade,

Blade. 3% X %: 1 Blade 2% x % 1 Countersink; 2 Sock-

et Wrenches for all small nuts; 1 Reamer
in panel from % x %; 1 Wrench.
or hex. for jack. other %" hex., etc.
PRICE per set—No. 701

RADIO
TOOLSET

5060000000800 $3.00

e T |
e Mn-.;E
s

is the handlest
tools ever made

s “YANKEE”
It contains the
ing: 1 Rachet
-drlver, 6'% in.

5% x 8-16; 1 | black japanned handle, to which is attached wire bending
device, with nickeled ferrule and 3 in. long two sided

to enlarge holes [ reamer.
one end 5-16" square PRICE—N0, 702 .......cccoivcnnnne PN 11 1]

RADIO
HANDI-
TOOL

Bends Bus Bar or
wire strips and
scrapes wire,
bores and reams
toles, ete. Tool
consists of 1 in.

\'S

to store drills. plated, buffed and with the following 9 tools: Saw, brad-
Iron frame, nick- awl, large screwdriver, file, scratch awl. gimlet, reamer,
eled parts,  Dball chisel. small serewdriver. lach tool of fine steel, drop
bearing three jawed chuck holding and centering accu- forged tempered, hardened, and niceiy finished. Set comes
rately round shank drills from 0 to 3-16. Length of in leatheroid box with tray.
drlll. 12 Inches. PRICE—No. 703 .......... 000000060000 0000000000 $1.85
PRICE—No. 303 ............ ©000500000050000 ....$2.25

HAND DRILL

T h e hardwood
handle {s hollow

TCO

GRII
long, bla
{sh with

~NN

Set consists of

L CHEST

“LOCK-
master handie, 5"
ck Rubberoid fin-
steel chuck, nickel

orably with any factory made set. 3
accurate than nliers. Full directlons .in
heavy steel. blued and finished.

PRICE—No, 203 ...........-- coanoo

WIREBENDING
TOOL

Easier to use and more

For makinz eves, loobs, with a flem grip, makes it easy
bends, and offsets on Bus to place and start screws in difficult places.
? ar wire. With this device Just llhe t«_xlol for the Radio Constructor. All
§ any Radio Coenstructor can parts heavily nickeled and polished.
L‘ﬂ e e wire his set to compare fav- PRICE—No. 304 ............... .....$1.00

SCREW STARTER
and DRIVER

Holds any screw by its slot

box. Made of

CIRCLE CUTTER

Especially designed for the Radio
Made of the finest
material and equibped with the

Constructor.

highest grade hi

plug and puts

401.  Same tool

one operation.
PRICE—No., 40

bits. Jt does three thinfs at once.
It drills its own pilot, cuts out

around the hole in one speration.
Cuts Loles 34 to 1 in. in
PRICE—No. 402

not fitted with bead or scroll in

THTTTEEN

2o B i Bl of T e B0 B

T

- ]

Composed of
twist drills,

tiol
gh steel cutting® especially made for Radlo Constructors

the following sizes: 1-16, 5-61, 3-32. 7-61, %. 9-64.

5-32, 11-64, 3-16. -61. Drills are mounted on white
bead or scroll Holland Linen with sizes clearly marked.

PRICE—NO. 305 ....iiiieaiioiinininnna, ..81.25

RADIO
DRILL SET

and breast drllls.
n of these drills has been

10 straight shank
fitting _all hand
The -selec-

and consiats of

diam.
veee....83.00

but smaller and

1 voee....82.00

Tispecially deslgned for Radio Work hy the makers of the
A beautiful balanced,
with 4 to 1 ratio of gears for speed.
to take largest drlll, mostly
Length over all, 8% in.

famous “'Yankee'’
powerful drill
cial chuck 9-532” capacity.
furnished with drill or tool sets.
Weight 1% Ibs.

PRICE—No. 302

Tonls.

The heat element
and_ assures

volt A.C. or D.C.
which prevents overheating

s temperature. Size of Iron, 10% in. long. A 4-ft. cord
RILL and plug Is furnished.
PRICE—No. 800 .........-. ©oa6a50000 000000 ....-$2.00

ELECTRIC SOLDERING IRON

A Derfect tool for Radio Work. Operates efther _on 110-

is of Nichrome,
the desired even

small,
Spe-

Three-in-One Nut Wrench,
low stem 6 inches in length and three
sockets fitting popular sizes of nuts. The
£rin the nut solidly.
PRICE per set—No. 301..

Consists of hanrdle swith hol-
interchangeable
hesxagen sockets

Combination Plier, Wire Cutter, Wire Fol
Drop forged, slender but exceptionally s
PRICE—No. 202

R R vaeaddC

rmer and Wrench.

trong. § in. long.

Side Cutting Nipper, Lap Joint. For eutt
wire. Jaws hardened and oil tempered.
finish with polished jaws.
PRICE—No.

Length 6 inches.

Long Sharp Nose, Side Cutting Pliers,
for the radio constructor. Dends and

Ing all kinds of

Natural steel soft wire. Nose 132 inches long,
jaws. Length 5% inches.
PPN 1] PRICE—No. 200 ...... 00

black body, polished

..... NP &1 ]

Just the pliers
cuts all kinds of

Order all tools by order number,
the United States an

All goods are shipped free of transportation charges to all parts of

d possessions the same day as the order is received,

MONEY REFUND GUARANTEE

If vou are not satisfied mouney will be refunded on return of goods.

{ The RADIOGEM CORP., 66-R W. Broadway. New York 2
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All walbert Preducts

protected by Pat. and

Pat. Pend.., U. S,
and Foreign.

A new, remarkable Auxiliary Unit for
vse with all standard receiving sets to
increase selectivity, range, and volume.

BRIEF verification of this general statement

may be found in the following excerpts from

a series of tests made in our laboratories on
April 30. Tests were made with a General Radio
Co. type 164 Audibility Meter, a precision instru-
ment giving actual values of signal intensity.
Without the Penetrola, CNRW, for example, could
not be heard, while WGN had a signal intensity
of 150. With the Penetrola CNRW could be heard
with a signal intensity of 1300 while WGN was
ipaudible. Interference entirely eliminated; a sta-
tion previously unobtainable readily tuned-in with
volume to operate a loud-speaker. Details of other
tests on request.
The Penetrola will positively stop your set from radi-
ating. Reduces

static by permit- 5 7

! . esired| Inter-

ling use gifleshorgff Receiver ?,a,,-'on fering
ial while actu- Stati

ally increasing sig- \Vl\xAl(m

nal intensity. woe, [WAAQ.

Readily ~attached |2 tube Regen-| [ Cor |whnl,

erative vt KYWw,

to any set. po Chicago

1(\£a)def ‘;r; %uiﬂggi Less Penctrota 0 2,000

antenna sets, (b) [With Penetrolu| 300 0

loop sets, (¢) |——/——|—o

where it is desired |- CNRW 3

to replace outdoor |~ tu]l:‘e F'l.‘uned Winni- c‘l}igfzo

antenna with loop. - 1196

Equipped with [Less Penctrola 0 150

standard Walbert

parts. With Penetrola| 1,300 (4]
Price $35.00.

At your dealer or sent post-paid on
receipt of purchase price. Performance
is guaranteed or your money refunded.
Jobbers. and dealers write for discounts.

w8
WALIBERT
MANUFACTURING COMPANY.
923 Wrightwood Ave., Chicago

PANELITE SOCKET

KEYSTO

ARRESTERS

SAFEST LIGHTNING ARRESTER
MADE. INSIST ON KEYSTONE—$1.50

g Write for 64 page Handy Book
on Principics of Radio by eminent radio suthority. Contains hook ups
and o . Send dc P postage
ietzen, Inc., Pept, Al 71 Cortlandt S, N.Y. C

Four Phone Plugs and Posts
Lightning Arresters and Switches of Merit
Write for bulletins
THE BARKELEW ELECTRIC MFG. CO.
Middictewn, Ohie, U. & A,

sired point has been reached. In no event
should the time exceed ten minutes. I find
an excellent average is seven minutes, and
even four or five will make some persons
very drunk.”

“You win the asbestos condenser,” I ac-
cedes. “But where's the benefit? Ain’t a
synthetic drunk as bad as a real one?”

“No,” says Jerry. “You see, a real drunk
has to sleep off his liquor. An electrical
drunk can do this, if he so desires; how-
ever, I can immediately restore him to full
consciousness by tapping his head with this
wand. This zinc end merely draws off the
negative electricity that has been suppressing
the normal vibration, and at once the sub-
ject is himself again. So you can get drunk,
stay drunk as long as you like, and by com-
ing into physical contact with a piece of
grounded zinc, wake up. No after effects
of any nature.”

Once more I hands him the accolade.
“But where's this gonna stop the practice?”

“How many persons, even the most de-
generate, would drink questionable liquor
when they could secure the identical effect
through this machine, much more cheaply,
with absolutely no danger, and with the
ability to release themselves at any time
from the stupor?”

“I wonder,” I muses.
tried this on folks?”

The Master nods. “Several drunks, and
they actually threw away their whiskey and
begged for another treatment. One of them
said he saw more pink elephants and blue-
striped rattlesnakes than in all his twenty
years as a drinker.”

“Whee!” T yelps.
mild test?”

Jerry shakes his head. “I'd rather not,
Joe,” he says. “At least, not until I've com-
pleted the apparatus.”

I sees that the time is at hand to tell him
about our proposed supper club, and I does,
carefully outlining his part in it. As I
imagined, he’s cautious, having flopped once,
but eventually he gives in and gets real in-
terested.

“And we'd like to have you arrange the
machines and apparatus, and fix up a lot of
spook effects, and such,” I finishes. “Could
you do it?”

“Why, yes, Joe,” muses The Master.
“What did you say you'd intended calling
the place?”

“The Q. R. M. Club,” I replies. “We'll
want a lot of radio stuff in it, you know.”

“Radio dance music?” queries Jerry.

“Too common,” I replies. “We gotta
have originality. And we must have radio.
Can you figure anything?”

Jerry sets down at his desk and medi-
tates for a few moments. Then he smiles
that faint smile I've come to know so well.

“Joe, I believe I have an idea,” he says.
“You can consider me with you in this
project, and make arrangements for your
club rooms. Come and see me early tomor-
row.”

I knows the signs, so I beats it home and
tells Doris The Master’s on the verge of a
big idea. Immediately Doris wants to run
into town and find a good location. What's
more, although it’s late in the day, we does.
About midnight we gets back.

“Beautiful!” croons Doris. “Wonderful!
Why, Joe, that location is the best in town—
just offa Times Square.”

You see, we've found an old supper club
that’s been padlocked for a year, and is just
about to be re-opened. We've grabbed the
lease, and got in good with the authorities
by paying a corps of special officers to be
in constant attendance to enforce prohibition.
Oh, we're within the law, all right. I got
an uneasy feeling, but I ain’t mentioned it.

The next morning I trots over to The
Master’s. That gentleman is in the throes
| of the wildest joy.

“You say you've

“Will you give me a
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12-Cell — 24-Volt
Storage‘B'Battery

Positively given free with each
purchase of a WORLD *'A*» &
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 Solid Ry Case.
an ingurance against acid and Jeak:
age. You save%(‘)per cent and geta
2-Year Guarantee
% Wi
Bond in Writing WOBLD Bst- | Approved

‘“tell thefr friends, " That’, i
of performance, Sen youroo‘:—':irer ﬁtegé‘:';f and Listed

B4 f-“ng;‘

Solid Rubber Case Radio ios | 28 Standard
6-Volt, 100-Amperea . , , . angflrz‘g by Leading
8-Voit, 120-Amperes.” . . = i . 13.28% .

6-Volt, 140-Amperes , . | | , | 13.00 | Authorties
Solid Rubber Case Auto Batteries | including Radio
6-Volt, 11-Plate i = . $11.25 | Rews bora-

ar

tories, Popul.
DLl 1880 | Soience ot

tu 5
Send No Money Juit state bt | 5 Popular
we will ahxg)dny order ie received, by Exe
presa C, O. D, subject wg:ur examination
rm arrival, FREE *‘B'' Battery included.
Extra Offer: 5 per cent discount for cash

full with orders . B 2 ;

Snteod Datiery ¢ 60 ber cont uvios sorumn: T and Latex, Ine!
WORLD BATTERY COMPANY

1219 So. Wabash Ave.,  Dept. 10 CHICAGO, ILL.

eld

AUTO
and
ATTERIES RADIO

Your
Own
Kit With-
out Money

Go Into
Business
For Yourself

Book "~ 7x10ins
Explains How = 36 Pages

Contains offers of large number of unequalled Radio
Receiver Kits of one to eight tubes, which you can
build in from one to several hours by the aid of our
NEW “NO-SOD-ER' SYSTEM which does away with
bus bar and solder. TUse only screwdriver and pliers.
Tlease see big ad., page 138
No money in advance—goods sent on approval—we
pay transportation—satisfaction or money back.
RADIO SPECIALTY COMPANY
Kit Div. 679), 245A Greenwich Street. New York City

FORMICA
RADIO PANELS
TUBES AND RODS

WRITE TODAY for your copy of our new
catalog listing and pricing 3384 different sizes
and kinds of Formica Radio Panels, 126 differ-
ent sizes of Formica Tubes, and 21 different
sizes of Formica Rods.

DRILLING - ENGRAVING
Lowest prices consistent with good work
STARRETT MFG. CO.

520 S. Green St. Chicago, I1.

Insure your copy reaching you each month.
Subscribe to RADIO NEWS—$2.50 a year.
Experimenter Publishing Co., 53 Park PlL, N.Y.C.
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ZILTRA-LOWLOSS

CONDENSE .

-

cAap. .ooos mfd.

’ Unusual Features
nereaseReceiving Efficiency

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
insulation strip reduces leakage losses materially, (2) Monoblock
mounting with plates cast into block reduces series resistance and
assures positive contact, (3) Minimum of metal of high resistance
material in the field and frame reduces eddy current losses, (+) Cutlass
Stator Plates produce a straight line wavelength curve—separating
stations evenly over the dial. Each degree on a 100 degree scale dial
represents approximately 314 meters over the broadcast wavelength
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. Lacaul,
E.E., originator of the famous Ultradyne Receiver.

To manufacturers
Simplifies radio tuning. who wIS,‘_ .to improve
Pencil record a station on their sets
the dial—thereafter simply
turn the finder to your
pencil mark to get that in-

Design of Lowloss Coils furnished free with each Condenser for amateur and
broadecast wavelengths showing which will function most efficiently with the
Condenser. Twill gladly consult with
any manufacturer regard
ing the application of this
condenser to his circnit

2 At vour Dealer's. :herwise, send purchase price vo 1 7 1
B Tasy —quick  to aler's. O , send pur price and you will be supplicd postpaid.
mount. Eliminates fum-

bling, guessing. Furnished
clockwise or anti-clockwise
in gold or silver finish.
Gear ratio 20 to 1. Silver
$2.50. In gold finish, $3.50.

ULTRA-VERDIER,

TUNING CONTROL

ULTRA-LOWLO5S

CONDENSER

Write for Descriptive Folder.

PHENIX RADIO CORP., 114 East 25th St., N. Y.

for obtaining best possible
efficiency.

®
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Miller

AMPLIFYING HORNS
37 Different Models

Others In Process of Development

/0

A Miller Horn for
Every Radio Purpose

The Miller line of radio horns con-
sists of 37 different models. Because
the composition of which they are
made is inert, horn distortion and
vibration are practically eliminated.
Each horn has been very carefully
designed by competent engineers with
a view of getting the maximum vol-
ume and quality of output.

We can meet your horn require-
ments with a high quality product
at a competitive .price. Our unex-
celled service will enable you to take
advantage of every possible sale.
Write for prices and full details.

The Miller Rubber Co.
Akron of N. Y. Ohio

Radio Instruction

Practical training for Radio Operators,
Radio Mechanics, and Radio Dealers.

Send for 36 page booklet
“Radio for Ambitious Men”

Resident and Home Study Courses.

Y. M. C. A. RADIO INSTITUTE
158 East 86th St., New York City

The SATURN
Perfect Jack and Auntomatie Plug.
Your order filled by mail promptly.
Lvery article absolutely guaranteed.

\ﬂ: The SATURN Mfg. & Sales Co.. Inc.
— 48 Beekman St.
it ;ﬁ*_T'::-} New York, N.Y, ,‘
Touch ‘-'ﬁf. i Dept. RN, f’
Roeases oh
kileane m Write for /
= 2 Literature Z

“It works, Joe!” lhe exclaims. “It
works !”

“What does?” I inquires.

Jerry don’t explain, but tells me to put
on a single head-set he offers me, and listen
to a program. I does, knowing when to
ask and when not to, and now is when not
to.

“Now taste this.”

I does. “Grapejuice,” 1 says.

“Are you sure?”

“Certainly.”

“Now listen to the music being broad-
casted from the transmitter in the next
room. Take an occasional sip.”

I sips. Nothing happens. I takes a few
more sips. I begins to feel a bit hazy. I
likkes the sensation. I sips some more. When
I comes to I remembers The Master’s hav-
ing tapped me with a cane, or something.
I takes a coupla deep breaths.

“Pre-war stuff’ I exclaims. “What'd
You put in that Bryan-booze?”

The Master’s surprised. “Why, nothing.
Just grapejuice.”

“Grapejuice, my eye!” I yelps. “What
gave me that cute little jag?”

