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CUNNINGHAM :
TYPEC 300
PATENTED

The trade mark GE
is the guarantee of
these quality tubes.
Each tube is built to
most rigid specifica-
tions.

Assure Clearest
roadcast Reception

Nationally known for Super-sensitive Detector Action
and Distortionless Amplification, Cunningham tubes
are ideal for use in your home receiving set.

The results obtained from the best radio sets depend
largely upon the vacuum tubes used. Cunningham
Detector Tubes insure clear reception—maximum sig-
nal strength and an absolutely quiet receiver in ‘the
absence of incoming signals.

Cunningham Distortionless Amplifier Tubes perform
a great service. In making possible the reception of
distant stations and the use of loud speaking tele-
phones, these tubes bring into your home the music
of great concerts and the singing of famous artists,
aiding in the cultivation of the musical side of home
life.

TYPE C-300 | | TYPE cC-30
Super-Sensitive l Ampl]ﬁes i Distortionless \

DETECTOR . AMPLIFIER |
as it ’

$500 l Detects $650_i

N : Cunningham tubes are covered by pat-
Patent Notice {niihsted 11-7-05, 1-15-07, 2-18-08 and
others issued and pending. Licensed only for amateur or experi-
mental uses in radio communication. Any other use will be an
infringement.

Home Office: Eastern Representative:
248 First Street 154 WestLake St.
San Francisco, Calif. Chicago, Illinois
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N OMEWHERE handy to you there is %\; I
b now, or soon will be, a radio dealer 5
who can show you radio sets so Wﬂ%m/
supremely simple anyone can operate W
them, so compact they are adapted for
use 1 any location from the tiniest cottage ///
to the tallest skvscraper, so efficient that
broadcasted programs may be received
from stations both far and near with per- ,!WL
fect ease and clearness. He is the 4-P _ T Al
dealer, handling the 4-P quality line. Two “ ”/lnm{
remarkable sets from the A-P line are [z -
shown below— 2 5
The QOard Phantom Receptor W a
o \ ]
E
7
Y
[
An A-P set so simple, compact, and complete within P
itself it can be used successfully in any location by =
any persor who desires to receive radio programs or ; ! T |
commuuications. [/t requires neither aerial nor ground ) i ' \‘ ’
conmection.  Efficient over both short and long dis- JZ]]
tances. Highly selective. ] ‘”M
Type AR-2 Receiver Detector , '[f |
and two-stage Amplifier wl H
i
{W.Iu
;"‘I\‘ i

regencrative  set

55. A beautiiul complete in a single
: cabinet.  Combines ease of operation with marked
sensitiveness and selectivity in action. Wave length
175 to 2,000 meters.

Licensed under Armstrong U. 8, Patent No. 1,113,140,
Amateur and Experimental Use Only.

Ask any A-P Dealer to demoin-
strate to wvou the wvemarkuble
features of these sets.

Oct. 6, 1914, for

It there is no A-P Dealer near
vou, write for a copy of Bulle-
tin N-4, and with your own
name aml address sead us also
the name and address of the
radio dealer you favor,

.

w(/g, k\\.\\\w
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reaches up—

The Oara PIANTOM
Recepior malkes radio
Dracticable for tenants
n large hotels, apart-
atent houses, office bujld-
ings, ete., hecause it
requires neither aerial
nor - ground connection,
Other sets are imprae-
ticable for use in such
\tluctules bmduse they

mnh ar conmllclted
loop systems,

A

i \T\\ A\
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e s 'I?EM, shﬁnﬁl | fucmj : Q
’Wl]n knows when he has enaudh!
e R nuld yi the richest mon?}
E AR/ Kot ‘H‘lE t:iwner nTa

Tt

The whole world is at your fireside when you own
a Grebe Receiver.

Ten years of radio manufacturing experience has
taught us the importance of simplicity. Recom.
mended by most good dealers ‘because they know
the shortcomings of ordinary apparatus.

Ask your dealer for a demonstration. Get your copy of
“Musings of Dr. Mu”’ —the story of the development of
. the Perfect Receiver.

A. H. GREBE & CO., Inc.
Richmond Hill, N.Y. i '. i

Licensed under Armstrong
U.S.Pat. No. 1113149 £ &

Iiea—
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your hands can make a

'RADIO PHONE CRYSTAL SET

—at a fraction of what one would cost
made up!

m

|
Il

!

i

Pattern No. 3

of “The Radio Con-
structor” Series—
Making Your Own

PATTERN NO. 3: HOW TO MAKE A RADIO PHONE CRYSTAL SET

Our Complete Instructions and Blue Prints
Are Designed For Those Without Technical Knowledge

No Machine Shop or
Heavy Tools

You can build this splendid, reliable radio
phone crystal set quite easily without a
machine shop, or the use of any heavy
tools. These patterns will make a hand-
some looking instrument with all the im-
provements to be found in the expensive,
ready-made apparatus.

Only Standard Parts
Used

One of the foremost radio engineers has
constructed this set for us, especially for
the amateur, and he has used only stand-
ard parts that may be procured from any
supply house, and that are lowest in price.

Pattern No. 3

Complete radio phone crystal set,
which, when completed and hooked
to aerial, phone and ground, is
ready for action! You receive a
Four-Page illustrated Direction-
Pamphlet Size 8%x11% inches.
One Blue-Print Pattern, Size 16x22
inches. All Contained in a Heavy

Two-Color Printed Envelope, 9x12
inches.

50

.

Every Pattern is Full

.
Size

Take for instance the DPattern for the panel.
It is printed on heavy blue-print paper exactly
the size of the panel to be used. The position
of the holes and other markations are exact, so
that all you have to do is to paste the pattern on
top of your panel by means of ordinary library
paste. and when dry drill right through the: pat-
tern wherever the marks are located.

As Simple to Make as to
Read

All the fun of building your own without any
of the hardship. In this set of patterns w= do
not merely give you pictures of how the appara-
tus looks, and mere diagrams, but each "and
every Dattern supplied is full size.

This does away with all fussing and calculat-
ing, as we have done all the laying out in our
own shop. and you need not worry that the final
instrument does not come out right.

ORDER FROM YOUR DEALER—or direct from us

CONSOLIDATED RADIO CALL BOOK CO., Inc.

98 Park Place

PUBLISHERS

www americanradiohistorv com
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Remler Type 509 Panel Mountea ) - Remler Type 502 Pang) Mountect " Remter Type 330 Datector
Vario-Coupler Price$1200 - Variometer Price’l0.50 % Panel "Price $8.50

mler Panels Make An Ideal,
Economical Receiving Set

Tn placing these panels on the market Remler has put a high quality receiving

set within the financial reach of everyone.
When designing these Remler panel-units, Remler engineers combined every
: point necessary for efficiency in receiving, together with special eatures of con-
o) 5 T@ TR : ; struction for the convenience of the user. No process of manufacturing that
e e A would make these panels efficient in operation, beautiful and uniform n appear-
Remler Type 333 Amplifier Panel o ance has been neglected. Each panel is a complete unit mounted on a hardwood
less transformer Price $900 base for table use but so designed that any number of panels may be easily

) mounted in a single cabinet.

Remler standard parts are used exclusively in their assembly—hence it 1s
possible, by using combinations of Remler panel units, to obtain a complete
receiving set, using the same circuit employed in the most expensive receiving
set on the market, at only a fraction of the cost.

You can Start with only three panels:

A complete and efficient receiving set for local work is obtained by connecting
together Remler panels types 505-502 and 330. For long distance receptions
other panels may be added one at a time to suit the convenience of the owner
until thle most complete and efficient circuit possible is obtained. The cost is
nominal, .

. _The diagram below shows five Remler panels connected to form a complete
; inductively coupled receiving set and two-stage?Amplifier.
T e — Send 10c for new Remler 40-page catalog giving prices and complete descrip-

Remler Type 331 Amplifier 1 i i
bl {EB& » tions of every Remler article.

* flex iblo Pdeait Lead
from Patentiomater o
. from Potentiometer " Binding P
- N
= ; § To Recivers_
2 ) £ B
¢ IR # , i oy ¥ I
1
v

ot

-
B {4 Loud Sprexer
JOELO)
Z(o) = ¥
] \; ©
P @)

Wl

flnsple Pgtad Land

§ TR staage Satay
The Remler Technical Bureau s at your Service. Address your problems to Dept. N

FACTORY AND HOME OFFICE EASTERN SALES DFFICE

248 FIRST STREET 154 W. LAKE STREET

SAN FRANCISCO, CALIF. CHICAGO, {LLINO1S

www americanradiohistorv com
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. ) A Thousand and One Formulas

R R

LAY
AR
b o -
\"(\“&‘l"\‘:‘\‘x“\‘\‘i\\"\ﬂ“(&‘\‘}\\ By S. Gernsback
ARAL ARG
1 -~ \1\'\\‘\\\‘\“‘2‘"\\“3\\*} vy A Laboratory Hand Book for the Experimenter and for Everyone who wishes
&y B\ \‘.‘:\‘1 BAVS A \ to ‘‘do things.”
& R MAE A Book brimful with very important and priceless information.
N The recipes and formulas are classified in such a manner as to be available
) N quickly, without long research.
Invaluable for Students, Engineers, Physicians, Experimenters, etc.
Here are some of the chapter headings:
N SRR Cements and Glues; Composition of All Kinds; Glass and Glasswoiking;
N Inks; Leather Polishes; Metal-craft; Perfumery, Soaps and Extracts; Pho-
3 tography; Blue Print and other Paper; -Plating; Pyrotechny; Polishes and
N H Stains; Varnishes and Paints; Various Cleaning ~Formulas; Wood-craft;
N il -Chemical Lahoratory Hints and Experiments; -Mechanical Laboratory ‘Hints
R I«;,;Z and Experiments; Electrical Laboratory Hints and Experiments.
R DRI There are a score of tables and hundreds of illustrations and Diagrams.
.5';'-1[ Ithcluntﬂlilns IGOITgeS{ i'I‘he paper has been especially selected to stand
i rough handling in Iaboratories,
Do Fewius & fif, Size, 6 x 9 inches.
S . f Cloth bound in Vellum de Luxe, stiff covers, hand.sewed, gold $1 75
o ®

= stamped, each

This Wonderfut Volume of Formulas— Y ou Sould Have It In Your Home

Every Radio Enthusiast Should Have These

Books:

Wireless Course in 20

Experimental Electricity
Lessons

Course in 20 Lessons

The How and Why of
Radio Apparatus

By S. Gernsback, A. Lescarboura and
H. W. Secor, E.E. (11th Edition)
A course that tells you everything you wish to.

By H. W. Secor, E.E.
This newest book on radio matters fills a dis-
tinet gap in wireless literature. While the treat-

By S. Gernsback and H. W, Secor, E.E.
E?rery phase of experimental electricity is treated

know about ‘‘wireless,” starting lesson No. 1 by com;t)rehensidvelyrbi:d 2,’,‘3“3,;}?gﬁéﬂh‘anaNﬂérﬁxé’?ﬁ}; ment is made as’ understandable and as free from
explaining the Principles of Electricity. By simple, anll)i)r}i(szaf'izen oefscPlllectricity iIl)l modern life is siven mathematics as possible, it at the same time in-

easy slages, this wonderful Course takes you into
“Wireless”” by the use of simple language so skill-
fully used that you understand every word. There
is a lesson devoted to Theory and Mathematics.
The last lesson is devoted to a history of Wireless.

corporates a wealth of technique and instruction
for the Radio Amateur—the Radio Operator—the
Tnstallation and Designing Expert—as well as
feachers and students of the subject in general

in simple language. " i
A masterpiece. Explains every electrical device

from a push button and bell to the biggest gener-

ator made. Worth its weight in gold for the man

q n A S i N lectricity, and to the
This Course has been considerably revised in who wishes to know about e ’ of A very broad field has been covered by the
order that it meet many important changes which experimenter it is still more valuable because author, giving a great amount of information not

its many facts, tables, ete.
Best Electrical Text-Book on the
Size of Book is 6 x 9 inches.

The book ~ontzins 128 pages, and more than 400

have occurred in Radio Telegraphy and Telephony Th
within recent years. e
Size of bdok is 7 x 1074 inches, 160 pages, 850

Market. found in other text-hooks. If you are engaged in
anv_branch of the Radio or allied arts vou will surely

need this latest contribution to radio literature.

illustrations, 30 tables. li L4 This newest of Radio Work has 160 pacgs, 6 x 9
Cloth bound in Vellum de Luxe, stiff 1 75 iliustre¥ions. inches. ~ Hundreds of illustrations and tables.
covers, hand-sewed, gold stamped, each.. 'Y Cinth oound, stiff eovers, hand-sewed, $1 25 Cloth hound in Vellum de Luxe, stiff 1 75
Same book, !imp binding, colored cover...... . . $0.75 green and black stamped, each........ . covers, hand-sewed, gold stamped, each.. .

You’ll Need These Three “Little Wonder” Radio Books:

How to Make Wireless

How to Make Wireless

Design and Construction of Audion

{ HOW" 707 MA|
} " WIRELESS
i RECEVING APPARATUS
|| tamou cmsrrucron?
et o T e

Receiving Apparatus

.The 20 radio constructors
who wrote the book know
how articles should be made
fromm simple materials.

Only modern apparatus is
-described, such as Receiving
set without aerial or ground,
magnetic  detector, wireless
relay wireless lecture set,
etc., etc. Book has 100 pages,
each 5x7 inches, 90 illustra-
tions, manv full pages, paper
bound. in two colors.

i 3 .
’ 2 RADI8 CxpERTS

Sending Apparatus

Contains  information on

¥ how to make 30 different

pieces of wireless sending ap-

paratus from materials, easily
obtained.

Tells How to Make an Ex-
perimental Arc Set, Speaking
Arc, Quenched Gap. 4 K.W.
Transformer, Oscillation
Transformer, Photo Phone,

’ HOW To
WIRELESS'
| SENDING “APPARATOS

o1
o i W0y
N ._ﬁ

¢ etc.. ete.
Book has 100 pages (size, 7x5
inches), 88 iliustrations, paper

cover printed in two colors.

Amplifying Transformers
Radio and Audio Freguency
e

yp
% This book will be of great inter-

est to all radio amateurs. The
y transformers have never before been
§ described in print. The possessor
of vacuum tubes cannot afford to
do_without this book. It will en-
able him to build the necessary
amplifyving transformers very read-
ily. The book is printed on good
@ paper and has an attractive cover
in two colors. Paper bound. Size,
) 5 inches by 7 inches. Contains
many illustrations, diagrams and
working data.

L»ice 35 Cents

Price 35 Cents Price 25 Cents

v

DEALERS—Ask for wholesale discount
EXPERIMENTER PUBLISHING CO., Inc. - 53 Park Place, New York

o e g TSNy T eie T
i L BT

)
T A4
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Super-Inspected Quality Fones
and Radio Paxts

The best radio set that can be built is at the
mercy of the receivers. They must be sensitive
or you can’'t get satisfying results.

Frost-Fones—theworld’s favorites—arebuilt as
precisely as a delicate watch. Every Frost-Fone
is specially inspected to insure sensitivity and
permanent strength. Frost-Fonesexcel for hear-
ing local broadcasting stations or distance work.

Quantity production under the most effective
factory methods explains why Frost Quality
Fones may be had at so low a price.

Frost Radio Plugs, Jacks, Extension Cords,
Microphones, Tuning Coils and Receiving
Transformers are made with the same atten-
tion to detail that has made Frost-Fones the
nation’s head-set. They are used by thousands
of discriminating radio enthusiasts.

America’s leading jobbers and dealers sell
Frost-Radio Equipment. Save money and in-
sure satisfaction by insisting on Frost-Radio

At & HERBERT H. FROST, Inc.
FﬁojésT 5 ."' Fglfgs 154 West Lake Street, Chicago, Illinois

2000-0hm Set Y| k 1 3000-0im Set

No. 400 Frost-Radio Re- No. 137 Frost-Radic Double No. 139 Frost-Radio No. 138 Frost-Radio Multi- Frost-Radio Extension
tewing Transformers, $8.50 Circuit Jack, 90c Cord Tip Plug, 60c Phone Plug, $2.50 Cord, $3.00 and up

www americanradiohistorv com
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2000 Ohm.--5GY0
2000 Ohm..$750 .

Complete

C‘rys’tal Set
$31200
Dial 50F ..Variable ﬁ.i Condenser e
! 11’co 43P1ate$345t>$425
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Ra.clm Frequency
Transformer $509

Better Radio Results at Lower Cost

HE results obtained from any radio outfit

—home made or factory built—depend

largely on the units employed. Cheaply
constructed electrical apparatus cannot give best
results.

After twelve successful years building electrical
units the Briggs & Stratton Company have ac-
quired an invaluable knowledge of electrical
design which now expresses itself in the con-
struction and workmanship of every unit in the
Basco Line of radio equipment.

“Better Radio Results at Lower Cost” tells briefly what
these many years of experience mean to you. Insure
yourself against failures—insure top-notch results by

building your outfit on a foundation of real result- get-
ting radio units—the Basco Line.

Insist on Basco parts—ask your dealer for them. If he
can't supply you, write us direct and we will see that
your order is properly filled.

Besides articles shown and listed here, we also make
switches, contact points, stop posts, binding posts and bezels.

Jobbers and dealers! Write for free catalog and details
of our attractive selling proposition.

Yig ‘S

Milwaukee

. Coils rigidly inset

BASCO Radio Frequency Transformer. Efficient over wave
band of 200 to 600 meters, Employs non-capacity
winding—double silk-covered wire—ho enamel. Maximum transfer

of energy. Windings encased in fibre. Mountings and
binding posts silver plated. List price...........covvvvun... .

BASC

Radio Receivers. Super-sensitive—natural voice
pitch—no scratching. Light weight aluminum case
~solid horseshoe type magnet—mo laminations. Diaphragm set
to thousandths-of-an-inch accuracy from magnet poles. Clean-cut,

rugged design. Comfortable on ears. 2000$ $
and 3000 ohms, list prices respectively 6 00 and 7 50

BASCO Vernier and Plain Rheostats. Vernier adjusts to
1-150 of an ohm. None better for detector. Smooth,
positive contact always. One hole only for panel installation.
in heat- resxstmg fibre—no shifting possibic.

Metal parts heavily nickeled. List price, Plain
Vernier Rheostat «.........cevvveenennnnn.. $1025 Rheostat 85C

BASC to aerial, ground and phones. No batteries. Simple
and sturdy. One dial to adjust. Sensitive tested crystal enclosed
in glass. Simple cat whisker adjustment. Maximum crystal-set

range. Metal parts solid brass. Bakelite composition $12 00
panel. Mahogany finished cabinet 8/x6%”x6”. List price °

BASC

Crystal Detector Set. Complete for instant hook-up

11 to 43 Plate Air Condensers. Sturdy—compact,
Heavy plates, accurately spaced—mno chance of

touching. Two screw holes for easy mounting. Without dial, list
prices: .

B3 plate e iiiiiniiannniaens $4..25 17 plate.vievenneieeenininnns $3.60
23 plate......vnue. 5o00 00885000 3.75 11 plate.........: D AR08 00600000 3.45

BASC Tube Socket. Black oxidized tube holder. Bakelite
base. Strong—good looking.

Sure-contact 50
springs. Nickeled binding posts. An exceptional buy at C

BASC Moulded Composition Dial. Graduated 180° and
100 divisions. 3 inches diameter, 134 inch knoh.

High lustre black—white inlaid figures. Accurately trued 50

brass bushing for %-inch shaft. List price C

LR EE T AL L AT LR E VTR R P T [T R TR LTI

Wisconsin
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Outfits vs. Parts

E have often hcard the remark from business men not
thoroughly versed in radio matters that the radio business
should not be different from any other. We were told
that soon radio outfits would become standardized, the
same as the phonograph and the motion picture industries.

Statements such as these, coming from big business men, were
taken at their face value, even by radio people who should have
known better.

To the business man, the situation looked simple. You have
several hundred or a thousand broadcasting stations, and you have
100,000,000 people or more anxious to listen to entertainment and
whatnot : therciore, the simple object. would be to perfect outfits
in such a way that they could be sold like phonographs, or Ford
cars, after everything had become standardized, which, in the
minds of these business men, would put the radio industry on a
solid footing.

Now nothing could be more erroneous. The radio business is
decidedly not like the phonograph business, nor like the automobile
industry, nor the motion picture industry. The trouble with our
well-méaning, but misinformed, business people is that radio has
no precedents, and miust be treated entirely different, as the follow-
ing will explain.

To our minds, radio can never become standardized in any way
whatsoever, for the simple reason that the new art has too many
ramifications. 1f it were only a matter of listening to 360 or 400
meters broadcast, perhaps radio could become standardized, but
the truth is that radio is much bigger than this. The broadcast
element is only one phase. Outside of the broadcasting sations, we
have the spark and C. W. stations, amateur stations, etc. These
operate on waves anywherce from 200 to 6,000 meters.

Next, outside of transmitting mntelligence, be it by radio telegraph,
or by radio telephone, we have several other phases, One is, for
instance, transmitting pictures, photographs and the like by radio
waves.  Another one is radio telemechanics; that is, moving and
operating machines or apparatus at a distance, a thing that has
nothing to do with radio communication at all. Scientists are
working overtime now and are approaching the solution of radio
television, a thing every scientist considers can be done today, and
will be accomplished during the next 10 years. We could go on
and mention many more phases, but these will do to explain why
radio can never become standardized. Quite the contrary. The
more we know about it, the less apt shall we be to standardize it.

Naturally not every one (and this is particularly the case with
private individuals) would want to have an outht of that sort,
nor would he have any use for it, but that is only half the story.
The important part is that radio is in its infancy and is continually
changing, some changes coming overnight. What was an excellent
radio outfit two years ago is antiquated today. Wkhat is new to-
morrow will be scrapped two years hence. Furthermore, every
time our broadcasting stations make a change in their wave-lengths,
chaos reigns in radiodom. For instance, a few months ago, in
order to clear up the radio situation, the Department of Commerce
decided to allow certain stations to broadcast at 400 meters, the
others remaining at 360. Immediately there was an upheaval, for
the reason that very fews outfits could tune out one or the other
set of stations. While this does not hold true so much with oufits
employing vacuum tubes, it remains true of nearly all present-day
crystal outfits, most of which were designed with a single circuit,
with which it is impossible to tune out one or the other broadcast-
ing station, with the result that when two stations operate at one
time the listener will hear both, he beillg unable to separate the two.

This means that manufacturers must make changes in order to
obtain sharper tuning. This means adding attachments to present
outfits, or scrapping them and putting new ones in place.

1f tomorrow the Department of Commerce will make another

change, and add still another wave-length, or, perhaps, allow some
stations to send at, let us say, 380 meters, the chaos, for the time
being, will be even worse; or if a new wave-length of 500 meters
should be adopted, it would have the same effect, because many
outfits would not be able, without additional attachments, to receive
this wave-length. ’

On the other hand, even the novice, who was not interested in
radio when he bought the outfit, is apt to turn into an amateur.
sooner or later. The thing fascinates him, particularly if, as surely
will happen, he receives dots and dashes and wonders what they
are. There will come a time, for the great percentage of the
listeners, when sooner or later they will want to learn code, and
once they have become educated to that point, the radio novice and
the radio “fan” will have become the “dyed-in-the-wool” radio
amateurs. Besides receiving broadcast, they will wish to listen to
the big Government stations, to amateur stations, to Hawaii, and
then to Europe, and further, if they can.

Now, then, the average stock outfit is not built for this traffic.
Pretty soon after having become converted to code, our budding
amateur will begin to frequent radio stores and he will invest all
his spare money in parts.

And this is the reason why, at the present time, and indeed
during the past summer, when no radio outfit could be sold at all,
there was brisk demand for radio parts of every description. As a
matter of fact, the new Armstrong Super-Regenerative Circuit,
which made its appearance during the summer, was a God-send to
the radio industry, because it stimulated the sale of Condensers,
Variometers, Variocouplers, Choke Coils, High Resistances, and
Vacuum Tubes to a very marked extent.

The man who owns a phonograph invests his money in new
records, while the man who owns a radio outfit soon begins invest-
ing his money in radio parts. In many cases, unless he is not
mechanically or electrically inclined, he will not use his “boughten”
outfit at all, but will try to assemble his own, the fascination of
this sort of thing being tremendous. Most any one can buy an
outfit, but it takes ingenuity to assemble one with your own hands
and brain, and receive stations that are thousands of miles away.
This is truly fascinating, much more so than listening to broadcast
entértainment alone.

All of this is said with no idea of discouraging penople from
buying complete outfits. Nothing could be further from our minds
or intentions. The novice should, by all means, buy a simple
outfit, which is the best possible thing he can do in order to
familiarize himself with the art. Once the outfit has fulfilled its
mission, then, if the owner is so inclined, he can go in for the
parts to his heart’s content, but to the man not electrically and
mechanically inclined we would say do not buy parts, because he
would probably make a mess of it and become discouraged. He
should start with the outfit by all means. )

It would be interesting if some one cculd get statistics of 10,000
owners who started with a radio outfit. We are inclined to think
that a very large percentage of these become radio amateurs in
time, which, of course, is as it should be. Nothing could be more
desirable ; nothing could be better for the art.

There is much to be learned from experimenting with radio,
and not too much of it can be done. The more people who experi-
ment in radio, the better for all concerned. There are many
things to be learned, and we are still ignorant of many. Take, for
instance, the standing puzzle. why it is possible in some cases,
with a tuning coil, a “chunk” of Galena and a pair of phones, to
receive broidcast over a range of 600 miles regularly, when the
average distance is not'more than 25 miles. '

Radio‘is in an experimental stage, and we hope that it will always

_remain so as it is precisely.this phase that makes it so fascinat'nsz.

o ~ A . H. GernsBack.
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Wireless Telephony for Coast and Harbor Services

HE necessity for a simple and ef-

ficient means of inter-communica-

tion between points separated by
a short distance over sea, as for in-
stance between a lighthouse or light-
ship and a corresponding shore station,
will readily. be admitted. In a large
number of such cases, owing to consid-
erations of expense, limited accommoda-
tion, or both, skilled operators cannot be
emploved, and frequently no supply of
electrical power

By Maurice E. Pelgrims

TR

The Dock
Office
Installation.
This Radio-
phone Set Is
Equipped
with an Auto-
matic Call
System, Mak-
ing It as
Practical as an
Ordinary
Telephone.

T

trical knowledge and who gained suf-
ficient information and practice during
the short time taken by the Marconi
Company’s engineers in the fitting up
and testing of the installation, to enable
him to operate it successfully.

he necessary power is derived from
a battery of 24 nickel-iron-alkaline aec-
cumulators, for the charging of which a

small dynamo has been installed.

These cells are mechanically very

Dock Office. Power is obtamned from
a_small motor-generator set, consisting
of a double-output generator, coupled
t0 a 34-h.p. electric motor wound to suit
the local supply. The generator sup-
plies current for working the transmit-
ter and simultaneously charging the
filament battery when required.

‘The aerial system consists of a twin-
wire inverted L arrangement, the hori-
zontal portion being 60’ in length with
a 40" downlead, use being made of exist-
ing pillars, chimneys, etc.,, for its sup-
port. An efficient earth connection has
been obtained by fixing four copper
gauze nets on the roof of the building.

A further important feature of this
installation is the addition of a calling
device, known as the Marconi “Wire-
less Bell,” which enables either station
to call up the other without the neces-
sity for a continuous watch being kept.

The service inaugurated at Liverpool
has proved a great success, the stations
being regularly used by the Mersey
Docks and Harbor Board for the pur-
pose of obtaining accurate and reliable
information regarding eather and
movements of shipping.

The system is of the greatest assist-
ance to owners of small coasters and
tugboats, in that the latest information
regarding the presence and approach of
these vessels is always obtainable from
the Dock office. Docking arrangements
are quickly and easily made through the
medium of the lightship and the results
transmitted back within a very short

space of time.
OTHER USEFUL

is available. The
use under these
circumstances of

self - contained
wireless tele-
phone sets ca-
pable of being
used by non-
technical peo- ]l

ple, considerably
simplifies the prob- ;
lem under review. f

The Marconi
Company’s Y
series of Wire-

APPLICATIONS

For use on
lighthouses  this
means of com-
munication is un-
equaled, while
for vessels fite
ted with direc-
tion finding - ap-
paratus the |[o-
cation of a lighta
house or light-
ship is of far
greater assis-
tance to the nava

less Telephone-
Telegraph  Sets
have been prov-
ed by experience to be highly suitable
for the above purposes.

This series comprises a number of
different types of sets graded according
to the power required and giving guar-
anteed ranges of from 8 to 140 miles,
according to the type of transmitter and
aerial system employed. A large diver-
sity of types of plants is, therefore, pos-
sible to suit the requirements of indi-
vidual cases. Particulars of these are
given mn the company’s pamphlets on
the Y series.