“My radio intoxicator!” almost howls The
Master.

I lets what passes for my brains rest a
moment. “Your what?”’

“You recall my device for producing
harmless intoxication? 1 devised a means
of controlling the vibrations by radio. The
grapejuice was pure—it was the radio that
made you drunk.”

“Save me, Susie!” I yelps.

Jerry laughs. “The whole thing came
through the head-set in the form of gentle,
harmless, vibrating waves which lullél you
into a semi-comatose condition. The grape-
juice, was meerely a ‘prop,” as you stage folks
say.

I lets that vibrate a while. “Say, Jerry,”
I inquires, “couldn’t we use this in our
club?”

Here's where The Master almost laughs
outright. “That, Joe, is the whole propo-
sition,” he smiles. “I am a law-abiding
citizen, and have neither the desire nor the
intention to hinder the law. For that mat-
ter, as you know, I am an officer myself.
But devices of this nature are bound to be
subject to considerable skepticism. If I
were to endeavor to arrange with the au-
thorities for a test I should be boo-hooed
before I could even state the principle upon
which my apparatus operates. So you see
I intend using the club as a means of dem-
cnstrating my radio intoxicator where there
will be no doubt as to its ability.”

I'm puzzled. “But why radio?” 1 asks.

“A disguise,” answers Jerry. “The ma-
chine producing this intoxication is, as you
can see, very cumbersome, and quite diffi-
cult to manipulate, Also, it bears no re-
semblance to a radio; even I should find

trouble in convincing a revenue officer of °

its identity. And again, the device would
be hard to hide, and in the event of a raid
the apparatus would be easily found. By
combining a broadcast program with . these
vibrating waves—which cannot be detected
without suitable devices—the danger of dis-
covery would be eliminated.”

“Brilliant,” 1 admits, sarcastic. “But
won’t all the listeners get 1it? Won't they,
huh?”

“As T just said, it is impossible to re-
ceive these special waves without my filter
looked across between the aerial and ground.
I made exhaustive tests this morning, and
am convinced no harm can result.”

So a few days later we goes to New York
to get the club ready for the grand open-
ing. The place is one of the larger type,
with a dance-floor in the center and a bal-
cony on three sides. There’s thirty tables.
seating a hundred guests. Fach place at
the tables is equipped with a single head-set,
all of which are connected to a central
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Hear the Murdock

$100.

with built-in

Neutrodyne

COMPARE the Murdock
Five Tube Neutrodyne for
the quality ofits tone; for the
beauty of its cabinet; and for
its reasonable $100. price !
Thereis spacein the cabinet
for the* B’ batteries. The only
accessories necessary are bat-
teriesand tubes. A ‘“Murdock’”
setis backed by twenty years
of successful experience in

Loudspeaker making radio apparatus.
WM. J. MURDOCKCO.
i?i’osu? Dept. A6, Washington Ave.

NEU

elsea, Mass,

MURDOCK

Battery Prices

SMASHED!

To Consumes's Only
Hereis areal battery quality,
aranteed to you at prices
that will astound the entire bat-

=
i

rect
Y Dealer’s Profit in your own pock-
i et. You actually save much more

than half, and 80 that you can be

tery-buying public. Order Di-
x FromgFletory. Put the

convinced of true quality and perform-

Aan
tee.
ac

the price is lowest ever made.
yourself,

Auto Batt:
§Voit,11 Plate;$9.50
8Volt. 13 Plate;

ce, we give a Written 2- Year Guaran-
ere is your protection! No need to

Qur battery is right— and
onvince

1ce.

Read th
eries

@ prices.

e Sttt
6Volt. mp.$9..
120 evoit,120 Amp.11.50

12Voit, 7 Plate,13.00 6Volt,140 Amp.13.00
Direct—Send No Money

We
dresa

Bu{ §
S aie wasited )

ly send ad-
&{t:er,v w‘l‘ﬁmb: %}xllldsl)ﬁd

wl;w s we receive ou{_ order Expresa
subjec your examination
on arrival. Our

ARROW BATTERY CO.
Dept. & . 1215 So.
Wabash Ave.,Chicago

Trade Mark

Reg. U.S. Pat. Off,

Tested and Approved—POPULAR RADIO

SPECIAL
CATWHISKERS
Twenty-five Cents
Package of Ten

Two Cent Postage Stamp brings FREE SAMPLE
CALIFORNIA RADIO MINERALS
HARRY GRANT, IR

8504 0ak Grove Ave.,

Burlingame, Calif,

AERO-COILS

Amaze All Who Try Them

Far more setective! Thelr lower
high frequeney and eircult resist-
ance losses and smaller capacity
losses enable them to tune into
resonance ‘‘on a  knife’s edge!”
Far more powerfu! because they
use the energy ordinarily wasted!
At your dealers or direct. $3.50
each or $10.50 for 3 with brackets,

Henninger Radio Mfg. Company
1772 Wilson Ave. Nent. 36 Chicago
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(Music Master

Resonant Wood Insures
Natural Tone Quality

—evolution

A series of receivers designed to
provide powers of radio reception
equal to the capacities of Music
Master Reproducer.

The Musical Instrument of Radio
—there IS no substitute

Type 215

Six-Tube Special Music Master
Circuit. Built-in Music Master
Reproducer. Very selective, long
range, and splendid tone quality.
Solid mahogany cabinet in
brown mahogany artsatin finish.

Price $2 1 5

14" Wood Bell - - - = -
MODEL VI 335 strated results of latest radio research, and combining

21" Wood Bell - = = - - . . . .
in one superb radio ensemble the proved principles of
Music Master Radio Reproduction.

Audition will prove Music MASTER'S outstanding powers

MODEL V1 $3() @T LLAST —radio reception incorporating the demon-

CPrics of all models sigily of long range and high selectivity, its clarity and volume,
righer 1 anada . -
and above all, its supreme Tone Quality based on Music
Canadian . f bl
Prices ‘MastER Reproducer as a vital element o the ensemble.
Slightl
Hi:lzery Sold by authorized distributors and by Registered Dealers everywhere.
Cail on your MUSIC MASTER dealcr—today. Sce MUSIC MASTER
—hear—compare—before you buy ANY radio set.
Six HModels - = Merchants of standing de-
$60 10 $400 Music Master Corporation sigous  of profiting by
Music Master prestige
gud?”ﬂﬂffed Makers and Distributors of High-Grade Radio Apparatus and n’[)utatim_l are mm{ed
Uﬂcoﬂ(]z'fz.o”g//)/ 128-130 N. Tenth Street ro 3‘;:’;;’;? n}&i”;”?”h
Chicago New Yorh PHILADELPHIA Pittsburgh Montreal Corporalion

Canadian Factory: Kitchener, Ontario -

PRODUCTS
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For Better Radio
The New

ammariund

SPACE-WOUND

COIL

OW you are offered a REAL

Low-Loss Coil—a fit companion
to the famous Hammarlund Low-Loss
Condenser.

The solenoid (spiral-wound) coil has
long been favored over other types for
its greater inductance value per given
number of turns.

But it has been impracticable, hereto-
fore, to wind such a coil without intro-
ducing heavy dielectric losses and high
distributed capacity between turns.

In the new Hammarlund Space-wound
Coil these difficulties have been over-
come. The supporting form is a mere
film of special, transparent composi-
tion of high dielectric quality. As the
wire is firmly anchored in the dielec-
tric and cannot warp out of place, any
spacing between turns is possible, thus
lowering distributed capacity to a de-
sirable minimum, avoiding possible
short circuits and greatly lowering
resistance. :

Hammarlund Space-wound Coils are
light, strong and wonderfully efficient
—so efficient that the laboratory of
Columbia University rates them as
having the lowest losses of any coil
they have ever tested.

Made in all sizes for aoll pur-

poses. Inquiries from radio man-

ufacturers are especially invited.
Hammarlund Manufacturing Co.
424-438 W. 33rd St., New York

ON ONE TUBE

BIG FREE BOOKLET tells the story. Caltfornia users
of CROSS COUNTRY CIRCUIT hear Atlantic Coast,
Canada, Mexico, Cuba and Hawaii. Our new Dlan
makes this set easiest and cheanest to build. One hour
One tuning control. No soldering.
BOOKLET FREE or complete

BOX RN-117
OAKLAND, CALIF.

puts in operation,
Any Novice can do it.
Instructions 23e.

Vesco Radio Co.,

9-825

Insure your copy reaching you each month.
Subscribe to RADIO NEWS—$2.50 a vyear.
Experimenter Publishing Co., 53 Park PL, N.Y.C. |

I3
’

switchboard. By dint of a little fast work
under the midnight oil, The Master’s built
ane of the largest multiplex radio receivers
I've even seen. Anyway, you can bring in
about seventy-five different stations on it,
all at the same time, the idea being to let
each patron pick his own station. We gets
out a double menu; one side for physical
sustenance, the other for mental, the latter
being a list of seventy-five large radio sta-
tions, changed nightly, of which each patron
may take his pick.

“You see,” says The Master, “while we
could have each customer give his order
through a phone to central, it would re-
quire too many operators. As long as the
radio Intoxicator is to be a secret, no one
but we three must know of its existence.
Therefore, each patron will write on a slip
provided for the purpose his order, both for
food and radio. So, while he dines, he may
hear whatever he chooses. And Joe, while
you're at it, you'd better list the cvening's
program with each station, in order that the
customers may have some idea of what
they’ll receive.”

I does, along with a lot of other things.
Then Doris speaks up.

“What'll we do about the scofflaws ?” she
asks. “How’ll that be worked?”

“Joe will have "the word passed around
amongst those whom he knows that in order
to_get a drink one must ask for Station
QRM. That -will be my station, and in
order to evade detection I shan’t sign my
call letters except once every half hour, on
the minute. Joe, at the switchboard, will
watch the clock, and one minute on either
side of the allotted time he will cut off all
head-sets that may be on my program. ' Thus
no ‘drinker, after regaining consciousness,
will be able
was listening to, in the event an investi-
gation leads to that angle.”

Oh, the boy ain’t leaving no fingerprints,
I'll say, and he keeps following himself up
with better ones.

“Joe, at the switchboard, will time each
number for six minutes, which is a suffi-
cient average for most people.  As you see,
our switchboard is located in a niche in the
wall, and is screened in with muslin, with
practically no lights behind it. Thus Joe
will be able to see all the dimers without
their seeing him.”

“Joe will?” I repeats. “Say, I gotta
dance sometimes. You know I'm doing a
double Apache with Doris that takes five
minutes, besides a coupla honorary clogs.
Who's gonna mind the board then ”

“Simple,” says the brains of the gang.
“Just put a notation on the menu to the
effect that no broadcasts will be transmitted
during any stage entertainment, And, in
case they call for the manager, Doris can
tune in as well as any of us.”

“Sure,” admits that cutie.
‘em, that’s all!”

“And remember, watch and be certain that
each individual is served with the grapejuice
before turning on the program. Otherwise
they’ll suspect something.”

e’s a great man.
your devices?” I asks.

“I'll have Pete Bradford come down and
do it,” he says. “You know Pete?”

I groans. “Dq 1?7 1 repeats. “That guy
that’s been begging me to take him on the
stage? Know him! Cantcha get anybody
else ?”

“I'm afraid not,” says The Master.
Pete’'ll do it for you.”

“Sure he will,” soothes Doris.
mind.”

Pete Bradford once won third prize in
an amateur contest in Harper’s Ferry, or
some place, Anyway, he thinks every min-
ute he’s offa Broadway he’s cheating the
big time. He’s mildly clever, and will do

nice enough in The Master’s role, provided
he dont get nosey. Jerry promises to see

“But

“Never
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SU}(ER-SM

UTODYNE
A DYN

to remember what station he |

“Oh, we'll goal |

“But who’ll operate |

TR'DE
MARK

\New!

\
A Perfected
Super-Het

Not content with a seven-tube
super-heterodyne, which has be.
come the standard of comparissn
with radio .engineers and editors,
McMurdo Silver, Assoc., L.R.E,
has developed *“The Super-Auto-
dyne,” a 6-tube receiver that will
out-perform average 7- and 8-tube
sets. Read the description of this
remarkable achievement in the
July “Radio Broadcast.” Plans
and instructions for building, 50¢.
Or send for “The Why of the
Super-Autodyne”—it's free!

Dealers~ Send for Catalog

Silv_er-}[arshall
116 S. Wabash Ave,
Chicago, III,

Accessories
are extra

NTS
[Cur Ipf:l‘t?on's
s wignr:r. Write.

AGE
DEA

SEND POSTAL TDDAY
for latest Laolletines and special
offer. It will interest you,
MIDWEST RADIO CORP’N
i Bualders olf Sets
404-P K. 8th St., Cinc nnati, Ohio
e

GETS'EM
COAST fo|
COAST,

—— |

RTER)

Loop Aerial

Small and compact, ‘without
sacrificing efficiency. Nothing
to equal it for use with port.
able super-heterodyne. Send
$ for illustrated

15 Any dealer can
supply.

folder,
In Canzda, Carter Radio Co., Limited, Toronto.

Uperate vour radiofrom your
lamip socker with g

Geould uNtPOWER Battery

for complete information o ddress

GOULD STORA

S BATTERY . CO,
. 250 Park Avenue

MNew York .
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Model R, $12

Model H, 822

Model 12, $100

L

Model 20, $80

Prices slightly bigher from the
Reckies west, and in Canada

N THE early days of automobiles, peopie
asked just one question: “How fast will
it go?”
As time went on, people assumed that a
ood automobile would make good speed.
They looked for an all-round car, that would
run swiftly @#d 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, to look for an all-round
set that will get distance and tone and vol-
ume and selectivity and clear reception.

Every Atwater Kent Radio Receiving Set
and Radio Speaker is that kind. It sacrifices
no one quality to over-emphasize another.

The Atwater Kent is the radio of today
—and tomortrow. It is the all-round radio.

ATWATER KENT MFG. CO.

A. Atwater Kent, President
PHILADELPHIA - PENNSYLVANIA

Hear the Atwater Kent Radio Artists every Thursday evening at 9 o’clock
(eastern daylight time) through stations— W EAF New York; WIJAR
Providence: W EET Boston; W F1 Philadelphia; W C AE Pittsburgh;
W GR Buffalo; WEAR Cleveland; W W J Detroit; WCCO Min-
neapolis-St. Paul; X O.C Davenport; W SAT Cincinnati,

www americanradiohistorv com

Model 24, $100

Pruces slightly bigher from the
Rockies west, and in Canada
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that Pete behaves, so I gives in. But I ain’t :
comfortable. |
Saturday night we're to open, and the
joint is dressed to kill. The waiters and
attendants are dolled up as sea-going oper-
ators, and the atmosphere suggests radio
from every nook and corner. In the after- |
noon we rehearses the bill, acts, radio in- r
toxicator and all, and she’s perfect. Even T
Pete behaves, and minds his business.
That evening the doors open. I've done
some heavy advertising on the boards and
in the papers, and the crowd’s all there.
Immediately T regrets that supper clubs HOOKU PS
ain’t designed after the hearty lines of the =
Madison Square Garden. We're filled up i ]
within fifteen minutes, everybady admiring 2
and wondering what's what. By each table, .
with the menu, is a card stating that there’s g2 =
a lot of radio surprises due, so please keep T
your head-sets on at all times, and other G
bunk. There’s a squad of whiskey-smellers 3 [l
present, an extra portion at my special ne=:| e 1
quest. They’d have been there, anyway, h ;
and a request gets publicity. IFor half an L i “
hour there’s nothing unusual doing. The | E
bunch dances, and an act or two moes an, | E B E
Then comes intermission, and I gets the it ¥ "
first order for Station QRM. & |
The arder says Seat 52, so I plugs Seat g
Accuracy an 52 onto Jerry's station and watches, It Q,
works! Then the gang gets wise, or thinks b
' they are, and orders for Station QR comes L !
Safety thick and fast. A popular combination or- J : i i
e der is the DX Special, consisting of a h d
chicken sandwich, Station QRM, and the | e
Money spent for a cheap voltmeter house cat. What's the cat for? Why, to d o, o
means more money spent for bat- eatwthedsandwxch, Otf fourse. . 31" Edltlon
. 7 e does our act to a soused audience.
teries. 60 Ohms. per volt—Nagel and then I goes back to the switchboard. Complete]y revised
standard Of. resistance—Is a pro- You see, we've a coupla attendants to go & d
tection against battery drainage. around and tap the drunks with wands. in rewritten an |
No. 23 (pictured above), in addi- Or(t)lfr tOdclearf the »t\l'aey foreabne\c\; crov(\izdl,c;r1 enlarged.
5 o «p . more orders from the same bunch, an
LIEg, 6D T2 TES A B battery by just about to give the order to that effect, 16 Pages of the
strument, is being used extensively when the chief of the champagne-chasers Latest Hook-ups Added
for “A” battery testing in place of tells me I'm under arrest.
hydrometers. See your dealer or “}ylly, what for?” I comes bZ‘ICk, innoceglt. . ;I;he mos; °°mpl:t°’ ﬁ’"‘l‘iﬁcal
? 3 5 “Funn uy, ain’t you,” replies the big and up-to-date radio hook-ups
write The W. G. N:}gel Electric boy. e Y S 1 book obtainable. Revised a:d ]
Company, 512 Hamilton Street, “Why, not necessarily,” I answers, smooth. brought up to the minute by one
Toledo, Ohio, makers of the well- “What’s the charge?” of the foremost radio engineers
known Nagel automobile measur- “Don’t kid me, son,” says the officer. | in the industry. g
ing instruments “What about this booze?” | _Contains only practical, effi-
' “Why, there’s no booze here,” I assures cient hook-ups. Crystal sets, one
him. “lf you find any, oblige us and throw tube sets, reflex, regenerative,
it out. You know we're trying to run a radio frequency, and super cir- %
dry establishment.” [ cuits, |
The officer laughs. “Yes, you are,” he Gives complete wiring dia- ||
says. “Look at this guy. Only had two grams and full instructions on
: o= drinks, and he’s gone already.” each and every set so that noth-
Manufacturers of “Why don’t you taste his stuff ?” I in- ing further is needed in the way
DRY CELLTESTERS -AMMETERS quires. “Seems to me like you'd oughta of patterns or diagrams.
HIGH-RESISTANCE VOLTMETERS done that long ago.” One of the finest books to

#* VOLTAMMETERS - BAKELITE “We're just waiting to get a complete Wl have on hand at all times for il
HOT MOULDED INSULATIONS case against you,” he says. “But what gets E reference as to the various types m

me is your request for extra men. You of hook-ups and the most prac-
must be dippy.” tical way of constructing each.

“Why don’t you taste it?” I repeats. Send for or buy a copy today.
The officer does. The expression on his q
face would be a wow on the small time. ‘:‘51 ’?rdezt: ;;llled
“Grapejuice!” he snorts. Then he and 1 ithin ours
%lleu gﬁgf‘gz?‘s .ligs;css'sistants sample the rest. More grape- JI You Can Obtain a Copy
= 'Flf;Char er With Finally the chief gets another idea. at All Reliable Radio
i 3 g PP “You've doped it, eh?” he asks, suspicious. and Newsdealers
h e Bowiie o i SURGoDEE | williir | T, fake s ot S
Mfed. by Valley Electric Co., see. Jim. take this to the city chem-

“Pure juice, chief,” he mutters.

“HellI” grunts the chief. “Say, what's it

(a]] about? Where are they getting it?”
“Why, chief, thev're not drunk.”

|
J riial
| “The devil they ain’t!” yelps the chief. 5 G
“Being funny again?” om pan
“No,’f’ I contradicts. “See that fellow over oRe
here. : ) ¥ !
lzl]rir;sto;)er }])l]]oslgilirelc?é"’ The tall guy with theg CONSRAD COMPANY’ [nc.
| 4

“Yeh—what about him?” Selling Agents
“Is he drunk?” | 233 Fulton St., New York

St. Louts, Mo. Sold by ist and have it analvzed immediately.” RICE
Radio Dealers Everywhere. % ; It's an hour before Jim returns. His I‘
— Ej ace gives him away. I i

e gives him away | ) 5¢ Prepald
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TR T T R R e AR AR P B R
Get This Amazing Book—Its FREE

HIS MINUTE—mail the coupon printed
below so that you may receive this book from
the Institution that has made this famous

station, WOC, possible.

< The book explains clearly, and without the usual
propaganda what has been termed ‘‘the greatest
health science of this age.”

IR Why Don’t You Study

, ' Chiropractic
| CHIROPRACTIC is the philosophy, science and
art of things natural, and a system of adjusting the

v | subluxated vertebra of the spinal column, by hand,
for the restoration of health.

This institution stands pre-eminently first as the
originator of the highly developed ideas and princi-
ples of Chiropractic. The Palmer School of Chiro-
practic has long since proved its right to undisputed
leadership in this most remarkable discovery, the
greatest boon to mankind.

SEND
For This Book

Your education, under our careful tutelage, will
constitute the biggest factor in your subsequent prog-
ress. Once we have thoroughly equipped you as a finished graduate, vour
diploma will be evidence of competence, which the public has come to
demand from chiropractors.

P. S. C. diploma stands primarily for four very important essentials:
(1) The most thorough training offered today in Chiropractic; (2) An
absolute adherence to a fixed standard in grades and attendance; (3) A
technical education that has eminently fitted the graduate for a full life of
ever-increasing prosperity; and (4) The absolute assurance and the master-
ing skill to care for the sick, with the whole world a field for operations.
No wonder the general public is learning to insist on a P. S. C. diploma
in selecting its chiropractor.

W hen you send for the above mentioned free book also indicate on the
coupon that you desire to receive our big FREE Chiropractic book.

e i
N

The Palmer School of Chiropractic

Chiropractic Fountain Head

Davenport, lowa, U.S.A.

“Where the West Begins”

-
]
]
]
]
1
1
1
1
1
1
1
1
1
1
1
i
1
1
1
1
1
1
M

THE PALMER SCHOOL OF
CHIROPRACTIC,

Davenport, lowa.

Send me without obligation the fol-

[t

| ]
1

1

1

1

]

[ ]

[ ]

1

1 ( Contact 1
! 1

B~ | { ) P.S. C. Announcement :

1

1

E NATHE! op - 5y e e b s d . - 1
[ ]

1

AddTess Lo s sV inosis o womoi @ s om ool :

1

1

i 1

CLE i s s b s ams roiesd © 49 PP :

lowing booklets:
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That’s the one word that means
most in radio reception at this
season. Jefferson Transform-
ers do more than their share in
making for clarity in audio am-
plification.

Jefferson Transformers are
made by the largest manufac-
turers of small transformers in
the world. The knowledge of
design contributed by the best
brains of the industry goes into
Jefferson Transformers. They
are better—many thousands of
radioists prove it to their satis-
faction every time they twirl a
dial.

Jefferson Electric Manufac-
turing Co.

501 So. Green St. Chicago, Il
Makers of Jefe Automobile, Sta-
erson Radio Tube tionuary and Ma-

rine Engines;

TRejuvenators, Ra-
Jefferson Oil

dio, Bell Ringing

and Toy Trans- Burner 1gnition
formers; Jefferson Coils and Trans-
Spark Coils for formers .

ALaboratory
Produ

‘mplification

12,000, 48,000, 50,000, 100.000 Ohms. List
$1.50 each. Special Sizes to Order $2.50 each.
y: Dealers write for discounts. When Better Resist-

. ances are made they will be Crescents.

Crescent Radio Supply Co., -5 Liberty St., Jamaica, N. Y.

BAKELITE

Ingulategi Condensers give lasting
satisfaction. Write for Booklet 24,

BAKELITE CORPORATION
(=2

247 Park Avenue, New York, N. Y.
Chicago Office: 636 West 22nd St.

Insure your copy reaching you each month.

Subscribe to RADIO NEWS — $2.50 a year.

Experimenter Publishing Co., 53 Park Pl, N.Y.C.

“Keep on kidding me
Of course he’s

The chief grins.
and see where you'll land.
drunk.”

“Wanta bet on it?”

The officer is a good sport. “All right,
boy, I'll bet you your freedom against a
box of Havana Ropes that he’s pickled.”

I walks over and idly taps him with the
wand.

“Get up, my man,” I says.

The tall guy comes to, fully conscious.
The chief gasps.

“What is this—a madhouse?
hypnotized him?”

He’s a lot closer to the truth
thinks, but I don’t say nothing.
few more, and they all comes to.

“I suppose none of ’em is drunk?” says
the chief, his face flushed.

“Of course not,” I says, sending the as-
sistants to tap the others. “They’re only
kidding you.”

“Hell"” remarks the chief.
think you can trifle with the law?”

Then a new angle opens. For upon ques-
tioning, each drunk not only admits having
been soused, but furthermore, swears to it!

The dry squad can’t find a drop of Cana-
dian toilet water so they gives up the search
and just watches. The crowds comes and
goes, getting drunk and becoming sober. In
this way you can handle two or three times
as many people as with real booze, and it’s
safer—so far. ['m watching Pete Bradford.
He’s got The Master’s old Martian costume,
and is wowing those that’re sober. Really,
he’s clever enough, and I feels easier. }

When closing time comes and we’re over
for the day, business is great. We've cleaned
il

Have you

than he
I taps a|

“Do you

1p.
We'll be the talk of Broadway!” chirps

Doris.

We are.

PROHIBITION SQUAD MAKES REC-
ORD HAUL; PRISONERS INSIST
THEY NEVER TOOK DRINK;
PRODUCE AFFIDAVITS TO
PROVE STATEMENTS

The morning papers has it all.

Dry Squad Fills City Jails To Overflow-

ing; 10,634 Drunks Insist They Never
Drank; Say They Were Listening In
On Radio Concerts At Last Reckoning

Is the radio driving us insane? This is the
question propounded by the Chief of Police this
morning, when he found a list of nearly 11,000
persons charged with drunkenness, the majority of
whom testified that they had been overcome while
listening to the radio. The greater portion of the
violators were persons of small means. One hun-
dred sixty-three of them produced affidavits to
prove themselves to be abstainers. Others were
examined by physicians, who reported no trace
of alcohol in their systems. ¢

A peculiar demonstration was witnessed at the
Q. R. M. Club, a supper cabaret opened last night,
a feature of which was radio music through indi-
vidual head-sets. At this place the manager
brought alleged drunks to consciousness hy tap-
ping thém with a cane. The oddity of this affair
has brought with it the possibility of an extensive
investigation, coupled with experiments by scien-
tists to determine any possible causes of this
phenomenon. At this hour no theories have been
advanced. The management of the Q. R. M. Club
will be called to testify this morning.

‘“We're sunk!” I groans.

Just then The Master breaks in.
on him like a ton of concrete.

“Didn’t you say an ordinary set wouldn’t
receive these waves?” I asks.

Jerry’s face is pale. “J-Joe,” he stammers.
“T forgot to make any tests with my
crystal receiver! This morning I discov-
ered that galena #tself is the best filter in the
world !”

I rests that. “And I worried over Pete!”
T wails. “We’re in for it!”

“Not necessarily,” says Jerry. “That is,
no more than any other station. You see,
these vibrating waves have no length, but
come in on any scale. No matter what sta-
tion they were listening to, they received !

I falls
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Al the latest and
best Hits'inour new

f Our new
Just Out! Qur new

page Radio Catalog includ-
ing all the best and latest
Kits, Parts and Accessor-
ies. Write for your FREE
copy today!

Save Money! Here’s a
typical

bargain from our catalog—
hundreds of others like this:

CHARGER
and 96-Volt

“B” BATTERY OUTFIT

Includes: 2 Philco Storage “B” Battery Units in

glahoiany é:ase, of 48670115 each, Hydrometer, Panel
witch and Philco Charger, Brand

new, fully guaranteed. Special Price. $l 9.50

Mail Please
Orders . Address
Filled Dept.

Promptly t2? R.N. 6

In Broad Daylight You Can Get
Stations 1,000 to 2,000 Miles
Away With the Air of

It greatly increases distance and
volume, sharpens selectivity and
doubles the life of batteries and tubes.
Effective with Super-Heterodyne or
other loop-antenna set.

Beautiful mahogany cabinet, 9” x 414" ¢ 5",
Piaced on top of set. No batteries. or tubes.
No connections to the set. Eliminated inter-
ference and_increages the life of tubes and
Makes ANY set more selective.

Price $12, delivered anywhere in U. S.
Sent C. O. D.. or on receipt of money order.

batteries.

DEALERS WRITE
SUPER-BOOSTER
DISTRIBUTING CO.

eventh St., Los Angeles

2528 W.
W

Insure your copy reaching you each
month. Subscribe to RADIO NEWS—
$2.50 a year. Experimenter Publishing
Co., 53 Park Place, New York City.
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CAmerica’s Greatest
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Radio Parts Manufacture

/

NN

Millions Use Pilot Parts
Radio’s Standards

Pilot Parts are created by the head and founder of the gigantic Pilot
organization who has been actively engaged in the manufacture of Radio
products since 1908. Being one of the pioneers of Radio and “wireless”
he can appreciate the peculiar requirements of the experimenter and
maintain at all times a low retail price. This is why Pilot Parts are
marketed through the great syvndicate chain stores throughout the country.

When a new unit is added to the Pilot Parts line, the entire engineering
involved is examined in the Pilot Radio Research Laboratory and a
design evolved by mathematical calculations that correctly relates all
factors. For this work all modern standard radio testing instruments
are used and many special instruments designed and built in the labora-
tory which cannot be bought in the market.

After a model has successfully passed the gruelling tests of the engineer-
ing staff and is approved by the head of the Pilot svstem, it is passed
along to the great Pilot factory.

This organization is unique in that nothing enters it but RAW materials,
every part being completely fabricated here. The turned metal parts are
produced by a great gang of automatic screw machines, flat metal parts
are punched out by special ultra-modern high speed automatic presses,
while bakelite parts begin as powder and emerge from a battery of
electric moulding machines in perfect conformation to the original design.
Assembly of the various perfected units is by hand by skilled workers
and rigid inspection is maintained at all times.

Pilot Parts are positive assurance of Radio Success. They are sold every-
where. Ask for them by the Pilot name.

Pilot Electric Company
323 Berry Street Brooklyn, N. Y.
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Takes the MYSTERY
out-of RADIO!

100,000 SOLD
514 PAGES

Compiled by
HARRY F. DART, E.E.

Formerly with the
Western Electric
Co., and U. 8§.
Army Instructor of
Radio. Tech-
nically edited by
F. H. DOANE.

E A RADIO expert—it's easy for the 100,000
who own this compact, complete Radio Hand-
book. Written in good, plain, understandable
language. Crammed full of facts, every one use-
ful and important. Explains how receivers and
transmitters work, how to build and operate

them. Whatever you or your friends want to
know, it's here. Will save you many times its
emall cost.

TELLS ALL ABOUT: Electrical terms
and circuits, antennas, batteries, genera-
tors and motors, electron (vacuum)
tubes, most receiving hook-ups, radioc and
audio frequency amplification, broadcast
and commercial transmitters and receiv-
ing, super-regeneration, codes, license
rules. Many other features.

Nothing else like it. Make this extraordinary
book your radio library—just this one little
giant is all you need. Everything in one index,
under one cover, in one book, for one dollar.
The biggest dollar’s worth in radio today. Com-
bines the knowledge of many expensive works.
Buy this and save the difference.

Just mail the coupon with a dollar bill and
your name and address, and this 514-page 1. C. S.
Radio Handbook will be sent to you by return
mail. Note the other good books listed below at
low prices.
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INTERNATIONAL CORRESPONDENCE
SCHoOLS

Box 8280-F, Scranton, Penna.

T enclose $........ , for which send me, post-paid,
the Handbooks marked X, at §1 each. It i3 under-
stood that if I am not entirely satisfied I may
return them within five days and you will refund
my money.

ORADIO HANDBOOK, 514 PAGES, $1

[ Automobile Handbook, 354 pages -
O Electrical Handbook, 414 pages - =
[0 Chemistry Handhook, 348 pages -
] Pharmacy Handbook, 324 pages - =
[ Traffic Handbook, 386 pages - - -
O Building Trades Handbook, 409 pages

Machine Shop Handbook, 335 pages

Salesman’s Handbook, 352 pages -
[J Advertising Handbook, 445 pages =
[J] Bookkeeper’s Handbook, 302 pages = -
[0 Civil Engineer’s Handbook, 411 pages
[ Steam Engineer’s Handbook, 298 pages
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Name l

Address.

Enclose $1.50 for each book 4if you want the
Leotheroid binding. All of the above books can
be had in thiz binding ercept the Trafic Handbook
and the Building Trades Handbook.
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%PROVE Your

| Summer
A Tuning wik

E-Z-TOON dials will im-
grﬁve %he tumnglt()]f (ﬁn mdgg
8et. Replace yourol 8 W]

E-Z-TOON and marvel at the simplicity of
tunm%:takes butamoment to install—a fine
smooth 80 to 1 Vernier adjustment, 3in.dials,
Black,$2; Mahogany, $2.20. 4 in, Biack, $2.25;
Mahog. $2.45. 2in. non-Vernier dials, for rheo-
stats, switches, etc., Black, 40c, Mahog. 45c.

If your dealer cannot eupply, write us.

E-Z-TOON RADIO COMPANY
3234 W, Washington St.. Indianapolis, Ind,
“The Key to Simplified Tuning”

Insure your copy reaching you each month. Sub-
scribe to Radio News—$2.50 a year. Experimenter
Publishing Co., 53 Park Place, N. Y. C.

the waves. That accounts for the large
number of poor people arraigned. They
were crystal-set users, and wandered off in
a dazed condition after receiving the vibra-
tions.”

“One more thing,” I says.
do at court?”

Give him credit, The Master’s the emer-
gency kid. “Simply say that you don't
know—you just used the stick to wake them
up, and that’s all you can say. They may
not believe you, but they can’t prove any-
thing.”

We're investigated by so many profes-
sors I'm goofy, but Jerry’s knowledge saves
us. That night the Q. R. M. Club is run-
ning, sans the radio intoxicator. The free
ad in the papers does the business; it's worse
than the opening night. I'm happy, and so’s
Doris, but The Master is dejected.

“Fool that I am!” mutters Jerry, dis-
couraged. “I've been so engrossed in tube
work I'd completely forgotten that people
still use crystal sets!”

“Cheer up,” comforts Doris.
been found out.”

The Master groans. “But my radio in-
toxicator! T'll never be able to demanstrate
it without incriminating myself in last night's
affair. I’'m ruined!” i

The poor boy’s only got about eleves mil-
lions left, so I commiserates with him. But
he ain’t to be cheered.

That night, as we're leaving, Jerry stum-
bles against a table and knocks over a small
hand mirror. It crashes to the floor and
breaks into pieces.