THE LIVERPOOL BAR LIGHTSHIP
INSTALLATION

A highly successful installation of
this type is in operation at Liverpool
between the Bar Lightship and the of-
fices of the Mersey Docks and Harbor
Board. The distance between these two
points is approximately 15 miles, and the
tvpe of set installed at each is theYB.l.
This transmitter requires a power input
of rather less than 100 watts and has a
guaranteed range of 30 miles under all
conditions.

The installation on the Bar Lightship
is under the care of the captain. who
claims to have only a very limited elec-

Left:

Wireless Bell Call Transmitter.

Wireless Bell Call Receiver,

strong and can withstand short-circuit-
ing or rough usage without injury,

The battery supplies current to the
low tension side of a double-w

Center: 100-Watt Portable Telephone-telegraph Station. Right:

igator than the
location of shore
stations.

Further, apart from the employment

of such sets for purposes directly analo-
gous to the Liverpool service above de-

tension winding of
which  feeds the
anode circuit of
the transmitting
valve. This gen-
erator is only run-
ning when the set
is actually trans-
mitting, the start-
ing and stopping
being concurrent
with the operation
of  the send-re-
ceive switch. The
aerial is of the twin-
wire inverted U
type, suspended
from the two masts
of the vessel.

The Liverpool
Shore Installation is
fitted in a room on
the top floor of the

chine, the high- =
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Radio in the National Guard

S strange as it may seem, the

practice of radio, which is now

being carried on in the United

States Army and  National

Guard on a broad scale, is com-
paratively new. During the recent war,
the Naval forces ased the new method
of communication with broad effect; in
fact, it was one of the big factors that
made possible many of the Naval
coups and did more than any one
thing to assure the safety of our troop
transports. In ‘the army the use of
radio was negligible, especially in the
forward areas where its practice would
have overcome many obstacles.

In the writer’s experience, first with
an Infantry Regiment and later as a
gunner in the Field Artillery, both
branches of the arms that were greatl'y
dependent upon communication for their
effect and welfare, telephone communi-
cation was used almost exclusively. The
work of establishing this comimunica-
tion was extremely hazardous and oft-
times, in running one short line, many
men ‘“‘went West.” The burst of one
shell in the right place would often put
a whole wire system out of business
and make it necessary for the linemen
to again offer themselves as targets for
the enemy snipers.

It was often said during the war that
one-half the army was coutinually look-
ing for the other half. This is only a
slight exaggeration. Broken communi-
cation isolated many units that would
not have been isolated had they been
equipped with portable radio sets such
as are commonly used now. The fa-
mous “Lost Battalion” was not the only
battalion that found itself almost en-
tirely isolated from its flank supports,
and in almost every .instance the isola-
tion might have been traced directly to
lack of proper communication.

The mobility, reliability and efficiency
of radio were well proven to military
experts during the war and upon their
recommendation, each Infantry Regi-
ment will now have as part of its organ-
ization a complete communication unit
with a personnel of highly trained radio
operators and-sufficient portable equip-
ment to keep the lines of communica=

By HERBERT H. FOSTER"
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The Main Transmitting anl Receiving Station of the 71st Infantry, N. Y. N, G. From this Station
Communication is Established with the Field Units.

tion open, even under the most adverse
conditions.

Aside from its use in wartime, this
new organization will have considerable
effect in an emergency as each National
Guard armory will have a transmitting
and receiving station, each part of a
network that will cover the entire
country.

Although apparatus has not yet been
issued by the Government, many of the
National Guard Regiments, with their
usual ardor and zeal, have installed
their own equipments.

The Seventy-first Infantry, N. Y. N. G,
of New York City, has installed a com-
plete apparatus for sending and receiv-
ing, and as BY4, is one of the first links

in the great chain of

One of the Complete Field Sets by Means of Which Company
Note the Loop Aerial,

Intercommunication is Made Practicable.

*7ist Infantry, N. Y. N, G,

military communica-
tion.
The apparatus was

installed and built al-
most entirely by the
men of the regiment,
under the guidance of
Lieutenant Grant
Layng, who during the
war served as a radio
specialist with the Sig-
" nal Corps.

For field work a
sortable  transmitting
set is used that can be
used both ways on the
low wave-length of 70
meters. A loop aerial of
tubular construction is
used , that may be
folded into a very com-
pact space. Rapid com-
munication may be
maintained by the use
of a break-in system
that makes unnecessary
the use of a send-re-
ceive switch. The set
operates on four volts.

www americanradiohistorv com

Another unit of the field equipment is
a transmitting set which operates on an
aerial 3 high and 150’ long. A 10-volt
battery is used for the source of power.
The set is designed especially for use
in the forward areas, a feature of it
being the low visibility of its single wire
aerial.

The central illustration shows the per-
manent station that has been installed
in the armory of the Seventy-first In-
fantry. Two aerials are used and du-
plex operation is possible; the trans-
mitting operator is shown in the center
and the receiving operator on the right.

There are two transmitting sets, one
with two 50-watt tubes for phone, C'W.
or I.C.W. operation, with a wave-length
of from 250 to 500 meters; the other
consists of two G-watt tubes with a
wave range of from 500 to 1,100 meters.
The normal transmitting wave-length of
the station, registered as BY4, is 250

meters and it has been reported as
heard at many points east of the Mis-
sissippi.

There are three separate receiving

sets for short, medium and long waves,
also a power amplifier and loud-speak-
ing equipment of the most modern de-
sign. A feature of the station is that
it is operated solely with storage bat-
teries, both for transmitting and receiv-
ing, thereby making it mobile and inde-
pendent of wired power.

Beside its function in the National
Guard net, the station is the control of
the Amateur National Reserve net,
which is an organization of amateurs
throughout the United States creating
an emergency system of communication
with all important centers.

Another peace-time value of radio in
the National Guard has been its effect
upon recruiting the regiments up to
their authorized strength. Since the in-
auguration of radio as a part of the
regular training in the Seventy-first In-

(Continued on page 1346)
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A Radio Controlled Clock

By LUCIEN FOURNIER

HETHER a practical type of
radio controlled clock could be
built or not was ‘asked by Gen-

' eral Ferrié, Chief of the Sig-

nal Corps of the French Army,
to one engineer of Brillié Frére Works who
has succeeded in designing such a clock.
The clock which is shown in the photo-
graphs, as well as on the front cover of
this magazine, was installed in a railway
station in Paris a few months ago and
ever since is functioning perfectly without
anybody attending to it. Every day, when
the Eiffel Tower station sends the time
signals, a dash lasting five seconds is sent
by the radio station and this signal sets the
clock to the proper time automatically. Not
only is this particular clock set to the proper
time, but several others which are already
installed and are being installed in other
public places as well.

The diagram of connections which is
published herewith will help make clear
the explanation on the functioning of this
unique clock. A Ioop aerial, K, and a

‘condenser constitute the receiving circuit.
Since the current picked up by the loop is
too weak to operate a relay, it is first
amplified at radio frequency then at audio
frequency so as to obtain a sufficient amount
of energy to operate the relay. The relay

view of the mechanism of the

Diagrammatical
. automatic clock.

ST RO ST

U
On the left are shown the |
radio control relay and the
delayed action relay. On
the right is an inside view
of the radio and audio fre-
quency amplifiers connect-
ed to the loop aerial which
may be seen above and on
the right of the clock in
the lower picture. The
front door of the clock is
made of glass so as to
show the mechanism work-
ing when the time signals
are sent. This unique clock
is installed in a French
railroad station in Paris
and js set to the correct
time by the signals sent
from the Eiffel tower every

RS, is equipped with a finger and the coil
is supplied from the 110 volts, D. C. main.
When the dash lasting five seconds is sent,
the relay, RS, sends during five seconds, a
current of 110 volts to the second relay,
RR, which being of the delayed action type
does not close the circuit before five sec-

ands after it is energized. Any shorter
signal has no effect upon this relay so
that no signal can accidently close the cir-
cuit. A dash sent in code at the normal
speed lasts about one second maximum.

When the relay, RR, closes the circuit
after five seconds, a 110 volt current goes
through the adjusting electro-magnet,
The armature of this electro-magnet is
then attracted and brings a little wheel in
contact with a heart-shaped cam, C, mount-
ed on the shaft of the second hand. The
priessure produces rotation of jthe cam
until the little wheel falls into the notch,
S, and adjusts this hand to the proper
number of seconds.

.We shall now consider a few construc-
tional details which will help the reader
to understand the functioning of this clock.

www americanradiohistorv com

The first relay, RS, is a very sensitive one.
In the photograph may be seen the arma-
ture oscillating between the two :topping-
pins; it is adjusted by means of two
springs mounted on a pendulum which is
inclined toward the right or left in order
to help the closing of the working con-
tacts. The second relay is constituted by a
coil with a movable core which is lifted
up slowly when the current flows through
the coil. This core falls suddenly as soon
as the current is shut off. If the current
flowing through the coil lasts less than
five seconds, the core falls before it has
reached the blade fixed above the relay
and-no current is sent in the second circuit.
When the five-second signals are received,
the core pushes the blade against the stop-
ping-pins and the current operates the
electro-magnet, E. |

In order to prevent any signals which
might last five seconds to operate the clock,
another relay is connected in the circuit
which is operated at the same time as the
amplifier. These two apparatus are operated
automatically by the clock itself which
closes a contact a few seconds before the

(Continued on page 1324)

This mercury interrupter is closed one minute
before the time signals are sent, and closes all
the control circuits
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(GEO.E BLIZIOTIS)

Chief Operator

HE COMBS 1T ON
A 360 METER
WAVE LENGTH
AND NOW,
CHILDREN, OUR
STORY 15 ENDED-
50 GOOD NIGHT.
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ACN DELIVERS
A WICKED
INTRODUCTION

b
2 e\ W) ; "/ O0ON JUST LOVES
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A DISTANCE

NOTE THE
EDISON i

{ QUEST-CE QuI VOUS
A INTERESSE ? JE NE
SAIS PAS! ISN'T 1T?

(AL1AS AL SIMMONS)

Chief Comedian and
Coat wrestler
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Broadcast Fans!

Operation and Maintenance of the Transmitting Apparatus.
Voice We Are All Acquainted With. Mr. Cowan Placed the Artistic Touch to the Old Station.
Done and Appreciated by the Star Visitors.

The Popular Opinion Is That Mr. Cowan Is Some

Meet Our Invisible Friends; the Supervising Force of Station WJZ. Mr. Bliziotis, Mr. Oliver and Mr. Guy are in Charge of the
They Are All Old Time Operators. Of Special Interest is the Picture of Mr. Cowan, Whose
One glance at His Hair Convinces Us That It Was Well
Sort of a Phonograph, but We Assure You That He Is

Human. To Those Who May Think His Work “Soft” We Wisk to Say That “Forethought” Is Necessary for This Kind of Work.

Radio-Telephone Receiving Set [nstalled in Capitol

EPRESENTATIVE Louis T. Mc-
Fadden of Pennsylvania, chairman
of the Banking and Currency Com-
mittee of the House of Representatives,

is accorded the singular
distinction of being the
first member of Congress to
permanently install a radio-

telephone receiving set in
his office. The latter being
located in  the Capitol,

where the sessions of the
House of Representatives

and the Senate are held,
gives a dignified atmos-

phere to this wireless re-
ceiving outfit. The office,
Room No. 60, of this Penn-
sylvania Congressman is lo-
cated between the rotunda
and statuary hall in the
Capitol.
The photograph shows
Répresentative  McFadden
copying the market re-
ports being transmitted by
CWWX,” the radio-tele-
phone sending station of
the United States Post Of-
fice Department. As in-
dicated by the illustration,
the receiving apparatus is
of the more expensive de-
sign and its cffective range

By S. R. Winters

for the reception of speech and music is not
limited to local broadcasting stations.
Pittsburgh, Newark, Schenectady. and
other remote points are within audible

range of this
loop and cabin

I
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.
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2
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Representative Louis T. McFadden of Pennsylvania and His Radio Telephone
Receiving Set. This Outfit Is Extremely Sensitive and Its Effective Range of
Reception Is Not Limited to Local Broadcasting Stations.

www americanradiohistorv.com

wireless equipment. The
et are so handsomely con-

structed that they easily harmonize with
expensive cffice furniture.

The loop an-
tenna, of course, serves the
purpose of an overhead or
towering  antenna, the
latter installation quite
naturally being prohibited
on the Capitol.

The Banking Cur-

and

“rency Committee is one of

the most important commit-
tees in Congress. All legis-
lation affecting banking and
currency is referred to this

Committee. It was this
Committee, under chair-
manship of Carter Glass

that framed and piloted the
now famous Federal Re-
serve Act through the
House of Representatives.
The radio-telephone re-
ceiving set can be made
useful as well as novel if
properly  applied.  Other
than the reception of crop
and market reports, current
events, and forms of enter-
tainment, financial informa-
tion may be heard when
disseminated  from New
York and other centers,
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Central View of the Chicago Radio Show. The Center Platform Was Used for Demonstration Purposes.
The Exhibitors Were Strictly 'Manufacturers,

HE Chicago Radioc Show, both
national and international in its
scope, the first radio show to be
held in the West at which the exhibitors

were strictly manufacturers, and also
the first show to receive endorsement
by the National Radio Chamber of Com-
merce and by the radio division of the

Radio News for January, 1923

The Chicago Radio Show

By ROSCOE SMITH

National Electrical Manufacturers,
opened its doors at the Coliseum Satur-
day, October 14, for a week’s exposition
and proved to be a commercial Radio
show of genuine value and interest to
the industry as a whole. Internationally
know as a trade center, offering enor-
mous floor space on the street level, no
etter place could have been [selected
by the managing directors who are alive
to the fact that the radio market has
stabilized aponreciably and the| buying
public is gradually reaching what 1is
viewed as a receptive attitude. It was
primarily a manufacturers show. The
dealer, jobber and manufacturer were
given an opportunity to combine efforts
in taking steps toward gaining more con-
structive publicity for radio products and
stimulating the educational possibilities
in the field. The show opened just as
the public interest in radio broadcasting
was rcawakening. In many instances
the state of uncertainty as to broad-
casting has been relieved by betterment
in quality and diffusion of variety, mak-
ing possible for the owners of modern
receiviig sets a choice of a wide range
of subjects.

The architectural scheme for equip-
ment of the booths and miniature build-
ings was new and novel and wer placed
in superb settings with two-thirds of the
floor devoted to aisle space.

The show proved to be a great get-
together convention for all thé radio
enthusiasts. Dealers and jobbers from
cvery section of the mid-west met
castern and western manufacturers, and
these meetings with the important func-
tions of the National Radio Chamber of
Commerce, with its representatives on

(Continued on page 1352)

KDYL at Salt Lake City

N August 28, the Telegram’s new
O broadcasting station was opened.

It is conveniently situated atop the
Newhouse "Hotel. Ira Karr, engineer
and operator in charge, worked for
months getting everything ready, and
designed a special transmitter,

With the new transmitter it was pos-
sible to broadcast much farther than
formerly and messages can now Dbe
heard over a great radius as has been proven
by the great number of cards and let-
ters received from distant listeners who
enjoy the programs.

Following is Mr. Karr’s technical de-
scription of the new KDYL station:

The Radiating System.

The antenna proper consists of 10
conductors of 722 copper wire ar-
ranged as a cage. The hoops are of
copper band and are 18" in diameter,
One of these hoops is placed every 15,
The antenna is insulated at cither end
by four electrose insulators in series,
The lead in cage is taken off at the
exact center and also consists of 3 10-
wire cage. This is brought down directly
to the electrose bushing which 1lcads
to the transmitter in the station. The
antenna is supported 45 above the roof
of the Newhouse hotel by, two steel
masts making the total height above
ground slightly over 240" and is
150" long.

The counterpoise system is supporte

(Cnmﬁn.uoﬂ o page 1348)

Operating Room of the Telegram’s New Broadcasting Station. It Has a Normal Quiput of 100 Watts.
P & The Receiving Set May' Be [Seen] on the Right, _
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“The Marconi Radio Bell

By MAURICE E. PELGRIMS

even in congested arcas.
Furthermore, an additional
adjustment enables  still
other stations on different
wave-lengths to be called
up, these being selected as
quickly and efhciently as
the first five.

The device is intended
for use in conjunction
with the YB or YC types
of portable and semi-port-
able installations (sea ar-
ticle in the April-May issue
of Rapo News and one of

Marconi Call Transmitter, Used in Conjunction with the Main

Transmitter.
Operation.

ITHERTO one of the greatest ob=-
etacles to a more extended use of
the wireless telephone has been
the necessity for maintaining a continu-
ous watch at the instruments during
those -periods when communication 1s
expected or desired, means being lack-
ing whereby, as in ordinary telephone
practice, a station could be “rung up.”

This problem has been solved by the
introduction of the Marconi Wireless
Bell, which is an automatic device oper-
ated by a distant transmitter, and per-
forms in a simple and cfficient manner
the same function as that of a call bell
on the ordinary land line system.

It has been designed so that each in-
strument is not sensitive to any signals
except those actually intended to oper-
ate it, and in addition it enables every
wireless set with which it is incorpo-
rated to call up as many as five differ-
ent stations on the same wave-length

Pulling Down Handle on Left Places Set in

the illustrations shows appara-
tus installed in comnnection
with a YBI set.

The principle is to
transmit  a signal  of
definite duration on a specific wave-
length, this signal being produced by
modulating the outgoing wave at a
steady low frequency note. This note
is varied by a five-point “frequency
changing” switchy ‘thus providing the
means of calling up any of the first five
stations previously referred to, five calls
being in a like manner obtainable on
cach wave-length within the range of the
main transmitter by means of the “fre-
quency changing” switch.

It will thus be seen that by combina-
tions- of wave-length and {frequency
changes, an almost infinite number of
calls is available to intergroup wireless
stations.

The “call transmitter” is fitted in a
teak box, as shown in the photograph,
and forms a self-contained unit, com-
prising a valve and its oscillatory cir-
cuit, with the addition of a fixed resist-
ance to cut down the high tension sup-

Marconi Call Receiver, Employed With Main
Receiver. Signals Pass Through a Galvano-
meter and Two Relays to a Bell.

ply if necessary. The valve circuit pro-
duces low frequency oscillations, ‘the
frequency being varied by adjusting in
five steps the value of the capacity,
which is made up of a series of five
condensers .each led to a point on the
switch. This arrangement is connected
to the high-tension supply of the oscillat-
ing valve of the main transmitter, and
thus the outgoing oscillations are mod-
ulated at a frequency determined by the
control of the low frequency valve. The
call apparatus is set in motion by pull-
ing down the handle seen on the illus-
tration, the handle being held in this
position by an electro-magnet. The
circuit of the latter passes through a
dashpot. so arranged as to start moving
when the signal commences, ie., when
the handle is actuated, and to complete

(Continued on page 1360)

Broadcasting to the Neighbors

By Herbert Warren Dodege

AN FRANCISCO has
come forward
with something new.
Broadcasting radio tele-
phon music to the neigh-
bors! Using a Colin
Kennedy type 110 Univer-
sal Receiver in conjunction
with a two-step amplifier
manufactured by the same
concern, and a Magnavox,
William R. Larzelere, Jr.,
of 1458 24th Avenue, pro-
vides the neighbors' within
20 blocks with musical se-
lections and announcements

SO L

People Within a Radius of 20
Blocks Are Provided With Con-
certs from this Receiver. Two
Stages of Amplification and a
Magnavex Are Used.

(ImmnIen i

received from the numerous
broadcasting stations
around San Francisco Bay.

Mr, Larzelere, an ama-
teur and commercial opera-
tor and former member of
the Institute of Radio En-
gineers, has the receiving
apparatus installed in the
living room of his resi-
dence, and by simply plac-
ing the Magnavox in an
open window he amuses
dozens of people with grand
opera, jazz, baseball re-

again
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sults and other interesting broadcasts
sent out from Rock Ridge, The Exam-
iner, the Daily Wews, Hale Brothers’,
the Emporium, the Fairmont Hotel, and
stations as far away as 100 miles from
San Francisco.

With an antenna barely 20’ in height
and 200’ long, phonograph music from
Seattle has been heard 200’ from the
instruments. Using the same aerial
nearly all the high powered long-dis-
tance arc and spark stations i ‘the
world have been copied on this set.

An added feature to Larzelere’s ap-
paratus is a tone amplifier, an acces-
sory perfected by him. Consisting of
two 5-watt tubes and amplifying trans-
formers, the instrument is connected to
the Magnavox with the resultant elimi-
nation of static and other atmospherig
disturbances. In the reception of radio
telephone music the tone amplifier not
only prevents distortion, but smooths
out the incoming sounds, entirely sup-
pressing foreign noises.

According to Mr. Larzelere, this in-

strument is directly responsible for the
amplitude of the received signals, the
people in the district experiencing no
difficulty in hearing every word of the
speaker.
A 60-watt, 350-volt generator supply-
ing the necessary power for the Mag-
navox completes the installation of this
wonderful set.

Seven blocks from Mr. Larzelere's
home the Shrine Hospital for crippled
children is being erected, and during the

(Continued on page 1364)
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How Market Reports Are Made

ot o
RO THE SORUSTALNS HOICATE)

By J. FARRELL

=

One of the Branch Receiving Stations Which Figures in the Handling of the Daily Market Reports.

N the wheat fields of Kansas, the pas-
tures of the live stock country, the cot-
ton fields of Georgia, the corn fields of

Towa, the fruit orchards of California—
every place where crops or live stock are
produced—thousands of pairs of eves are
continually watching for Uncle Sam the

T was in Seattle that two Japanese
friends of mine—men well known on
the Pacific Coast and in their home

country, mooted the idea that radio

broadcasting would be permitted in

Japan, eventually if not soon. Having
been - in the newspaper business in

Japan from 1914 to 1918, and having a
close acquaintance with officialdom in

that country, I shook my head in doubt.

Visions of the inexplicable barriers set

up by the Japanese Government against
the least indication of a private firm or
individual having anything to do with

the communication services rose before
me, and memories of my own expe-
riences in .trying to glean information

for newspaper articles describing the
big  wireless stations - at - Funabashi,
Choshi and Iwaki forced me to think

that not for many vears would the Jap-
anesc officials allow the common people
to get in on the mysteries of radio.

T remembered, too, the experiences of
a young American in Kobe ‘in 1916. Be-
ing an amatcur enthusiast, he ‘had in-
stalled an wunpretentious" receiving set
in the attic of his residence near the
Tor Hotel in that city. Carefully con-
cealed among the trees of his garden he
strung a two-wire aerial, and he ‘spent

size and condition of farm products. In
the leading market centers thousands of
other pairs of eyes are counting supplies
and listening in on market deals. To bring
together all this information and present
the complete picture the same day, every-
where throughout the country, is a big job

Radio in Japan
By E. G. Osborn

—a practically impossible job before the
advent of radio.

The story of the radio market news serv-
ice of the United States Departinent of
Agriculture has already been told in these
pages. The story of how that market in-
formation is gathered is equally interest-
ing. To prepare a daily national view of
agriculture is the combined work of more
than 250,000 crop and market experts, so
that when you listen in on the radio mar-
ket news, you are figuratively heating the
voices of mnearly a quarter of a million
people. Most of these men, particularly
the crop reporters, are voluntary workers
and receive no pay.

Practically every railroad station agent
in the United States from whose station
farm products are shipped, and officials of
other transportation agencies, are active
co-operators. Through these officials the
Department of Agriculture knows from
day to day the supplies of products mov-
ing to market, Thousands of produce
firms, creameries, shipping associations
and other organizations concerned with
farm products also keep the Department
informed of their activities. Repotters in
the leading produce and live stock markets
are paid employees.

At a recent meeting of the General As-
sembly of the International Institute of
Agriculture at Rome, made up of dele-
gates from the principal countries of the
world, it was freely conceded ‘that the
United ‘States Department of Agriculture
has developed the most complete and ac-
curate system of gathering agricultural
statistics ever devised. The work of crop
estimating is so systematized and safe-
guarded that no one in or out of the de-
partment can hnow what a given crop re-
port will be until the estimate is completed
a few minutes hefore its release, and in

(Continued on page 1338)

The First Public Demonstration of Radio in Japan on Sept. 6. The Picture Shows a Group vif News-
paper Men and Officials Listening to Records by Miura, Tamaki and Other Japanese Artists sent from

several months at his hobby listening in
to the ship stations about the port. One

(Coutinued ou page 1342)

Tr: itter Five Miles Away. The Journalists Had to be Taken to the Transmitting Station Before
;}heya nVsV“:)luls helv'ef'ho;oughly Convinced that a Phonograph was Not Concealed Under the Table.

3
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Static [s Greatest Obstacle in Radio

an Interview with Dr. L. W. Austin, Director of the Radio Research Laboratory of the U. S. Navy

study should be made of the pre-

vailing directions and intensity of
atmospheric disturbances in all parts of
the world, since the future of long-dis-
tance wireless telegraphy depends upon
the control of this menace to radio sig-
nals,” said Dr. L. W. Austin, head of the
radio research laboratory of the United
States Navy Department. in the course of
an exclusive interview upon his return
from a three-months’ tour of European
countries. He sas chairman of the
American delegation at the meeting of
the International Union of Scientific
Radio Telegraphy, held at Brussels, an
organization devoted to a study of
scientific problems of wireless telegra-
phy.

A recorder in the form of a rotating
loop has heen devised and installed in
IEngland for the purpose of denoting
daily and seasonable shifts of
these disturbances. Such in-
struments, used at a number of
stations, it is believed will event-
ually indicate certain points as

“3 S soon as possible an exhaustive

By S. R. WINTERS

bled from widely scattering points of the
earth., comparisons can be made between
atmospheric  disturbances and other
natural phenomena; solar activity, the
earth’s electrical and magnetic phenom-
ena, and those of seismology and vol-
canology.

Atmospheric disturbances are classi-
fied, with respect to the sounds when
the telephones are held to the ears, as
clicks. hissing, rumbling, and crashing.
The rumbling type is most prevalent and
authorities believe this form of distract-
ing noise to be comprised of strongly
damped electrical-wave trains or of un-
tuned single pulses. To quote Doctor
Austin: “That this type of disturbance
has sometimes a certain amount of tun-
ing is shown by the fact that the indivi-
dual discharges are not heard simul-
taneously at different wave lengths but
it is believed that the discharges are so
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ANNOUNCEMENT

‘moderate

discovered in 1920. Mexico, too, the seat

of other exported troubles in the States,

is also believed to be the cause of diffi-
culties that mar clear reception of radio-
telegraph and  telephone messages
throughout the eastern section of the
United States. Then, too, cities with
their large number of chimneys dis-
charging heated gases are sources. of
rumbling disturbances in the transmis-
sion of wireless communications. The
ascending currents of heated air and
thunder clouds, although the latter are
disassociated from visible lightning
flashes, ara held responsible for the
clicks in telephone receivers heard at
distances. Rumbling noises
originate from land areas, it is believed,
since seafaring vessels are comparatively
free from this annoyance. The intensi-
ties of rumbling disturbances appear to
bear a relation to the seasonal varia-
tions in the altitude of the path
of the sun. Observations in Af-
rica support this conclusion.

Crashes are another form of
annoyance in wireless trans-

EGINNING with our February issue, we - Fstatic”
sources 9f aunoyances, popu- B shall publish a series of articles by Dr. ’A. J. E11§510n tfra-lceiglihégv éhsata tll(':lls
larly or .derisively known by Fleming, M.A, D.Sc, F.RS. entitled: Evidence falls 10 50w lehone
fad1o amateurs as - statie, J'.hc “ELECTRONS, ELECTRIC WAVES and RADIO r}élc)eeiv(;rs has directional <char-
intensity of atmospheric dis- TELEPHONY.” B

turbances in the United States,
in the opinion of Doctor Aus-

of this journal.

Dr. Fleming requires no introduction to readers
He is today the greatest living

indicate that such occurrences
take place at the same time at

tin, will preclude the use of English authority on all radio matters. His book, wireless stations far removed
this form of apparatus in de- “PRINCIPLES OF ELECTRIC WAVE TELEG- from each other; for instance
termining the direction from RAPHY AND TELEPHONY,” is a classic, and is at San Francisco and Honolulu.
which this bane of radio teleg- considered as probably the greatest volume on Solar outbursts have been
raphy and radio telephony radio ever compiled. blamed for these crashing noises,
comes. However, Doctor Aus- These articles, for which RADIO NEWS has se- although proof is lacking to
tin, while conducting purely cured the sole A_merican rights, are without a support this theory. Radio op-
scientific  investigation  near doubt, the most impofrtant that have been pub- erators claim that crashes are
Goat Island, California, made lished in a long time, and we are quite certain of an untuned character, since

the notable discovery that at-
mospheric disturbances possess
sharp directional characteristics
in thig /neighborhood. He is
hoperful that the fruits of these
observations will afford the key
for an intelligent study of
“static” the obstacle retarding the prog-
ress of wireless telegraphy and teleph-
ony. The discovery resulted in the es-
tablishment of continuous wireless com-
munications between the Philippines and
California. as well as affording a strik-
ing example of the value of purely scien-
tific investigations.

Doctor Austin has systematically out-
lined the problems relating to atmos-
pheric disturbances, While, he ‘stated
to this writer that these annovances are
not as troublesome in European coun-
tries as in the United States, he favors
systematic daily observations on the in-
tensity of atmospheric disturbances at a
large number of points in all parts of the
globe. If feasible, the intensity should
be measured in terms of electric voltage
on the antenna, expressed in volts per
meter height. Recording  apparatus
should be designed for malking these de-
terminations aulomatically. When cen-
ters of atmospherig disturbances are
identified, Doctor Austin suggests that
meteorological and electrical conditions
prevailing be carcfully dnalyzed with
the view of making known the causes
producing these disturbances. These
world-wide observations should be made
simultaneously, thus identifying the type
of disturbance, if possible. Finally he
would settle the question of the direc-
tion of the crashing type of “static.”
When this information has been assem-

that all of our readers, whether they be scien-
tists, amateurs, or novices, will look forward with
great anticipation toward these articles from this
master of Radio.

numerous that since they occur at dif-
ferent frequencies, they form a kind of
disturbance spectrum and thus appear in
the receiving appartus at cvery wave
length to which the antenna may be
tuned. While nothing is definitely known
as to the exact nature of the source of
the rumbling disturbances, it is believed
that they are probably produced in the
upper atmosphere by electrical readjust-
ments. The resulting electrical waves
expand in a more or less spherical man-
ner until the lower portions of the wave
front strike the ecarth when they spread
out guided by the earth and move off
with a wave front which soon becomes
practically vertical, exactly like the elec-
trical waves start from the transmitter
of an airplane.”

The investigations of Doctor Austin

‘indicate that powerful rumbling electri-

cal disturbances originate in definite cen-
ters frequently seeming to lie above
mountainous regions. Observations
made along the coast of Oregon and
Washington. for instance, suggest that a
major portion of these annovances to
wireless transmission came from the
direction of Mount Ranier. Well-defined
centers of disturbances have also been
identified in the mountains to the rear
of San Francisco and San Diego. These
points from which “static” originates ap-
pear to be constant in position and their
activities have not relaxed since first

WWW americanradiohistorv com

EDITOR.

individual occurrences are noted
at the same time on widely
varying wave lengths. When
atmospheric disturbances vos-
sess directional characteristics
and come from a point of the
compass at variance from that
oi the wireless signals, it is frequently pos-
sible to eliminate “static” and make for
clearer reception. This is dome by use
of uni-directional receiving instruments.
A notable example is that of the Cavite,
and Goat Island radio-telegraph stations
whereby constant communication is
maintained be:ween California  and
Philippine Islands, more than 6,000 miles
apart. However, a peculiar condition
favors the Pacific Coast. And, probably
in other portions of the United States
secondary centers of disturbances are
to be encountered, such as clouds and
mountains in proximity to the receiving
stations. These conditions are likely to
establish annoyances coming from a
number of directions simultaneously.

Doctor Austin, who is an international
authority on long-distance wireless com-
munication, was asked to name the_ most
powerful radio-telegraph station in the
world. He instantly cited the one at
Rordeaux, France, erected by the United
States Navy Department during the

[T

World War, which he rated as capable of
‘radiating * 85,000 meter-amperes.

The
latter term of measurment signifies
the’ number of antenna amperes multi-
plied by the effective height of the an-
tenna-in'meters. The newly-built French
radio-telegraph station at Sainte-Assise
is equipped at present with a radiating

(Continmed on page 1413)
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The New Schmidt Bigh Freauency Alternator
A Rival of the Vacuum Tube

HILE in the Goldschmidt ma-

chine and the installation of the

Wireless Telegraph Co. used

in Nauen, a repeated chang-

ing of the fundamental fre-
quency of the high-frequency current
used for sending is obtained, Schmidt has
succeeded with a single transformer, in
one step, and without direct current mag-
netizations to reach this frequency. The
hook-up is shown in Fig. 1. An alter-
natingf current machine M of average
frequency, say 6,000 cycles, works in
series with a condenser C; on the wind-
ings of the ffequency transformer. C,
is of such a capacity that the circuits of
the machine are in resonance with the
fundamental frequency impressed by the

A graphic representation of the high frequency
current produced by the Schmidt alternator.

alternating current machine. The high-
frequency circuit is connected directly
to this winding, that is to say, between
the points a and b, and it consists of a
coil with self-induction L-2 and a varia=
ble condenser C-2,

By appropriate proportioning of the
transformer and an adequate generator
current, that is, by a complete satura-
tion of the transformer coil, a distorted
potential curve results between the
points a and b, which at the limit give
single pointed peaks adjoining each
other, and separated by considerable
spaces. According to the choice of tun-
ing in the secondary circuit, currents of
a multiple of the frequency of the ma-
chine are directly obtained. The sec-

By Dr. K. Wirtz

Figs. 6 and 7 above show the internal construction of

the new Schmidt high frequency alternator.

below is a view of the alternator flywheel to which
are attached the automatic speed regulators.

ondary is inductively coupled with the
antenna in which, for keying a choke
coil, D, is connected according to
Pungs. It consists of two separate
ring-shaped iron cores, made of sheet
iron .07 mm, thick, which, in the dia-
gram in Fig. 1, is seen to carry two high-
frequency windings ww, and 2 direct-
current winding, wg, the load winding.

The two high-frequency windings, ww,
are so connected that the magnetic field
that is developed in the direct-current
winding, wg, is in opposition, increases
in strength and consequently no high-
frequency potential is induced in we,
whereas the field of force developed by
the direct-current winding, wg. passes
through the high-frequency windings. If
the key is pressed, the iron is mag-
netically saturated. The coefficient of
self-induction and also the resistance of
the high-frequency windings are res

T

duced. during intervals
between pressingd of the
key; therefore by re-
leasing the key, the co-
cfficient of self-induction
and the loss of resistance
by the coil are great. The
antenna is in tune with
the sending waves, while
the key is pressed; that
is to say, the direct cur-
rent excitation of the
coil is connected in. By
releasing the key the re-
sult is that in consequence
of the great self-induction,
not only a detuning but
alse at the same time the
resistance of the high-
frequency coil increases so
that the antenna current,
by the opening of the key,
falls to zero. If the ap-

Fig. 3 paratus is to be used for

wireless  telephony, one
has only to replace the
key by a microphone.

For the same purpose one
places in parallel with the
direct  current |winding,
wg, along with an iron
choke coil, a second source of
direct current which serves for pre-
magnetization of the coil D. By speak-
ing into the microphone the changes of
the coefficient of induction, and of the
resistance of the high-frequency wind-
ings within the straight line portion of
the curve u, remain, which represent
the relation existing between the heavy
current on one side and the microphone
current on the other side.

The field and the armature windings
are placed on the stationary portion of
the machine, just as in the Alexanderson
alternator. The rotating portion consists
of cast stee! body with no wind-
ing, fitted on circumference with

Fint
The circuit used in conjunction with the high
frequency alternator,

series of teeth, whose interspaces are not
filled with unmagnetic metal, as they are
in the Alexanderson machine.

Special care must be taken in the
building of the transformers in order to
make the loss of iron as little as possible.

{Continued on page 1388)

Detailed con-
struction is
here shown
of the iron
core choke coil
and the high
frequency
transformer
symbolized in
the circuit of
Fig. 1.

MO
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Or. Lee de Forest Speaks

R. LEE DE FOREST, the well-
known American radio en-
gineer, father of the three-
electrode tube known as the
Audion, and one of the world’s

pioneers with regard to the invention of
various radio, telegraphic and telephonic
apparatus, recently returned from Europe.
In a recent interview, at which the Editor
and the writer were present, a number of
very interesting disclosures were made con-
cerning the present status of the audion or
three electrode vacuum tube, and several
other points of interest, particularly to radio
men.

As the Fleming patent on the vacuum
tube used as a detector and amplifier or
rectifier, expired a few weeks ago, we asked
Dr. de Forest several questions concerning
the three electrode vacuum tube. Dr. de
Forest then disclosed at length some in-
teresting phases of the relative merits of
the Fleming patent, with respect to his in-
vention of the three electrode tube. “In a
contemporary radio publication a short
time ago., appeared an article by an eminent
expert, Professor J. H. Morecroft, of Co-
lumbia University, who stated that my
principal contribution to the radio art con-
sisted in placing a third electrode in a Flem-
ing valve,” said Dr. de Forest. ‘'‘That is
entirely wrong, and only states half of the
fact, for the principal desideratum with re-
gard to mv invention of the audion was not
only that I placed a third electrode in a so-
called Fleming valve or tube containing
simply a filament and the plate, but I also
first brought into play what is now com-
monly called a ‘B’ battery of high potential,
and which battery was caused to trigger
off its energy through the receivers when-
ever an incoming signal charged the grid
or third electrode, which I a little later
added. It was the addition of the combined
action of this third electrode or grid placed
between the filament and the plate, together
with the B battery that gave the remark-
able results which were found in the labora-
tory when experimenting with the audion.
It is impossible to make a hard two electrode
tube, containing simply a filament and plate,
as in the original Fleming valve, to oscillate
or do anything else useful which my three
electrode valve or audion accomplished.”

“Now that the British-owned monopoly
which the Fleming patent on the useless
two-electrode rectifying detector has been
lifted from the backs of the American
Radio publi¢” said Dr. de Forest, “my
company will at once enter into active
competition with the Radio Corporation,
which finally obtained the Fleming rights
from the Marconi company.” o

It is the irony of fate, coupled to jud1c1§1
decisions 'past all analysis, that not unt_ll
within two years of the expiration of_hls
own Audion, three-electrode and amphﬁqr
patents, Dr. de Forest, the inventor of .thIS
device which has completely revolutionized
the radio and telenhone art as well, is per-
mitted to manufacture, use and sell his
own invention!

One will have to search far in the his-
tory of patent law to find a more flagrant
case of injustice than this chapter which
has now closed with the expiration of the
Fleming two-electrode Edison valve
patent.

We asked Dr. de Forest what he thought
of the inventions of Major Armstrong.
with respect to what is commonly now
known as the Armstrong regenerative or
Feed-back circuits, and what he thought of
them with respect to his early invention of

An Authorized Interview
By H. Winfield Secor

a circuit which accomplishes similar re-
sults, and known as the Ultra-audion hook-
up. Dr. de Forest said:

“The crux of the whole matter with re-
spect to the Armstrong regenerative or
feed-back circuits and the de Forest-Log-
wood ultra-audion circuit, simmers down
to the point that in all of Armstrong’s cir-
cuits there is a coupling of the plate filament
circuit with the grid filament circuit by
some form of coupling transformer or its
equivalent. It is well to point out what is
perhaps an entirely new fact to many stu-
dents of radio, that it is not necessary in
the ultra-audion circuit to have any coupling
between the grid and plate filament circuits.
There is here in fact only one oscillating
circuit and that is the entirely novel grid
plate circuit. This fact I have demonstrated
time and again, as it was also demonstrated
by a noted radio investigator, Dr. Fred-
erick Holbom during my recent stay in
Germany, where 1 developed my new talk-
ing motion pictures. To prove that the
ultra-audion circuit would oscillate without

5

These two circuits show the difference between

the Armstrong feed back and the Ultra Audion
as outlined by Dr. De Forest

"L ny—

any oscillation whatever in the plate fila-
ment circuits as is the case in all the Arm-
strong arrangements, that it is not neces-
sary for this conditon to exist in our ar-
rangement of the apparatus, a proposition
which the court would not accede, the plate
of the audion may be grounded. This
grounding of the plate was also noted by
the German investigator. The only thing
necessary so that the audion will oscillate
in the ultra audion hook-up, is to have -an
inductance. and a capacity in the grid plate
circuits, so that thic single oscillating cir-
cuit can be tuned to the proper resonance.
Moreover, in Kuhn circuits as used in Ger-
many the inductance in the grid filament
and plate filament circuits are placed about
3"apart,and at right angles to each other.
so that there is no inductive relation be-
tween them through the air, as one might
surmise if this relation was not specifically
stated. The coupline here is entirely within
the bulb itself. In the present so-called
regenerative circuits used by many radio
experimenters, where a variometer or ad-
justable inductance is placed in the grid or
plate circuits, there may or may not be an
inductive relation between the two variom-
eters, according to how far apart they are,
and the position of the one with respect to
the other. If they are placed so as to act
one on the other, we have an effect as
described, and working according to the
theories of Major Armstrong, but if they
are separated sufficiently, and placed so as
not to act on one another inductively. or
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else properly shielded, then we do not have
an inductive relation between the grid and
the plate circuit, but we then have ‘the
Kuhn circuit. In other words, if you ar-
ranged the circuit so that you could prop-
erly tune the grid and plate circuits you
could make the tube oscillation, as I have
done in my early experiments years ago.
But this so-called Kuhn circuit effect must
not be confused with the ultra-audion single
oscillating circuit.”

_ Asked about the present status of radio
in Ge_rrnany, where Dr. de Forest has been
carrying on experiments with his talking
movies for the past year, he said that there
were several interesting new developments
in the commercial radio fielq, nut with re-
gard to amateur radio, there was prac-
tically nothing doing at all.

Among several other questions which Dr.
de Forest was asked, was as to whether or
not he still believed in the propagation of
radio waves around the earth by ether waves
in contradistinction to the Tesla theory,
that the free ether wave has little to do
with long distance radio, and that it is
practically "the ground conduction current
which carries the radio impulses to the dis-
tant station. Several of the apparently in-
controvertible claims of Dr. Tesla were
cited to support the latter’s theories with
regard to the ground wave propagation of
radio impulses, but Dr. de Forest firmly be-
lieves that we are not going to throw over-
board the ether wave explanation of radio
transmission as easily as one might think.

“It is all very true as you say,” said Dr.
de Forest, “that even as difficult a problem
as that explaining why an airplane that has
no connection to the ground can transmit
and receive radio messages perfectly, can
be explained by the Tesla hypothesis, on
the basis of,a capacity or condenser action,
but if I grant you that point, then I will
ask you why it is that the well-known
directive effects are obtained with different
types of antennae depending upon the direc-
tion in which they point, and on several
other factors? It does not seem reasonable
to me that if the propagation takes place
solely by conductiors through the ground,
that such a small, charged wire system as
the antenna, when considered in respect to
the great distance over which the wave
travels, would permit this antenna to so
effect the direction 'in which the waves
travel farthest.” Dr. de Forest was re-
ferring to the well-known directive effects of
the inverted L antenna, and other types, the
inverted L aerial transmitting or receiving
much more efficiently in a direction op-
posite to that in which the free end points,
as all radio experts know, and particularly
to the directive effects of a small receiving
loop high, above the earth in an aeroplane.

“I believe,” said Dr. de Forest further
“that we always have present the ether
wave, or call it what you will, as it olides
around the earth to the distant receiving
station, each wave being accompanied by its
complementary ground wave, the latter be
ing electro-magnetic and the former elec-
trostatic energy.”

Dr. de Forest was asked whether he be-
lieved that he theory of the Heaviside layer
still held true and that, as several experts
have previously held, long distance radio
transmission was, or is accomplished by
successive reflections of the waves radiated
from an antenna, and in this way caused
eventually to reach the antenna of the re-
ceiving station possibly one-quarter or half
way around the world.

(Continued on Page 1427)
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Mr. Murchison’s Radio Party

MR. ELLIS PARKER BUTLER

OR two weeks after Mr. Murchison

installed his radio receiving set

he and his wife did nothing after

dinner but sit in the parlor and

listen to it. For one week they
used ear-phones, but at the end of the
week Mr. Murchison decided that it was
a shame to have all the pleasures of
WJZ, WOR and the other programs and
not share them, and he bought a large
horn-like arrangement by using which
any -number of persons could sit at the
far side of the room and hear every-
thing very well indeed. It was a great
success.

For a Moment the Queen of Westcote Society Stood on One Leg, Her Arms Str

By Ellis Parker Butler

This addition to Mr. Murchison’s radio
gave him full and happy evenings for
one week, for he had become a true
radio enthusiast and his dayvs were
merely hours that he had to pass some-~
how until the time came to go home
and enjoy radio. He bought the best
radio magazines ‘he could find, .and
twelve books on radio, and he read them
all and learned a tremendous lot he had
never even imagined about radio. Al-
though he had paid quite a large sum
of money—for him—for his ready made
set, he was so excited about radio that he
set about building a set himself, and he
nearly drove his wife crazy trying to
explain what sounded to her like utter
nonsense about why a high-power re-
verse action transforms the antenna
generator into an edgewise inductance—
which means nothing at all.

By the end of the week Mr. Murchison
was such an enthusiastic radio builder
that he; told Mrs- Murchison he was
going to take his boughten set apart to
sec what was in it, and he even kept
Teena—the kitchen maid—from her work
while he told her about indoor antennae
and variocouplers. It was clear to Mrs.
Murchison that unless something was
done to bring Mr. Murchison back to
the sane pleasure of listening to the
programs of the broadcasting stations he
would soon be like Mr. Brownlee, who
was so interested in building better and
better amateur sets that he did nothing
else and never completed one sufficiently
to hear anything with it. Mr. Brownlee
was indeed a radio enthusiast. He had

become such an enthusiast that he could
nothing  but

talk nothing and think
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etched Out Before Her and One Leg Extended

radio, and whenever he pulled his hand
out of his pocket he shed screwdrivers
and crystals and wire and insulators
by the quart.

It was for this reason that Mrs. Mur-
chison conceived the idea of having a
radio party and, to her joy, Mr. Mur-
chison welcomed the idea with enthu-
siasm-

“Great!” he exclaimed. “I'd just like
to show some of these back-numbers
here in Westcote what radio really is!
We'll havé a dimner—a swell dinner—
and after dinner we will go into the
parlor and we’ll show ’em! And as for
class—think of, giving the first radio
party in Westcote! It will make you,
my dear; it will simply make lyou!”

“I thought of that, too,” said Mrs.
Murchison; “It should not, to say the
least, hurt my social standing. I thought
of inviting Mrs. Bimberry, dear.”

Mrs. Bimberry was the social dictator
of Westcote; she was the society queen.
She was also large. Mrs. Bimberry had
for years been reducing, banting, starv-
ing and dieting and she still grew larger
and larger. She hated it and she hated
ecveryone who referred to her size or
looked as if she was thinking of it.
Mrs. Murchison greatly desired the
favor of Mrs. Bimmberry’s social smiles
and in the depths of her heart Mrs.
Murchison had a wily little plan. One
of the broadcasting stations was send-
ing out “reduce to music” programs
every evening, and Mrs. Murchikon felt
that if Mrs. Bimberry heard the “re-
duce to music” number over the radio,
and was pleased with the idea and
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bought a radio outfit and reduced her-
self to music because of it, Mrs. Bim-
berry would feel everlastingly grateful
to Mrs. Murchison and would be her
iriend forever.

The dinner part of Mrs. Murchison’s
radio party was a great success. Not
only were Mr. and Mrs. Bimberry
present, but also Mr. and Mrs. Claygull
and Mr. and Mrs. Brownlee. At the
last moment Mr. Murchison had insisted
that Brownlee be asked, for
Murchison was an extremely
nervous little man and as the
time for the party approached
he Dbecame panic-stricken lest
his radio set should not work.
He wanted Brownlee on hand
in case there was any hitch
in the program. Brownlee could
certainly find what was the
matter with the radio outfit
if it did not work properly.

The dinner was excellent and
-all were very merry and talked
nothing but radio, and after
dinner Mrs. Murchison proudly
led the way into the parlor and
seated her guests in a semi-
circle after they had examined
the radio outfit and exclaimed
over it.

“Ah!” said Mr. Murchison, glancing
at his watch when all were seated. “We
are just in time. The program is just
beginning. Now you will see how sim-
ple this wonderful invention is. You
see here three dials. I turn one, and I
turn the next, and I turn the third,
and from many miles away comes the—
the—the—"

He had turned the dials, but nothing
happened.

“Perhaps Central has not given vou
the right conmnection,” puffed Mrs- Bim-
berry, who had eaten too much—as
usual—and felt a trifle cross.

Mr. Brownlee, who with difficulty had
made himself sit at all, now jumped up
and went to the table.

“Let me tune her up, Murchison,” he
said. “I know all about this game. You

AT

B

of our readers.

and smile with
months.

see, folks, I turn this dial to light the
amplifier, and this one to find the wave-
length and this to—to—to——"

Nothing happened.

Mr. Brownlee and Mr. Murchison,
quarreling in low tones pushed each
other aside and turned dials this way
and that way, but nothing at all hap-
pened.

“What in thunder did you do to this
thing?” Brownlee demanded, and Mrs.

S A A

E are pleased to announce that, beginning with this
issue and for the year to come, Mr. Ellis Parker
Butler will write radio stories exclusively for RADIO

NEWS.

Mr. Butler does not need much introduction.
out question, one of the greatest living American humorists,
his works having been translated
languages.

Mr. Butler has turnéd out a great quantity of literature
during the past 15 years, his best known work being, of
course, “Pigs Is Pigs.” then “Philo Gubb, the Correspon-
dence School Detective,” “The Incubator Baby,” “Mike
Flannery,” etc., etc.

The discovery that this eminent writer is a radio “fan” of
some importance will be hailed with delight by every one
Mr. Butler knows the foibles of the radioc
amateur well, and he has a keen insight into his mentality.
His first story proves this contention, and we congratulate
our readers on the new treat, and we know they will laugh
“Pigs Is Pigs” Butler for the next 12

—Editor.

I

Murchison tried to hide the annoyance
she felt by asking Mrs. Bimberry, in
her sweetest voice, if the coal situation
wasn’t just too pitiful.

“Get a move on, Murchison; get a
move on!” urged Mr. Bimberry. “I've
got a date at the club if this thing isn’t
going to pan out.”

“Oh! TI'm sure it will” said Mrs.
Murchison sweetly, and then, to Mr.
Murchison: “Henry, dear, do you sup-

He is, with-

into many different

1260

pose it makes any difference if the wires
you had stretched to the barn are gone?”
“What!” cried Mr. Murchison. “My
word, Mary)¥ Do you mean to tell
me »
“Now!, please, Henry,”’

begged Mrs.

Murchison- “There are guests present,
please remember. O_f course those wires
are gone! I certainly did not know

those wires were necessary, did I? You
distinctly told Teena—I'm sure I heard
you—that the wires out there
were no longer necessary. So
when they fell down this after-
noon I gave them to a little
boy who asked for them.”
“Well, of all the idiotic——="
Mr. Murchison began, but Mr.
Bimberry interrupted him.

“Well, Jane,” he said to Mrs.
Bimberry, “I guess we might as
well be going; there doesn’t seem
to be any radio radiating here
this evening. I told you »

“Now, wait; please wait!” ex-
claimed Mr. Murchison dis-
tractedly. “Don’t get mad, Bim-
berry. Don’t blame me for
this! I did happen to say that
out-door aerials were no lonoer
necessary, but I did not mean
they were  not necessary
for ws. It's a nice state of things when
a woman picks up your slightest word
and gives your antenna to the first
red headed boy that comes along—"

“He was not red headed!” exclaimed
Mrs. Murchison. “And if you feel called
upon to say mean things to me, Henry
Murchison, you might wait until a time
when—"

(Continued on page 1384)

Toward the Top of the Radiator to Which She was Wired Like a High Art Nature Dancer Hopping on One Leg.
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The A. C. Line as a Source of Current
for the Vacuum Tubes

Fig1

The Alternating Current is Rectified by the

Tube “A” and Fed to the Plate of Tube “B”,

The Winding S, Supplies Current for the Fil.
ament of the Rectifier Tube.

NE of the drawbacks of the
vacuum tube sets is the use of

storage batteries for lighting the
filaments and dry cells to fur-

nish the necessary high tension

for the plates of the tubes. With the in-
creasing popularity of radio and the
great number of receiving sets ncw in
use, the possibility would be desirable of
using the current from' the light line to
supply the radio receiver in the home. A
great many attempts have been made
along this line; some have tried to use
' the current from the D. C, line to supply
both filaments and plates, others
have tried the more difficult prob-
lem of utilizing the A. C. for the
same purpose, Since 1919, Mr.
Valette has used a system which

\%

By R. Barthelemy

tem. As shown in Fig. 2, the center tap
may also be taken on the secondary wind-
ing of the transformer supplying the fila-
ment current. Some time later, M. Moye,
described his ingenous system consisting
of the use of a crystal detector for recti-

fication after the signals have been
amplified through a radio frequency
amplifier supplied entirely by A. C.

These circuits were described in recent
issues of the Rabpio News. Quite a few
amateurs have built and used some am-
plifiers supplied from the light line and
found that fair results could be obtained.
We say fair results because when a
vacuum tube receiver is entirely supplied
with A. C. it becomes difficult to get
maximum amplification by the feed-back
system, because, when the tickler is
turned, the noise increases in a great pro-
portion as one reaches the point where
the oscilliations start. When regenera-
tion is miximum, one notices a low fre-
quency modulation of the signals re-
ceived and also the hum caused by the
machine which increases in intensity to
such an extent that signals are almost
inaudible. Therefore, in order to receive
the signals, especially telephony without
any trouble or interference caused by

permits the use of A. C. for the
plates. Several radio frequency
amplifiers of both three and four
tubes were installed and success-
fully operated. Fig. 1 shows the
circuit which comprises a small
transformer, T, and a rectifying

tube which 1is of the standard
type, A. The step-down trans-
former has two secondary wind-

ings, S1 and S2, furnishing the
filament current for the rectifying
tube and the plate current for the
amplifying tube. A filter system
composed of iron choke coils and
condensers of the proper values,
smooth out the hum and furnish
current which is sufficiently con-
stant to prevent any noise being
heard in the telephone receivers. This
was the first successful system utilized. In
1919, we had taken a patent in the name of
the “Societe Independante de T. S. F.” on
a system to light the filament of the tubes

7

f

Fig.3

Incorporates 1
Method of Decreasing the Hum, Together with
a Filter System in the Grid Circuit.

This Circuit the Potentiometer

with A. C. In order to reduce to a mini-
mum the noise caused by the A. C, the re-
turn from the circuit is made not to one
leg of the filament, but to a center tap
taken on a potentiometer or similar sys-

i

Supply.

c,

%
Fig.4

In This Circuit A.C. is Used for Both Filament and Plate
The Supply fer the Plate is First Rectified and

then Smoothed Out by Condenser and Chokes.

the supply, it is necessary to operate the
tubes with a low degree of efficiency,
since it is not possible to increase the
feed-back action very much. This is, of
course, a solution, but not the best.

Recently, the Societé Ducretet, during
some researches carried out along this
line, found that it was possible to secure
very good operation from A.C. by means
of a special tube which will be described
later. They noticed that when an or-
dinary vacuum tube was connected in
such a circuit as Fig. 3, some noise was
still noticeable in the telephones. Since
there is no low frequency induction in
such a system, the source of the trouble
was found to be caused by the variation
of temperature of the filament during
one cycle. If, in such a set, the feed-
back coil is brought closer to the grid
coil, increasing the regenerative effect, a
strong roar becomes audible. It is
caused by the variation of temperature
of the filament, which is amplified in the
same proportion as the signals but is, of
course, very much stronger. It is well-
known that the temperature of the fila-
ment acts upon the stability of the tube
and upon its point of oscillation. If the
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temperature of the filament is kept suffi-
ciently low, little trouble is experienced,
but if it is increased up to a certain limit,
it happens that when the temperature be-
comes maximum at the peak of a cycle,
oscillation starts.and produces a heter-
odyne effect which is difficult to over-
come. The noise heard in the telephones

corresponds to a signal covered by
strong I. C. W.

i

- | -

o Fig.2
This Circuit was Found Practical in Using
A.C. Filament Lighting. The A.C. Hum is De-
creased to a Considerable Degree.

After observing this, the experimenters
tried several tubes with two filaments
supplied by A. C. and various frequen-
cies. A tube was even tried with two-
phase current, and high frequency cur-

rents were also tried in an en-
deavor to reduce the noise. How-
ever, the best solution found so
far consists in the use of 2 tube,
the filament of which is ofJ:a suffi~
cient size to remain practically at
the same temperature during the
interval between the peaks of the
cycles.

With such a tube, no more
low frequency noise is heard, but
only an extremely faint buzz which
is absolutely negligible and which
does not cause any trouble even
when receiving long distance sta-
tions, the signals of which are of
a low audibility. It permits also a
turning of the feed-back coil so as
to obtain maximum regeperation
without having the trouble pre-
viously mentioned.