“Oh!” laments The Master. “Now I've
seven years bad luck coming to me!”

“You needn’t worry,” replies Doris, snappy.
“That’s back pay!”

“What'll we

“We ain't

I

The Blind and the Radio
(Continucd from page 146)
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and found it filled every phase of utility
and was practicable. I discovered that I
could have the books printed in an ordinary
press and that they would be very little
larger than the ordinary printed book and,
of course, very much reduced in price, size
and cost. There has already been some
things done along these lines, notably the
invention of Dr. Fournier, and that of Prof.
Brown, formerly of the University of Iowa,
with whom I have been in correspondence.
The result of Dr. Fournier’s invention along
this line appeared in an instrument which
was made by Strand & Company, of Glas-
gow, Scotland. One of the machines was
brought to this country and it was found
that the blind could read ordinary printed
books by sound, but the machine was very
expensive, costing six hundred dollars, and
was so delicate in construction as to require
an expert electrician to keep it in order,
and so it would be almost useless to the
blind. With my machine it would be neces-
sary to print the matter in telegraphy and
the instrument would be devoid of all deli-
cate mechanism and would cost but a few
dollars.

However, in the meantime, let us con-
tent ourselves with the radio receiver. It
is often nearly as instructive and usually
fully as entertaining as a book, and, in
addition, it is extremely easy for the blind
to operate. In fact, as I become more ac-
customed to the use of my radio set, I am
astonished myself at the ease with which
it can be managed by a blind person. A
short time ago, early in the morning, I lis-
tened in to the entire progress of the race
of the motorboat against the time of the
Twentieth Century train from Albany to
New York, and I got every word that was
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‘ Heres a customer
- / for you !
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Hommel's policy of referring customers
to their local dealers means additional
sales and real money profit to them.

We make the co-operation between our
dealers and ourselves as close and as
tangible as is possible.

Your name could just as well be on our
dealer list and you could profit like all
Hommel dealers are profiting.

Chir illustrated Encyclopedia of Radio

Apparatus 266-S is free to dealers.

WHOLESALE EXCLUSIVELY

LUODWICHOMMEL ST
929 PENN AVENUE ——— jusi| 7 _— PITTSBURGH, PA.

— —

RadioReceiver

Catalog

out Money

Go [nto
Business %
For Yourself

Book 7x10 ins.
Explains How 36 Pages

Contains offers of large number of unequalled Radic
Receiver Kits of one to eight tubes, which you can
build in from one to several hours by the ald of our
NEW ‘“N0-SOD-ER” SYSTEM which does away with
bus bar and solder, Use only serewdriver and pliers.
Please see big ad.. page 138
No money in advance—goods sent on approval—we
pay transportation—satisfaction or money back.

RADIO SPECIALTY COMPANY
Kit Div., 679K, 245A Greenwich Street, New York City
A Guaranteed Radio Tube

Within Reach of All

| Every tube guaranteed. A tube
for a dollar of $3 value. A trlal

order will eonvince you as it has

| thousands of others. Send your
orders at once.
Orders sent C.0.D. parcel post.
| Type. ., 401A
1 Type .400 .
| Type ..498
| Typo_ -499A EACH

{with standard base)
Dealers, Write for Discounts

GEM TUBE CO.

Dept. N. 200 B’way, N. Y, City
220 So. State St.. Chicago. III,
Lafayette Bldg.. Detroit. Mich

::

Na-ald DeLuxe Sockets are the only ones
with these three exclusive features—lowest
logs. lowest capacity and positive side-
scraping contact. Send for booklet and
laboratory test. Alden Manufacturing Com-
pany, Dept. K12, Springfield, Mass.
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BURIED
TREASURE

can still be found in [

Good Chemists Command High Salaries

and you can make yourself [What Some of Our
independent for life by un- |Students Say of This

h . f h . ) Course H

. t , . .

earthing one of chemistry's | : vy ot o s v
d o d a_nticipatlonsi Sinceb I h:\v; lézlzﬁrllejluc(rl\)e'gllgst\\-ir:)l;

yet un lSCOVere Secre ts. mgrssccrl;?:%n éloz:l‘]ecoe.ell“-e:tlgg all the c;al and

ash by Droximate analysis. The lessons are

helping me wonderfully, and the Interesting
Do you remember how the tales of pirate gold used to fire S Uil il o (s Qe o5 Sl
your imagination and make you want to sail the uncharted Exs Y o )
seas in search of treasure and adventure? And then you I wish to express my appreclation of Sour
would regret that such things were no longer done. But that OmnEsteDly {ge'“ge,}g;ﬁfﬁlgg,,gg F0 ey
is a mistake. They.arz done—tpday and eve.ryday—not on :gréd“tgrksst_art,rtgies s;:d:;ltlef‘_'}fﬂl{leglr;:g SOUT et
desert islands, but in the chemical laboratories throughout lines, but the fact that I had a recommenda-
your own country. Quietly, systematically, the chemist works. | Lo from a rellable sehoo] no doubt had con:
His work is dithcult, but more adventurous than the blood- job.—H. VAN DENTHUYSEN,
curdling deeds of the Spanish Main. Instead of meeting an | y5° far I've heen more than pleased with
eagly and violent death on some forgotten shore, he gathers Kgo?&_{;rsurﬁonor graduate this year.—J. Al
T. 0’CONOR SLOANE. wealth and honor through his invaluable contributions. to hu- 1 ﬂ;d our ‘c'ourse T, T} D (s
AL, ADL, LL.D., Ph.D. manity. Alfred Nobel, the Swedish chemist who invented tlon, truthfully, the clearest and best asseni-
Do Fatmens densier Amesi- | dynamite, made so many millions that the income alone from | hid L hare seer taken, und youss s the dich
ican Chemical Sodjety and a prac- his bequests provides five $40,000 prizes every year for the From the time I was having Chemistry It
el o R R () advancement of science and peace. C. M. Hall, the chemist 2‘0‘;".."“I"aI‘l’le*’;'ec‘o‘},’l‘;e;’f,'}‘:;"‘;%u"’,li',‘:‘ﬁly“st;‘m‘j,
ttllv_l;yrlt::lsygr‘;sShlggnset!:‘{fshtmcrhcn?‘ﬂig; who discov.eret} how to manufacture aluminum made millions friends, and urking them 16, hecame menbers
S B o e through this discovery. F. G. Cottrell, who devised a valu- oy on G am—CLVNITES 2T
chemistry work. able process for recovering the waste from flue gases, James I shall always recommend your school to my
Gayley, who showed how to save enormous losses in steel ggfs"d:reﬂﬂé“‘[”‘g“i’“}‘)“j\"l"u"“’“’ simple your les
manufacture, L. H. Baekeland, who invented Bakelite—these I am more than pleased. You dig right in
are only a few of the men to whom fortunes have come ifompiholistarkm Lam sollichit) cetysemenhere
through their chemical achievements.

you.—A. A, CAMERON.
I use your lessons constantly as I find it

3 more thorough than most text books I ean
Now Is the Time to | =i s
Thanking you for your lessons, which I find
o not only clear and concise, but wonderfully
St d Ch t *| interesting. I am—ROLT. H. TRAYLOIL.
u y emls ry I received employment in the Cansolidated
: Gas. Ccl,f 1 am»lrecinte very much thedl:olod
q rvice of the school when a recommendation
Not only are there boundless opportunities for amassing BO5Y 108 O T
] wealth in Chemistry, but the profession affords congenial e ledBtor e O SR DLCHE LT
employ.nent at good salaries to hundreds of thousands who
merely follow out its bresent applications. These appli-
cations are innumerable, touching intimately every business and every product in the world. The work of the /
¢hemist can hardly be called work at all. It is the keenest and most eénjoyable kind of hieasure. The days

in a chemical laboratory are filled with thrilling and delightful experimentation. with the alluring /
prospect of a discoversy that mey spell Fortune always at hand to spur your enthusiasm. :
You Can Learn at Home /

To aualify for this remarkable calling requires elaborate specialized training. TFormerly 1t was /
necessary to attend a university for several years to acquire that training, but thanks to our

highly perfected and thorough system of instruction, you can now stay at home, keep your /CHEMICAL
position, and let us educate you in Chemistry during yeur spare time.

Liven with only common
schooling you can take our course «nd equip yourself for immediate practical work in a chemical / INSTITUTE
OF NEW YORK

laboratory. Dr. Sloane gives every one of his students the same eareful, Dersonal super-
vision that made him celebratcd throughout his long career as a college professor. Your )
instruction from the very berinning is made interesting and praetical, and we supnly ¥ou Home Extension
with apparatus and chemicals for performing the faseinating analyses and experimental Division 8

3 o work that plays such a large part in our method of teaching, and you are awarded the / 66-R—West Broadway
Experlmental Equ]pment Institute’s official diploma after you have satisfactorily combleted the course. Mew York City

.
Furnished to Every Student Easy Monthly Payments once,

/ Please send me at

You don’t have to have even the small price o(’1 the course to start. You can na‘r‘lt"h)?:utr ‘;_;‘g'e ??l:«’wﬁ“‘i'g]nn::}tu:}y
i s ray for it in small monthly amounts—se small that You won't feel them. o 05

ch;:neicfl“:qﬁ?mz"eenrg Si?c(lllexmng“rggélyt»nﬁ%%":'322235c';?"i':b;?;f The cost of our course is very low, and includes everything, even the 7 et Cliemists eand Wt apars

3 chemistry outfit—there are no extras to buy with our course. Our Plan ticulars about the Experimental Equip-
E‘;ﬁ ,;?,2,2;2,:“ ':va’ll‘gsesuc%r;;isi;eu%]e fg;{g“;itl‘l;t;er::ﬁ ggg:ﬁ;g;}: of monthly payments places a chemical education within the reach of ment given to every student. A_lso Dleasa
used for the evperimental work of the course, The fitted evervone. ~Write us and let us explain our plan in full—give us the Z tell me about vour plan of payment and

3 <t Opportunity of showing you how you can qualify for a highly trained your special 30 day offer.
¥ 4 V)

::ﬁ%vym;‘omg:n abojse?lexrlveiqab':)nr;lg?ylf a?::esﬂsog\arset‘oiprpgl!reor?zlzlltr?gt‘ technical position without even giving up your present employment. /

countless experiments. Special 30 Day Offer /

Resides furnishing the student with his Experimental /N\\IE
Equipment, we are making an additional special offer for “%

CHEMICAL INSTITUTE a short while only. You owe it to yvourself to find out

about it. Write today for full information and free

OF NEW YORK, Inc. lr’?gn‘ft';%ﬂp?rﬂhlt'lngﬂtesiiofrgs?fﬂs?é:r mind. e T /) ADDRESS ..o

write your name and address on a postal and mail

- it to us. DBut whatever you de. act toda¥ before
HOME EXTENSION DIVISION 8 thie affer {5 withdrawn.
66-R—WEST BROADWAY NEW YORK CITY DON'T WAIT—MAIL COUPON NOW! /C ____________________________ STATE........ ot el
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Model 301

Radio Plug

Table Voltmeter

If
You Really Want
Radio Pleasure

IT'S unfair to any set, however

costly or perfect, to expect it to
maintain its reputation and return
your investment of interest and
money—without the most careful
operation.

Protect your tubes with a Weston
Model 301 Filament Voltmeter or
a Model 489 Table Voltmeter, and
use your batteries with a complete
knowledge of their condition. By
doing so you assure clear tone and
good volume at the same time.

Added to these indispensable instru-
ments is the Weston Radio Plug for
the fastest known change from head-
set to loudspeaker.

Write for the famous
free booklet “‘Weston
Radio Instruments.”

Weston Electrical
Instrument Corporation
173 Weston Ave., Newark, N. J.

A Year Ahead
The set with the air telephone directory

The Dayton Fan & Motor Company
DAYTON, OHIO

~BAKELITE

RADIO PANELS

SPAULDING FIBRE COMPANY INC.
TONAWANDA A N.Y.

Insure your copy reaching you each month.

Subscribe to RADIO NEWS — $2.50 a year.
Experimenter Publishing Co., 53 Park Pl, N.Y.C.

sent out by Captain McClennan for, although
words were accompanied by the roar and
heavy rumble of the 400-horsepower engine
of the airplane, I could easily differentiate
between the awful racket and his words,
and did not lose any of them.

He spoke slowly and clearly to produce
the best possible result, and supplemented
his talk with a wireless message, which,
being an old Western Union operator, I
could distinguish as plainly as I ever did
from a telegraph instrument on my desk in
an office. He was by no means sure that
he could be heard by the radio listeners,
or even by the expert listeners at WGY
and WJZ, who were doing the work. The
roar of the engine was, of course, very
great, but it was a steady, uniform roar,
and the words were much more readily un-
derstood, I think, on that account, for with
the rattle and unevenness of the static in-
terference, which is sometimes so great on
the radio, I do not think that I would have
been so fortunate as to understand Captain
McClennan very well.

The same evening I heard with great
clearness and pleasure Verdi’'s wonderful
composition, the opera, “Aida.” The entire
substance and delightiul music of the four
acts and all the descriptions given by the
announcer were plain and distinct. So, way
up here in Utica, where Grand Opera is so
rare, I had the pleasure of hearing a great
professional troupe of singers render one of
the best musical productions of all time.

And this is but one instance of the pleas-
ure which radio can afford to the blind. It
is, indeed, the greatest boon which has ever
been bestowed on them. to make their dark
days more like the days of other people.
The benefit, profit and pleasure which it is
capable of affording to the sightless cannot
be measured by any standard that would
show its full value.

S N e

Life and Work of

Lee DeForest
(Continued from page 155)
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were passed through it and its vibration was
caught by a moving strip of sensitized film.
The system—as so many are—was beauti-
ful in theory but hardly so good in prac-
tice. The wire was so fine that repairs had
to be made with the aid of a microscope. A
good, healthy sneeze anywhere in the oper-
ating room would break it and just an ordi-
nary jolt of summer static would fuse it.

DeForest set about designing another sys-
tem for recording the incoming signals.

It was only a couple of days after he was
assigned to this new work that he was sent
out on an installation job for a new trans-
mitter and receiver. The Federal company
was now building sets in sizes up to forty
kilowatts and already had a circuit estab-
lished from San Francisco to Honolulu.
This was a successful undertaking and the
company was more or less busy with orders
for installations which were coming in every
day.

RECOGNITION OF “FADING”

It was on this installation that Delorest
first segregated the knowledge that there was
such a thine as fading, and definitely put it
into the dictionary of the radio engineer. Up
until this occasion no mention had been made
of such a phenomenon. How all the en-
gineers who had been in intimate connection
with the art for a number of years could have
failed to notice it he confessed not to know.
One reason for noticing it was that the re-
ceiver worked as soon as it was connected
to the antenna and that, at first, the signals
came in strong and then gradually began to
fade out. DeForest put his hand over on
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“B” ELIMINATOR
SIMPLICITY

PERMANENT
ALKALINE STORAGE
BATTERY RECEPTION

KIC-O MULTI-POWER UNITS operate
from your lighting line and eliminats the
roplacing of dry cell “B'" batteries =+«
wsually saving their cost in the first six

Guaranteed

Two Years
PRICES
MULTI-POWER
UNITS
iCamplete)
Fvalt 1m0, $43.50 8

er — E conomy — P erformance |
selleil fur better Radio. RBacked by |

f research. Write NOW for *, ¥
‘1AL FREE TRIAL OFFE IECeVE
DEALEHS! BVERYLODYI O ToR! e
Kimley Electric Company, Inc.
2665 Main Street Buffalo, N. Y.
= v

=

“A”and “B”
Battery

Voltmeter |

7Y5 and 150 Volts

$10.50

Test vour batteries often and
avoid much of your radio trou-

ble. Add to life of your tubes.

Ask your dealer for a Jewell
15-A Radio Catalog.

Jewell Electrical Instrument Co.
1650 Walnut St., Chicago

| “25 Years Making Instruments”

ear

I Rls Suit?
4 .
Show it to your friends and
neighbors as a_sample of our
fine quality, hand-tailored
All-Wool Suits, guaranteed
840 valuesatamazinglow price
of $23.50, take their orders,
keep handsome profit for your-
self and send orders to us.

Agents Making
BIG MONEY

Y $3.00 to $5.00 an hourinspare
&b time, $75 to 8150 a week for
B ! full time. Wesupply handsome
Swatch Line Outfit, large size samples ana all
lateststylesin elegant Leather Case. Positively
finest selling outfit ever furnished salesmen. Write
for yoursat once, pick out your suit and get started
making the Big Money right awav. Address Dept. 128,

JAMES OLIVER, Inc.

848 W. Adams Street Chicago
‘Write name and address below and mail at once.
Name. . .oociiiii it ittiieiairiiieinarvrannas

Bt.andNo...oovvivivnnnanan,, R.F.D.....Box
7320000000 8900000000000000G000G State...,..... .
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the condenser dial in the hope of retuning
the set, thinking that temporarily it had gone
out of resonance due to the shifting of
some piece of apparatus. As soon as his
hand reached the proximity of the dial the
signal came back. But while he was still
thinking about this happening, the signal
again began to fade out. DeForest, thinking
that there was some difficulty in the receiver
itself, set about repairing the trouble. Ie
looked through the set and gave it a
thorough examination, carefully noting the
condition of each part. The set proved to
be in perfect condition and DeForest went
to dinner with a great problem on his mnid.
Dependable communication could not be es-
tablished if the incoming signals were going
to play pranks like those to which he had just
been listening. He went back and tried re-
ception with another set. The same result
was apparent.