Thanks to these tubes, it has been
possible to design a receiver entirely
supplied with A. C. The circuit ilshown

"o

in Fig. 4 As may be seen, it is|a very
simple receiver, designed for ‘popular
use, for the reception of broadcasting
stations, only those two controls being re-
quired. The set itself is composed of
two units, one comntaining the receiver
proper with the tube, and the other con-
taining the transformer, filter systém and
two small electrolytic rectifier cells, Such
1 receiving set will soon be n the

(Continued on page 1412)

Fig 5
The Incoming Signals are Rectified by a Crystal

Detector and Amplified by the Two Tubes. A.C.
is Used for Filament and Plate Supply.
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Those Other Worlds

UDIO Amplification! Yesterday—
A the mystery of deep-eyed savants.

today—a familiar term to every
schoul boy. Tomorrow—“optio” amplifi-
cation! Why not?

Science has long known that we live
in an infinitesimal world bounded by our
five very limited senses. e hear a little,
but only a small iraction oi the known
musical scale. We see a little, but not
far or much without the aid of science.
We smell, taste and feel a little but
how much we do not really know.

Aund now comes the practical develop-
ment and general use of radio communi-
cation with rapid progress in the under-
standing and control of unseen forces

far beyond the natural range of our
physical sensibilities. Has the door been
unlocked? We have speculated

much. Perhaps we can now change
from speculation to proven the-
ory and bring many things out
of the obscurity of ignorance into

the Dbright light of scientific
knowledge.  Let us consider a
little.

Prior to the seventeenth cen-
tury man had to depend on his
unaided eyesight to gnide him in
his travels and his investigations
of the phenomena of wnature.
Then came the telescope and his
physical vision was greatly broad-
encd. He began to realize that
his country and, later, his world
were only small parts of an im-
mense universe. This led to the
development -of other sight-aid-
ing instruments until today he can
look through the human body and watch
its organs in operation; an achievemnt far
beyond the imaginative possibilities of the
days of Gallileo. And all this came from
the study and understanding of the nature
of light which was found to be simply
a certain kind of wave like disturbance
in what is called the ether.

The next one of the human senses
which rallied the scientists to its aid was
that of hearing. Sound, too, was studied
and found to be a disturbance, not of
the ether but of the air, and also travel-
ing in the form of waves. It was soon
found that the human ear could per-

By DOUGLAS A. GRAHAM

ceive only a verv small range of these
sound waves and that a musical scale
existed infinitely greater than mortals
had yet appreciated. We have all read
of the Music of the fairies and the
Angels and most of us have treated it as
fancy. But is it? No. two people are
just alike. Some can seec farther and
hear Delter than others. Scientists can
produce sounds we cannot hear. Per-
haps there are other sources of music
and speech that we cannot hear and is it
not rcasonable to assume that the ears
of some mortals may be able to detect
these sounds or that a means will some
day be found to enable all of us to hear
them?

Then again we have the phenomena
of mental telepathy, mind reading, hypno-
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N publishing Mr. Graham’s warticle the
l editors disclaim all responsibility for the

thoughts expressed therein in view of
their rather revolutionary nature. At the
same time the editors feel that there is a
tremendous interest in the ideas expressed
by Mr. Graham and who knows but that at
a future date some of these ideas may be
worked out? It is fascinating to contem-

.plate all the new worlds that the Vacuum

Tube will open up to us and it is indeed
opening them up every day.
EDITOR.

S R i

tism, mental or Christian healing, clair-
voyance, clairaudience, spiritualistic
communication and materialization and
many others. The principles underlying
all of these have their supporters and
all of them are backed by testimony
which is hard to reject completely. You
may be a believer in one and a scoffer
at the others but you can neither prove
your own claims to the world nor absolu-
tely disprove the claims of the others.
You may disbelieve all of them but you
cannot laugh at all of them. And, if you
are a thinking man you will have to
admit that it has been demonstrated be-

yond a reasonable doubt that human
understanding 1s as yet very limited and
that there are forces, sounds and per-
haps whole worlds outside our own
limited mental horizon but which sur-
round us in our daily life.

Scientists formerly have made a clear
distinction between force and matter and
have held that matter could be divided
only into its smallest unit which man
called the atom. Now the atom has been
analyzed and found to be made up of
still smaller parts which they call elee-
trons. And electrons are units of force.
It is reported that a boy ex-
perimenter has recently succeeded in
sending milk by radio. This probably
was some newspaper joke. A joke to-
day, yes—but 50 years hence? Probably
an everyday occurrence. Eleetric
current which creates the electro-
magnetic waves of radio com-
munication, is made up of elec-
trons or small units of force or
energy. Milk is matter which can
be divided into molecules, atoms
and finally into electrons. Ap-
parently, therefore, milk is made
up of the same units as elec-
tricity; it is only a difference in
the way it is assembled. Oxygen
combines with air and makes rust
—a solid. It combines with
nitrogen and makes air—a gas.
Or it may combine with hydro-
gen and form water—a liquid.
The element is the same in each
case. It appears, therefore, that
matter is not matter at all but
force like electricity, sound or
light. So it would seem that both science
and our own personal experience and
reason bring us to the inevitable con-
clusion that this generation has learned
only enough to realize how little we
really know and that there is a missing
key to “those other worlds” which, when
found, will open up possibilities hereto-
fore considered as entirely in the realm
of unprovable belief.

But how are the recent developments
of radio related to these interesting but
somewhat mysterious facts. To consider

(Continued on page 1407)

A New Radio Loud-Speaker

Front View, Showing the Leaf-Shaped Spruce

Round Board. It Is 10 Inches in Diameter.

By Beryl Dill

HEN the radio craze first swept
thd country, .everyone listened
to the concerts and broadcasted
material by means of the ordinary tele-
phone receivers. This, however, soon
lost its first favor and the question soon
became that of some device whereby
the sound could be heard by all within

a room. This gave rise to the loud-
talker, the use of phonographs and
other devices for amplification. All

save the most ardent radio fans, how-
ever. have found that mnone of these
devices have been pleasing, the tones
being usually harsh and grating.

R. H. Marriott, expert radio aide of
the Puget Sound Naval Station, has
solved the question of a pleasant toned
radio receiving set in his home and his
device is so much finer than the usual
.horns, sound chambers metal and dia-

(Continued on page 1409)
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An Iron Arm-
ature is Fastened to the Lower part of the
Round Board.

Rear View of the Loudspeaker.
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Use of High-Power Uacuum Tubes

By Dr. [RVING LANGMUIR

Assistant Director Research Laboratory, General Eiectric Company

- Fig. 4. One of the 1,000-kw.

HE recent tests at rocky Point,

L. I, using 20-kw. pliotrons as a

source of radio-frequency

power have demonstrated the

practical operation of high-

power vacuum tubes. The Alexanderson

Multiple~tuned antenna was used, sup-

plied by high-frequency current from six

20-kw. pliotrons running in parallel, and

during a sixteen-hour test signals were

transmitted to Nauen, Germany, and

came in from there. These signals were

in addition to those usually transmitted
avith the Alexanderson alternator.

The tubes used in this test, like the
ordinary vacuum tubes used for

Magnetrons Recently Developed.
The Filament of This Tube Is 0.4 in Diameter and 22”7 Long. It
Is Excited by a Current of 1,800 Amperes at 16,000 Cycles.

during the war for small
radio-telegraph and radio
telephone sets.  Gradually
tubes of 50 watts and 200
watls were developed,
using tungsten filaments as
cathodes and with plates of
metallic molybdenum capa-
ble of operating at such
high temperatures that
they could dissipate by ra-
diation relatively large
amounts of power. During
the last few years tubes
of this type of 1 kw.
and 5 kw. capacity have
been  developed. The
molybdenum anodes in
these larger tubes are
of cylindrical form and
operate at high tem-
peratures so that they
can radiate the heat
through the transparent
glass wall of the bulb.

In going to larger
powers it becomes diffi-
cult to make an anode

of sufficient size to
radiate to energy dis-
sipated, and therefore

resort has been made to
water-cooling the anode.
In this way the glass
bulb was avoided ~ en-
tirely except as a means
of insulating the leads
connecting the electrodes
to other external circuits.
The anode instead of being inside of
the tube, is made to be the envelope of
the tube. This introduces several new
problems, for it is necessary to make a
vacuum-tight seal between the cylindri-
cal anode of relatively large diameter
and the glass tube through which the
leads are brought. Furthermore, new
problems arise in connection with makm-
taining sufficiently high vacuum in a
metal container in which large amounts
of energy are being dissipated. These
and other similiar problems have been
worked out largely as a result of sev=
eral years’ work on the part of W. C.
White and H. P. Nolte.

Power Jing
22,000-¥oit, 3 phase, 60 cycle
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Fig. 3. The Circuit Used in the Recent Tests.

The Power Is Supplied from a Three-Phase 60~
Cycle, 22,600-Volt Line.

Fig. 1 is a photograph of the|outside
of the 20-kw, tube, which has already
been manufactured in relatively large
numbers and is commonly known by
the type surmber UV207. Tt is seen that
the lower part of the tube conkists of
a copper cylinder of about 1.9 in. outside
diameter and about 8§ in. long. This is
sealed to a large glass tube of about 2.75
in. diameter by means of a conj al thin-
metal portion consisting of copper-cov-
ered nickel steel, this material acting as
a substitute for the very expensive plati-
num which might otherwise be used. The
upper glass portion of the tube is about
10 in. long and serves merely to lsupport
and insulate the filament leads from the
grid and anode,

Fig. 2 is a photograph illustrating the
interior construction of the tubée. The
cathode is a heavy tungsten filament of
about 0.04 in. diameter bent in the form
of a “W” supported on stout tungsten
rods. It requires about 50 amp. heating
current at about 20 volts, thus corsuming
about 1 kw. The plate or anode oper-
ates at about 15000 volts direct current
with respect to the cathode, The out-
side of the plate cylinder is directly in
contact with running water supplied at
the rate of about 2 gal. to 3 gal.

receiving radio signals, contain
three electrodes, the filament, the
grid and the plate, and to this
extent they incorporate the prin-
ciple first brought forward by de
Forest. By the use of a very
high vacuum and by special fea-
tures of construction, ionization,
due to a gas residue is brought
down to negligible value, and in
this way it has been possible to
develop pliotrons capable of op-
erating at higher and higher

powers. The present 20-k\_zv. tube
marks simply one step in this
development. The original de

Forest audion operated with cur-
rents of at most a few milliam-
peres and at voltages of 30 or

T =

40, so that the power which
could be controlled was about
0.1 watt or 02 watt. By using

the new principle of a pure elec-
tron discharge. independent of

‘fwg«?}.w._?_ e

per minute.

Because of the possibility of dis-
sipating a large amount of power
from the water-cooled anode it is
possible to make this anode rela-
tively  smaller—-in fact, much
smaller than is used in the S-kw.
tube. This aids greatly i over-
coming the space-charge effect
which is a feature limiting the effi-
ciency of electron tubes. These
20-kw. tubes have therefore a
rather higher efficiency than the
low-power tubes with molyb-
denum anodes. In the production
of radio-frequency power these
tubes give an output of 20 kw.
in an antenna with a plate effi-
ciency of 75 per cent, the filament
loss of 1 kw. reducing the over-
all efficiency to about 70 per cent.
This is by no means the limit of
the efficiency that these tubes can

gas lonization, it was possible to
develop tubes for transmitting
purposes, Those were used widely

Fig. 2. Interior Construction of the 20-kw. Tube.
The Filament Is Made of Tungsten and Con-
| suwes ? kw-
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give. If used for lower frequency,
considerable  higher efficiencies
may be obtained,

The particular set-up used in
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Tungsten fila-
ment of the
1,000-kw. Mag-
netron. Note
its size in com-~
parison with
that of the
electric light.
This filament
consumes 20
kw.
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the recent tests is illustrated in the diagram
of Fig. 3. The power is supplied from a
three-phase, 60-cycle, 22,000-volt line. Each
. phase is grounded through a reactor and is
also connected to the anode of a water-
cooled kenotron. These kenotrons are cor-
structed just like the 20-kw. pliotrons ex-
cept that the grid is omitted. The filaments
of the kenotrons are excited by an insu-
lated filament transformer fed from 110-volt,
60-cycle current. In the recent Rocky Point
tests carried out by co-operation between
E.F. W. Alexanderson, C. W. Hansell of the
Radio Corporation of America, W. R. G
Baker of the radio department of the Gen-
eral Electric Company and H. J. Nolte and
W. C. WHite of the research laboratory,
three kenotrons were used for rectifying
the alternating current supplied. The power
from the kenotron outfit was smoothed out
by a capacity Cl, shown in the diagram.
This direct-current power supply was fur-
ther smoothed out by the choke coil L1, or
50 millihenries. This direct-current power,
ranging from 10,000 volts to 15,000 volts,
was then applied to the plates of six plio-
trons operating in parallel. The grids of
these pliotrons were excited by a master
oscillator giving about 1,250 wvolts and
capable of delivering about 1.5 kw. of
high-frequency power. The grids were
operated in parallel, each grid being pro-
vided with a grid leak and grid con-
denser. The connection to the antenna
from the plate circuit ‘was made by
means of the condenser C2, which was
tapped into the antenna circuit at a point
in a series of condensers C3, connecting
the antenna with the ground. The-an-
tenna itself was counnected to the con-
densers C3 through the tuning coil L.
The antenna was of the multiple-tuned type
which has been described by Alexanderson.

In the tests recently made where sig-
nals were transmitted to Nauen the an-
tenna current was about 310 amp., which
is about one-half that used ordinarily
with the Alexanderson alternator. No
particular effort was made to obtain the
full output of the tubes in these tests,
and undoubtedly more than twice as
much power will soon be obtained from
a similiar number of tubes. The tests
have demonstrated on a larger scale
what we have already known from labor-
atory, studies of individual tubes, that
these tubes are capable of thoroughly
satisfactory operation with an output of
about 20 kw. The filament design is
conservative, so that the life of the tubes
*Physical Review, Vol. II, page 450, 1913.

{IProceedings of Institute of Radio Engineers,
September, 1915.
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should average several thousand
liours in actual oneration.

The practical utilization for
radio purposes of these 20-kw.
tubes marks merely a step in the
application of the basic pinciple
of the pliotron. . Since 1912,
when this development was first
begun, the energy controlled by
the three electrode tubes has been
increased from the 0.1 watt or
0.2 watt of the original audion
up to more than 20,000 watts, an
increase of more than a hundred-
thousandfold.

This has been accomplished as
the result of a careful study of
the fundamental principles in-
volved in the conduction of elec-
tricity through high vacuum.
The writer’s own work in this
field was published in 1918 in the
Physical Review* and the first
work in applying this principle
in the construction of vacuum
tubes was described before
the Institute of Radio En-
gineers in 1915.9

Larger tubes than
rated at 20 kw. are being
constructed. A 100-kw. tube
of nearly the same type as

those

the present 20-kw tube s
now being developed by W.
C. White and H. J. Nolte and
promises to be fully as suc-
cessful as the present tube, in addition
to having the advantage of somewhat high-
er efficiency.

Another quite different type of tube, in-
volving the principle of magnetic .control
proposed by Dr. A. W. Hull and called by
him the magnetron, has been constructed by
J. H. Payne. This tube, photograph of
which is shown in Fig. 4, consists essen-
tially of a water cooled cylindrical anode
30" long and 134" in diameter. In the axis
of the anode is a tungsten filament 0.4” in
drameter and 22" long. This filament is ex-
cited by current of 1,800 amp. at 10,000
cycles, the filament excitation requiring
about 20 kw. The magnetic field produced by

RO
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Fig. 1. Outside View of the 20-kw. Tube Which
Has Already Been Manufactured in Large
Quantities. It Is Known as the U. V. 207.

WWW.americanradiohistorv.com

The Space Taken Up by This 1,000-kw. Tube Is Very Small
Compared to That Required by a High-Frequency Alternator

of the Same Capacity.

this large heating current is sufficient to
“cut off” the electron current from the
cathode to the anode during a portion
of each half cycle of the current passing
through the cathode. this action taking
the place of that 5f the grid in the three-
electrode tube. The electron current to
the cathode .is thus interrupted 20,000
times per second. By the use of properly
tuned circuits this can be used for the
production of high-frequency power for
radio or any other purpose. The particular
type shown in Fig. 4 will supply 1,000
kw. of 20,000-cvcle power at an effi-
ciency of 70 per cent, operating with an
anode voltage of 20,000 volts direct cur-
rent.

For radio purposes efficiencies of 70
and 80 per cent are eminently satisfac-
tory, but for other engineering purposes
they are not so high as would fbe
generally desired. Another line of de-
velopment 1s therefore in progress, viz,
the production of tubes of higher effi-
ciency as well. as tubes of larger out-
put.

The energy loss in heating the filament
can be reduced to one-tenth, or even less
than one-twentieth, of that necessary
with a pure tungsten cathode by employ-
ing a “thoriated” tungsten filament under
special conditions which have been the sub-
ject of study during the last few years.

The advantage of the thoriated fila-
ment is due to an’ absorbed film of
metallic thorium on the surface of the
filament, this film consisting of a single
layer of atoms. The thorium as fast as
it evaporates off the surface is supplied
by diffusion from the interior of ‘the
filament. In utilizing this effect a par-
ticularly high degree of vacuum is de-
sirable, or at least the presence of those
gases must be avoided which would oxi-
dize or otherwise combine with the very
thin film of thorium. For this purpose
the vapors of various reducing materials,
such as magnesium, or alkali metals,
such as potassium substances containing
carbon have been used. Very successful
results have been obtained in adopting
this thorium filament in power tubes. At
prescnt the necessity of using this more
efficient cathode is not very pressing,
but with a future demand for high effi-

(Continued on page 1412)


www.americanradiohistory.com

1274

Radio News for Tanuary, 1923

Radio with the Public Utility Companies

By GEORGE J. GROPP
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Fig. 1.

This receiver consisting of two stages of radio frequency amplification, detector and two

stages of audio frequency amplification gave very good results using the lighting line as an aerial.

VER since Major General Squier an-
E nounced his invention of “Wired
Wireless,” public utility companies
have been experimenting with radio for
use in their service lines. In the past
four months The Richmond Light &
Railroad Co. of Staten Island, New York,
has done much radio research work on
the uses that radio can be put to by
a public utility company.

The first thing tried was wireless teleph-
ony, using lighting service wires as an-
tenna. A wire was fastened from the
aerial post of the receiving set to one
of the lighting service wires (the non-
grounded side). One side of the line is
grounded, therefore, a fixed condenser
of 002 mifd. was inserted. between the
aerial post of the receiving set and the
lighting service wire. This scheme met
with success. In some instances the
audibility of the music was as good on
the lighting service wires, as it was on
a one-wire aerial 110’ long and 100" high.
It was found that location of lighting
service wires made a difference in the
reception of signals. Service wires in
high buildings and buildings with few
outlets were found to give best re-
sults. These results were all obtained
on vacuum tube sets, but could not be
obtained with a crystal set. Among the

receiving sets used were a VVestir}g-
house Sr, Westinghouse Regenerative
Receiver and Two-step Amplifier, a

home-made regenerative receiver using
variometers with three steps of audio
frequency amplification and a Magnavox
could be heard two blocks away. We
notified consumers about the results by
newspaper advertising and also helped
them to attach their sets to the lighting
service wires. This service was appre-
ciated.

The next thing to be tried was the re-
ceipt of wireless ‘telephone messages
from a broadcasting station more than
one hundred miles away and retransmit
this broadcast on the same wave-length
over a transmitting set which was at-
tached to the lighting service wires. In
this way consumers could enjoy con-
certs from distant broadcasting stations
on a small vacuum tube set. The set
with which we receive the broadcasts
is a regular honeycomb receiving set
with two steps of radio frequency, detector
with two steps of audio frequency ampli-
fication. The hook-up is shown in Fig. 1.
This set was used on the lighting ser-
vice wires a loop aerial 4’ square and
two wire aerials, one 80" long, the other
100 long, and each 100’ high. The latter
gave the best results. Some stations
were receiving with the itwo aerials
parallel. The location of the aerials was

ideal, being strung from a high smoke-
stack to two derricks.

The transmitter is a 10-watt radio tele-
phone transmitter using absorption mod-
ulation. The panel measures 15” square
while the receiving panel is 15"x30”.
The panels are made of ashestos and
coated with black switchboard lacquer
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Fig. 2. The circuit of the 10 watt radio telephone
transmitter is shown above. Absorption modula-
tion is used.

which gives it the appearance of bake-
lite. The diagram of the transmitter is
shown in Fig. 2. The high voltage for
the plates of the tubes is obtained from
the trolley service. The voltage is
brought down by inserting a lamp bank.

It was decided to try working a re-
ceiving set with the alternating current
supply for use as “B” battery and “A”
battery. A special transformer was built

transformer troubles, one was tlade to
stand up. A UV-202 was used as
rectifier, which answered the purpose. A
rectified voltage between 40 and 120
volts was obtainable by varying the fila-
ment brilliancy. When first tried. a loud
hum was noticeable. After making ad-
justments on the potentiometers, “C”
battery and putting in a 10-microfarad
condenser, the hum was smoothed out.
There was but a slight hum, but it was not
objectionable. This is the kind of set peo-
ple are looking for. In this way the
public utility company can serve to its

consumers its “A” and “B” battery
source. More data will be available in

the near {future regarding results ob-
tained with these sets. Advertising could

be transmitted over the lighting service

wires which would prove to be a bigger

and better way than any now used. Also,

portable sets could be made for linemen

for communicating along the lines. The

lighting service is supplied with all over-

head wiring. The future of radio in the

public utility company lies in the hands

of the radio research worker. Tt is in

the experimental stage and the| possi-

bilities in which radio can be used by

public utility companies are unlimited.

NATIONAL BROADCASTER’S
BUREAU

Revival of public interest in radio and
a consequent boom in the industry was
the consensus of opinion of Radio broad-
casters of the country, who met at the
Hotel Sherman, Chicago, October 16,
to organize aj National Broadcasters’

Bureau for the protection of their in-
terests.

The gathering of radio men was some-
what startled by the straight-from-the-
shoulder announcement of George S.
Walker, president of the Western Radio
Corporation, of Denver. who also op-
erates Broadcasting station, WFAF, that
5000 radio dealers are on the verge of
bankruptcy and that something must be
done to readjust conditions in the in-
dustry to save this small army of busi-

ness men from the loss of their invest-
ment.

This statemnt aroused the conferees
to a realization of the situation in the
industry and brought out an expression
of belief that the first of the vear would
see a renewed interest in radio by the
public and the movement of radio sup-

to give one winding of 300 volts and two plies from the dealers’ shelve. Mr.
windings of 8 volts each. After many (Continued on page 1324)
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Fig. 3. Alternating current was successfully used in suppling the plates and filaments of the
amplifier tubes. A crystal detector was used for rectifying the incoming signal energy.
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B Selective Long-Wave Receiver

HEN receiving continuous waves,
which are sent at a frequency far
beyond the limits of audibility, it is

necessary to have a local oscillator at the
receiving station interfering with the incoming
waves so as to make them audible’by pro-
ducing beats at a musical frequency. The
local oscillations can be produced either by a
separate low-power oscillator, (Heterodyne),
or by the receiving circuit itself when the
detector is a vacuum tube (Autodyne). This
latter method (Armstrong’s regenerative
receiver) is used in most receiving sets as it
is simpler than n2'ng a separate heterodyne,
and, at the sa1 time, 1s somewhat more
efficient on ac*~ int of the amplification of
the regeneral.ve effect, which, while it
reduces grid damping, increases the sharpness
of resonance, thus giving a greater sensitivity.

It is clearly evident that with either
method, in order to get the beats at a musical
or audible frequency the wave-length of the
local oscillator must be slightly different from
that of the transmitting station. This is all
right when using a separate oscillator, as the
proper recelving circuit remains tuned to the
exact wave-length being received, but it is
not so when the interfering oscillations are

By MARIUS THOUVAIS
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A Receiving Set|.
Employing Both
the Autodyne and
Heterodyne meth-j
od for Continuous
Wave Reception.
In this Combine
ation, the Re=-
generative Effect
is Retained and
the Advantage of
the Heterodyne | %

Incorporated. 3
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is exceedingly small, as every one knows it is
less than 0.5 per cent up to 1,000 meters,
and it is, therefore, negligible. This mistuning
increases quickly with the W-L, and when we
reach long waves the detuning becomes so
great (it increases up to 6 per cent_about
1,000 meters for 15000 meter-waves) as to
cause a considerable loss of efficiency. If we
consider the sharpness of resonance of C.W.
and of audion receivers, such a mistuning

AT LRI

A Separate Het-

. A
Tickier—
Secondary -

produced through the receiving circuit itself
and here the receiver can no longer be
exactly tuned on the incoming signals. How-
ever, when receiving short waves the detuning
necessary to get a musical pitch in the phones

TATIC is emphatically a mishomer!
Static, according to Webster ‘‘pertain-
ing to bodies at rest or in equilibrium’’,

means that we do not hear any STATIC
in our wireless receivers, but merely the
discharge of static electricity which has accu-
mulated to the point where the potential per-
mits it to bridge a certain gap of resistance
and thereby create what I term Static waves.

Is this in any way different from our

present laboratory methods? We simply
charge a condenser until its potential reaches
a point’ where a certain resistance (between
the gap electrodes) is broken down. Do we
call this STATIC ELECTRICITY? No!
Wrell, then why refer to the waves generated
by natural effects STATIC? Was not our
electricity while storing in the condenser
actually static electricity? Yes!

erodyne May Be
Used as Shown at
the Left or it
May be Combined
with the Main
Circuit as Shown
at the Right,
Thereby Employ-
ing the Same “A”
and “B” Bat-
teries.

\/Z//7/7(y cond i

can no longer be accepted. The fact is too
well known to need further comment and
quite a lot of experimenters have pointed
out the inefficiency of autodyne receivers
for long C.W. and have shown the necessity

The Static Question
By Ray Dio

The whole trouble with the static situation
and the reason why we SHALL NEVER
TOTALLY ELIMINATE STATIC FROM
OUR WIRELESS SYSTEMS is that we
have actually reproduced the static discharge
and created waves with apparatus similar to
the methods employed by mother nature.
AND NOW, FOOLS THAT WE ARE, WE
STRIVE IN VAIN TO ELIMINATE THE
WAVES WE ARE REPRODUCING. IT
IS JUST AS EASY TO DEVISE A PER-
PETUAL MOTION MACHINE WHICH
WILL GENERATE POWER. If you care
to amuse yourself—try either one. It will
satisfy your curiosity.

To reduce interference from static waves
is a very easy matter, and the theory I pro-
pound regarding the way in which it is
accomplished should be clear to every reader.

WIRELESS WAVE
Electromagnetic Electrostatic
Component Component
60% 0%

TABLE 2 STATIC WAVE
Electromagnetic Electrostatic
Component Component
40% 60%
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of coming back to the separate heterodyne.
However, when relinquishing the autodyne
method we at the same time lose full benefit
of regeneration and it is astonishing that so
few experimenters realize the great advan-
tage that can be gained by using both auto-
dvne and heterodyne at the same time.

The writer used this method for a long
time at his own receiving station and found
it extremely effective for all long-wave
stations and particularly for American ones.
The photograph, Fig. 1, shows the appear-
ance of the set, which consists of two sim-
1lar wooden boxes; the first one is the
long wave regenerative receiver and the
second is the heterodyne unit. If we use
the usual ready-made heterodyne it is nec-
essary to use separate plate and filament
batteries for each of the two tubes, but
with the special hook-up, Fig. 2, the same
batteries can be satisfactorily used for the
two circuits, the autodyne receiver and the
C.W. oscillator at the same time. It is
well to point out that the waves pro-
duced by the heterodyne need not be
strong and a low-consumption bulb can
be used with quite good results.

It requires extremely fine adjustments to
get the best of such a combination; after
having tried the receiver and the heterodyne
separately and optionally calibrated both,
the whole circuit may be tried in the follow-
ing manner: First, tune the receiving cir-
cuit as approximately as possible -on the
W.L. of the station it is desired to listen to,
leaving reaction coil far enough from tuning

(Continued on page 1386)

Every wave, whether it be that generated
by nature or by one of our transmitting
devices, comprises two well defined’ com-
ponents, i. e., 1. The electro-magnetic com-
ponent and, 2. The electro-static component.
This is clearly depicted in Fig. 1.

(Continucd on page 1387)
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The Electro-static Field and Electro--Magnetic
Field Are Propagated at Right Angles to Each
Other.
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The Electro-Static Loud Speaker

HE principle of the electro-static
telephone was given about fifty
years ago by Doctor Gray. This
principle may easily be demon-
strated by means of a simple ex-

periment. An induction coil, the vibrator

of which buzzes at a musical frequency,

Set-up Used by Dr. Gray in His First Experi-
ments: A, Piece of Slate; M, Metallic Plate; F,
Metallic Sheet; B, Spark Coil.

has one end of its secondary circuit con-
nected to a metallic plate, while the other
end is held in the hand of the operator
who applies his other hand to the metallic
plate. Under these conditions, it will be
noticed that the surface of contact between
the operator’s hand and the metallic plate
reproduces the sound of the vibrator. A
few remarks regarding this experiment will
not be amiss. The secondary tension of
the coil must be rather low as the current
passes through the operator’s body. It is,
therefore, recommended to use only in the
primary circuit of the coil, a low voltage
such as that produced by one or two dry
cells. It is also necessary that the hand
of the operator be thoroughly dry, other-
wise he must only touch the metallic plate
with his nails. It will be noticed that dur-
ing the experiment, the pressure of the
operator’s hand upon the metallic plate will
be increased in spite of his will when the
current passes through his body.