Then there came the great idea. There
could be only ane explanation of the be-
havior of the set. There was some uncon-
trollable condition in the atmosphere or the
ether which was causing the signals to swing
in that manner. It was fading. He pre-
pared a paper for the I. R. E. which set
forth for the first time the idea of inter-
ference between two portions of the original
wave-train due to refraction or reflection of
that portion which took the upper course
through the atmosphere upon some body of
vapor, or heated or ionized air. This ex-
planation of fading is today generally recog-
nized as the correct one. It must be borne
in mind that this phenomenon was discovered
only thirteen vears ago last month.

When he returned to the laboratory the
problem of constructing the high-speed trans-
fitter and receiver was still before him.
The Danish apparatus was too hopelessly
delicate for commercial work, so DeForest
followed his usual method of attack by
throwing the whole thing out of his con-

. wire and run it

sciousness ana starting along an entirely new
track for the solution of the problem. The
engineers of the company had been attempt-
ing to stabilize the system then in use for at
least two years and had failed miserably.

The system was one which was simply too
impractical to consider for dependability and
commercial installation.

DelForest went back a couple of years in
his experience and remembered the tele-
graphone which had been patented for the
reproduction of dictation, This little device
was, in fine, nothing more than a fine steel
piano wire running in the field of an
electro-magnet. Any audio frequency sound
which passed through the magnet would
create a definite field in the structure of the
wire, and when-the wire, in turn, was passed
through the field of a coil it acted as the
field of a generator and set up feeble cur-
rents in the wire of the magnets. These im-
pressions could be retained for years. They
were permanent until wiped off with a mag-
net. DeForest got together the necessary parts
and constructed a telegraphone. He brought
the signals from the ticker to the actuating
magnet of the instrument and ran the piano
wire through very swiftly., The high speed
signals were implanted on the wire. Then.
at leisure, the operator could rewind the
through the reproducer
more slowly while he copied the message.
Then the wire could be cleaned of its im-
pressions by being wiped with a magnet and
used again. The scheme worked most
beautifully. The only trouble was that the
signals from the ticker were so weak that
an entirely different problem was raised
when the operator tried to read the com-
mercial signals.

INVENTION OF AUDION TUBE

.And as has so often been quoted, “Neces-
sity is the mother of invention,” and this little
problem caused DeForest to give to the world
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or summey tuning |

In summer, when static
is apt to prove most act-
ive, the uncanny preci-
sion of the Accuratune,
geared for coarse or fine
tuning on an 80 to1ratio,
is particularly appreci-
ated. It tunes in stations
clearly and strongly, and
tunes out interference
effectively, all as a mat-
ter of course.

MYDAR RADIO CO.
7 CAMPBELL ST,,NEWARK,N.J.

ACCURATUNE

o3 PAT QPP

Entire Expositioé -fo;n/G‘round Floor

U. J. Herrmann and James F. Kerr, Directors

Business Offices: 1500 Times Bldg., New York

Official
Show

R.M.A.
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A Great Manufacturers’ Expost-
tion which will be attended by

the Principal Radio Jobbers and
Dealers of the Universe

127 N. Dearborn St., Chicago

Official
Show

R.M.A.
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Some Popular 1925
Standard Models

The superheterodyne—a late
model.  This is a type of cir:
cuit very popular with long
distance fans and those who
require good volume. Em-
ploys eight tubes and is easy
to construct at home,

R. E, Lacault, A.M.
I.R.E., the well-known
radio engineer, design-
ed and developed the
“Ultradyne” shown
above. Tt is a six tube
receiver with splendid
power, easy to wire and
construct. The latest in
1925 radio models.

Here is something novel
yet very popular .in high
powered radio receivers—
the Tropadyne. Six tubes,
equipped with tropaform-
ers, operates from loop
and reproduces beauti-

The popularity of the portable 7 ]
is spreading daily—that’s be- : 2 £
czuse they have been perfected / r
dor 1925. Above is one of the ’ 7 £
season’s most successful mod- / V
fnl:d neat, light and easily car- E £ HE seven model receivers shown on
’ — £ this page represent perhaps the most
m——— ¢ select array of efhcient, low cost,
£ radio receivers on the market today. In
¢ fact, every one of them is so compact and
- ¢ complete that it can be built right at home
\ - ¥ with a few small tools and a few eve-
¢ nings’ work.
) 1 Nl Now is the time to select the receiver you
= : i want and start building.
4 1 - ) ¢ There are complet.e instruction booklets
. & A B and full size blueprints on all receivers on
% 2 this page. Price 50c each. You can ob-
¢ tain them at all radio stores or by writing
I direct to
Countles‘s thousa{;ds of radiIo f.antsh:hig\;gh‘(:l\gn::& cic.:lur;te;y ;
?er:t Igee:;;g?x}é?:g n?aosit:r:'ecei\t:elrss. ¢ The Consrad Company, Inc.
¢ 233 Fulton St., New York, N. Y.

Lawrence M. Cockaday, one of
the best known radio engineers,
is responsible for the five tube
Cockaday receiver shown abave.
It is replete with the recent radio
improvements and is extremely
compact.

PPp—>
And lastly, here’s one of the fam-
ous low-loss receivers of recent
design that is built entirely along
the lines of current conservation.
It is an ideal outfit for the man
who would like to build a thor-
oughly satisfactory receiver for
home use.
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of DeForest's final rise above the bludgeon-
ings of chance.

T g i i

The Piezo Electrlc

Oscillograprh
(Comumed from page 143)

B T T e e T

Let us now consider in detail the proper way
to prepare a crystal for this purpose and the
proper way in which to rig up and use the
crystal, once it is prepared.

PREPARATION OF THE CRYSTAL

Good-sized crystals of Rochelle salt suit-
able for piezo work can be grown by any
careful amateur, but to avoid discouragement
it olight to be ‘inderstood at the start that
real care and considerable patience are, ex-
cepting in the case of a lucky accident, cer-
tain to be necessary. 1In the first place, buy
one pound of Rochelle salt, chemically pure
and crystallized. This should be obtamed in
a sealed bottle from or through a druggist
or chemical house. The cost will be about
seventy-five cents. Buy also a quart or gal-
lon bottle of distilled water, such as is used ‘
to refill automobile storage batteries. The
cost of the water should not exceed twenty-
five cents. Dissolve the whole of the Ro-
chelle salt in about 10 or 12 ounces of warm
distilled water in a clean glass vessel about
six inches in diameter and ahout eight inches
high, taking care at this and all subsequent
stages to prevent the entrance of dust, small
floating fluff or hairs and other foreign ma-
terial. . If this solution is too “strong” it
will crystallize at once on cooling to room
temperature, forming a mass of irregular
crystals useless for piezo work. The strength
must be adjusted so that crystals just begin
to form at about room temperature. This

KEEP reception clear/

Keep it clear. Keep it loud—with all the vol-
ume your set should have. Keep the battery
at top notch —fully charged —peppy.

The Tungar charges your storage battery over-
night while you sleep—and at a cost of hardly
more than five cents. It's easy! Just two clips
—and a plug for the house current. Or you can

make a permanent connection, and just throw
critical - adjustment may, by chance, he a switch. Keep your set at its best all the time
reached at once, hut more likely it will take

considerable time and experimentation. If —with a Tungar.
the solution proves too strong add water; if
too wealk heat or hoil to evaporate some of
the water. The water may be measured in

a graduate marked in ounces, such as is used The Tungar is a G-E

in photographic work.

Next, put a few tablespoonfuls of the
solution into a saucer or flat dish and let it
evaporate quickly in a draught of air or in
a warm place. A considerable number of
small crystals will thus be formed. These
are called “seed cryvstals.” Select a few of
these seeds, perhaps an eighth of an inch
long, which have formed on a flat part of
the saucer and which have a shape flat on the
bottom and arched on the top like those
shown in the sketch in Fig. 1. These seeds
are to be used as centers for growing larger
crvstals such as we need for our oscillo-
graph.

Now cut a square of flat window glass
of such size that it will rest easily in the
jar at the bottom of your salt solution.
Clean this sheet. warm it and introduce it
carefully into the solution. Next drop a
selected seed crvstal into the middle of this
plate and set the jar in a place free from
vibrations and disturbances where the tem-
perature is steadv. Level the jar with slips
of paper under it until the glass plate is
horizontal. Cover it with a sheet of paper
and leave it strictly alone. If the strength of
the solution is correct for the room tempera-
ture, if the temperature remains constant at
the right value and if no dust has got into
the jar the seed crystal will begin to grow
within a few hours. After 18 to 24 hours
it will have grown to a length of about two
inches, which is long enough. Naturally
the three “ifs” mentioned may cause trouble
but. as I have said, any careful worker will
certainly be successful in crystal growing
after a few trials and adjustments to fit his
particular facilities.

The dust trouble can be eliminated by
filtering the solution hot before introducing

product, developed in
the great Research
Laboratories of Gen-

Tunga

dr

PAT. OFF.

eral Electric.

The New Model Tun-

gar charges radio A
and B storage bat-
teries, and auto bat-
terles Two ampere
size (East of the
Rockies) . $18.00

60cycles—110 volts

BATT E RY CHARGER]
T

T'ungar—a registered trademark—is found only
on the genuine. Look for it on the name plate.

Merchandise Division

General Electric Company, Bridgeport, Conn.

GENERAL ELECTRIC

National Airphone Corp
MANUFACTURERS OF
Somerset—the Ultimate in

Radio Frequency Receivers
18 Hudson Street — New York City

THE QI UDGET LOUD SPEAKER WITH THE GIANT VOICE

Registered

Only 5 énches High—$8,00

CE

R1 HOCHSTER
134 Washington Place

New York City

SALESPEAKER

is the name of the most interesting
radio bulletin published. If you are a

dealer, we will mail you a copy, on
request.
HUDSON-ROSS—=116S. Wells St.
Chicago

Sleep Tight

Sleep tizht when you turn
on an APCO "A” Battery
Charger at night for it’s not
only noiseless but absolute-
1y dependable.

APCO Mfg. Co.
Radio Division
Providence, R.

Insure your copy reaching you each month. Subscribe to Radio News—

$2.50 a year.

Experimenter Publishing Co., 53 Park Place, N. Y. C.
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LOOK, HERE FOR
THE jpy RED STRIPE

Used b ¢
Corps for over nine years.
strongest, safest radio panel tha.t can be

made.  Look for the identifying “Red
Stripe"” that sets apart Dilecto from its
imitators.

the United States Navy and Signal
Dilecto is the

THE CONTINENTAL FIBRE CO.
Factory: NEwark, DELAWARE

Service on Dilecto, also Contex, Conite, and
Vulcanised Fibre, from:

NEW YORK SAN FRANCISCO
250 Park Ave. 75 Fremont 8t
CIICAGO S8EATTLE
Wrigley RBldg. 1041 6th Ave.. 8o,
PITTSBURGH LOS ANGELES
Farmers Rank Bldg. 307 8o. Hill 8t

Offices and Agents Throughout the World

Ditect
llecto

(distinguished by its red stripe)

“RICO” HEADSETS AND RUBBER
CUSHIONS—MELOTONE LOUD SPEAK-
ER—TROPAFORMERS (TUNABLE FOR
LONG _WAVE CIRCUITS)-——AND THE
FAMOUS RICO-DYNE FIVE TUBE SET
—AT THE BETTER DEALER’S SHOP, OR
WRITE DIRECT.
MANUFACTURED BY
RADIO INDUSTRIES CORP.
131 DUANE STREET
NEW YORK CITY, N. U, s.

To the Radio Dealer

Let us explain how you can make
the sale of our publications a worth
while, well paying part of your busi-
ness. Write now and prepare for
the Fall and Winter trade.

Experimenter Publishing Company
53 Park Place New York City

| Fahrenheit for three or four days.

it into the crystallizing jar. The necessary
constancy in temperature can be better as-
sured by putting the jar, during the crys-
tallizing process, into a tin biscuit or bread
box which has been wrapped with several

| layers of cotton batting or hair felt tied on

with strings. The trouble of leveling the
glass plate can be avoided by pouring into
the glass jar enough mercury to float the
plate, if mercury is available. These ideas
are embodied in the drawing of Fig. 2.
Crystals as large as 3 by 2 inches can be
grown by this method but the larger the
crystal the more likely are flaws and twin
crystal effects to develop. The experimenter
ought to be satisfied with crystals two inches
by one and a half inches approximately.
When these crystals are removed from the
glass plate they will be found to exhibit a
peculiar structure on the under face, as
shown in Fig. 1. The crystal looks like four
pyramids with their tips together. Fig. 1
shows in a general way what the crystal
ought to look like. The crystal, after re-
moval from the solution, ought to be dried
carefully by keeping it at about 100 degrees
The
sensitiveness of the crystal when used in the
oscillograph is found to depend on the dry-
ness.  Sensitivity can also be increased by
soaking the crystal in absolute grain alcohol
for 18 hours or so immediately after re-
moval from the crystallizing jar and before
drying. However, under present condi-
tions, some people have difficulty in obtain-
ing grain alcohol.

ELECTRICAL CONNECTIONS

Now, as has been indicated in Fig. 1, a
twist is produced between the top and bottom
ends of a Rochelle crystal of the shape shown
when one terminal of a voltage supply is con-
nected to the top and bottom surfaces and the
other end of the voltage supply is connected
to a girdle around the middle of the crystal,
midway between the top and the bottom.

These electrical connections are made of
tin foil cut to the proper shape and laid on
with shellac. Tabs are left sticking out for
connection to the potential wires. The girdle
around the middle should cover about one-
half the height of the crystal. After the
shellac has been put on, the crystal must be
again dried. We are now ready to assemble
the complete instrument.

THE COMPLETE INSTRUMENT

The crystal may be mounted on a small
board, as shown in Fig. 3. Fasten the crys-
tal down with shellac and tin foil pads. A
light arm of sheet aluminum, bent into
girder form to give it rigidity, is next at-
tached to the top of the crystal, as shown.
The overall length of this arm is something
more than twice the length of the crystal,
Face the upper side of the end of the arm
with a thin layer of cork. Another similar
arm, faced with cork on its lower side, is
arranged to slide on a post set behind the
crystal, as shown in the figure. When this
second arm is brought down over the arm
attached to the crystal and a small piece of
thin mirror; perhaps 1/16 of an inch square.
is clamped between the two cork surfaces
with its face vertical and parallel to the flat
face of the crystal, the oscillograph is com-
plete.

OPERATION OF THE INSTRUMENT

If now an electrical potential is applied
between the wires D and E—if for example
a 90-volt “B” battery is connected to these
wires—the crystal will warp around its ver-
tical axis and the little mirror will be tilted.
If a beam of light is reflected from this
mirror onto the opposite wall of the room
the spot of light will move up or down when
the potential is applied, thus showing the
warp. If the crystal is a good one—there
is quite a variation among crystals—150
volts applied between D and E ought to
move the spot of light 2 to 34 of an inch
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on a screen three feet from the mirror.
1i a 60-cycle alternating potential is used.
such as can be obtained from any ordinary
wall socket, the spot will move up and
down over a small range sixty times a sec
ond. The spot will then look to the eye
merely like a line of light.
TO PRODUCE VOLTAGE CURVES

If this line be made to travel over a fixed
screen or if a screen be moved across the
line, a curve will be produced which will show
how thie et |' varies during its cycle. The
first tnethod, that of moving the line across
the screen, must be used in order to render
inrms directly visible to the eye.
rpose a concave mirror, about
2 inches in diameter and of 18 inches radius
of curwature. is mounted on a vertical spindle
fixed s that it can be rotated at any desired
speed by hand or, better, by an electric
motor. The beam of light, after reflection
from the oscillograph mirror, is made to
fall on this rotating mirror and iz thence
thrown on the screen or wall. The move-
ment of the rotating mirror throws the spat
of light across the screen so that it m longe:
moves up and down in the syme place but
progressively across the screen, producing
wave-form. as pictured in Fix, 4. When
the speed of the mirror is properly adjuated
so that the spot of light travels aver the
same path on successive passages acrozs tiwe
screen, a permanent wave-form will appear
on the screen, where it can be studied in
detail.

USES FOR THE OSCILLOGRAPH

Once this device is set up with its rotating
mirror and a screen, a long series of interest
ing studies can be made. First the wave-
form of the em.f.-in the lighting circuit can
be seen. A curve like Fig. 5A will result.
Next an oscillating three- electrodc tube cir-
cuit can be set up, as recently described by
me in these columns, to give a frequency
of about 500 cyvcles a second—as evidenced
by a good musical tone in the telephones

ACACAUAY I 1

L

|E1.r|.-|.'l LELTLEREES

¢ FIG 5 b

Appearance of some waves made visible by the
Rochelle salt crystal oscillograph.

Leads taken to the oscillograph crystal from
the plate and filament terminals of the oscil
lating tube will produce a figure on the
screen like Fig. 5B. The way in which the
crystal responds to a suddenly applied volt-
age can also be seen, merely by throwing
the potential switch quickly. When the
crystal is fresh an effect like Fig. 5C will
probably be obtained, but when the crystal is
several weeks old the effect may be more
like D. When this second stage is reached
a little damping of the motion of the crys-
tal will improve performance. For this
purpose another metal arm sliding on the
post at the rear of the board can be brought
up to within 1/16 inch of the oscxllo"raph
arm from below and a small drop of vase-
line placed between the two arms (see Fig.
3B).

Now for the limitations of the instrument
If voltages greater than 1,000 are applied
to the crystal it is liable to break down elec-
trically and become useless.

The actual twist of the crystal is small,
being for an average size crystal about
one ten-thousandth of a radian (57.296 de-
grees) for an applied voltage of 200. This
sensitivity, compared to that of a hair-pin
type oscillograph, is verv small but for the
purpose in hand it is sufficient.
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uild this phenomenal
new radio in 45 minutes
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Erla Circloid-Five
Factory-Bilt Kit—
as you receive it.

Price $49.50

This new type kit is factory assembled. Ready cut, flexible,

solderless leads make it ridiculously easy to wire.

Amazing
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OW anyone can build the finest of re-
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more wire bending or soldering. Merely
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built receiver.

But most amazing is the new inductance
principle incorporated in this last word in
kits—called the Erla Circloid principle of
amplification.

Four vital improvements result from this
great discovery, which are not found in ordi-
nary sets.

1. Greater Distance: Erla * Balloon * Cir-
cloids have no external field, consequently
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portionately higher amplification in each
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Exclusive franchises are available to
Dealers high class dealers in localities still
open. Write or wire tmmediately.

Send for book, Better Radio Reception.
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Finally, to get striking results, a bright
source of light should be used to furnish the
beam which falls on the oscillograph mirror.
An arc lamp with a screen with a pin hole
in it in front of the crater of the arc is best.
Crystals prepared as described have natural
frequencies of 3,000 to 5,000 cycles. Because
of natural resonance the crystals will not give
a true picture of an applied e.m.f. having a
frequency much above 1,000.

The cathode-ray oscillograph still remains
the only instrument suitable for investiga-
tions in the high frequency range.

The lnveh'io"nsmofﬁ '
Reginald A. Fessenden

(Continued from page 158)

M

than

Hmun

nns:

the heaviest and most tenacious rust almost
instantly, leaving a thin film of autimony on
the surface of the iron; and I'knéw that
sodium amalgam would dissolve the anti-
mony and give an amalgamated iron surface
which would take the hot babbitt.
gave a method by which the rails could be
bonded as fast as the other part of the worls
could proceed.

Another time he came in and said, “Fes-
senden, we have just two weeks to get out a
structureless carbon filament. They have
obtained an injunction in Penasylvania
against our using the bamboo filament on
the claim that it infringes the old Sawyer-
Mann paper filament.” He laid out a line,
which I followed out, he working along with
me as the matter was so urgent. It was
during this job that a very characteristic
thing happened. The substante (a new or-
ganic compound) which we had finally de-
cided to use, dissolved in chloroform but
this evaporated when the filaments were
squirted, leaving them in powder form so
they could not be carbonized. I had put
into several hundred small tumblers small
quantities of different fluids and some of
the substance. Only one dissolved it, oil of
birch. Edison, who had been looking after
another part of the work, came into the
room. We had been working for three or
four days and nights continuously, hardly
taking time to eat a sandwich aund drink a
cup of coffee. I told him the result and
speculated a little on the reason why that
one particular oil should be a solvent. Edi-
son listened for a bit, chewing his cigar.
“Well, Fezzy,” and his eyes twinkled. “I
guess what we need is more tumblers.” And,
of course, he was right. It was what Pytha-
goras might have said if he had been an
mventor.

The good luck I had had in catching on to his
methods and following out his instructions pleased
him. One day an interview appeared in a New
York paper in which he said, “I can take a Yankee
boy and a china mug and he will get more re-
sults than all the German chemists put together.
Which probably referred to Aylesworth and my-

d);ys later he said.

self. A few . “Fessenden, you
will take charge of the chemical laboratory in
future.” I said, “Why, is W. leaving? He is

a much better chemist than I am,” which was
a fact, and I liked W. very much. “Yes, he is
a fine chemist, bhut he does not get results and

lLie has another place which will suit him better.

So I was now head chemist of the Edison Lab-
oratory. Other lines of work were added. mostly
connected with ore milling and refining the Sud-
bury copper-nickel deposits. There was also a
good deal of analytical work. My chief assistant
was John Dorr, who joined me direct from school,
and has since become a very eminent mining engi-
neer and the inventor of many mining processes.
We were .just beginning to get results with the
Sudbury ores by a process of Bessermerizing which
I had worked out when Edison went to Europe,
to the Paris Exposition. Before he went I asked
him if I could take up work on the lines of
Hertz’s experiments, which had recently been pub-
lished. He said yes, but to wait till he came
back.

He had hardly got back when. owing to financial
difficulties and the reorganizaiton of the Edison
Companies, substantially the whole laboratory was
shut down.

So this .
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4%, "E ARG, eEnoaTio i

Marvelous Selectivity, Beautiful Tone
and Tremendous Valum

B-ELIMINATOR KIT

Price $20.00

FRE Diagram for One Knob f' 1
Hook-up with Each Coil.
A. H. WAAGE 6 Reade St.. New York. N. Y.

BIEATH

CONDENSERS
For Real Radio Reception
Write for Literature
HEATH RADIO & ELECTRIC MFG. CO.,
206 First St.,, Newark, N. J.

A Wonderful New Field for the
EXPERIMENTER AND INVENTOR
The amplification of Radio by light rays. Booklet descrih-
ing simple and practical experiments, price 50c prepaid.
ELECTRIC B. G. PRODUCTS CO.
Ithaca, Michigan

24—-2 Vario-Densers,
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(Continued from page 206B) i
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6—Ferbend Wave Trap. Courtesy Ferbend Elec-

tric Co.

7—23.Plate Plain Variable Condenser. Courtesy
Hammarlund Mfg. Co.
8—Melotone Horn-type Loud Speaker. Courtesy

Radio Industries Corp.
9—2 Audio Transformers.
Co.
10—1 Phonograph Attachment. Courtesy Tower
1fg. Co.

Courtesy Haldorson

11—1 Year’s Subscription to Rapro News, SCIENCE
aNp INvEnTION, THE EXPERIMENTER, MOTOR
Camper & Tourist. Courtesy The Experi-
menter Pub. Co.

12—Head-Set and Plug. Courtesy Wm. J. Mur.
dock Co.
13—Resistance-coupled Amplifier Kit. Courtesy

Electrad, Inc.

14—13 Consrad Patterns.

15—Super Booster Wave Trap.
Booster Dist. Co.

16—1 Audio Transformer. Courtesy Acme Appa-
ratus Co. Kant Blo Switch Tube Protector.
Courtesy Clark and Tilson, Inec.

17—1 Year’s Subscription to Rapio News and
Tue Exrerimentik. Courtesy The Experi-
menter Pub. Co.

18—1 Wave Trap. Courtesy Ferbend Electric Co.

19—Consrad Library, fourteen books. Courtesy
Consrad Co.

20—1 Lamp Socket Antenna. Courtesy Electrad,
Inc. 1 Cushion V. T. Socket. Courtesy Illi-

Courtesy Consrad Co.
Courtesy Super

nois Radio Co. 1 Polyplug. Courtesy Polymet
Mfg. Corp.

21—1 Year's Subscription to Science anp In-
venTiON and Motor Cameer & Tourisy.

Courtesy The Experimenter Pub. Co.

22—Ekko Stamp Albhum. Courtesy Fkko Co. 3
A-.1 Wonder Crystals, 1 Glass-enclosed Detec-
tor, 1 package Catwhiskers, Courtesy Califor-
nia Radio Minerals.

23—1 Audio Traunsformer. Courtesy Acme Appa-
ratus Co. Ekko Stamp Album. Courtesy
Ekko Co.

Model G. Courtesy X.L

Radio Laboratories. 1 Aerial Lead-in Con-
nector, 1 package Name-Plates. Courtesy
Radio Specialty Co.

25—No-Dust Blower. Courtesy DPeiffer and Co.

Ekko Stamp Album. Courtesy The Ekko Co.
1 Rheostat. Courtesy Klosuer Radio Corp. 4
V. G. Connectors. Courtesy Ilinois Radio Co.

26—1 Year’s Subscription to Rabio News. Cour-
tesy Experimenter Pub. Co.

27—XKeystone Lightning Arrester. Courtesy Elec-
tric Service Supplies Co. 1 Vernier Rheostat.
Courtesy Klosner Radio Corp. Ekko Stamp

Album, Courtesy The Ekko Co.

27A—1 Audio Transformer. Courtesy of the Hall-
dorson Co.

28—Vernier Crystal Detector. Courtesy Roland
Brownlee and Co. 2 Crystals. Courtesy New-

man Stern and Co. “How and Why of Radio
Apparatus.” Courtesy Consrad Co.

29—1 Year’s Subscription to SCIENCE aAND INVEN-
tion. Courtesy Experimenter Pub. Co. Ekko
Stamp Album. Courtesy Ekko Co.

30—Kant Blo Switch. Courtesy Clark and Tilson,
Inc. Jiffy Ribbon Auntenna. Courtesy Apex
Stamping Co. Two Bakelite Sockets. Coun
tesy Bell Mf{g. Co. Ekko Stamp Album.
Courtesy Ekko Co.

31—Radio Map of the United States.
Consrad Co. Ekko Stamp Albun.
Ekko Co.

32—Bakelite Dial. Courtesy the American Hard
Rubber Co. Jiffy Blow Torch and Soldering
Outfit. Courtesy the Apex Stamping Co. 1
Tolyplug. Courtesy Polymet Mfg. Co. Six
teen-in-One Radio Tool. Courtesy Radio Spe-
cialty Co.

33—1 Year’s Subscription to THE EXPERIMENTER.
Courtesy The Experimenter PPub. Co. 1 Ekkeo
Stamp Album. Courtesy the Ekko Co.

34—2 Vario-Densers, Model N. Courtesy X-L Radio
Lahoratories. Ekko Stamp Album. Courtesy
the Ekko Co.

35—Set of Mode! C-10 Blue Prints for making re-
ceivers. Courtesy the Experimenters’ Informa-
tion Service, Inc. Ekko Stamp Album. Cour-
tesy the Ekko Co.

36—2 Vernier attachments for dials.
Radio Specialty Co. Polyplug.
Polymet Mfg. Co.

37—1 Year's Subscription to MoTtor CAMPER AND
Tourist. Courtesy the Experimenter Pub. Co.
Ekko Stamp Album. Courtesy Ekko Co.

38—1 Plain Rheostat. Courtesy Klosner Radio Corp.
Keystone Lightning Arrestor. Courtesy the
Electric Service Supplies Co. Ekko Stamp Al-
bum. Courtesy the Ekko Co.

39—Lamp Socket Antenna. Courtesy Electrad, Inc.

Courtesy
Courtesy

Courtesy the
Courtesy the
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Amperite automatically controls tube cur-
rent, eliminates hand rheostats, filament
meters, guessing and all tube worry.
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.RN-13 50 Franklin St., New York City

Werite for
FREE

TE

——

e "SELF-ADJUSTING” Rhcostat

The Famous Truly Portable ‘

' TELMAcCO P-1 Receiver
Four Tubes Do the Work of Seven

The peer of portables in size, weight, ease of tuning,
selectivity, distance, volume, workmanship and price.
Aerial, loud epeaker and_ batteries self contained.
Complete with tubes and batteries, $125 00
$143.50. Receiver only . 4 , . .

P-1 Kit Saves You Money!

Our offer of the Telmaco P-1 Receiver in kit form hag
met with enthusiastic receptior. This contains all
parts, as built by ug, including case, drilled and en-
graved panel, and illustrated instructions. $80 00
Complete kit . s - . § e S

Ask your dealer or write us. Descriptive folder free.

Radio Division:
TelephoneMaintenanceCo.
20 So. Wells §¢. Dept. B Chicago,lil.

Y oung Men—

Turn Your Spare
Hours Into Money

Earn big profits. prizes, and awards sell-
ing RADIO NEWS, SCIENCE & IN-
VENTION, The EXPERIMENTER, and
MOTOR CAMPER & TOURIST in your
neighhorhood. We train you as our sales-
men and pay you liberally for your time.
Write at once and we will help wou get
started. M. BRIDWELL.

, THE EXPERIMENTER
- PUBLISHING COMPANY

53 Park Place, New York, N.Y.
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2 Packages of Kester Solder. Courtesy Chicago
Solder Co. Jiiiy Blow Torch and Solderiug
Outfit. Courtesy Apex Stamping Co.

40—20 Radie Diagrams and Hook-ups. Courtesy
the Consrad Co. 1 Ekko Stamp Album. Cour-
tesy the Ekko Co.

41—1- Glass Enclosed Crystal Detector.
Crystals, - 1 Package Catwhiskers. Courtesy
California Radio Minerals.  Aerial Lead-in
Connector. Courtesy Radio Specialty Co.

42—1 Ekko Stamp Album. Courtesy the Ekko Co.
2 Four-inch Bakelite Dials. Courtesy Bell Mfg.

3 Wonder

Co. De-Tec-Tone Crystal Detector. Courtesy
I'yramid Products Co. 2 Crystals. Courtesy
Newman Stern Co.

43—1 Yearls scription to Rapto News. Cour-

tesy the

: inenter P’ublishing Co.
44—1 Cushig ]

Socket. Courtesy the Illinois

Radio Cos Ekko Stamp Album. Courtesy

the Ekko Co. 1 Jify Ribbon Antenna. Cour-
tesy the Apex Stamping Co. 4 V Connec-
tors. Courtesy the Illinois Radio Co.

45—Set of Model C-10 Blue Prints for making re-
ceivers. Courtesy the Experimenters’ Informa-
tion Service. Inc. Ekko Stamp Album. Cour-
tesy the Ekko Co.

46—Vernier Crystal Detector.
Brownlee and Co. Ekko Stamp Albumn.
Courtesy the Ekko Co. 1 Package of Catwhisk-
ers. 1 Wonder Crystal. Courtesy California
Radio Minerals.

47—\Wireless Course in Twenty Lessonsés Courtesy
the Consrad Co. i

Courtesy Roland

48—1 Year’s Subscription to SCIENCE INVEN-
1roN. Courtesy the Experimenter- 0.
49—1 Rasco Crystal Detector. Courtesy the Radio
Specialty Co. 1 Ekko Stamp Albums Courtesy
the Ekke Co. Jiffy Ribhon Antenna. Courtesy

the Apex Stamping Co. 1 Package of Cat-
whiskers. Courtesy California Radio Minerals.
50—2 Vario-Densers, Model N, Courtesy X-L Radio
Iaboratories. De-Tec-Tone Crystal Detector.
Courtesy Pyramid Products Co. ~2 Tested Crys-

tals. Courtesy Newman Stern Co.
S1—Radio_Listeners’ Guide and Call Book. Cour-
tesy Consrad Co. Ekko Stamp Alhuwmn. Cour-

tesy Ekko Co.

§2—Jiffy Ribbon Antenna. Courtesy Apex Stamping
Co. Glass-enclosed Crystal Detector. 1 Won.
der Crystal. 1 Package Catwhiskers. Courtesy
California Radio Minerals.

52A-Genwin Three Circuit Tuner.
eral Radio Winding Co.

53—1_ Pilot Light Switch. Courtesy Yaxley Mfg.
Co. 1 Imp Jack and Plug. Courtesy Carter
Radio Co.

54—! Shock . Proof Phone Phig. Courtesy L. S.
Brach Mfg. Co. 1 Ekko Stamp Album. Cour-
tesy Ekko Co.

535-—1 Year's Subscription to Tue EXPERIMENTER.
Courtesy ‘Experimenter Puhlishing C&.

56—Single Pole Double Throw Jack Switch. 1 Port-

Courtesy- Gen-

ablé Jack. Courtesy Carter Radio Co. Ekko
Stamp Album. Courtesy Ekko Co.
§57—Tuway Plug. Double Circuit Jack. Courtesy

Carter Radio Co.
58—2 TPackages Kester Solder. Courtesy Chicago
Solder Co. Four-Phone Post for Radiola ITI.
Courtesy Barkelew Electric Mfg. Co.
59—Glass-enclosed Crystal Detector, 1 Package Cat-
whiskers. Courtesy California Radio Minerals.
2 Tested Crystals. Courtesy Newman Stern

Co.
60—Receptacle Jack. Courtesy Carter Radio Co.

Ekko Stamp Album. Courtesy Ekko Co.
61—1 Year’s Subscription to MoTor CaMmPER &
Tourist. Courtesy Experimenter Pub. Co.

62 Oneway Plug. Courtesy Carter Radio Co. 1
Package  Kester Solder. Courtesy -Chicago

Solder Co.

63—Radio Log Book. Courtesy Consrad Co. Ekko
Stamp Album. Courtesy Ekko Co.

64—Packet C. Courtesy Consrad Co.

65—Packet D. Courtesy Consrad Co.

66—1 Package Kester Solder. Courtesy Chicago
Solder Co. Ekko Stamp Album. Courtesy
Ekko Co. 1 Package Catwhiskers. Courtesy

California Radio Minerals.

Zonhe T

Arkansas, Louisiana. Oklahoma, Texas and
New Mexico
1—Victoreen Super-heterodyne Kit.
Courtesy Victoreen Radio, Inc.

2—Manhattan Jr. Loud Speaker. Courtesy Man-
hattan Electric Co. Ekko Stamp Album. Cour-
tesy the Ekko Co.

3—Grand Opera Loud Speaker.
Industries Corp.