The same results may be obtained by re-
placing the finger by a small piece of slate,
A, Fig. 1; onesurface is thoroughly dry and
in contact with the metallic plate, M.” On
the other side of the slate another electrode
of large surface, which may be a thin
metallic plate, is applied against the other
side of the slate which should be wet. It
may be noticed, again, that when the cur-
rent passes through this outfit, the slate
will stick against the metallic plate and
that the sound of the vibrator reproduced
in this system increases in volume as the
speed of motion of the slate upon the plate
increases; it practically ceases when the
slate is at rest. The experiment may be
more easily carried out by using instead of
the metallic plate a cylinder which rotates
while rubbing against the slate. The phe-
nomenon demonstrated by the experiment
just described, appears only under the in-
fluence of rather high tension and low cur-
rent. They are of an electro-static nature.

It is well known that two electric charges
of different names, i. e., positive and nega-

"
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Showing the Attraction Developed Between the
Armature of a Charged Condenser. I, Dielec-
tric; Al and A2, Armatures; B, Battery; P, Weight

By MICHEL ADAM

tive, attract each other. If we apply this
phenomenon to a condenser which may be
composed of two parallel armatures sepa-
rated by a dielectric sheet, the armatures
are charged equally of opposite signs, the
value of which is proportional to the ca-
pacity of the condenser,

These electric charges attract each other
with a strength proportional to the square
of the tension applied; to the square of the
surface of the armatures, and inversely
proportional to the fourth power of the
distance between the armaturcs, see Fig. 2.

Suppose, for instance, that the condenser
used is charged with a tension of 300 volts
and has two armatures of 10 square centi-
meters, separated by a distance of one
millimeter ; according to the nature of the
dielectrics interposed between the arma-
tures the attraction will be about 0.7 kilo-
gram for air, 3.5 kilograms for mica and 7
kilograms for glass. It will be noted also
that the attractive power is the same, re-
gardless of the polarity of its plate, as
shown in Fig. 3. In this diagram it may
be seen that as long as one armature is
charged, whether with the potential, + V
or —V, the charges are equal. This re-
sult is easy to explain, as the armatures
are of the same size and the attraction
merely depends upon the sign of the elec-

T .
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Variation of the Attractive Force “F” in Relation
to the Tension “V’ Across the Condenser.

tric charges. Another point which may
be noted is, if the attraction increases rap-
idly as the tension or the surface of the
armature is increased, it becomes much
stronger as the distance between the arma-
tures is decreased. This last point leads
to the reduction of the thickness of dielec-
tric, but the practical limit is soon reached,
determined by the rigidity of the dielectric
material.

ELECTRO-STATIC TELEPHONE WITH
LIQUID DIELECTRIC

This principle was applied a few years
ago in a type of telephone with a liguid
dielectric. The condenser was constituted
in the following' manner. One of the arma-
tures was a metallic cylinder, part of
which was immersed in oil, see Fig. 4.
Upon the cylinder was applied and
stretched a metallic ribbon, L, held in
place at one end by a spring, R, and at
the other bv a screw fixed in the center
of the diaphragm, D. In this system,
when the cylinder rotates, the thin layer
of oil covers the surface and constitutes
a dielectric between the ribbon and the
cylinder, The system thus composed is a
rotating condenser. If a tension is ap-
plied across this condenser, for instance, by
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means of a transformer, T, the attracting
force, as was explained previously, causes
the ribbon to stick on the cylinder which
therefore tends to pull it. Howev r, since
the ribbon is held in place, it goes back
to its position as soon as the condenser is
discharged, By referring to the diagram,
it will be seen that the various charges of
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Details of the Electro-Static Telephong
Layer of Qil as the Dielectric.

aving a

the condenser produce a pulling effect of
variable strength upon the diaphragm, D,
which in vibrating, reproduces the sound
transmitted.

It should be noted that the attraction of
the armatures is sufficient only when a
rather high tension is applied to the con-
denser, making it necessary to use some
step-up transformers. It is also necessary,
in order that the system be practical, that
the motions of the diaphragm correspond
exactly to those of the microphone, This
is not possible when the variation of cur-
rent produced by the microphone is di-
rectly applied to the condenser, for the at-
tracting .forces fare proportional to the
square of the difference of the potential
applied. It is, therefore, necessary to
make this device work, to superimpose
‘these variations to @& fixed tension, the
amplitude of which is considerably greater.
Under these conditions, variation viof the
total tension, which is always in the same
direction, produces variation f of the at
tracting force F. '

Such a device may be used as a loud-
speaker if the diaphragm is of suitable
size, and if the attracting forces are suf-
ficient, and also as a recorder when a pen
is mounted, as shown in Fig. 6; thej vibra-
tion of the diaphragm being transmitted to
the pen transcribing the signals into a
wavy line upon a strip of paper passing
under it,

ELECTRO-STATIC TELEPHONE WITH
SEMI-DIELECTRIC

This, new apparatus recemply invented
permits much greater effects to be ob-
tained than are possible, with the first
elqctr_o-static telephone  described. The
principle of functioning is determined by
a peculiar operation of sc imperfect
dielectrics,- which was shown the ex-
periments carried out by Doctor Gray and
especially developed by the work of two
Danish scientists, Messrs. Johnson and Rah-
beck. The imperfect dielectrics are those
which may be classified as dielectrics as
well as conductors. When a piece of such
a dielectric is connected in an electric
circurt 1t produces a very high resi tance,

(Continued on page 1415)

-

~
Using an Electro-Static Telephone as a Recorder.
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Market Reports via Radio and Wire

reports 'by radio, and their subse-

quent transmission over the tcle-
phone by speech and by buzzer, is be-
coming the vogue in some districts
where there are a number of outlying
components of a community surround-
ing a central point where a broadcast
radio receiving station is located. In
this manner the amateur station pos-
sessing the necessary radio receiving
station may receive the reports through
the air, and then transmit them to -
dividuals having no radio installation
This procedure gives the valuable re-
ports to those who would be unable to
receive them otherwise, unless specially
carried by hand.

Without special training, it is rather
difficult for the average person to re-
ceive and accurately transcribe reports
sent by voice over the phone, except
when sent very slowly by the spoken
word, and many repetitions arc then
necessary to enable the listener to
transcribe the reports accurately. s
pecially in rural communities where the
grounded line telephones are mnoisy and
inefficient. and generally unsatisfactory,
speech transmission except over short
distances is difficult. In rural communi=
ties, 100, the average person has not the
aural sensitiveness to quickly and ac-
curately grasp a spoken mass of figures
and names sent in rapid succession, be-
cause their cars are usually accustomed
to other sounds more in keeping with
their daily tasks.

In localities where persons are more
accustomed to the telephone, such as
that of the regular phone companies
using standard equipment, the transmis-
sion of radio received market and
weather reports is more easily accom-
plished. In the far outlying districts,
stfth as those points in the west and
central portions of the country where
there are no regular telephone services
and the communication of the district
may be carried on by means of the
much used barbwire fence lines, or per-
haps no phone connections of any de-
scription, the transmission of weather
and wmarket reports is a difficult task,
without the possession by the individual
of a radio receiver.

RECEPTION of market and weather

By JOHN F. BRONT

:

T

Upon Reception

of the market
Reports from
the broadcast-
ing station they
are retransmit-
ted by buzzer

over the tele- |I

phone Line

Direct to the (r\)
Subscriber.

THIHmInmn Broadtosting
Station

= strtion

In the case that connection with the
local farmers’ lines is available at the
switchboard of the standard phone com-
panies, there is a ready means of trans-
mitting the market and weather reports
from a central radio receiving station
by means of the buzzer. The latter is

placed either in actual mounting con-
tact with the microphone of the tele-
phone at the radio receiving station, or
in close relation with it so that its vi-
brations will effect the line current, and
connections plugged through from the
phone

standard lines to the farmers’

By Mounting the Buzzer on the Microphone,
Its Vibrations Will Effect the Telephone Line
Currents.

Kecernly =

= suscribers or
larmers fine
fhane Lrxehange

Buzzer

22 ‘

Fhone lne d
/ME.TX'(/?U/UE

Micropharne
Transmilter

lines, where the lads may copy the code
over the noisiest (barbwirc fence) lines
in existence, if tley are trained in re-
ceiving at a medium or low rate of
speed. In practice the reports may be
sent over the lines at a high rate of
speed for the more advanced copiers,
part of the transmission being really
copied by the less trained operators and
then the matter sent at a low rate of
speed for the less trained receivers.

A real practical application of this
radio (buzzer) telephone line scheme is
shown in the work of a Canadian coast
station. There the city office of the
radio company is situated in the center
of the city. The radio station lies ouside
of town on the water’s edge. All the
trafic is received at the station from
ships and land stations by radio, then
put on the wire by the use of a buzzer
attached directly to the microphone of
the telephone connection instruments.
The operator calls the city office,
changes over to buzzer and sends in the
trafic at a high rate of speed. The
clerk in the city who is also an opera-
tor copies the messages directly on the
typewriter, ready for distribution to the
addressees. The telephone connection
is a necessary adjunct to the station
anyway, and the company has adopted
this schenie to gain full benefit from the
wire connection, to facilitate their hand-
ling of business, and at the same time
save the cxpense of a leased private
wire for Morse operation or the con-
struction of their own individual line,
which would cost thousands of dollars.

Some Practical Points in Amplifier Operation

HE amateur or novice fre-
quently stumbles across a phe-
nomenon which interferes with

the operation of his set. This

is especially the case when he is op-
erating a regenerative set and amplifier,
as regenerative effects make their ap-
pearance in amplifiers and give rise to
such annoying disturbances as howling.
A discussion of some of these things
may not be amiss, therefore, and may be
of help to those struggling with the
strange manifestations of a sensitive re-
eiver.

i bout the greatest nuisances that the
suovice has to contend with arec the
strange noises which he hears in the
phones when adjusting his receiver. As-
suming that he is not using an ampli-
fier (the amplifier will be discussed later)
these noises will generally be found to
be caused by starting and stopping of
oscillations which is due to incorrect
values of grid condenser and leak.

By Bernard Steihmetz

While the receiver is in the oscillating
state the grid has an average negative
potential, which must be given a path
for leaking off or else it will block the
passage of the plate current. This leak-
age path is provided by the grid lcak
and the rate at which the negative
charge on this leaks off depends upon
the value of the grid condenser and leak.
If the leak has too high a resistance,
the charge leaks off too slowly, with the
result that oscillations stop. During the
period that the oscillations have ceased,
the leakage still continues until the grid
potential has again assumed a value per-
mitting oscillations. Oscillations then
commence until the above performance
is repeated. This starting and stopping
of oscillations may take place at an
audible rate and results in the peculiar
noise gencrally heard in the phones.
The rate at which this takes place is
what determines the pitch of the noise
heard. The rate of starting and stopping

WwWwWw americanradiohistorv com

of oscillations is determined by the
time constant of the grid condenser and
leak combinations. The greater the
values of resistance and capacity, the
lower will be the pitch, and vice versa.
By varying the values of leak and con-
denser. the note can be varied from in-
dividual clicks widely separated to a con-
tinuous high shrill note and even beyond
to the inaudible stage. From this it will
appear that it is best to use a variable
grid condenser and leak and adjust these
values until proper operation is secured.
This is much more preferable than using
a fixed condenser and leak, since each
tube requires certain values for max-
imum efficiency, and these can best be
secured by trial.

Frequently it will be found that the
above tube noises can be traced to too
tight a tickler coupling, and since feed-
back coupling varies with the wave-
length used. it often happens that when

(Continued on page 1380)
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Fig 1

Simple Form of Antenna Circuit, the effective
Resistance of Which, However, is Quite Complex.

ELECTIVITY s

doubt the most

characteristic of the re-

ceiving apparatus today.

With the number of broad-
casting stations rapidly increasing,
the situation confronting those
who desire to enjoy radio receiv-
ing is rapidly becoming alarming.
A few months ago, when broad-
casting first attracted the public,
almost any sort of device was ac-
ceptable as a receiver. Today, as a
result of this, there are thousands
who, having purchased these
cheaper receivers, are now com-
pelled to give up in disgust be-
cause of the many broadcasting
stations operating nearby on the
same. or slightly different, wave-
length. It is indeed unfortunate
‘that the short-range receivers are
as a rule the receivers to lack se-
lectivity. Thousands of  crystal
sets were sold for use within 20
miles of the broadcasting station.
They were expected to receive sig-
nals (and some of them did), but
selectivity was an item of little
consideration. In fact, some made
remarkable claims as to the possi-
bility of receiving simultaneously
signals from two stations. Selec-
tivity is vital in any receiver be-
cause without it satisfactory op-

without
desired

200

00| 7]

Selectivity

By W. PALMER POWERS

ually means that the receiver is near the
source and, therefore, like thousands of
others, it is quite likely to be one of the
cheaper non-selective receivers. It is
the purpose of this article to discuss
a method which in many cases may
be wused to improve the selectivity
o_f these simple sets. The discus-
sion will be purposely confined to

the simple circuit because it is the cir-.

cuit which gives the least selectivity, and
at the same time it is the circuit which
has met with the greatest demand be-
cause of its low cost.

THE PROCESS OF TUNING
_The process of tuning or adjusting a
circuit to receive a certain signal is

simply the manipulation of the circuit

Radio News for January, 1923
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Fig.3

The Simple Circuit Shown in Fig. 1 Is Approxi-
mately Represented by the Above C'T‘cuit.

so as to reduce the opposition in
the circuit (for the particuldr sig-
nal) to a minimum. In order to
exclude a signal, we must establish
an opposition in the circuit| The
selective receiver is the receiver
which reduces to a minimum the
opposition for the desired 'signal,
and at the same time, establishes
considerable opposition for the un-
desired signal.
NATURE OF OPPOSITION

A radio wave as it passes
through the receiving antenna,
generates in the antenna a
certain electric pressure. This
pressure, operating on the antenna
circuit, will cause a corresponding
current to flow. The magnitude
of the current will, of courde, de-
pend upon the opposition encoun-
tered in the circuit. Just as water
flowing through a pipe meets op-
position in the form of pipe-line
resistance and certain back-pres-
sures, we find that the feeble elec-
tric currents in the antenna cir-
cuit are obstructed by actual re-
sistance of the system and by cer-
tain counter-electric pressures.

ANTENNA RESISTANCE

The effective resistance of a sim-
ple circuit (Fig. 1) is quite com-
plex, being composed of the actual
resistance of the wire plus terms
which include the effect of ground
losses, losses in the system and
losses in structures under the in-

eration is impossible. Distance i

cannot be obtaiﬁed if local inter- s “ i Ny

p 3 S A : Fig.2 Cycles per sec. sistance of an antenna is, there-

erence s present. electivity is Curves Designating the Reactance of a Circuit in Relation to fore, dependent upon the in-
M M urv e8! a A . e

most difficult to obtain when the Various Frequencies. Shaded Portions Denote the Effective stallation conditions, and one

interference is strong. This us-

(total) Reactance.

(Continued on page 1352)

Capacitive Courling for Long Wave Regehneration

perimenter to follow the beaten path

in the construction of a receiver which
will function satisfactorily on both the
shorter as well as the longer waves.
The short-wave adjustments bring in the
broadcasting programs below 600 meters,
and the longer waves carry the signals
from high powered domestic and foreign
stations to the listener. Some of the
wave-lengths of many of these long
distance stations are above 10,000 meters
and it is usual that the experimenter
employs the inductive coupling to ob-
tain beat notes on these wave-lengths,
as well as for those of higher frequen-
cies and, therefore, lower wave-lengths.

It is definitely demonstrated that the
tickler or inductive coupling between
the grid and the plate circuits functions
very well on the shorter waves. The
variometer coupling, or rather tuning

IT is ‘usual for the average radio ex-

By John F. Bront

scheme. is well applicable for best re-
sults on the extremely low waves, yet
it is really mo more nor less than an
adaptation taken irom the inductive loose
coupled plate and grid system of ob-
taining results which in this case is the

i
0
T QoA

-
A~ Circuit Employing Tickler Feed Back and
. Capacitive Coupling-

R4
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beat note.
end.
Capacitive coupling between the| plate
and the grid is not much employed in
amateur receivers, and it is deplorable
that for the longer waves it has been
foregone in order to use the tickler
scheme. The advantage of the capaci-
tive coupling especially on the Jonger
waves is that it appears more |stable
and the result in the audibility of the
received signal is most satisfactor
Another item is that it is quite flexi
and easy to adjust, the ease of adjustz
ment progressing as the frequencies of
the received waves grow in a downward
direction. That is the longer the wave
the better the capacitive regenerative
scheme will work and the less critical
the settings of the capacity or caphcities
employed for the coupling. One rfeason

(Continued on page 1356)

The effect is the same iin the
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Radio Head Sets

URING the past six months
there have come into being
almost one hundred different
manufacturers of radio head-
sets, and as is to Dbe ex-
pected, some are good and some not so
good. The internal  construction  of

most of the head sets, with exception of
a few minor mechanical design modifica-
tions, are alike. They are all rated by
their ohmage, 2,000 or 3,000, or whatever

<,

.

-

Fig1

The Internal
Shown in Fig. 1 and Fig.

fg tla
Construction of the Receiver Is
la.

the case may be, from which very
little can be told as to the quality of
the phones.

Before this period there was just a
handful of reputable head set manufac-
turers and their claims could be relied
upon. In that stage of the development
of the radio art when only crystal sets
were in vogue and radio communication
had to be maintaind between stations,
good head sets were a necessity. Good
head sets were, therefore, produced. But
with the advent of the boom and the
appearance of carloads of miscellaneous
junk on the market, many head set
manufacturers were content to put
their O. K. on telephones which gave
a loud signal when tested in back of
a regenerative receiver with a two-
stage amplifier a couple of miles away
from a powerful broadcasting station.
It is not surprising, therefore, that bad
head sets were produced, since even bad
telephones will give a fair signal under
such conditions.

Tt is safe to say that a number of the
new makers of head sets are not really
familiar with the theory and design of
telephones, in fact had never before
manufactured telephone equipment re-
quiring electrical design. They were
perhaps good tool and die makers.
They had presses which were standing
idle. Coil winding machines were easy
to make. Steel, wire, fibre, etc., were
procurable. There was an unprecedented
demand for head sets; hence they made
telephones. It is as though one who
had the tools for, and experience in,
slaughtering cattle, felt himself qualified
to perform surgical operations on hu-
man beings.

A good deal of what passes for radio
and electrical design is very often noth-
‘ing more than small me-
chanical changes or varia-
tions in standard approved

By JESSE MARSTEN

heralded as a great “radic improve-
ment,” and will be talked up by the
manufacturer of the head set to the ex-
clusion of such prime essentials as the
sensitivity of the telephones. It is amus-
ing to listen to the average salesman tell
his  selling points—how wonderfully
light this headband is, how well the
car caps fit the ear, how beautiful the
head set looks, the highly polished nickel
plated metalware—and then gloss over
or forget entirely such trivial matters as
the sensitivity and performance of the
phone.

Those experienced in radio are able to
separate the chaff from the wheat, but
the average lay enthusiast is not, and
so is often taken in by such talk as
given above. It might, therefore, be
timely to give here 4dn a brief and
limited way an outline of the simple
theory of the telephone receiver to show
what factors determine its sensitivity;
to explain wherein lies the significance
of the resistance of the phones; to dis-
cuss design features of the head set and
what gocs to make a good head set.

The theory and operation of the radio

head set is the same as that of the
telephone receiver used in wire teleph-
ony. The construction is somewhat

different from that used in telephone
booths and desk stand telephones, but
is practically the same as the one used

by the central station operator. Fig. 1
shows schematically the construction
R=T2:p

C ‘

Fig.3

A Resistance in the Low Tension Winding of

the Transformer Is Equivalent to the
esistance Multiplied by the Square of
Transformer Ratio When Transferred.

Same
the

(internal) of the average telephone re-
ceiver. The container is generally of the
so-called watchcase type, that is. a shallow
cup made of moulded insulation or of
such mnon-magnetic metal as aluminum.
Fastened to the base of the container is a
permanent magnet MM—shown in detail
in Fig. 1 (a)—this is usually circular in
shape. To each pole of this permanent
magnet there is attached a soft iron pole
shoe, the general design of which is
shown in Fig. 1 (h). Due to the mag-
netic influence of the permanent magnet
MM the pole shoes PP are also magnet-
ized, one pole shoe being a North Pole,
the other a South Pole. Around these
poles pieces are wound the receiver mag-

7

net coils CC. These are generally wound
on a bobbin first, and then slipped over
the pole pieces. Resting on the top of
the watch case container and just over
the pole pieces is the telephone diaphragm
D, which is generally of soft iron or tin,
shellacked on one side and enameled on
the other. The internal parts are then
completely enclosed by means of the ear
cap £ which screws onto the containing
case.

The action of the tclephone receiver
may be simply explained as follows:
When there is no current flowing throngh
the magnet coils CC, the magnets MM

Pole prece Q____ L
o —E i
Digohiragrn bent when
aliracted 1o rmagress..
£7g.15 fg. 2
Design of the Soft Iron Pole Piece. Fig. 2

Designates the Influence on the Diaphragm
When a Current Traverses the Magnet Coils.

exert a certain force upon the diaphragm
D, thus attracting it to the pole pieces. In
this condition the diaphragm is, therefore,
slightly bent as in Fig. 2, (usually called
“dished” position). When a current flows
through the coils a magnetic field is set
up, due to this current.  When the cur-
rent flows through the coils in one direc-
tion its magnetic field adds to the field of
the magnet MM and hence the diaphragm
is attracted with a greater force than
originally. When the current reverses its
direction through the coils, its magnetic
field opnoses that due to the magnet MM,
and hence the diaphragm is attracted with
less force than originally which is equiva-
lent to a repulsion from its original posi-
tion. Furthermore, the amount of this at-
traction or repulsion depends upon the
strength of the current flowing through
the coils. In this way a to and fro vibra-
tory motion is imparted to the diaphragm,
this vibratory motion being in harmony
with the variations of the current flowing
through the coils. But the variations in
the current are simply electrical reprcduc-
tions of the transmitted sound, be it signal
or speech. Hence the vibratory motion of
the cGiaphragm will result in the reproduc-
tion of the coriginal sound.

The amplitude, through which the dia-
phragm vibrates, determines the loudness
of the signal; the greater the amplitude
the louder is the signal. As implied
in the previous paragraph this amplitude
depends wupon the force with which the
diaphragm is attracted to the magnet pole:
pieces. Without going into the mathe-
matics of the problem, we may say that
analysis shows that this force depends

directly upon two fac-
tors: one, the strength
of the permanent mag-
nets MM ; and two, the

apparatus. Illustrations of
this contention are so
masmerous and obvious to
w8t familiar with radio ap=
Paratus that mention of
this is almost unneces-

A
N

sary. Thus a new head-
band for telephone or
a novel method of con-
necting the telephone
cords to the magnet
coil  windings will be

il

Fig4
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A Vacuum Tube Receiving Circuit Incorporating a Step-Down Transformer in
Conjunction with a Pair of L.ow Resistance Phones as Described in this Article.

b strength  of the mag-
’ netic field created by the
current flowing through
the coils CC.

1. Strength  of * per-
manent magnets, The
sensitivity of the tele-
phones increases with the
strength of the magnets
MM. Hence magnets are
made as strong as possi-
(Continued on page 1326)
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A: preliminary announcement of National
Radio Week appeared in the December issue
of Rapio News.

Recently at a luncheon given at the
Bankers Club in New York, all the editors
of the most important radio publications met
and discussed ways and means of getting
the public better acquainted with Radio. It
was decided that a National Radio Week
should be held during the week of December
23 to December 30. The suggestion met
with the instant approval of all concerned,
as' it is appreciated by every one connected
with the radio industry that something
should be done to have the public at large
more interested in Radio than they have been
before.

Methods of doing this were discussed,
with the following results: During National
Radio Week every radio enthusiast should
talk, think and dream of nothing but Radio.
He should make it his business to acquaint
all his non-radio friends with the great art.

Jational

the
Among these stunts mentioned were the
following:

In the first place, it should be understood
that National Radio Week is a national
affair, and it has nothing whatsoever to do
with any local center. It must be for the

der to awaken

lethargic public.

whole country. For' that reason, it was
realized that if, for instance, a great artist,
such as Paderewski, should play, let us say
at WJZ station, Newark, N. J, only a
small percentage of the country at large
would be able to listen in. Mr. Gernsback,

for that reason, made the suggestion that
the greatest artists, sneakers, statesmen, etc.,
should be induced to speak during National
Radio Week from a certain station, such
as WJZ, at Newark, N. J. The entertain-
ment, whatever its nature, should then be

Radio News for January, 1923

It is appreciated that at the present writ«
ing there are some difficulties in thus re-
laying by radio concerts, speeches, music,
etc., due to the modulation troub]’es that
have not been overcome so far, but that
the idea is at least feasible is best shown
by the fact that nearly all of our large
broadcasting centers are now retransmits
ting Government Time Signals which come
in at a wave-length of above 2,%00, re-
transmitting these signals at a wave-length
of either 360 or 400 meters. Of course, the
difficulties in re-transmitting spark | signals
are not so great as for the spoker word,
but our best engineering talent is working
overtime to solve the problem, and it will
not be many months before President
Harding, or any other great official, talk-
ing from Washington or elsewhere, will be
heard simultaneously all over the country
by relayed broadcast.

Another idea suggested by Mr. Gerns-
back ‘was transmission off the rhar of

Everyone who owns a radio set, be it large
or small, has a duty to perform. He should
invite his friends to come to his house and
listen to his set. If his set is not in order,
he should invite his acquaintances to go with
him to visit a friend who is known to have
a-good set. If every radio amateur, every
radio “fan,” every radio novice, would do
this regularly, during National Radio Week,
it would produce a result that even the most
sceptical are not able to foresee. Today only
one man out of twenty-five really knows
about radio. Not one out of a hundred
has been able to listen to a good radio set
in the home. Of course, most of the pop-
ulation have heard loud-speakers in front
of stores and have probably become dis-
couraged on account of this. It is up to the
radio enthusiast to correct this tmpression,
and let his friends listen to 7e¢al radio con-
certs, so that even the most sceptical will
become converts to the art of Radio.

It makes no difference whether you are
a “dyed-in-the-wool” amateur or a novice.
The novice will wish to convert his friends
to the radio tclephone and broadcast, while
the radio amateur if he really wishes
to do something for the great art,
will wish to con-
vert his friends to
code or at least
explain to them
the workings of
his set, and show
them what it is all
about. The trouble
with the amateur
is that he keeps
all the good
knowledge to him-
self, and is, as a
rule, not ready to
impart the infor-
mation to an out-
sider. All of this,

of course,is wrong.
During the meet=

ing before men-
tioned, Mr. H.
Gernsback  made

the suggestion
that in order to
make National
Radio Week a
truly great affair,
it would be neces-
sary to do some
real.stunts, in ore

red, yellow and blue and
the first “National Radio Week” and make it a success.

relayed to other broadcasting stations and
retransmitted from these simultaneously.
In other words, if Paderewski were play-
ing in Newark, his music would be broad-
casted from Pittsburgh, San Francisco, in
fact from every broadcasting station at
the same time. This is a thing that has
never been accomplished before. It can be
done by two methods: First, by relaying
the entertainment by land lines from the
center of distribution, or else Newark,
N. J., could transmit the entertainment by
radio at a higher wave-length, then all the

other broadcasting stations, equipped with’

first-class receivers would retransmit the
entertainment by radio.
ST T T T TR TR R e e

THE TALKING NEWSPAPER

A recent development, showing
how an ordinary newspaper can
be made to talk loudly and dis-
tinctly so that it can be heard
all over the room, is described
in the January issue of SCIENCE
AND INVENTION Magazine.

JIEEUCEEEAT T

e i

Radio News has prepared a beautiful three-color postal card reproduced herewith. It is executed in
i No advertisement appears on the face whatever.
Get some of these cardg and send them

is very striking.
ta.your friends, They are free.
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Niagara Falls, this to be retransmitted
from all the stations so that the entire
country could listen to the mighty voice of
Niagara.

At the time this was written a number of
great artists had alreadv declared their
willingness to ‘help make National Radio
Week a sucess, and there is no gquestion
that the first National Radio Week will go
over big.