4—Super Booster Wave Trap. Courtesy Booster
Distributing Co. 1 23-Plate Variahle Conden-
ser. Courtesy General Radio Co.

5—1 23-Plate Vernier Variable Condenser. Cour-
tesy Hammarlund Mfg. Co. Ekko Stamp Al-
bum. Courtesy the Ekko Co.

6—Melotone Horn-type Loud Speaker.
Radio Industries Corp.

7—Ferbend Wave Trap.

Receiver

Courtesy Radio

Courtesy

Courtesy Ferbend FElec-

tric Co. Ekko Stamp Album. Courtesy the
Ekko Co.
8—2 Audio Transformers. Courtesy Halldorson

Eo. Ekko Stamp Album. Courtesy the Ekko

0.

9—1 Year’s Subscription to Rapio News, Science
AND INvENTION, Tne ExpeErRiMENTER. Mortor
Casreer & Tourist. Courtesy the Experimen-
ter Publishing Co.

10—2 45-Volt “B" Batteries.

v MCQF Courtesy Diamond
Electric Specialties.

239

—at the end, the middle, and
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66ESCO”

mn

the Arctic

In selecting “ESCO” Motor-Generators for the MacMillan Expedition to the Arctic this

summer, Commander E. F. MacDonald, Jr., of the Zenith Company, writes:

‘—We have

settled definitely on vours, after having considered all various Motor-Generators available.”

“ESCO” supplied the expedition with two Motor-Generator sets, motors 32 volt, 2

HP, generators 2000 volt, 1000 watt.

windings—and they were in transit three weeks from reccipt oi order!
&

“ESCO” on
the Equator

These were of a new design with distributed field

Captain Stevens, acrial photographer for Dr. A. Hamilton Rice’s expedition to unex-
plored regions in the tropical Jungle North of the Amazon River basin in Brazil, said: “Al-
tho working with portable apparatus and in the heart of the world’s greatest forest, a rec-
ord-was made in exchanging the first wireless messages to pass directly from South Amer-

sca to England and back again.

Long-wave communication was carried on between the

expedition and Manaos and short-wave communication to many parts of the world, includ-
ing New York, San Francisco, London, Rio Janciro and New Zealand. The signals were
reported as very strong, beth in New York and London.” The A. Hamilton Rice expedition

was equipped with “ESCO” Dynamotors.

/

-“ESCO” spans
the Antipodes

WAHG announced that a cablegram had been received from St. George Barlow in
Australia saying that the Locomotive Bell, the Nassau Club Orchestra, and the singing of
Walter J. Neff had been heard in Melbourne and that WAHG would receive a silver tro-
phy for its sending feat. At about the same time it was announced, Loyd Jacquet, Ameri-
can representative at the International Amateur Radio Convention, now in Paris, cabled

that the Richmond Hill entertainment had been heard there.

tralia and Paris showed that WAHG had covered a span of 15,000 miles.

WAHG was using a standard “ESCO™

Item 20.

These messages from Aus-

“ESCO” is the pioneer in designing, developing and producing Generators, Motor-
Generators, Dynamotors and Rotary Converters for all Radio Purposes.

HOW CAN “ESCO” SERVE YOU? .
ELECTRIC SPECIALTY COMPANY
Trave *F . SCQ’’ marx

211 South §t,

and right at

ig- anin the greatest industry of all time. Quickly, easily B
s kg gxat?e?;rou can ﬁtg yourself for highest salary positions, or you K

Stamford, Conn,

i i i i ators,
can cash in on your spare time. ‘The callis urgent for mechanics, oper 3
designers, inspectors, Unlimited, fascinating opportunities on land or sea.

1 Y55 YOU ar HOME 72 ARADIO EXPERT

Under my practica]Neasy to understand, instruction—you qualify in an amaz-

ingly short time.

are the latest and most modern in existence,
Wonderful home construction tube
FREE receiving set of the latest design.

0 previous experieYnce li's, ne%essa{y. dE\{ery ‘!:);axsmtcr}!\l é)tf 1
radio becomes an open book to you. You learn how to design, con g,
operate, repair, maintain and sell all forms of Radio apparatus. My methods |

Write Today r:&”

.

FREE"

A. G. Mohaupt, Radio Engireer,RAD10 ASSOCIATION 0FAMEI{ICA.D:M.‘I58.45I3 Ravenswood Ave.,Chicage

BUILDING A SET?

You must have rheostats of correct ohmage.
Insist on, the gennine

KLOSNER RHEOSTATS
Made by pioneer makers of the vernier.
FREE,—Send for valuable Rhenstat Chart
¥ and information on the care and operation
of vacuum tubes. Mention dealer’s name.

KLOSNER RADIO CORPORATION

1024 East 178th St. Rheostat Specialists, N. Y. C.

wwWw americanradiohistorv com

; Radio Receiving Set
ANDREWS RADIO CO.

| Tribune Tower

Chicago
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SUPER-HETER

ODYNE

USE THIS BLANK TO ORDER

Just clip out this coupon, check the patterns or books
you want and mail it to us with full remittance.

The Consrad Co., Inc.
233 Fulton St., New York, N.Y.

Gentlemen: I have checked below the patterns
and books I desire. Enclosed find $............ , the full
price. Kindly send me the items checked postpaid.

Consrad Patterns—50c¢ each

...No. 2. How to Make a Two-Stage Amplifier:
...No. 4. How to Make a Reinartz Receiver.
...No. 5. How to Make a Reflex Receiver.
...No. 6. How to Make a Cockaday Receiver.
..No. 7. How to Make a Neutrodyne Receiver.
....No. 8. How to Make the Autoplex Receiver.
..No. 9. How to Make the S. T. 100 Receiver.
..No. 10. How to Make the Ultradyne Receiver.
..No. 11. How to Make a Five Tube Cockaday Re-

ceiver.
...No. 12. How to Make a Portable Receiver.
...No. 13. How to Make a Harkness Receiver.
..No. 14. How to Make the Original Genuine Super-
Heterodyne. List $1.00.
...No. 15. How to Make a Low Loss Receiver.
..No. 16. How to Make a Tropadyne Superadio.
A. Radio Map of the U. S. on Cloth.
...B. 20 Radio Diagrams and Hook-ups. New Edition.
..C. All About Aerials and Their Construction.
D. Radio Amateurs Practical Design Data.

Radio Books—25c¢ each

..No. 1. Tips for the Radio Constructor.

..No. 2. How to Make Practical Radio Recetvers.
..No. 3. Radio Questions Answered.

..No. 4. Radio Frequency Amplification.

..No. 5. Loud Talkers and How to Build Them.
..No. 6. How to Tune Your Radio Set.

..No. 7. One Hundred Radio Hook-ups. New Edition,
.No. 8. All About Radio Parts.

...No. 9. History and Operations of Vacuum Tubes.

...No. 10, The Neutrodyne and All About It

...No. 11. How Radio is Received.

...No. 12. How to Locate Troubles in Your Radio Set.

...No. 13. Reflex Radio Receivers.

..No. 14. The Super-Heterodyne Theory and Construc-
tion.

Special Books

...Radio News Amateurs’ Handibook............ $1.00
ie ra A0 Log Bookisus amaisio:=a e cob Dok s aeis o .50
...Wireless Course in 20 Lessons—Leather Binding 2.00
... The Radio Instructor ........................ 1.00

..The Radio Listeners’ Guide & Call Book....... .35

..The Radio Review, 35c the copy..... $2.50 the year

e S S D D S S D S D S D S G B G D G S e o o S S S S D S S e e G N D D N B O S U0 G B N A N D NS R WD BN 0 N BN G e D BN BN BN Em

Address .....00000n... 0000000800 0000606006060000000Q000<"
[
i |
.
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Here’s the finest, most
complete book of data
and information ever
compiled on the Standard
Super-Heterodyne.

This is the big book of instruction and information on the
various standard “supers” in common use today; a com-
plete, up-to-the-minute} impartial 64-page hook covering all
the builder or user of this type of set might want to know.
The Super-Heterodyne is written by a radio authority who
not only has years of trade and practical experience but is
constantly designing modern radio apparatus. It is a handy
useful size, 515 x 714 inches, printed clearly, profusely illus-
trated, easy to read and bound with a handsome two color
cover.

This is the very latest of the complete library of Experimenters
Handbooks on radio, a list of which is printed on this page.
These books are complete practical guides to almost every
important phase of radio transmission and reception.

The famous Consrad patterns are also listed on this
coupon for your convenience. They are radio’s finest pat-
terns for the building of the most successful standard
receivers.

You can get any of these hooks or patterns at your radio
or news dealer or direct from us by using the coupon
attached to this page.

The CONSRAD COMPANY

Sole distributors to the E. 1. COMPANY
233 Fulton St. New York, N. Y.

= www.americanradiohistorv com
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11—1 Filament Lock Switch, 1 Univernier Dial, 1
Safety Rim Socket; 1 Panelite. Courtesy Wal-
bert Mfg. Co.

12—Head-set and. Plug. Courtesy Wm. J. Mur- L4
dock Co.

13—Resistance Coupled Amplifier Kit. Courtesy
Electrad, Tmc. Ekko Stamp Album. Courtesy
the Ekko Co.

14—13 Consrad Patterns. Courtesy Consrad Co.

15—Super Booster Wave Trap. Courtesy Super
Booster Dist. Co. Ekko Stamp Album. Cour-
tesy The Ekko Co.

[ ]
16—1 Aulio Trapsformer.  Couriesy Acme Appy Explains what vou want to know

and Tilson, lnc. About new revolutionary way of assembling your radio set frem one ol

17—:esye%li1-: lsz"l ipgftl;rt?‘ﬁwé(; pheme,  Coutd our kits— no solder, no bus bar, no poor connections, no waste of time,
iForbent WEREMEE. ) Courtesy Ferbend Elec- no skill required, no dissatisfaction, no tocls needed except common
tric Co. screwdriver and pliers. Even a boy can quickly assemble a complicated kit.

19—((%01151';1(1 Library, 14 Books. Courtesy Consrad

“ 9
o. : : 5
20—Lamp Socket Antenna. Courtesy Electrad Co. S E N D (@%‘M-w‘a‘)

g:slnon V. T. Socket. Courtesy Illinois Radio TOday | MAKES SET-BUILDING EASY
21—1 Year's Subscription to SCIENCE AND INVEXN ¢ (Trade Mark Reg. U. 8. Pat. Off.)
TioN, MoTor Camrer & Tourist. Courtesy } % All connections are made by the use of our ﬂe,_v-
Experimenter Pub. Co. \ ible, insulated eyeletted connecting wire in
22—Ekko Stamp Album. Courtesy The Ekkq Co. place of bus bar or wire, and solder. And in

3 A-1 Wonder Crystals. 1 Glass-enclosed Crys- b a a fraction of the time usually required when
tal Detector, ‘1 Package Catwhiskers. Cour- i . using the old fashioned way. And \vhen‘the
tesy California Radio Minerals. } oy w2 \ Jjob is done it is neat and your connections

23—1 Audio Transformer. Courtesy Acme Appa- . ) v\ are tight. Makes set-building a pleasure.
ratus Co. 1 Ekke Stamp Album. Courtesy - o~y .

24—’1)ka\9ur(i:g:Densers Model G Courtesy ‘X-I g BoTe . 0 ¥ f \ Thls Free BOOK Tel(s
Radio Laboratories. 1 Aerial Lead-in Con- 0 & ) —c‘l"l‘g“' 'Tlol}HiEMIBuI;EI “\r(i?:l{ s(q);l‘(‘l(:\x
ector, 1 packa Name-Plates. " Court 0 C, A SET withou yus-bar- -
]I){adioo Speciz{lty Cgc?. “ ou)lesy i - - ) e nuisance. —HOW TO GET YOUR

25—No-Dust Blower.. Courtesy Peiffér and Co. Y ) 1 el ¢ \ 0’\‘\_]\1’[ and Accessurle‘sowlt(}t’}‘lg
Ekko Stamp Album. Courtesy The Ekko Co.| i . " % h Charge. —IIQ\V TO G lI‘\.l 2
1 Rheostat. Courtesy Klosner Radio_Corp. 4 ; . sa ALY ? BUSINESS fm_Yom;self ufm Make
V. G. Connectors. Courtesy Illinois Radic Co. : i \ l\l(‘n}ey Building ¢ eltS or your

26—1 Year’s Subscription to Rablo NeEws. Cous- \ ‘ S, \ Friends and Neighbors.
tesy Experimenter Pub. Co. ] i

27—Keystone Lightning Arrester. Courtesy Elec- 7 4 " \ Book contains 36 pages
tric Service Supplies Co. 1 Vernier Rheostat. Rt E 7x10 inches
Courtesy Klosner Radio Corp. Ekko Stamp f T gV - '

Album. Courtesy The Ekko Co.

packed {ull of the most
27A—1 Audio Transformer. Courtesy of the Hall-

useful and interesting

dorson Co. 4 i
28-—Vernier Crystal Detector. Courtesy Roland i » - ot g mat_ter ever put intoa
Brownlee and Co. 2 Crystals. Courtesy New- [ . radio catalog.
man Stern and Co. “How and Why of Radio : y
Apparatus.” Courtesy Consrad Co. 4 Tells about the Marvels of Radio — How it
29—1 Year's Subscription to SciENcE AND INVEN- S OF Helps All and Brightens Every Home—Gives List
rioN.  Courtesy kxperimenter Pub. Co. Ekko of _Broadeasting Stations—Specimen ’:;?:Pr?lﬂ:s_tiﬁ:s‘
Stamp Album. Courtesy Ekko Co. How Program‘s Bﬂ"e ..M:,?: ':JO&—M:?;:&:;: Pay—Describes
30—Kant Bl% Sviritch. Courtesy Cla(l:'k and Tilson, o "s“')’:“"g_..se\},f?,?élsysteﬁ'_sxpmins How to Get Your Own Ra-
Inc. Jiffy Ribbon Antenna, ourtesy ~ Apex . Ne-Sod Money—How to Save $65.00 in Five Hours—How to
Stamping Co. Two Bakelite Sockets. Couir- Mak;""M‘o’,‘,'e'f'b‘;“é'L"i'ﬂ.E In:'oyBusinesszor xlo.urselfngnaosuv!’dl:ncqafe%‘s‘arf‘gr
o1 . aiti —Where a -
tegy Bell Rt Co. Bikd SThap ety Dthere=Tell AWhere prde{)s :‘r'eleﬁwa:atslc"r‘?ptigﬁs and Finest lilustration of Large
31 %m(llnes-‘(d Ekkof Clo. United S Court act Your ?'{f’2?3215&2?&'"r'frace§-a—lists Full Line of Radio Parts and Accessories—
—DRadio Map oif the nitel tates. ourtesy Number of Best ICits in Existence and Qu 4 : " You Need It.
Consrad Co. Ekko Stamp Album. Courtesy E:D“l‘air‘;s Dur Fair, Easy, Liberal, Golden-Rule Plan of Boing B;S::;j THIS COUPON NOW --
<k - o
O Ay Courtesy the American Hard (',001’“3?‘?‘IK";,,*},K’;‘@%Z““‘ :--R-G):(‘; -SIIECIALTY COMPANY,
Rubben o, Tty clilam Morel anfl Kb o (\1912“1(() STIPMENT— 1 . 679M, 245A Greenwich St, New York
gc‘,‘.‘:;{ugC°‘E;?1f¥e$1‘ep£§1§tt Stamping Co. 41 WE PAY TRANSPORTATION— I "you jmay send me your Kit Catalog No. 1t
lyt 3 urte Mig. .o N i arg r obligation.
tsse-mnl»tOneC Radio Tool. Courtesy Radio Satisfaction or Money Back g if without charge o
pecialty Co. § > ol 1
33—1C Year’s Subscription to Tar EXPERIMENTER. SEE BIG ADVT., PAGE 138 5
ourtesy The Experimenter Pub. Co. 1 Ekko - . 1
Stamp Album. Courtesy The Ekko Co. Rad‘o SpeCIa“y coo [
34—2 Vario-Densers, Model N. Courtesy X-L Radio k 245A Greenwich St.. N. Y. Gity ]
Laboratories. Ekko Stamp Album. Courtesy Div. 679M, ) :
the Exko Co

35—S8et of Model C-10 Blue Prints for making re-
ceivers. Courtesy the Experimenters’ Informa-
tion Service, Inc. Ekko Stamp Album. Cour-
tesy the Ekko Co.

36—2 Vernier attachments for dials. Courtesy the

LS & =M & M INSULATORS
Polymet Mfg. Co.

37—1 Year's Subscription to MoTor CAMPER AND
Tourist. Courtesy the Experimenter Pub. Co.
Ekko Stamp Album. Courtesy Ekko Co.

38—1 Plain Rheostat. Courtesy Klosner Radio Corp.
Keystone Lightning Arrestor. Courtesy the |
FElectric Service Supplies Co. Ekko Stamp Al- |

| Made of hard rubber with brass center. 4" Lead in Insulator 50c; 10” Jobhers and Deale
19 b‘-lfn- SCourtesy the El\kQ Co. Lead in Insulator, 80c; 20” Lead in Insulator for thick swalls, $1.50. Write for our easnrescia]
—%al-gmk Ockctf"\}ytetnnas 1(d°urtcar F«Iectmcf}.,lnc. Send for our big cntxléw, ofda;xw shugmlies und radio parts. E{""t‘;smf{}' ]lnelud[ntz ate
ackages o ester Solder. urtesy Chicago sets an upplies. active display boeard.
Solder Ca. Jiffy Blow Torch and Solderin Wall :
Ouatfit. Courtesy Apex Stamping. Co. & 'ﬁ'(']i“'zt‘“;s THEM & M CO., 500 PrOSpect Avenue, Cleveland, Ohlo
40—20 Radio Diagrams and Hook-ups. Courtesy a L

the Consrad Co. 1 Ekko Stamp Album. Cour-
tesy the Ekko Co.

41—1 Glass Enclosed Crystal Detector. 3 Wonder
Crystals. 1 Package Catwhiskers. Courtesy
California Radie Minerals.  Aerial ILead-in
Connector. Courtesy Radio Specialty Co.

42—1 Ekko Stamp Album. Courtesy the Ekko Co.
2 Four-inch Bakelite Dials. Courtesy Bell Mfg.
Co. De-Tec-Tone Crystal Detector. Courtesy

CECO
Tipless Radio Tubes

Excellent Detectors
and Amplifiers.

A Quality Product.

Approved by Leading

| PLIODYNE-6

One of the maost selective receivers on the market
—Consistent range of 1500-3000 miles. Two
stages radio frequency detector, and three stages
ﬁf l-éalanced dau(c:iit;J amplification. Beautiful Fabri.
oid-covere abinet. $60 00

< < 1 G Authorities Price Without Accessories. .........c..cccee .
yramid Products Co. 2 Crystals. Courtesy N ’ 8 S. AUSTIN D..
Newman Stern Co, C. E. MFG. CO., Providence, R.I. Spo RADIO PARTS CO., labs., 32 Siek® i
43—1 Year's Subscription to Rabio News. Cour- — = - A e e —

tesy the Experimenter Publishing Co.

44—1 Cushion V. T. Socket. Courtesy the Illinois
Radio Co. 1 Ekke Stamn Album. Courtesy
the Ekko Co. 1 Jiffy Ribbon Antenna. Cour-
tesy the Apex Stamping Co. 4 V. G. Connec-
tors. Courtesy the Illinois Radio Co.

45—S8et of Model C-10 Blue Prints for making re-
ceivers. Courtesy the Experimenters’ Informa-
tion Service, Inc. Ekko Stamp Album. Cour-
tesy the Ekko Co.

46—Vernier Crystal Detector. Courtesy Roland

E 5\“’“%

PERFECT REPRODUCER

Tone loud and pleasing. Hand-
some material and design.
Black—$22.50 Sheil—$25.00

AMERICAN ELECTRIC CO.
State and 64th Sts. Chicago

is easy to get with the right kind of
set. Profits are easy toget with the right
kind of goods. Dealers write for facts.
HUDSON-ROSS—116 S. Wells St.

hicago

N
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MURDOCK
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MALONE LEMON
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/ appoovn
RADIO |
| NEWS

d
WA
Paths
HARTMAN
AUDIOLA

EAGLE
GLOBE AND

svouatone
922

er :
AMPLIFYING TRANSFORMERS
Standard on the majority of quality sets

Follow the lead of the leaders. Build or
replace with Thordarsons.

TYPES AND PRICES

Thordarson *‘Super’’ Audio

Frequency Transformers
(sub-panel or standard type)

are to be had in three
ratios: 2-1, $5; 314-1, %43
6-1,  §4.50. Thordarsons

Amplifying Trans-
formers are $13 the pair.
Thordarson Interstage Power
Amplifying Transformer, $8.
All Thordarsons are uncon-
ditionally guaranteed. Deal-
ers everywhere. Write for
galest heok-up bulletins-
ree.

THORDARSON ELECTRIC MAN UFACTURING CO

rmer speciulists Since 1895
‘WORLDS OLOEST AND LARGEST EXCLUSIVE TRANSFORMER MAKERS

Chicago. US.A

Brings you a Genuine

UNDERWOOD

TYPEWRITER
10 DAYS FREE TRIAL ead orab

days you are not satisfied with this late 1
typewriter rebuilt by the famous éiiﬁmﬁwzdufx?cﬁﬁwoon

GREAT PRICE SAV]ING Direct to you from tie
tory in the world by our money saving ml:;r}f:ds:. SEe NIl focy

EASY MONTHLY PAYMENTS Sosmait that

i ’ 5 will not
notice it while you enjoy the use of this wonderful machine,

FREE BOOK OF FACTS Erlsicing Shiomn

- h wonderful
system of rebuilding typewriters and also valuable information
out the typewriter industry both instructive and entertaining,

Your $3.00 unconditionall
returned if at’, ldmm 3

Act Today!
Mail

Coupon Guarantee

Pleaso send me

a copy of your

free book of facta,
explaining bargain offer.

Shipman W

Mfig. Company

C195 Shipman Building
wontrose & Ravenswood
Aves., Chicago

St. and No..
City......

64—1 Radio Log Book.

Brownlee and Co. 1 Ekko Stamp Album.
Courtesy the Ekko Co. 1 Package of Catwhisk-
ers. 1 Wonder Crystal. Courtesy California
Radio Minerals.

47—Wireless Course in Twenty Lessons.
the Consrad Co.

48—1 Year’s Subscription to SCIENCE aNp INVEN-
TION. Courtesy the Experimenter Pub. Co.
49—1 Rasco Crystal Detector. Courtesy the Radio

Specialty Co. 1 Ekko Stamp Album. Courtesy
the Ekko Co.  Jiffy Ribbon Antenna. Courtesy
the Apex Stamping Co. 1 Package of Cat-
whiskers. Courtesy California Radic Minerals.
50—2 Vario-Densers, Model N. Courtesy X-L
Radio Laboratories.  De-Tec-Tone Crystal
Detector. Courtesy Pyramid Products Co.
%Tested Crystals. Courtesy Newman Stern

0.

51—Radio_Listeners’ Guide and Call Book. Cour-
tesy Consrad Co. Ekko Stamp Albim. Cour-
tesy Ekko Co.

52—]Jiffy Ribbon Antenna. Courtesy Apex Stamping

. Co. Glass-enclosed Crystal Detector. 1 Won-
der Crystal, 1 Package Catwhiskers. Courtesy
California Radio Minerals.

52A-Genwin Three Circuit Tuner.
eral Radio Winding Co.

53—Storm King Arrester.
Brach Mfg. Co.

54—1 Imp Jack and Plug.
Radio Co.

55—Mahoganite Panel 7x24.
ican Hard Rubber Co.
Courtesy the Ekko Co.

55—1 Year’s Subscription to THE EXPERIMENTER:
Courtesy the Experimenter Pub. Co.

57—S8.P.D.T. Jack Switch, 1 Portable Jack. Cours
tesy the Carter Radio Co. 1 Ekko Stamp
Album. Courtesy the Ekko Co. ]

58—Horn with No. 1 Cap. Courtesy the Af
can Hard Rubber Co. .

59—1 20-Ohm Rheostat. Courtesy the Carter R
Co. One Ekko Stamp Album. Courtesy
Ekko Co.

60—Glass-enclosed Crystal Detector, 1 package Cat-
whiskers, Courtesy California Radio Minerals.
2 Crystals. Courtesy the Newman Stern Co.

61—FEkko Stamp Alum. Courtesy the Ekko Co.
1 Imp Lock Switch. Courtesv the Carter
Radio Co.

Year’s Subscription to MoTtor CampEr &
TourisT. Courtesy the Experimenter Pub. Co.

63—Oneway Plug. Courtesy the Carter Radio Co.
2 packages Kester Solder. Courtesy the Chi-
cago Solder Co.

Courtesy

Courtesy Gen-

Courtesy the L. S.

Courtesy the Carter

Courtesy the Amer-
1 Ekko Stamp Album.

Courtesy the Consrad Co.
65—Ekko Stamp Album. Courtesy the Ekko Co.
66—Packet C. Courtesy the Consrad Co.
67—Packet D. Courtesy the Consrad Lo.

Zohe 8

Washington, Oregon, Idaho, California, Utah and
Arizona

1—Zenith Radio Recciver. Courtesy Zenith Radio

orp.

2—Multi-Duty Super Charger. Courtesy France
Mfg. Co.

3—Grand Opera Loud Speaker.
Industries Corp.

4—Super Booster Wave Trap. Courtesy Super
Booster Distributing Co. 1 23-Plate Variable

Courtesy Radio

Condenser.. Courtesy General Radio Co.
5—23-Plate Vernier Variable Condenser. Cour-
tesy Hammarlund Mfg. Co. Ekko Stamp
Album. Courtesy Ekko Co.
6—Melotone. Horn Type Loud Speaker. Cour-

tesy Radio Industries Corp.

7—Wave Trap. Courtesy Ferbend Electric Co.
Ekko Stamp Album. Courtesy Ekko Co.

§—-2 Audio Transformers. Courtesy Halldorson
Co. Ekko Stamp Album. Courtesy Ekko Co.

9—1 Year’s Subscription to Rapio NEWS. SCIENCE
AND INVEXTION, THE EXPERIMENTER. MOTOR
Cavrer & Tourist. Courtesy Experimenter
Pub. Co.

10—2 45-Volt Batteries.
tric Specialties.
11—1 Filament Lock Switch, 1 Univernier Dial,

1 Safety Rim Socket, 1 Panelite. Courtesy
Walbert Mfg. Co.
12—Headset and Plug. Courtesy Wm. J. Murdock

Courtesy Diamond Elec-

0.

13—Resistance  Coupled Amplifier Kit. Courtesy
Electrad, Inc.

14—13 Consrad Patterns. Courtesy Consrad Co.

15—Super Booster \Wave Trap. Courtesy Super
Booster Distributing Co. Ekko Stamp Album.
Courtesy Ekko Co.

16—Audio Transformer.
ratus Co. 1 Kant
Clark & Tilson, Inc.

17—1 Year’s Subscription to Rapio News and TuEe
ExPERIMENTER. Courtesy Experimenter Pub.

0.
18—Wave Trap. Courtesy Ferbend Electric Co.

Courtesy Acme Appa-
Blo Switch. Courtesy

19—Consrad Library, 14 Books. Courtesy Cons-
rad Co.

20—Lamp Socket Antenna. Courtesy Electrad, Inc.
Cushion VT Socket. Courtesy Illinois Radio

Co. 1 Polyplug. Courtesy Polymet Mfg. Co.

21—1 Year’s Subscription 1o SCIENCE AND INVEN
TION and Motor CampeEr & Tourist. Cour-
tesy Experimenter Pub. Co.

22—Ekko Stamp Album. Courtesy Ekko Co. 3
Wonder Crystals, 1 Glass Crystal Detector,
1 package Catwhiskers, Courtesy California
Radio Minerals.

23—Audio Transformer. Courtesy Acme Appa.

Co. Ekke Stamp Album. Courtesy

0.
24—2 Vario-Densers. Model G. X-L Radio Lab-

www americanradiohistorv com
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ANTENELLA

No Aerial or Antenna Needed

“The Complete | .
Efficient and
Economical |
__Aerial

Why pay $10 y $1.25
or moreto have an aerial spoil the
appearance of your home? Ante-
nella eliminates all unsightly wir-
ing, lightning arresters, etc., and
precludes the possibility of dan-
gerous grounding on a power
line. It also stops ‘“‘canary bird”
\te-radiation from nearby oscillate
sets interfering,

TENELLA

3t only a real distance getter, but
overcomes troublesome static.

Sold by Authorized
Freshman Dealers Only

Chas.Freshman C°-"“-"
"Radiol Receivers and\. Larts

i FRESHMAN BUILDING
240-248 WEST 40TH ST~NEW YORK.NY

\‘I"lll.\\\\'l”;\\\\'&lA‘\\\M\\““""A‘“"”‘I'

$ LOW WAVE
LOW LOSS

. UNCLE SAM

O

2%x2% in.

Tunes from 35
to 150 meters
with a .0005
mfd. conden.
ser.

Ask your dealer or send us
fo}nj conts in stamps for
wiring diagrams in which

FREE this unit can be used,

UNCLE SAM ELEC. Co.

211 E. Sixth St. Plainfield, N. J.
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 Get this great_new

MAP of THE AIR

A MARVELQUS new way to chart your radio
exploits—a beautiful Air Map, printed in three
colors, with every station clearly marked and Time
zones outlined! Size 28 x 34 inches.

There’s no limit to the useful and amusing ways
you can use Collier’s new Radio Map of the U. S.
and Canada. With its help—

You can find out INSTANTLY

how far away any station is
If you use a directional aerial, you can point the
loop exactly toward the station you want to get.
The map also outlines the radio districts, and gives
an alphabetical list of all stations and their oper-
ators.

Thousands have already been sold. Get yours
today! At your news-stand or radio dealer’s, only
twenty-five cents—or just mail a quarter to us.

P. F. COLLIER & SON COMPANY'
264 Park Avenus : 3 5 3 New York City

RADIO FANS
For positive results use

“PERFECTOQO”

SOLDERING FLUID
Your Dcaler or Send Us 25¢ for a Bottie

FIRTH RADIO CORP.
25 Beaver St., New York City



www.americanradiohistory.com

Radio News for August, 1925 243

age Name Plates. Courtesy Radio Specialty

25—1(21%.Dust Blowers. Courtesy Peiffer & Co. i “ ! GWD CENTRAL PM@E
\“ Mm)l \Jl\l[hvh[h\-

oratories. 1 Aerial Lead-in Connector, 1 pack- l-rﬂ Ll Y

& }

Ekko Stamp Album. Courtesy Ekko Co. 1 4 1y m\
Y

Rheostat. Courtesy Klosner Radio Corp. 4 Jﬂ

VG Connectors. Illinois Radio Co. e eI —————— —
26—1 Year’s Subscription to Rapto NEws. Cour- "&ﬁ'@fj"(ﬁl'/ = o __\Wm'
tesy Experimenter Pub. Co. Ekko Stamyp oS oSSl BT L A

D T

gy

o VR
"Q:;v il

Album. Courtesy Ekko Co. ‘IU.
27—Keystone Lightning Arrester, Courtesy Elec- I !

tric Service Supplies Co. Vernier Rheostat. | |l
Courtesy Klosner Radio Corp. l' I i
28— Verniet, rystal Detector. Courtesy Roland i I | HI

2 Crystals. Courtesy New-

: i
1 “I_I(t:)w san(: \(:\'hy of Radio il 4«]!’1 dlnnual H ) | m i I!
o S Wl NATIONAL RADIO EXPOSITION | | |\ n

r[l' |
n to SCIENCE AND INVEN- |
N. o erimenier I’Cub. Co. Ekko } [y |
Stam b tesy Lkko Co. i i
30—Kant Tlo Sw: ourtesy Clark and Tilson, " {) | Grand Central Palace, New York ] | |
c. Y Antenna. Sle:,-tesy é\pex o It | ‘HI
tamping Co. wo Bakelite Sockets. our- it 4l | - 0 ) it
tesy Bell Mifg. Co. Ekko Stamp Album. I Septembe'r 12th - Igth lnCl. l l‘ I
Courtesy Ekko Co. i l“
31—Radio Map of the United States. Courtesy lif | ‘ IE
Consrad Co. Ekko Stamp Album. Courtesy ey b ) i i i
Ekko Co il | the fourth successive national exposition re- I

32— Bakelite Dial. Courtesy the American Hard
Rubber Co. Jiffy Blow Torch and Soldering
Outfit. Courtesy The Apex Stamping Coepol
Polyplug. Courtesy Polymet Mfg. Co. i
teen-in-One Radio Tool. Courtesy Radig S
cialty Co. L

33—1 Year’s Subscription to THE ExrErl
Courtesy The Experimenter Pub. Co
Stamp Album. Courtesy The Ekka

presenting all the leading manufacturers
of the radio industry; Il!\

~—the only great radio exposition of 1925 to
.l be held in the metropolitan center of New
‘ York,

| .
34—2 Vario-Densers, Model N. Courtesy M —-th_e greatest specFacle of thf_’ year in the |
Laboratories. Ekko Stamp Album. scientific, industrial and business progress | |
the Ekko Co. \ of radio! | I
35—Set of Model C-10 Biue Prints for l.v |
ceivers. Courtesy thc Experimenters™ ‘
tion Service, Inc. Ekko Stamp Album. I
tesy the Ekko Co. \ }l ) j
36—2 Vernier attachments for dials, Courtesy the i Business Office l' l
Radio Specialty Co. Polyplug. Courtesy the 4| Anerican Rapio Exrosimion Co. HAROLD BOLSTER, Dircctor bl
Polymet Mfg. Co. | 522 Fifth Avenue, New York } C JOHNSON. General Manager il
37—1 Year’s Subscription to Moror CamPER AND 'l;
Tourist. Courtesy the Experimenter Pub. Co. |

Fkko Stamp Album. Courtesy Ekko Co.

38—1 Plain Rheostat. Courtesy Klosner Radio Corp.
Keystone Lighining Arrestor. Courtesy the
Electric Service Supplies Co. Ekko Stamp Al-
bum. Courtesy the Ekko Co.

39—Lamp Socket Antenna. Courtesy Electrad, Inc.
2 Packages of Kester Solder. Courtesy Chicago
Solder Co. Jitiy Blow Torch and Soldering
Outfit. Courtesy Apex Stamping . Co.

40—20 Radio Diagrams and Ilook-ups. Courtesy
the Consrad Co. 1 Ekko Stamp Album. Cour-
tesy the Ekko Co.

41—1 Glass Enclosed Crystal Detector. 3 Wonde