Rapio NEws has prepared a beautiful
three-color postal card, which is repro-
duced herewith, we are sorry to say, in
one color only. It is executed in red, yellow
and blue, and is a very striking work of
art. No advertisement appears on the face
whatsoever. These postal cards, fdr which
there has been a tremendous call since we
advertised them in the December issue of
Rapro NEws are to be sent to a friend or
friends. If this issue gets into your hands
before National Radio Week is over, we
invite you to send for any number of
these, within reasonable quantities. The
cards will be sent to you free. All you have
to do is write your name on the back, ask-
ing your friends or acquaintances to come
over to your station at a certain time of the

) day. Then demon-
strate .-youE out-
fit to the noh-radie
men, and it is hoped
you will make
them converts.

If you wish to
help the radio ine
dustry along,” you
might give the
names of your calls
ers to your fa-
vorite local radio
dealer who, in
turn, may work up
the prospects and,
it is to be hoped,
sell them good
sets that your
friends will enjoy.

If every one of
you radio en 4
siasts would st
ceed in getting
only one convert
to radio | during
Notiona? Radio
Week, this would
be one of the best
deeds imaginable,

Boost
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RADIO PICTORIAL

Flying Boat Is Shown

Note
In the

tor Listening In.
the Loop Aerial.

ner a Veiw of the
Rear Cabin on the Fly-
ing Machine in Which
Are Installed the Appa-
ratus. These Photographs

the “Buckeye,” Operat-
| ing Between the U. S,
Cuba and the West

Tettraxzini,
Opern  Star,
cently Visited the Wire-
leas Exhibition in Lon-
doh, and Was So Much
Intérested in Radio that
She Purchased the Set
Shown Here. From Her

ly Is Enjoving Some-

Above, with the Opera- _

Upper Right-hand Cor-

Were Taken on Board |

8.
{c) Central News Photo Service
On the Right i= Mme.

Expression She Evident- §

think. {c) International Nevw 8

S’ Broadcasting 1Is %
£verywhere; This 1.
Shown by the Tempo-
rary Station Put Up by §
the Navy at the Peolo-
Grounds, N. Y. City, &
Which is Pictured in the |
Lawer Left-Hand Coruer.
This was used o Send to
the Sailors Aboard Ship- §f |
the Results of the Mary. §
land-Delaware Football §
Game, » Feature of Navy
Day.

) S&U

Below 1s Shown How §
Time Signals Are Re.
transmitted from WJZ. B
The Arlington Signals. &
¥ are P&le& Up by the'

Long-Wave Receiver on

3 Through the
§ Loud Speakers Above.
{ The Microphone of the f
i Broadcasting Station Is §
€ Then Placed Near and
& the Signala Go OQut }

Agaln on 366 Meters.. |
t () K & H: &
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Tone Chamber in the Lower View.
{c} Boston Photo News

new Radio Desk has
perfected by a Boston
that seems adapted to -

-homes of those who never have the &
{ with ¥
mechanics of any sort, especially the®

time or inclination to bother
work of wiring and “hooking up” a radio
receiving set. The new class of
fans will be the women and the people
who have fine living rooms that they
do not want marred with an unsightly
lot of wires and heavy acid batteries.

By means of switches and dials for
readings, any child or woman without
the slightest mechanical knowledge can
handle the apparatus as easily as a
phonograph and get perfect results in
reception.

All wires are concealed in cables that
tTun through the back of the panel.
Only two outlets are used in the back,
one for the loop or outside antenna and
the other for the ground wire, leading

My Trip

AST night, while listening to
Lthe program from WJZ,
was observing my vacuum tube
and thinking how wonderful it was
to have the music coming from
the air transformed into audible sounds
through the little lamp burning before
me. 1 decided to find out more about
it and how it was working, so I took a
book, when the concert was over, and
started to read how the vacuum_tube
works, At first it seemed simple,
but the more I read the more compli-
cated it seemed and I found myself. at
about 12:30 P. M, plunging into elec-
trons, positives, negatives, grids, plates,
etc. . The whole thing seemed to be
mixed up and I stopped reading and
tried to understand exactly the meaning
of all this. -
Suddenly the light . in the room grew
dimmer and I felt tired; all I remember
is that two men came into the room.
They were equipped with what appeared
to be diving suits and funny outfits that
fooked like the gas-masks that we used
to wear during- the war. Without a
word, one of the men gaveé me a similiar

outfit and helped me to put it on. Later,

radio §

“sity.

dously big glass bulb. I could hear a
hissing sound, but could not see any-
thing around me! ©One pf the men
then teuched me on the shoulder and
pointing upward showed me the
strangest spectacle I have ever seen.
On the left was a big luminous rod,
as brilliamt as the sun, from -which
could be seen small white bullets flying
in space like drops of rain. On the right
was a large, flat metallic plate which
the small bullets were hitting. In the
space between the luminous rod and the
large metallic plate was what looked
like a big pipe of zig-zag shape supported
from the top. This, too, was vibrating
and I could see the small white balls
disappear as they touched the pipe.
They seemed to melt one instant -and
to be repulsed the next,-and at the same
time, there arose a’ fog all around the
luminous rod and .the rain of the small
balls upon the plate decreased in inten-
It was, -indeed, a strange sight.

ovel Rad Desk

plug for charging the “A” battery

+some electrons.

s

Radio News for Ja.

to the cellar. ‘Once these are conne
up the owner does not have to tro
further about connections. An ordin

connected with the regular electric lig
current, which in most modern hou
has a baseboard outlet for electric sta
lamps or household electric machiner
There are no exposed wires. Al wirin
is comp_lete within the panel,
Charging of the “A” battery is effected
through an automatic transformer that
steps down the current to the relatively
low voltage required for battery charg-
ing and shuts off the current when the
battery is fully charged. A filament is
used in the panel, registering the ampe
age used by the tubes as well as regis*
ing the amperes drawn by the.,
speaker amplifier. A left-hand th:
the switch gives the amperes that

Continued on page 1380)

in the Electron Bottle
By L. Hectron '

I found that this was some special ap-
paratus such as that used by the divers
to obtain air while under the water.
Then, before I could realize what was
happening. I found myself in a tremen-

For a time, I observed what looked:
like a regular bombardment of a big-
tin plate by a million or so machine-
guns attached to the luminous rod; then
turning toward one of my companions,.
I pointed upward asking him for an
explanation. Without a word, he took:
from his pocket a little book and open--
ing it, pointed to a paragraph. This is
what I read: “The filament, when con-
nected to a source of current, becomes-
hot and emits in the surrounding space
These electrons, which:
are negatively charged, are, of course,.
attracted by the plate which is positively-
charged by means of a high tension:
battery. The grid or third element in
the. tube is interposed between the fila--
ments and the plate, acting as a shutter
which may be closed and will conse--

‘quently stop the electrons midway, pre--

venting. them from reaching the plate.
When the grid is itself positive, it acts.
as do the plates, that is, it attracts the:
electrons. However, the surface of the:

wire composing the grid is small i
" (Continued on page 1383)
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oSl B x‘.i\ ¥
What You Weuld See if You Were Inside of
an obld ce Forest Bulb, On the Left lIs
Shown What Happens When the Grid Iz

Positive, and on the Right When it is
Negative.
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Radio Pictorial

Radio News for Januar

Radio Outhit, Including Loop, Batteries
and Loud Speaker. It Can Be Operated
Anywhere—on the street, in a Motor Car,
on a Boat or in Any Building.

{c) Photo News.

While the Fordham University Station
Was Designed Primarily for Relay Work
Between the Various Colleges, It Has
Proved so Successful that it Now Broad-
casts Foothall Games Within a Radius of
Many Miles. The Station Operates on 208
Meters and Uses Two to Four UV.283
Tubes. (c) K. & AL

£, :
Above is the Latest Innovation, a Pomblg“

)

Just Recently Major Armstronz Startied the World
With His Regenerative Receiver. Dr. Franklin Leroy
Satterlee, Noted X-Ray Specialist, Now Makes Public
His Discovery on a Non-Regenerative Set Making
One Detector Bulb Do the Work of Two Stages of
Radio Frequency. It is Claimed With This Set that a
Greater Receiving Range is Made than Heretofore
Accomplished. This is the Set that Strongly Inter-
ested Gen. Squier, Chief Signal Officer of the United
States, Who Said he Would Give but 15 Minutes to
Test this Receiver, and Actually Gave Three Hours.

The Photo on the Leit Shows Dr. Satterlee Compar-
ing the Large Radio Sets with the Small One-Bulb
Set on the Extreme Right, His New Invention, Em-
bedying the Same Principles as the Large Set.

Few Users of the Vacuum Tubes Realize Just How
Much Work is Involved in the Manufacture of These
Tubes, and How Radio Enginecers are Constantly
Experimenting and Doing Research Work with a.
View to Improving Them. The Photo Below Shows.
Mr. Shu S. Man, Graduate of the Hong Kong Uni-
versity of China, Plotting the Characteristics of
Vacuum Tubes at Columbia College, N. Y.

{c) K. & H
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Who’s Who in Radio

Dr. LOUIS WINSLOW AUSTIN

R. AUSTIN was born at Or-
D well, Vermont. on October 30,
1867. Afiter studving at Mid-
dlebury College, in 1889 he went
abroad and Dbecame a student at
the Universities of Strasshurg and
Berlin in 1889 and 1890, and ob-
tained the degree of Ph.D. After
heing a fellow of Clark University
for two years, he was Assistant
Professor of Physics at the Univer=
sity of Wisconsin. He was later
on the stalf of the Physikalisch
Technische Reichenstalt at Berlin.
Since 1904. Dr. Austin has been
connected with the United States
Bureau of Standards and was ap-
pointed Ilead of the Umited States
Naval Rescarch Laboratory in 1908.
Since his appointment to this re-
sponsible position, the Laboratory
has, under his direction, developed
several new things. Among these
may be mentioned the newest
types of radio compass for use on
ships and on coasts, some radio=-
control systenis which were used
during the maneuver {o direct the
old battleship, Iowa. used as tar-
get. During the war several new
types of apparatus for submarines
and airplanes have been developed
by the staff of the Research Labo-
ratory, all this work bheing done

12385

Dr.  Austin  made noteworthy
contributions to the art and is still
actively engaged in rescarch work.

His work in Physics includes phys-
ical experiments, research in elas-
ticity in metals, magnetostriction,
discharge of electricity  through
gases and specific heat of gases at
high temperature. In radio. his
work has been concentrated pri-
marily on the causes and sources of
atmospheric disturbances. He care
ried out some lengthy experiments
on quantitative high  frequency
measuremicnts and on the efficiency
of high power stations. Frowm his
work, in conjunction with that of
Dr. Cohen, was produced the well-~
known Austin-Cohen formula.

Dr. Austin was the United States
delegate to the Radio-Telegraphic
Conference in London in 1912 and
also to the International Technical
Radio Conference in Paris in 1921.
He wrote several papers and con-
tributed extensively to the Ameri-
can, German and English Engincer~
ing journals. He is a fellow of the
Institute of Radio Engineers of
which he was president in 1914; he
is also a member of the Washing-
ton Academv of Science, of the
Amecrican  Physical Society, Na-
tional Research Council, Franklin

without much publicity for the men Institute, Societé Francaise de
who deserve much credit for their DR. LOUIS WINSLOW AUSTIN Physique  and  Decutsche  Physia-
continuous and hard worlk. . lische Gesselschaft.

A T A T R A

O far, the super-regencrative circuit,

in spite of much experimentation, is

not vet in favor among the amatcurs.
This is duc mainly to the fact that it is
rather ticklish to adjust and that ex-
perimenters who have tried it were
not cquipped with the necessary ex-
perience or patience required to make
such a set function properly. In order
to help those who would like to experi-
ment with it, we arc opening this con-
test and hope to receive several good
and practical suggestions which, when
published, will be useful to the amateur
and novice for the construction of a set
to rececive broadcast and C. 'W.
If you have a sct built, which ‘
properly, send us a description of it with
good photographs and the results you
have obtained with it. There will be
two confests in onc; ‘that is, one prize
will be awarded for the best set for
broadcast reception and the other for
the most efficient super-regenerative cir-
cuit for C. W. reception, because as you
know the requirements are different in
these two cascs.

In order to prove that the sect entered
in the contest works, it is required that
4 stateinent be sent with the entry signed
by two persons who have had an op-
portunity to listen to signals reccived
on the set. This is necessary. as we
know of several cases where sets were
built that did not give any results in the
hands of their owners. This contest is
open to all and the results will be pub-
lished in Rapio ‘News. It is necessary

n‘IEWI[IIIIlIIINi!!lIIIl!IIIlIIIII[HIIHIHf‘lH|lllll!]lillllHllIH!!IIlllIIHIIIIIIIIIIIHIIII|lllllIlIl!lIIHIHI|IlIIIH|IHIIIllIIIHIl!Il[llIIHIIIIIIlIlﬂIIIIHlllll|Hllllll[lllllllI[H]IHIIIIHIIIHIIIHIHll]lllllllIllllIHII[l]IlllIlllIIIIlIllllI|!lllllHlllIHIIIHl]]lﬂlIIHIIillllHlllIlllIll(lllilllIIHHHllllIIlIHIHHIHHIHIHHIHF—.—,

Super- Regenerative Contest

that at least two views of the sct be fur-
nished, not smaller than 4”xG”, to-
gether with a description and complete
data on the circuit used. The prize will
be awarded to the simplest and most effi-
cient outfit which may be, of course,
of anv of the types described by Major
Armstrong in his paper, but remember

S e

$180 in Prizes

2 first prizes of $50.00 each
2 second prizes of $25.00 each
2 third prizes of $15.00 each

I eI

“the simpler, the better” and the greater
the chance to win a prize. If possible,
in the description, the name of the man-
ufacturer of each part should be given
so that the sets will be described fully
and may be duplicated by others in or-
der to obtain exactly the same results.
Much has been said and written about
the super-regenerative circuit, but we
know of some instances where very
good results were obtained with sets of
a different design not hitherto published.
This is what we want for the benefit of
all.

From the very nature of this contest,
we are quite certain that it will not only

Annhouncement

bring out the very best in the way of
the American radio amateurs’ ingenuity,

but that 1t will help to advance the
art.

Rules For the Contest
The super-regencrative set, to be

chigible, must be of any type that works.
Mere ideas or patent descriptions as well
as commercial radio outfits arc strictly
cxcluded from this contest which is only
for individuals. Where standard instru-
ments such as condensers, tubes, etc.,
arc used, the make of such instruments
must be stated. A good diagram of the
connections well executed in ink should
be furnished with the description, which
should be written on onc side of the
paper only. If the judges have any
doubts as to the practicability of the
receiver, they reserve the right to in-
spect and test the sct. Insured express
transportation will be paid by us both
ways. The instruments will be returned
promptly to their owners. More than
one description may be entered by the
contestants. A written statement signed
by two persons who have listened in on
the set is also requested. The contest
1s open to everyone, radio clubs included,
except manufacturers of radio apparatus.
All the prizes will be paid upon publica-
tion. This contest closes in New York,
January 30 and the first prize winning
article will appear in the March 1923
issue. .

Address all manuscripts, photographs,
etc: Editor, Super-Regenerative Con-
test, care of this publication.

[t

Due to the large number of contributions reccived for the “Who Will Save the Amateur” contest, it has been necessarv fo
postpone results until the judges can give cach manuscript just consideration. The first prize winning manuscript will appear in

the February issue.
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HIS Department is open to all readers.
.. of the apparatus, neatness of connections and general appearance.

photographs of stations that are accompanied by pictures of the owners.

We prefer dark photos to light ones.
smaller than 3347x314%.

The prize winning pictures must be on prints not smaller than 57 x 7.
All pictures must bear name and address written in ink on the back. A letter of not less than 100 words giving full description

of the station, aerial equipment, etc., must accompany the picture.

PRIZES: One monthly first prize of $5.00

It matters not whether subscribers or not. All photos are judged for best arrangement and efficiency
In order to increase the interest in this department, we prefer to publish

We cannot reproduce pictures

All other pictures published will be paid for at the rate of $2.00.

T A A A A A A A A A T T T A s i i

W. E. Dobbins, Jr.’s Station 4AP

At ATLANTA, GA.

= :J:.’:}’ff.{.‘{f‘};‘{zﬁ}z‘:’wmmi

&

3

¥,
o

ot

Mr. Dobbins’ Station Is Certainly Laid Out Well and Its Neat Appearance Suggests System and
The Receiving Set and Amplifying Unit Are Seen on the Left; followed by a 20-Watt C. W.
At the Extreme Right Is the 1-K. W. Spark Transmitter.

Order.
and Phone Set.

: EREWITH
4AP.

The aerial system is composed of
a six-wire cage, 70’ high at one end.
20/ high at the other and 63 long with a
15" cage lead in. This aerial is used for
transmitting only. A 150" single wire is
used for ordinary recention and a 300

is a photo of station

single wire for long-wave work. A loop
is used successfully for broadcasting and
amateur reception up to about 400 miles.
"At the extreme right of the photo is a
one-K. W. panel type spark set, composed of
an Acme transformer, Dubilier condenser,
variable speed rotary quenched spark ga
an oscillation transformer and radiation am-

meter. The tuning and coupling of the
O. T. is adjustable by the dials mounted
on front, while the spark may be ob-
served through Ruby windows in front of
gap housing. Radiation is about 6% amps.

: “at 200 miles.

Next is a 20-watt C. W. phone set,
which_is equipped for buzzer modulation or
chopper. It is powered through a 200-watt
transformer with a 20-jar rectifier made
of pint jars with pure cast. lead and
aluminum plates and Borax solution. Four
electrolytic- condensers and Acme chokes
in the filter system elimfnate practically
any A. C. hum. All batteries, transform-
ers, jars, etc.,, are behind the wall which
is built out from the wall of the room
and hides all unnecessary wires. With 500
V. on the plates and drawing 200 M. A..
a radiation of two amperes on voice and
three amperes on C. W. is obtained.

At the left are two cabinets composing
the receiving set. The first contains a

‘three-circuit variometer set, two condens-
“ers  with

verniers and a honeycomb coil
mounting. The anticap switch throws
from variometers to honeycombs, while the
two series parallel switches take care of
the condensers and plates. The large cabi-
net contains two steps of radio frequency
using G. E. transformers, detector. and two
steps of audio amplification. A Magnavox
horn with a Western Electric makes an
ideal loud speaker, and a wave trap makes
it possible to work other stations through
almost continual local broadcasting.

The operation of the set as a whole has
been very satisfactory. Transmdssion up to
1,500 .miles has been obtained. Trans-At-
lantics come in loud enouch to use the loud
speaker, and nearly every broadcasting sta-
tion and a bunch of amateurs, eight from

5FT Reports Some DX

UST a word to you and all the fellow
hams of the Old U. S. A. We (my
partner and I) are down here with the
Shreveport Mining & Development Com-
pany, investigating one of their claims.
When we found that we would be down
here at least eight or ten months, we im-
" mediately proceeded to rig up a radio_set.
The final result was and is a two variom-
eter and coupler. single tube regenerative
receiver. This set has more than given
satisfaction, but farther it has accomplished

crome unlooked for feats. The first night
that it was installed we logged the follow-
ing C. W. stations, 5AE, 5SK. 5ZA,
9ANQ and 8ZZ, all being logged within a
period of some ten minutes. The next
night we logged 5SM, 5XAD, 5ZA, 6AJH,
SAPH and 5XD. After that they came
thick and fast and we think nothing of
logging 10 to 12 stations every night.
Every time 5ZA or 6AJH operates we
hear them so loud that we can almost lay
the phones on the table and read them

www americanradiohistorv com

_the six and seventh districts, have been
logged.
W. E. DosBINS, JR,
Radio 4AP.
by plugging in the dector alone.

The equipment used in the set is as
follows: Winkler couplers and wvariom-
eters, Klosner rheostat, Remler socket,
Burgess hatteries, Western Electric phones,
Western Electric VT-1 tube, formica panel,
all connected with a straight regenerative
hook-up with two switch arms of 13
taps on the coupler, and with 45 volts on
the plate.

As yet we have no transmitter, mainly

(Continued on page 1417)


www.americanradiohistory.com

Radio News for January, 1923

Clavton R. Gerst’s
Station

at Cleveland. Ohio

AM enclosing a flash-light photo of

my radio set. It was built by me

and is complete in every detail. Many
improvements have been made since the
photo was taken but [ will give a de-
scription of the set as it was at that
time.

On the left is the transmitter, a 10-watt
outfit using either voice, LCW. or CAV.
The frame work is angle steel and the
panel formica. Radio Corporation parts
were used throughout and it is giving
very fine results. IKenotron tubes arc
used for rectification. There is no hum
and the modulation is perfect.  This
phone has not yet heen thoroughly test-
cd, so T can not as yet claim any great
distance records.

In the center is a cabinet containing
the 120 A. H. storage batterv, charger,
fuses, etc. This cabinet has a cover
which is quickly attached to prevent
the noise of the charger while in opera-
tion. [ use a Homecharger, which gives
good results. Above the storage battery
cabinet is the *“B” battery box which
contains six “B” batterics. There is an-
other cabinet of “B” batteries under the
table which does not show in the pic-

LT T

A Station Par- |7
ticularly  Neat

in Appearance,
and Showing
Evidence of
Precise Work-
manship. On
the Extreme
Left is a 10
‘Watt Tube
Transmitter, '
Using Either
Phone, I. C. W.
or -C. W,

TR

ture. These are used on the radio fre-
quency amplifier.

The cabinets on the right are all for
recciving. The one on the bottom, left, is
the tuner used in connection with the
radio frequency amplifier cabinet shown
on the bottom, right. This is a three-step

and does not show very well in the
photo.

The long cabinet in the center is a
short wave tuner. It contains a vario-
coupler with uniis and tens taps, grid
and plate variometers, each variometer

(Continued on page 1425)

Something New to Try

EREWITH is a photograph of

a little receiver and its hook-

up which I have just completed,
and which I thought might be of in-
terest to some of vour readers.
It is compact, simple to operate
and has a unique loop hook-up.
The panel is 6”x14” and contains
the complete tuncr, detector and
two stages of amplification.

The only difference hetween this
and the general circuit used is the
insertion of a small loop in the
plate circuit. Tn reality this is not
a loop hook-up, but demonstrates
to me the truth of the ground cir-
cuit theory.

I will quote from a letter re-
ceived from Mr. A. Victor Boyd,
210 N. Broad St.. Philadelphia, Pa.,
who says, “Have just given it a
try-out and it is my honest opin-
ion that it 1s the BIST Took-
up for popular use {oday. It is
NOT a loop circuit in the true
sense of the word, but it IS the
finest and most cconomical
GROUND recciving set outside of
the new Armstrong ‘Super’ cir-
cuit. The loop has little or mno
directional effects, also fairlv
ncarby stations can be reccived
with your circuit on a 3" or 47

coil  with little  loss of
strength.”

I get clear reception with this
little set 500 miles. using a 3’ loop,
which I believe to be a loop
record on such an outfit.

—~Contributed by E. E. Warrs.

very

SEND IN YOUR CALLS HEARD
LIST

There has been reccently quite a
discussion regarding the policy of
Ranto NEws: Some of the read-
ers, the real “hams,” claim that it
has turned intp a broadcast mag-
azine. This is not the case, as we
devote quite some space cach
month to articles of interest to the
real amateurs, which articles arc
most of the time. too technical
for the novice. To show the
“gang” that we arc not a broad-
cast magazine and that we take
their requests into consideration,
we shall devote in each issue some
space to calls heard. We, there-
fore, invite you to send us a list
of the stations vou heard, type-
writtenn if possible. or else suffi-
ciently readable to prevent mistakes.

Prcferably, the calls should he
arranged alphabetically for cach dis-
trict. To distinguish the stations that

2 frns
24'5g

AT A
A Radical Type

of Receiver Em-
ploying a Loop
Aerial in the
Tube Plate Cir-
cuit. The Cir-
cuit ;] Used is
Shown at ‘the
Left.

IRl

.
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have been worked they should be put
in parenthesis and, according to the rules
now in use, the C. W. stations should be
mentioned in a scparate list, both spark and
C. W. lists covering the period from the
first of each month to the first of the fol-
lowing. The lists should reach us by the
10th of the month for publication in the
following issue.
ALTERNATING CURRENT FOR
FILAMENT LIGHTING
1 have read scveral times in various radio
magazines, experiences of those who tried
alternating current for filament lighting, and
general opinion seems to be that satisfac-

(Continued on page 1405)
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With the Amateurs

ANCIENT HISTORY

In going through some junk to-day 1
discovered the accompanying pictures, and
thought perhaps they would interest you
and the gang. This was one of the doc-
tor’s early experimental stations with a
1 K.W. spark and electrolytic receiver.
We worked Cleveland, Detroit, Chicago,
Ottawa and 42 Broadway, N. Y.

Have wondered what became of Horton,
Wallace, Brown, Bucher, Cornish and the
‘rest of thc “gang.”

Many interesting things

law punishable by penitentiary sentence
for a person not licensed to transmit or
send any kind of signals into the air.
Everything possible should be done to
halt this practice.

An example will be made of ‘the first
person caught transmitting during silent
night or any other night when broad-
casting stations are in operation. His
license will be taken away; his sending
set will be dismantled and he will be
prosecuted to the limit of the law.

occurred at BV, including
hunger, when we were
snowed in.

The doctor never saw
‘this picture but I believe
he would recognize it

Aran CuaapmaN (C.N.)
Box 1206, Orlando, Fla.

"THE BIG STICK

We received from one
of our readers in San
Antonio, Texas, the fol-
lowing report clipped from
the San Antonio, Texas,
Evening News. As you
shall see by reading these
regulations, * they police
the ether themselves in
that district. The only
point that we cannot un-
derstand is why were not
the amateurs represented
at the metmg? They
were invited, they did not go, but some-
body should have been there:

NEW SCHEDULE FOR CONCERTS DECIDED
UPON

FRIDAY NIGHT IS DESIGNATED AS SILENT
NIGHT EVERY WEEK HEREAFTER.

Complete changes in the schedules
of all broadcasting stations; desig-
nation of Friday nights as “silent
nights”; discontinuance of broadcasting
from DM-7, Brooks,Field, and scores of
other developments were the result of an
enthusiastic meeting of operators in the

editorial rooms of the Evening News.

The netv plan designates certain spec-
ified periods when amateur operators
may transmit messages in “code.”” The
Evening News notified amateurs to be pres-
ent, but the amateurs failed to send a
represeniative.

“The best interest of all concerned
is the big object of this meeting,” one
operator said. ‘“We know that 99 out of
100 persons with radic receiving sets
want music, news and other spoken mat-
ter and not a lot of dots and dashes.”

With. this keynote, the schedule was
prepared within a few minutes so that
not only a definite period is set aside
when all broadcasting stations, C.W.
and spark, stations and any kind of
transmitting appartus in the vicinity of
San Antonio will be SILENT. A sharp
lookout is te be kept from now on and
any person who hears a spark set in op-
eration during the hours set aside for
broadcasting stations should notify the
Evening News Radio Editor.

The Evening News Radio Editor in-
tends to follow up until every trans-
mitting set is silent whenever broadcast-
ing is being heard, either from local
sending stations or from distant sta-
tions, It is a violation of the Federal

out previously, many of us have gone
so far in the business of sharing that
we have almost been afraid to operate
at any time, and amateur radio has suf-
fered for the lack of a definite plan.
On the other hand there are uninformed
novice listeners who object to amateur
transmission at any hour of night, and
again the need for a recognized scheme
has been shown. This we now offer.
Broadcasting is admittedly an institu-
tion of the early evening hours. That
is the time that quiet air should pre-
vail, when the greatest good can be done
for the greatest number. When should

we open up our stations for trans-
mission? The Board has considered
that question and has decided wupon

10:30 'p. m. as the proper time. We're
regrétfully obliged to conclude, fellows,
that the time is here when we should
voluntarily keep our transmitters silent
during the early evening hours if their
operation interferes with listening. This
means that in all congested communities
amateur stations should be quiet between
the hours of 7 p. m. and 10:30 p. m.
This is no new thing for most of us—
we've been doing it already—but it makes
a recognized principle of amateur work.

We urge amateurs and clubs to get
together with the listening-in element in
their community and have an understand-
ing on the subject. Acceptance of this
plan on the part of the amateurs means
that they recognize the rights of the
listeners to hear their concerts undis-
turbed and that they will

keep quiet between these

hours. .Acceptance of
this plan by the novice lis-
teners means that they

recognize the rights of us
amateurs to transmit and
carry on our useful work
and that they will not
complain against  the
“meaningless buzzes” when
the 1lid goes off at 10:30.
This plan was proposed
at a meeting of all radio
people in Rochester re-
cently and was adopted as
a solution of the local
difficulty. We may well
call it ‘“the Rochester
Plan.”

Whenever a commu ~
nity gets together and
agrees upon such a plan,
we feel that it should be-

Two Heretofore Unpublished Photographs of One of Dr.

Forest’s Early Experimental Stations.

Amateurs.

THE VOLUNTARY LID
(We have just received the following from
the A. R. R. L.)

As a result of experience through the
past year of broadcasting. we have
a definite program to recommend for
amateur consideration. There have been
many unjustified complaints against ama-
teur QRM and of course where ama-
teurs in cities have hogged the air
all evening there have been justifiable
complaints. Most of us have realized
that broadcasting was capable of be-
coming a powerful force for good in
our country, of tremendous social.
economical and educational value, and
have known that meant the passing of
the old days* when! we could pound
brass from supper-time on and the
ushering in of a new era when the air
had to be shared. As we have pointed

www americanradiohistorv com

The Operators are None
Other Than Mr. A. Chapman (left) and Mr. E. E. Bucher, Well
Known Today in the Radic Engineering Field But Still Fervent

come as law and that the
mere possession of a trans-
mitting license should not
entitle an amateur to go
contrary to the sentiment
of all his fellows. Tt is
our view that such operation unless justified
hy an emergency or official tests, would be
deliberate and malicious interference within
the meaning of the federal radio law,
and we believe the Department of Com-
merce will agree with us.- On the other
hand, in localities where this plan is

de

- adopted and quiet air is maintained be-

tween 7 and 10:30 p. m., we will expect
amateur transmission to proceed without
complaint after 10:30,and the A.R.R.L.
will protect with every resource at its
command the right of any of its mem-
bers to so transmit if unjustly accused
while legally operating in such a com-
munity.

Now we have a working plan. Let us
adopt it, fellow amateurs- This puts an
important duty of self-policing on the

-shoulders of our affiliated clubs and we

are depending upon them to handle the
(Continued on page 1403)
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Some Real DX Work

By THOMAS A. MARSHALL

Re-
ceiving Set Re-

' sponsible for the

Remarkable Rec-

| rds Listed. It

| Was Installed in
Honolulu.

R,

HERE is the amateur who sits in

front of the glowing audion, the

glistening switch contact points,
fancy dials, and engraved symbols, with-
out getting excellent results? You have
evidently been misled by some fancy
hock-up. Every radio enthusiast vies for
results. The air is full of amateur sta-
tions which you should be able to copy.
They arc there, radio fan, and if you are
not logging 6AS]J, Oakland Cal., and 4BX,
Wilmington, N. C your recelver audion
and amplifier are the “bunk.”

I am going to tell you of one of those
nights I spent at Honolulu, Hawaii, some
2100 miles south-southwest of San Fran-
cisco, hunting for American amateurs. My
log records many long-distance captures
which would bring any
radio fan a pleasing thrill. .
It was one of those snappy
nights when I felt like
twisting the knobs and

down some new DX work, I
dusted off the old log book, carcfully
turned to a clean page, donned the “bal-
dies” and started the electrons to doing

the bombarding act.

S5PX, Fort Worth, Texas, some 4,000
miles away, whistled with feats of marvel-
ous signals. A slight change of tickler
coupling, and here was 9UU, Chicago, 11,
telling 5NU, Frost, Texas, to repeat a
message.  Another shift of the tickler
and there was 9DPL, Kansas, City, Mo,
sending a message to SPX, Fort Worth,
Texas, which was logged. “Some night for
radio,” 1 proclaimed to a contemporary
who was guarding 375 meters for special
amateur stations. . A slight change in “B”
battery value, tap on the vernier handle

and the effect was marvelous. 9DPL,
Chicago, T1l., got an OK from 5PX, Fort
Worth, Texas, for number one message.
9DPL sent another message to SPX, which
[ intercepted and logged. 5SPX flashes
back “Address again, please.” The ad-
dress was quickly repeated, and the two
amateurs bade each other good night with
an exchange of best regards. There was
9APH, Chicago, 111, chirping away. 8BSS,
Baldwinsville, N. Y., calling 4BX, Wil-
mington, N. C. 9DSAL. Omaha, Neb., was
percolating away. Then came 4B(Q), Rome
Ga., whose shrill continuous wave signals
were whistling with a message to S8BWA,
Akron, O., which was logged. Then 6BJY,
San Diego, Cal, came rolling in with a
loud signal. A slight change of the con-

playing the game until the
“6" stations faded away into

daylight.

A light reflection, a La
Marquise fag. and a look
at the sun gliding down-

the hills on

___\‘
AN
-

denser, and here is 4BX.
Wilmington, N. C, some

5000 miles away, calling

vra forth that signal “CQ”
/ to all concerned. I rose
f up from my chair,

snatched the amateur call
directory from the shelf
and scanned down the four-
line column. “Extolling
results!” I shouted. “Where
is that man Paul Godley?”

ward over

the westward coast of
Oahu, caused me to step
lively for the radio shack.
The pencil sharpener was

put into operation and
m a few minutes all
the pencils

ed and ready to jot

were Shapeﬂ‘ Here 15 the Circuit Used in the Above Receiver.

| “His récords have been

shattered.” 1 had reached

1'* B o7 *\‘

Fig.2

~Jack

Stage Audio Frequency Amplifier are Employed.

an extreme point on the
Atlantic Coast. Could it be
true? Yes, because his sig-
nals were readable and

Tickler Feedback and a Two- WE€re fairly clear,

(Continued on page 1364)

A Modified Multirle Tuner

HE set here described is absolutely

the *“last word” in regenerative
tuners. It is a modification of the
old Marconi ‘“multiple tuner,” which

was at one time the standard equipment
in the old Marconi ship and shore com-
mercial stations.

Besides eliminating one adjustmlent, the
secondary coupling, this set has the ad-
vantage of bringing in louder signals than
the standard, three-circuit regenerator,
and at the same time being more select-
ive. How these results are made pos-
sible will be explained below.

Referring to the diagram, it will be
seen that this tuner possesses an un-
tuned intermediate circuit which trans-
fers the energy from the prlmary to the
secondary coils. This circuit consists
of two and one-half turns of heavy
stranded wire (Litzendraht or several
strands of lagmp cord will serve admir=

By Bertram W. Downs

ably) about the primary and secondary
coils. The efficiency of this circuit de-
pends upon reducing the resistance of

é

The Addition -of the Multiple Tuned Circuit to
the ree-Circuit Regenerative Receiver Allows
for Greater Signal Strength and Selectivity.

www americanradiohistorv.com

this intermediate section to as near zero
as possible.

The primary and secondary are
mounted at right angles to each other
so that the only transfer of energy w1li
be through the intermediate closed cir-
cuit.

The functioning of this circuit is as
follows: In transferring the energy from
the primary to the secondary the char=
acter of the wave is changed from one
of a given decrement to a wave of rela
tively lower decrement——that is, a
“broad” wave becomes “sharp” in the
secondary circuit, due to the neghg1b1e
damping of the intermediate link -cir«
cuit. This, of course. means that less
interference will be experienced frem
stations whose wave-lengths are nearly
the same.

For best results the link circuit coils
should be wound about the part of the

(Continued on page 1379)
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Aan [nput Transformer for Telephone and Modulated C. W.

By D. R. Clemons

I

Appearance of
the Finished
Transformer.
Note Its Size in
Comparison to
the Ruler. The
Core Consists of
a Bundle of
Fine Iron Wire.

LT

JR interrupted C. \V. transmis-
sion and telephony,a transformer
is generally employed to impress
tone signals upon the grids of
the modulator tubes, so it is
desirable that an output from this de-
vice should Dbe accurately reproduced
upon the grid of the modulator tube. As
it is necessary to use some caution in
the design and construction of the trans-
former, a few details and data for its de-
sign will be given for a type suitable for
small low-power tube transmitters.

‘The average current moving in the mi-
crophone circuit of the average trans-
mitter is very small, seldom exceeding
0.12 ampere with the microphone quies-
cent, so that an average of less than 0.1
ampere is present for the normal voice.
Since the resistance of the carbon mi-
crophone varies around a minimum of
50 to 150 ohms, the power is about one
watt. Where the transformer is em-
ployed directly upon the grid of the
modulator tube, that grid is generally
biased negatively so that the tube may
function along the straight part of its
curve. From its hiased value the grid
potential may be varied negatively or re-
duced positively and cause a uniform
variation of plate potential; but if grid
voltages wete excessively large, such
plate variation may not be strictly uni-
form after certain extremes of grid po-
tentials were reached, resulting in im-
proper reproduction of tone. The ratio
within the transformer must not be made
too high for this reason. For normal
voice and tone frequencies the primary
inductance may be made 0.045 H.

The secondary voltage should vary
with the primary current. If a variable
current moves in the few turns of coarse
primary wire a magnetic flux established
in the magnetic circuit varies also, and,
as a secondary winding of many thou-
sand turns is in this field of force, like-
wise a variable potential is induced in it.
Now. if the secondary terminals were
open, i.e., not connected toa load of mod-
erate resistance, no current would move
in the secondary system, hence its self-
inductance and copper resistance are not
effective and the voltage remains high.
However, if the secondary terminals are
connected to a load of moderate resist-
ance, an appreciable current would then
flow in the secondary system, causing its
ohmic resistance and self-inductance to

hecome effective instantly, the latter re-
acting on the primary tending to still
further reduce the secondary voltage
which may fall to a very low value. Al-
though the grid may be biased negatively
its potential may be reduced through
zero and become positive until apprecia-
ble current flows there, causing the de-
crease just mentioned, It may be help-

flg.3
Mechanical Details Covering the Construction of
the Transformer. Fig. 2 Shows End and Cross
Section- Views of Primary and Secondary

indings.

ful to try shunts of 4 to 2 megohms
across the secondary in order to find a
value that maintains a more constant
secondary load. This resistance would
be used at R in Fig. 5.

T

A simple modulation transformer suit-
able for C. W. work is shown by the ac-
companying illustrations. A primary of
300 turns of coarse enameled wire is
wound over a fibre tube 2” long. A sec-
ondary of 18000 turns is then wound
over the primary, as shown in Fig. 2
Two square bakelite blocks form the
ends and supports, terminals being
mounted for the secondary on a thin
strip of bakelite connecting the blocks
as at E and F in Fig. 3. The core of
several hundred fine 26 iron core-wires
is bundled and passed through the tube
and end plates of the mount, then bent
hackward about the transformer as il-
lustrated.

Construction: A fibre tube 4" inside
iameter. 1/16” wall, is cut 2" long; this
is carried upon a winding machine form
shown in Fig. 1. A primary of 300 turns
No. 26 enameled copper wire terminates
in two stranded leads P1 and P2, in Fig.
2. Each layer of winding is separated
by a strip of No. 100 empire paper
0.001” thick, cut 2 wide. Several lay-
ers of thicker paper are wound over the
primary winding before starting the sec-
ondary of finer, No. 40. enameled wire.
A stranded terminal several inches long,
S! in Fig. 2, is soldered to a foot length
of No. 30 or No. 34 copper, after which
the fine No. 40 is brushed clean with
fine emery paper and soldered to the No.
30 terminal, rosin cored solder being
used. This precaution of using an in-
termediate gauge No. 30 or 34 should be
taken here, for changing abruptly from
coarse to such fine gauges invariably re-
sults in breakage, unless one has at-
tained some skill in handling such fine
material.  Corrosive soldering fluxes
should never be used in making such
junctions, as it may quickly destroy such
fine copper. The winding of the sec-
ondary may progress after starting the
first few turns very carefully, feeding
the wires into layers extending to with-
in 14” of each end of the unit where a
drop of gum shellac should be deposited
to secure these end turns firmly when
the coil is removed from the form.
Every layer is separated by a strip of
empire paper until 14000 turns are
wound. at which point a section of No.
30 copper is carefully soldered in to pro-
vide a tap, S2 in Fig. 2. The winding is
then carried on until 18,000 turns are
wound where another fine length and
stranded terminal finishes the coil. Two
bakelite blocks are cut as shown in Fig.
3 at F. Several hundred core wires are
packed closely into a bundle 4” in diam-
eter and 7” long. These are best cut to

length by winding a cardboard strip
314" long, with many turns of 26

iron core-wire, and cutting them with
metal shears along the dotted line C in

(Continued on page 1338)

Schematic i
Circuit Employ-
ing the De-
scribed Trans-
former. A Buz-
zer and Key

May Be Sub-

stituted in Place
of the Micro-
phone for 1.C.W.
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Practical Bints on Mast Construction

N the eraction of masts for the sup-
port of the aerial wires, difficulty
1s often experienced in obtaining
poles of the desired height at a
reasonable price, or in order to

get a mast of the desired height ship-
ment must be made from other districts
and probably the freight bill for two
railway cars required for the transporta-
tion of long poles is reflected in your
lumber dealer’s bill on the 10th of the
month.

To raise your acrial above the veri-
table forest of trees and public service
companies’ wires very often means a
great increase in both transmitting and
receiving range. Such obects as trees,
buildings, etc., generally act as imper-
fect conductors of high resistance, that
is, they charge and discharge slowly
and consume a considerable amount ot
your radiated energy.

The splicing of shorter masts to form
a higher one is not a difficult feat and
may be well done by the application of
only a saw, a brace and bit and a ham-
mer. It is desirable that the upper or
top mast be of round wood of light
weight, and that the lower be of larger
diameter and of sufficient strength to
avoid buckling when standing erect
without guvs. To use sawed lumber is
to invite trouble, unless specially select-
ed, clear, first-grade stock is used, and
then the cost is much more than round
unsawed stock, the latter being of
greater strength and rigidity.

Probably the best wood to
use is Oregon fir or cedar,
but these woods are not avail-
aple in all districts, and,
therefore, some similiar light
wood of sufficiently close
grain to be dependably
strong would naturally be the
next available choice.

The permanent splicing of

the upper and the lower
pieces or sections s not a
tedious task and anyone

should be able to make a

good job of it with little
or no trouble, The first
thing to do is to cut the

scarfs at the ends of both
sections. The angle of the
scarf will be dccided by the diameter of
the mast. If it is figured that the length
of the angular cut will be approximately

ement.

By JOHN F. BRONT

four times the diameter
of the mast, a satisfac-
tory splice can be made.
Take the one section,
measure off the projected
angle and saw into the
side of the first section
for a distance which
should be approximately
Y4 of the diameter, or a
little less. Then starting
at the end of the sec-
tion saw up to the bot-
tom of the first saw-cut,
made before, and that
section of the mast is
ready, if the sawing has
been true and straight.
Attack the other section
in the same manner and
the two sections will be
recady for the fitting to-
gether, Set the two sec-
tions together. fitting the
scarfs, one to the other,
and ascertain if the mast
will  be continuously
straight if the scarfs are
left as they are. It may
he that some extra trim-
ming will have to be
done in order to align
the two sections into one
straight continuous mast.

After fitting and mak-
ing certain that the

AN
a8

Mereow Potle

scarfs are not rounded

Method of Procedure for Erecting Mast. The Hoisting Mast Is Well Guyed.

on the sawed surfaces,
bore two holes all the
way through both sec-
tions so that the holes
will be a little less than
one third of the length
of the diagonal length of
the splice, away from the
corresponding ends,
Bolts 34" long, fitted
with the largest washers
obtainable
neath head and nut, are
drawn up tight.
Haliway between the
bolt and the end of the
splice, staple down the
end of) .a small hand-
coil of No. 12 iron wire
and start wrapping
stowly around that por-
tion of the splice. As
the turns are being grad-
ually brought around the
circumference, tap the
wire into the wood in
such a manner that it is
drawn up tight and ab-
solutely without kinks or
irregularities. It is ime

www americanradiohistorv.com

Detailed Construction of the Semi-Lattice Work Mast.
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Guyed in Four Directions.

portant that the turns be
hammered down as they are
being made. otherwise the
coils of the wire will be loose
and worse than useless.
It is not necessary to
tighten the wire after sev-
eral turns have been wrapped
on. Tapping the turns every
two or three inches, as the
wire is gradually wound ou,
will make it so tight that
the wire will be under some
* tension. and will hold that
portion of the splice in place
very rigidly. Wrap the
other end of the splice in
a similar manner and the
splice is completed and will
last as long as the wood itself; in fact
the splice is much stronger than the
original wood, under certain conditions.

The sctting for the mast in the ground
should be accomplished by digging a
hole, the depth of which depends upon
the height of the mast in question, but
should be at least 3' deep. At the bot-
tom work in some small stones before
the pole is set in the hole and then jam
large stones about the base after the
butt has reached the bottom. Tamp
solidly with earth to a height a little
above the surface.

Difficulty is often experienced in
raising the mast to its vertical position;
the proper way is to use a ‘‘gin” pole,
that is a shorter pole, which should be
nearly half as high as the one to be
set. The erection of the lower gin pole
is easy and it should be set just beside
the position to be occupied by the mast.
Guys should be run out four ways by
fastening lines to the top of the “gin”
and securing them as far away from
the base or butt as possible. A block
and fall securely fastened at the top of
the gin pole should be attached to a

(Continued on pege 1348)
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A C. W. Oscillator for MeaSuremem Purposes

NY radio set which the amateur
experimenter builds, for example,
a transmitter, receiver. wave-
meter, etc., contains all the vari-
ous radio elements such as inductance
coils, condensers, resistances. etc. These
elements are either built or bought out-
right by the experimenter. If they are
bought he accepts the
statement as to the constants of: these
elements; if built, he generally approxi-
mates their values' by a calculation.

7 > .
Amimerer .
origmp | <X s s l
. [,
> t

_,Z ! - )
7— — I|

0005 M.F

151urf’s
_ : . .

rhis Is the Simplest Type o! Oscillating Circuit.
It Was Conceived by Hartley.

For teally good work, the experiment-
er should know accurately the con-
stants of his sets. [f he has a tube
transmitter he should know, for exam-
ple, the R. F. resistance of his antenna
coil, so that he will have no doubt as to
the true efficiency of his set. In his re-
ceiver he should also know the resist-~
ance of his tuning coils, their induct-
ances, the capacity of his condensers,
have calibration curves of his condens-
ers, -and know the self and mutual in-
ductances of his coupler, etc. The ac-
curate knowledge of these constants is
what distinguishes the advanced experi-
menter from his more slipshod brother.
They furnish the data for future im-
proved designs of sets.

These values can only be obtained by
measurement. Measurement in itself is
almost a separate field in radio to which
the amateur should devote a little more
of his time. Measurement usually re-
quires a separate source of oscillations,
which should preferably be undamped
and steady. Until some time ago a buz-
zer excited radio frequency circuit was
used as the generator of oscillations.
While this gave fair results, it never
was a very satisfactory source of oscil-
lation due to erratic and freakish opera-
tion of the buzzer, changing of the note,
sparking at the countact points, etc. Fur-
thermore, mmasmuch as the buzzer could
only supply a very small amount of en-
ergy, very sensitive detecting devices
had to be employed, such as thermo-
couples. Such apparatus is of course
very expensive and, therefore, unavail-
able to most amateurs, whereas he is
more likely to have R. F. ammeters and
milliammeters.

The vacuum tube supplies a means of
obtaining a very low-power oscillator

g 4

A Coupling Loop May Be Used. The Method of
Connecting Is Shown.

manufacturer’s -

" ble.

By L. R. Felder

which is stable, supplies quite pure os-
cillations and is capable of furnishing
sufficient energy to actuate the detect-
ing devices usually - available to miost
amateurs. It will be-the object here to
describe the design and construction of
a low-power oscillator suitable for meas-
uring purposes, and in.future articles to
describe the application of this oscilla-
tor to amateur measurements. -
The oscillating circtit used in
measurement set is of the very simplest
type and is designed to utilize a mini-
mum of apparatus since.  apparatus
around a station is generally at a pre-
mium.” The very simplest type of oscil-
lating circuit requiring a- minimum ot

apparatus and easily constructed, which -

is suitable for measurement work, is

“the Hartley circuit in Fig. 1.

From this drawing it will be seen that
the apparatus required is:

1 Variable condenser.

1 Inductance coil.

1 Tube socket.

1 Filament rheostat.

1 Tube.

I Flashlamp indicator or ammeter.
| Plate battery.

1 Storage battery.

The plate and storage batteries which
are generally around the station, may be

+e
L8
RIC

+o :3

Lndenser

i
i

i_e
' Rheostat
L

-
"'l
|

F1g.3
Convenient Positions for Apparatus on Mount-
ing Board. :

used for this measurement set. WWhen
measurements are not being made the
only apparatus tied up in the measuring
outfit are the other five elements, since
the tube need not be tied up unless the
outfit is in use.

The oscillating tube may be an ordi-
nary amplifier tube such as U. V.-201,
but a low-power oscillator tube would
be preferable, as more power could be
obtained and the amount of current
flowing in the circuit under test could
be controlled over a wide range of
values. On the U, V.-201 tube between
80 and 100 volts may be used on the
plate and on the five-watt oscillator up
to 300 volts may be used. Filaments
should be operated at their rated values,
or even slightly under. Since this is a
measurement osciilator set, no particu-
lar advantage is to be gained by pushing
the tubes too hard, and, therefore, it
should be conserved as much as posi-
The storage battery and filament
rheostat in the case of the amplifier
U. V.-201 tube should have a rating of
six volts and one ampere current carry-

ing capacity respectively, and in the five- .

watt tube these ratings should be 19

volts and 2.5 amperes current carrying

capacity. .
The oscillating circuit condenser is a

variable condenser, maximum capacity
00005 mfd. This condenser in the ex-

WW\eadaaricanradiahictary com

this .
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Fig.2

The - Size and Details of Construction of the
Mounting Board are Here Shown.

treme case will have to withstand a volt-
age of about 1,000 volts. R. F. When
using the U, V.-201 amplifier tube this
voltage is much lower and the ordinary
air spaced condenser will be satisfactory.
In the case of the five-watt tube, if air
insulation is used, the spacing between
the condenser plates should be much
greater than ordinarily. Good results
have been obtained, however, by the use
of oil in the condenser with nosmal
spacing of plates, and its use is recom-
mended for the higher power oscillating
tube. This assures greater safety against
arcing over between plates and in the
case of an abnormal rise in voltage and
an arc-over, the break down in insula-
tion is self-healing. Only a good grade
of insulating oil should be used, as the
poorer grades contain dirt and grit
which may actually bring on break-
downs.

The oscillator coil is made up of 30
turns of 3x16 x 38 Litzendraht wire with
a tap taken off at the center turn for
connection to the filament ground. If
this Litz wire is not available, No. 20
D.C.C. will do. The coil is wound on a
4" O.D. tube of good insulating material,
either formica or natural dilecto is best.

In series with the oscillating circuit is
placed either a low reading radio fre-
quency ammeter as an oscillation indi-
cator, or if this is not available a small
flashlight will do. The construction here
described employs the flashlight as the
fixed oscillation indicator, but provision
is made for the insertion of an ammeter
if necessary.

The actual construction of this ex-
tremely simple but useful oscillator will
AT N
::nmumnumrf/ o} \_‘ e
4 e
% 08 €O
BT ., T4 m
b 2205
oy &
/‘7}5 r1g.6
Left: Insulating Piece for End of Inductance
Tube. Right: Split Lugs Used for the Coil

Terminals.

probably be determined by the builder’s
own prejudices and ideas. There are so
few elements in this set that no difficult
obstacles will present themselves. How-
ever, the writer wishes to suggest the
following construction which he has
used and found simple and convenient,

All the apparatus. excepting the bat-
teries, is mounted on a flat board made
of seasoned wood, 17 thick and 10~
square. (See Fig. 2)) Two strips of
wood 1 square and 10” long are fas-
tened to the ends of the baseboard un-

(Continued on page 1330)
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A Handy Portable Set

SIDNEY Y. WHITE

By ARTHUR PAULSON and

1293

In this Photograph, the Instrument Panel Has Been Withdrawn to Show the
Internal Construction of the set. The “B” Battery Fits Nicely Behind the Dry Cells.

ISHING a compact portable set to

take with us on a voyage from New

York to Galveston we constructed one
of rather original design which should be
of interest. It isa vacuum tube regencrative
outht, and proved to have a range of well
over 500 miles. The over-all dimensions
of the instrument are 7”x9711”. An ac-
tual test aboard ship in Galveston, brought
in concerts from Georgia, Tennessee, Kan-
sas and Missouri regularly, while move dis-
tant points were also clearly heard in spite
of the everlasting summer static of the
Gulf., Amateurs were copied [rom cvery
district except the sixth and seveunth and
also the St. Louis concerts on the whole
trip from Galveston to New York. The
power of eliminating unwanted stations was
truly remarkable for such a simple set, as
practically all single circuit tuners sacri-
fice some i1mportant quality to gain ease
of adjustment. To place the set in opera-

In this Illustration, the Cover is Raised and the
Front Removed Showing the Phones, Batteries
and Antenna in the Storage Position.

By Drawing this Panel Out, the ‘A’ Battery Circuit is Auto-
matically Closed and the Set Is Ready for Operation.

tion, the instrument panel is drawn for-
ward. The top of this panel hits a cleat
which arrests its progress, and the lower
part drops and rests against shoulders on
the side supports where the contacts for the
“A” battery are mounted. Thus the panel
is held firmly in place by its own weight
at the same time lighting the filament.
The “B” battery is snapped into the circuit
in back of the board, and the antenna and
either one or two pairs of phones are con-
nected to the posts on the front of the
panel. The chief departure from the con-
wventional is the sliding panel with the
unique method of locking in operating posi-
tion and of completing the “A” battery
circuit. The mounting of flat-wound coils
on plywood panels to act as a variometer
is a new idea, as well as leading the cur-
rent for the tube filaments through the
hinges. All the wiring is covered  with
(Continued on page 1402)

A Study of Different Types of Coupling Used in Radio

CONSIDERABLT. amount of the ad-
vice generally given the new amateur
centers around the desirability of
using loose coupled circuits in his re-
ceiver. [Futhermore, he seems to get
the impression that the ounly type of
coupling is that produced by the prox-
imity of two coils as in the average two
circuit tuner, that is, inductive coupling.
It seems, therefore. advisable to discuss
this question of coupling, point out the
different types and the particular uses
of coupling in radio. ’
Whenever two circuits are connected

By Louis Frank

together so that there is a transfer of
energy from ome circuit to the other,
these circuits are said to be coupled to
cach other. In general this is accom-
plished by one circuit inducing a voltage
n the other circuit as a result of which
a current flows and energy is available.
The circuit in which the voltage is in-
duced or the circuit to which the energy
is transferred is called the secondary
circuit.  The circuit which does the in-
ducing or transferring is called the
primary circuit.

There are types of

three main

LTI

trates a Re-
sistance-
Coupled Cir-
cuit, While
#, in Fig. 2 the
Same Type
Is Shown

" Fig. I Illus-

i
T f
J

Applied to a

P—J

R,
1
Fig2

Cascade Am-
plifier

LG
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coupling: 1. Resistance coupling; 2. In-
ductive coupling; 3. Electrostatic coupling.

Of these three, the first one, resis-
tance coupling, is least important, as far
as practical uses or applications are con-
cerned. The circuit in Fig. 1 illustrates
this type of coupling. In it the primary
circuit consists of L. C. R. in series with
G the source of -voltage. The current
flowing in circuit 1 produces a voltage
drop across the resistance R, which is
called the coupling resistunce. and this
voltage causes a current to flow in the
secondary circuit 2; consisting of R L, G,
C,. For any given circuits and a given
amount of energy in the primary, the
greater the voltage drop is across the
coupling resistance R, the greater will
be the coupling and the gréater the

(Continued on page 1417)
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A Mechanical Radio Relay

OME interesting results have been
obtained with a relay built in a
similar way to the one described
and sketched here. The mechanical
working principle of the apparatus is
not a new one, yet it is uniquely ap-
plied in the recording of received radio
time signals by isolating them in a local
circuit in which is included a recorder.
Curiously enough the instrument is appli-
cable to recording of con-
tinuous wave signals, more
so than to those of de-
caying trains.
In detail we may ex-
amine what takes place

By JOHN F. BRONT

tact which is included in a local circuit, as
is a portion of the steel wire itself. The
opposite end of the wire is securely held
rigid. The contact below the center of the
wire is adjusted by a micrometer arrange-
ment which requires a large movement of
the adjusting screw for a slight change in
the height of the contact, which is made of
spring brass and securely fastened at one
end, while the lower end is drilled to pass

when a straight steel wire
has either or both of its
ends thrust toward each
other. A very slight
movement of the ends to-
ward each other is fol-
lowed by the wire bowing
outwardly in the center
and forming an arc. The
closer the wire is to its
normal shape, the greater will be the move-
ment of the center of the wire outwardly
from its normal position, when pressure is
applied at either or both ends in a direction
along the original normal axis of the wire,
for a given movement of the ends toward
each other. The slight movement of the ends
toward each other, in fact, is magnified in
the resultant movement or bending out of
the center. As the ends are moved nearer
each other, the resultant outward movement
of the center portion grows less. If a curve
were drawn, it would show a steep portion
at the beginning and gradually rounding off
toward the point represented where the
ends of the wire are supposed to be paral-
lel with each other in the bending process.
That is when the wire is bent double.
In the relay sketched here the steel wire
is fastened to the diaphragm of a large
sized receiving phone. At the center where
the greatest movement takes place for a
given thrust on either end, is placed a con-

Signals.

—— o ZE | LA
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An interesting Type of Mechanical Relay Adaptable to the Recording of Received
The Movement of the Diaphragm Is Mechanically Magnified by a Steel Wire

]

Which Completes a Local Circuit.

the screw of the adjusting arrangement, and
fits against the adjusting nut.

In operation, the attraction of the dia-
phragm at each wave train makes a change
in the position of the center of the wire

* and if the micrometer apparatus is adjusted

correctly, a local circuit will be opened and
closed at each movement of the diaphragm.
Iispecially where continuous waves are be-
ing dealt with, this type of relay is most
cfficient, and it is necessary only to rectify
the received trains, without going through
the operation of heterodyning. Each arriv-
ing train will cause attraction and release
the diaphragm, which movement is commu-
nicated to the steel wire.

The wire is not maintained at its exactly
straight horizontal position, but slightly
bowed down in the center to facilitate the
action of a permanent magnet placed im-
mediately below the wire so as to insure
the movement of the center of the wire
downward and not to one side or upward
when the movement of the diaphragm is

Back Panel Honeycomb Coil

HE honeycomb and similar types of

concentrated inductances are excellent

pieces of apparatus, but the available
means of handling them is crude at the best,
due to their dimensions and shape. Espe-
cial difficulty is encountered when it is de-
sired to mount them permanently back of a
panel and manipulate the coupling and the
inductance quantities from the front, by
means of switches and knobs.

The writer has found special utility in a
mounting such as that described here, where
the coils are mounted upon a block as a
unit, which unit, as a whole, may be in-
serted or taken out of the receiver cabinet

S
Fig4
A Novel Method for the Variation of Coil Coup-

ling. The Eccentrics Force the Coils Toward the
“enter at an Even Rate.

by loosening two screws in the base board
of the receiver cabinet. Generally, however.
in most cases the unit with sufficient size
coils for a given range are left intact with-
in the receiver.

Here the coils are mounted on the block,
the center one permanently attached in a
vertizal position with regard to the holding
block and securely held in place by a spring
clip of brass, while the two outer coils are
mounted on a strip of fibre attached to the
block by small hinges to permit their swing-
ing motion at such times as the inductive
relation with the center coil is desired to
be changed. A very light spring of coiled
wire tends to pull the outer coils downward
against the cam, which is quickly and easily
cut from solid hard rubber or from a built
up form from sheet dielectric material. The
cam is firmly attached to the shaft of the
knob which protrudes through the panel to
the front.

When it is desired to change the unit of
inductances it is not necessary to disturb
the cams and it is only necessary to remove
the screws which hold the block.

A scheme was adopted by the writer
in constructing a receiver for a neigh-
boring amateur who employed coils of
fixed inductance for a three-coil re-
ceiver of the form illustrated in Fig. 2.
The coils were wound in such sizes that

www americanradiohistorv.com

communicated to it, through the action of
the rectified trains of continuous waves.
The whole apparatus is in fact an ampli-
fier and relay at the same time, although it
has been made up for relaying only. The
diaphragm movement is amplified in the
movement of the center of the wire, which
movement is the agency in closing and open-
ing a local circuit. Experiments were made
which reversed the usual order of things
and arranged for the
breaking of a local cir-
cuit which would operate
a recorder instead of tne
usual type which is made
to close a local circuit.
Primary batteries were
connected in series with
the recorder and one end
of the steel wire. the cir-
cuit leading through the
relay contacts when the
circuit is closed by the
movement of the wire
In the reception of de-
) caying trains of waves
tl}ere 13 a movement of the phone
diaphragm for every rectified train and if
this type of relay were employed in the
1solation of such signals in a local circuit,
the high frequency of the vibrations would
be generally too rapid to agree with the
mechanical possibilities of the moving ele-
ment. However, in regard to continuous
waves, where the diaphragm of the phone
1s attracted by the whole signal duration if
the train is rectified by crystal detector or
audion tube, the resultant movement of the
diaphragm and therefore of the wire is not
rapid, comparatively at least, depending on
the speed of the transmitted characters
from the distant station, the movement of
the wire occurring only at the beginning
and end of the attraction resulting to the
diaphragm. 1In this type of relay, a fairly
large sized phone and a wire about 18" in
length are requisite for best results. Long-
er wires give greater movement in the
center, but they are subject to very slight
local vibrations which are undesirable.

Mounting

they fit closely within each other, at
least two within the outer coil. The same
system may be adopted for the making
of radio frequency transformers by the
novice who has no data on hand for
the correct proportions of the constants.

-ul]]”

7 77,

e =
e

The Usual Three Coil Honeycomb Arrangement
Using Fixed Inductances.
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An Efficient Short Wave Set

T the present time there is a

tendency toward very simple re-

ceivers, and some very efficient

ones have been developed of late

by the various manufacturers.
The short wave set described in this
article gives results equal to any of the
sets on the market today. It is exceed-
ingly simple to operate.

Tnductive or conductive coupling, if
properly operated, will give about equally
loud signals, so there is 1o objection
from that point of view to the latter
system, An objection which is frequently
advanced to conductive coupling is that
there is much broader tuning, but 1 have
found that if the apparatus is properly
constructed very fine tuning may be ob-

tained. Alas, an inductively coupled set

is very much more difhcult to operate,
due to its many coutrols.

There is no doubt that there is an
increase in selectivity gained by using
a variometer in the plate circuit, but this
advantage is more than balanced by the
increased difficulty in tuning in distant
stations. As to signal strength, I have
found very little difference to result
from using or omitting the plate variom-
eter.

The advantages of this set may be
summed up as tollows: the controls are
very few and simple; the appearance is
such as to recommend it to anyone; the
operation is highly efficient and the cost
v very low.

The  following is a brief description
of the construction of this set.

The panel is of 3/167 bakelite, Ox14".
The polishing was done with a sheet of
No. 1 emery, moistened with olive oil,
followed by a clean, dry piece of flannel

The holes were drilled as shown in
Fig. 3. The drilling may be done with an
ordinary hand drill. The holes for the
mounting screws of the condenser must
be drilled to fit the type of condenser
used.

The antenna series condenser is

/ mounted at the left end of the panel. and
controlled by the kuob and dial. Any

001 mf. condenser may be used. A bal-

anced condenser would probably prove

advantageous in fine tuning, but it is not
at all necessary.

Probably the most difficult part of the
construction of this set is the making
and mounting of the inductances. The
main, or stationary, inductance is wonnd

00027
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This Circuit Employs Conductive Coupling. The

Feedback System Is Similar to the Ultra-audion

Circuit. The Change-over Switch Allows for
Sharp or Broad Tuning.

L—thlmb

By H. S. POTTER

\
\ B
Antenna \‘
)

Fig.2

Constructional Details and General App

wo Main Controls It Is Very

on a piece of bakelite tubing 374" in
diameter, and 5%" long. Using No. 24
D. C. C. wire, start »2” from the top,
wind on 44 turns in 1347, skip %4”, and wind
on 78 turns more. - This winding should be
tapped at the 7th, 18th, 31st, 44th, 64th, 84th,
104th turns, commencing from the top.

At the blank center space two %"
holes should be drilled, diametrically op-
posite to one another. These serve as
bearings for the 4” rotor shaft. Two
small holes are drilled in the form %~
from either end, and directly above and
below one of the rotor bearings. The
inductance is mounted on the panel by
means of two 6/32” nickel plated, flat
head machine screws %5” long. Great
care must be exercised to get the two
bearing holes in the rotor in line with
the one on the panel.

For the moving part of the inductance
system a hardwood ball rotor 3" inl
diameter is used, They are, in most cases,
drilled for a 3/16” shaft, so it becomes
1ecessary to drill out this hole for a 147
ihaft.

A 32" hole is bored through the rotor
and shaft, at right angles to the shaft, and
a short piece of 3/32” brass rod driven
into this hole, to lock the rotor to the
shaft.

The rotor should be wound with 18
turns of No. 24 D. C. C. wire on each
side, or 36 turns in all.

On the rear of the panel, near the
center, is a single pole, double throw
switch.

As may be seen by a glance at the
hook-up this switch serves to counect
the ground to either the first tap switch
or the inductance side of the grid con-
denser. When in the latter position the
receiver is more selective and is par-
ticularly useful for reception of radio-
phone. With the changing over switch on
the opposite side and the antenna con-
necled the tuning is broader and better
adapted for general reception.

The rheostat in this set was home-
made. A strip of bakelite 1x2%4x3/16”
was wound with resistance wire to a re-
sistance of 6 ohms. This resistance ele-
ment was mounted on the panel by
neans of two small brass brackets, and
machine screws, as shown by the draw-
ing. The edge of the resistance element
is 4” from the panel. The brackets,
which are home-made, measure 2"
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earance of the Receiver Described. Although Having Only
Efficient and Has a High Degree of Selectivity.

lengths of brass tubing used as sleeves
to slip over the machine screws. This
means of mounting may be best under-
stood by consulting the drawing of the
tube controls (Fig. 4).

The shaft of the rheostat is a 1”7 length
of 8-32 threaded brass rod. The contact
arm is a piece of phosphor bronze 1%4x
14" secured as shown in Fig. 4, by a
pair of locknuts. On the front of the
panel is a pointer, held between a nut
and a knob threaded 8-32.

For the tube socket a home-made base
was used, only the metal shell being pur-

chased.

A piece of 14" Dbakelite 214x314"
was used. A 13%” hole was bored in
this piece of bakelite, centered 118"
from either side and from one end. Con-
tact springs -of phosphor bronze were
attached in the proper positions to make
good contact to the tube. (See Fig. 2).
The base is supported to the panel by
brass brackets 34” from angle to hole
on one leg and 4" on the other.

The grid condenser has a capacity of
about .0002 mf. Two strips of tinfoil
1x34” are separated by a piece of thin
mica, and are so arranged as to have
an active surface of 34"x3%”. The mica
and foil are assembled between a piece
of 14" bakelite, and a piece of fibre,
each 14"x1%4”, clamped together by
small machine screws which pass through
holes in the ends. These screws serve
the double purpose of holding the con-
denser together and acting as terminals.
A pencil mark on the fibre, between the
screws serves as-a grid leak. This may
be varied until best results are obtained.

Almost any tube now on the market
may be used. Although a soft tube re-
quires a critical adjustment it gives bet-
ter results than most hard, non-critical
tubes. If a soft tube is used an adjust-
able “B” battery, made up of a dozen
two cell flashlight cells soldered together
in series, should be employed. This ar-
rangement is more economical and satis-
factory than a potentiometer.

Almost any kind of knobs, dials,
switches and binding posts may be used.
1f all bright parts are nickel plated a
very fine appearance will be obtained. A
composition knob 114" in diameter was
used on the rheostat, but if a readvmade
rheostat is used the knob supplied with
it may be employed.

(Continued on page 1414)
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Awards of the $50 Radio Wrinkle Contest

The Two Wooden Discs Grip the Nails Firmly
While Winding,

First Prize

A NEW COIL WRINKLE
By J. W. H. Martin

In the various radio magazines there
have appeared from time to time articles
describing methods the amateur might
use for winding inductances in receiving
circuits. These have included the “duo-
lateral,” “honeycomb,” “spider-web,” and
the “bank-winding,” but none that I re-
call ever having described the method of
winding, as herein.

‘When planning to build a tuner to
give a range of from 150 to 3,000 meters,
. I struck upon an idea which may not
be new in some respects, yet may help
others in the construction of their coils.

The tuner that I desired to construct
was to be wound on a 414" outside di-
ameter fibre tube, and was to consist of
about 425 turns of No. 24 D.C.C. magnet
wire; this would require. in a single
layer, a winding space of about 11”. By
the method herein described, I was able
to get all the required turns into a 238"

Preces afmm-\/,_:m G from
stk Vi—— binding post
5T I
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Here Is an Easily Constructed Panel Switch
That Will Serve Many Purposes. It Is a Good
Substitute for Jacks.

Quter Disc Removed, Showing Method of

Formation.

space, thus making the tuner very com-
pact for its range and yet not using any
of the methods above mentioned.

The winding is a series connection of
“spider-web” coils assembled as pan-
cakes or sections.

Two 4” boards were screwed together
with three heavy flat head screws and
turned down in a lathe to 4 9/64” diam-
eter. (Fig. 1.) The circumference oi

(Continued om page 1410)
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Winners Prize

FIRST PRIZE $25

A New Coil Wrinkle

By Mr. J. W. H. Martin

12 Brown Apartments,
Coatesville, Pa.

SECOND PRIZE $15
A Simple Panel Switch

THIRD PRIZE $10
Practical Inexpensive Loud Speake
By Mr. H. E. Bailey
5546 Jackson Street,
Pittsburgh, Pa.
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Second Prize
A SIMPLE PANEL SWITCH

The diagram shows a simple panel
switch, which is constructed from parts
easily secured. The switch can be used
instead of jacks and the experimenter
will find many other uses for it. A
piece of broomstick is cut into pieces
34” thick and a hole is drilled through
each piece I4” off center. The number
of pieces used depends upon the circuit
the switch is to control. The contact
strips are made from some springy ma-
terial. Half of the strips should be
pointed to make a better contact. The
strips can be put on one or both sides
of the cams. A rod is threaded for
about an inch on both ends and two
nuts hold the cams from turning. One
of the nuts can be loosened and the
cams can be adjusted for different cir-
cuits; the rod is put through the panel
and a washer is put on both sides of
the panel and a pointer is fastened on
between the knob and the nut on the
outside of the panel. The contact
strips are now fastened on a base so
that when the knob is turned the cam
presses a pointed strip against another
strip making a contact between the
two. If desired, a knob from a binding

(Continued on page 1410)
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The Completed Coil After Removing the Nails.

Third Prize

A PRACTICAL INEXPENSIVE LOUD
SPEAKER

By H. E. Bailey

Why spend five dollars for a ‘tin”
loud speaker when a simple and effective
one can be constructed by anyone who
has a little ingenuitp and about 25c¢c in
cash?

The horn shown here was constructed
by the writer, and, with only a Murdock
2,000-ohm receiver in the base and a
detector and one-step. music and ball-
scores were heard clearly and easily
all over a medium sized room and for
a distance of about 40 feet from the
horn., The tone was excellent and

(Continued on page 1411)

HORN

Accurate Mechanical Details are Here Given
for the Construction of the Loud Speaker.
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Useful Rints for Amateur Constructors

UTILIZING JACKS FOR SWITCHING
PURPOSES

Extremely compact and ncat multiple
contact switches for panel mounting may
be made from ordinary telephone jacks.
They possecss the desirable features of
taking up a minimum of parncl space, are
casier of installation than switches of
the more common types, requiring but
one hole in the panel for mounting.
Most telephone jacks on the present-day
market are cquipped with silver or plat-
inum contacts, affording very low resist-
ance at that point.

In order to adapt the jack for use as a
switch, it is merely nccessary to make
a plunger of some insulating material,
preferably of bakelite rod, of the ap-
proximate dimensions shown in Fig. 1.
A hole drilled through the plunger as at
“y” and having a small picce of stiff
Lrass wire inserted in it, will prevent the
removal or loss of the plunger ‘when in
the “out” position,

The uses to which such a multi-con-
tact switch may be put arc manifold.
The accompanying diagram shows the
correct method of connecting it for
changing the antenna tuning condenser
for serics or parallel connection, al-
though other uses will no doubt suggest
themselves to the experimenter. A fur-
ther advance in panel-neatness may be
attained through stamping the head of
the plunger with lettering corresponding
to the use to which the switch is put,
rather than engraving the panel surface.

Contributed by Jomx M. Avery.
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By Means of This Jack the Variable Condenser
Can Be Placed in Series or in Parallel with the
Antenna Circuit.

A SEMI-VARIABLE CONDENSER

Having had occasion to usc different
hook-ups, some calling for fixed con-
densers of several standard capacities,
cach one being different, I made 13 fixed
condensers from waxed paper and lead
foil in a flat shape, very compact, and
all of the same length from end to end,
providing for each one, a brass lug for
cach end for soldering purposes. These
condénsers I mounted in an unused cor-
ner of my cabinet, one snugly up
against its neighbor, and assembled
them one wire of each to a common
lead wire to the center of the fan
switch. The 13 ends thus left were
brought to 13 contact points, completing
the circuit for each condenser.

T laid off a small circle and divided it
into 15 equal parts. A piece of heavy
cardboard or a piece of thin wood is
right for making a template. Then I
selected 15 contacts, all of the same
height and size, and spaced them in a
complete circle on the panel, and drilled
a hole in the center of this circle for
the shaft. Any sort of Lknob can be
used. the most satisfactory being one
the threaded bushing for 4” rod, a set
screw to hold the knob from coming
loose being preferred. I then secured
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A Semi-Variable Condenser of Novel Construc-

tion. By Connecting a Low Capacity Variable

Condenser Across the Main Terminals, Variation

May Be Obtained Between the Successive Fixed
Capacities.

from a plumber a small remnant qf
nickeled tubing, called flush pipe, cut 1t
open from end to end with tin shears,
Liattened it out with a wooden mallet
to prevent dents, then with the most
dependable tool m my outfit (the ice
pick) laid out a fan switch to go under
the knob and revolve with the knob and
pointer. The large end of the fan is
just wide enough to cover thrce con-
tacts at a time, and by so doing engages
the capacities of the three corresponding
condensers in parallel. There being but
13 condensers, while there are 15 con-
tacts, is explained by the necessity of
keeping the fan from “jumping the
track” as well as to engage one very
small (0001 mfd) unit at the last point
where the fan hits the stop. Two stops
are needed for this arrangement to
avoid a duplication of capacities which
is not desirable, especially as they
would fall out of the regular step up
or down in their proper values. The
pointer was constructed of a thin strip
of nickeled brass and as most of it is
hidden by the fan it can be soldered
divectly under the fan or be made a
part of the fan as desired.
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A Choke Coil Amplifier Made from Ford Coil

Secondaries.

By using condensers in the order
named and of capacities as follows: .004,
003, .003, .003, .002, .002, .001, .001, .0005,
0005, 0002, 0001, .0001. A range is
given from 01 to 0001. The range may
be increased or decreased Dby selecting
different combinations for the three
contact fan switch or by using a four
fan or a two fan switch or by having
two switches on the same shaft but
movably separate, the latter, of course,
being more elastic as any two condens-
ers could be combined. only one stop
would be needed, and 15 condensers could
be used instead of 13.

By adding a 2 or 3 plate air gap con-
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denser across the terminals of the bank
of fixed condensers any adustmeut
could be brought into reach.

Contributed by E. J. FRANKENFIELD

A SMOOTHING DEVICE FOR DIALS.

The radio enthusiast who has been an-
noyed by noise originating from his dial
scraping on the pancl, when he finds it
necessary to turn same, will find this
hint valuable. By simply glueing a piece
of felt 14" thick, on the inside of: the
dial this nuisance will be abated. It is
wise to make this washer about 47
smaller in diameter than the dial itself.
This will prevent the felt from being
seen from the front. By making use of
such a washer it is also possible to pre-
vent the condenser or anything else,
from moving out of place.

When attempting this trick, first take
the dial off the panel. Glue on the
washer, put the dial back on the panel
and after seeing that it fits tight against
the panel, make it fast by screwing down
the little set screw, incorporated in the
dial for this purpose. It will be surpris-
ing how smooth and noiselessly the dial
may be revolved. The revolving of the
dial will not cause the felt to loosen and
become annoying. It is a practical idea
and the one who is interested enough to
try it out, will wonder how he ever got
along without it, and it will mean but
a hardly noticeable expense.

Contributed by C. A. REBERGER,

el R
washer :

1

o

A

The Noise of Dials Scratching Against Panels
Is Very Annoying. Here Is a Good Means of
Preventing It.

FIFTY CENT CHOKE COILS FOR
AMPLIFIERS

When the vibrator points stick and burn,
and Henry starts bucking, the fond owner,
after coaxing his pet to the nearest garage,
is often told that a coil is burned out
and is sold a new one on the spot. As
a result I have been able to get coils
with the secondaries in perfect condi-
tion for fifty cents each.

I have built several choke coil ampli-
fiers, using Ford coils for the chokes,
and have found them more efficient than
transformers, and while the coils can
be used as they are, they are rather
bulky, and if the following directions
are followed a neat appearing coil can
be turned out that takes up very little
room and can easily be mounted on the
panel.

Remove the wood case from the coil
and carefully chip off the wax insula-
tion from the secondary, working very
cautiously as the last of the wax is re-
moved. It will be found that the sec-
ondary is wound in two pi, separated
somewhat more than an inch, with card-
board tube insulation between primary

(Continued on page 1412)
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k RADIO|

LABDRATORIES

N 1922

ANY manufacturers are under the

impression that the RApio News

ILABORATORIES are a mercantile in-
stitution.  This is not thecase. The Rapio
NEws LABORATORIES, although equipped and
organized by RaApio News, are run in-
dependently and are not connected with
that magazine whatsocever. No charge
is made for the testing of instruments and
apparatus or for the issuance of Certificates.
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Noftice

We invite all manufacturers to submit
their product to us for test, and they will
be assured that all apparatus and instru-
ments will be tested by Radio engineers of
the highest order, who are, morever, ab-
solutely impartial in their findings. In
awarding the percentages, a vote of four
engineers is always taken on all points.
For this reason, manufacturers may feel
assured that the findings are never one-
sided in any respect.

In connection with the testing of these
instruments the LLABORATORIES have made it
a rule not to accept packages unless they
are sent in prepaid. The ILABORATORIES
are operating at no profit whatsoever, so
it cannot be expected that they should be
put to additional expense.

All apparatus that has been tested will
be returned either by freight or express
collect. H. GERNSBACK,

Chdirman of the Board of Directors.

Aprparatus Awarded Certificates

SUPREME BALANCED VARIABLE
CONDENSER

A very rugged variable air condenser
of the balanced type is made by the
Supreme Electric Products Corp., 102
Main Street East, Rochester, N. Y. The
supporting pillars for the fixed plates
are %5” in diameter and are fastened to
the end plates by eight heavy machine
nuts. Both sets of plates are accu-
rately spaced by machined washers. The
movable plates run in brass bearings in-
sulated with hard rubber. Shaft is 4"
in diameter. Provision is made for panel
mounting. Overall dimensions are 354"
in diameter by 234”. The capacitance,
as measured by a capacity bridge, was
found to be: Maximum, 457.39 mmfs.;
minimum, 30.18 mmfs. The phase angle
difference is negligible. No instruction
sheet accompanied the instrument. Ar-
rived in good packing. Received a per-
centage rating of 84.

AWARDED THE RADIO NEWS
LABORATORIES CERTIFICATE OF
MERIT NO. 40.

SORSINC TUNIT

For the more efficient reception of
short waves for users of honeycomb in-
ductances, this unit is offered by the
Ship Owners Radio Service, Inc, 80
Washington Street. New York City. The
Tunit is designed to plug into the stand-
ard honeycomb coil mounting. The pri-
mary is wound with green silk covered
wire on a substantial bakelite tube, 3
inches in diameter. Over this a pro-
tective strip of fibre is placed. The sec-
ondary and tickler coils are wound on
small wooden balls, which rotate inside
of the primary tube. Stopping pins are
provided to limit the rotation to 180°.
A metal dial indicates the amount of
coupling used. Pigtail connections com-
plete the circuit to the rotors. Insulation
is of bakelite thoughout and the unit is
sturdily constructed.

The wave-length range, with a 0.001
mfd. condenser in series with the an-
tenna and a 0.0006 mfd. across the sec-
ondary, was from 150 to 650 meters. Os-
cillations could be easily produced over

the entire range.
vided is good.
~Arrived in good packing with instruc
tions printed on the outside of the carton

Received a_percentage rating of 77.

AWARDED THE RADIO NEWS
LABORATORIES CERTIFICATE OF
MERIT No. 44.

The selectivity pro-

DE LUXE SOCKET

This moulded condensite vacuum tube
socket is manufactured by Alden Napier
Co., 5253 Willow Street, Springfield,
Mass. The springs are made of leaves,
and the ends are bent up so that con-
tact to the side of the vacuum tube
prongs is also imade, thus decreasing,
the contact resistance. The finish is in
dark maroon. Binding posts are fur-
nished to make contact to the springs.
Provision is made for screwing the
socket down. The bayonet slot is cut on
the inside of an added thickness in the
side of the socket, so that no visible cut
is seen on the outside. Overall dimen-
sions are 235”7 in diameter by 134" in
height. Arrived in good packing; no
instruction sheets included. Received a
percentage rating of 68.

AWARDED THE RADIO NEWS
LABORATORIES CERTIFICATE OF
MERIT NO. 39.

www americanradiohistorv com

FISCHER DAF VARIOCOUPLER

The above illustrated variocoupler is
manufactured by G. H. Fischer & Co.,
317 Cypress Hills Road. Glendale, L. L
Both primary and secondary are wound
with double cotton covered wire. The
primary winding tube is 4”7 in dianieter
and i made of single X bakelite. There
are single and multiple taps, the later at
every 13 turns. Leads about 4” long are
soldered to these taps. The secondary of
32 turns is wound on a composition rotor
315" in diameter. Connections to this
secondary are through the friction cone
tact at the split bearings to Fahnestock
clips at the bottom.

With a 0005 mfd. condenser across the
secondary, a range of 150 to 445 meters
was covered. The primary responds to
wave lengths up to 700 meters.

. Arrived in good packing with mounte
g spacers and screws.

Received a percentage rating of 70.

. RECEIVED THE RADIO NEWS
LLABORATORIES CERTIFICATE OF
MERIT NO. 45.

CHELSEA VARIABLE CONDENSERS
NOS. 1 AND 2

Following suggestions offered by the
Laboratories, the Chelsea Radio Co., 150
Fifth Street, Chelsea, Mass., have made
considerable improvements on their con-
densers. The movable plates have been
provided with a stopping arrangement
which prevents continuous rotation. In
addition pigtails, consisting of thin brass
ribbon have been added to replace the

friction contact previously employed.
The rest of the construction is essen-
tially the same. FEnd plates are of

moulded bakelite, holding the station-
ary plates by means of machine screws
through three cast pillars, The movable
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plates arc fastencd to the stcel shaft by
a soft metal casting. A screw through
the top regulates the pressure on the
shaft. A nickel-plated pointer actuated
by a knurled knob moves over a white
scale stamped directly on the top plate,
giving the relative capacity in the circuit.
A transparent celluloid case surrounds

the entire condenser, excluding dust and
allowing the inside to be seen. The con-
densers arc made in two sizes. No. 1 is
rated at .0011 mid., while Ne. 2 is rated
at 00068 mid.

The actual
on a capacity bridge, is as follows:

No I. Maximum 0.001179 microfarads,
minimum of 35 micromicrofarads. The
equivalent  diclectric resistance was zero
ohms and 24 ohms respectively, giving a
phase angle difference which is negligible in
the first case and approximately 16" in the
sccond case.

No. 2 had a maximum capacitance of
515.27 micromicrofarads and a minimum
of 12.22 micromicrofarads. The equiva-
lent diclectric resistance was zero ohms
and 60 ohms, respectively, which gives a
negligible phase angle difference or maxi-
mum setting and approximately 1° 26
for minimum setting.

Arrived in good packing with paper
templates in cach individual carton. Re-
ceived a percentage rating of 80.

AWARDED THE RADIO NEWS
LABORATORIES CERTIFICATE OF
MERIT NO. 47.

CHELSEA VARIABLE CONDENSERS
NOS. 3 AND 4

These condensers are also manufac-
tured by the Chelsea Radio Co.. 150 Fifth
Street, Chelsea, Mass. The same im-
provements as on the other two models
have been incorporated, the inside con-
struction being essentially the same.
Since this condenser is intended for panel
mounting. a cast counterweight is pro-
vided which is mounted on the end of
the shaft to balance the weight of the
moving eclement. Three brass machine
screws are used to fasten the condenser
to the panel. being screwed into brass
inserts in the moulded bakelite end
plate. A bakelite knob and dial, en-
graved with one hundred divisions read—
ing from left to right, is furnished for
the 5-16” shaft. A paper template for
laving out the screw holes is also pro-
vided.

The condensers come in two sizes; No.
3 being rated at .0011 mfd. and No. 4 at
00055 mfd. The actual capacitance as
measurcd on a capacity bridge as follows:

No. 3 Max. 10668 mmif. (0.0010668 mid,).
min. 22.02 micromicrofarads. The equiva-
lent dielectric resistance was zero ohms
and 29 ohms. respectively, giving a phase
angle difference which is negligible in the

capacitance, as measured .

first case and approximately 20" in the
sccond case.

No. 4 had a maximum capacitance of
524.42 mmf, (0.00052442 mfd.), and a mini-
mum of 2542 mmi. The equivalent di-
clectric resistance was zero ohms and 11
ohms, respectively This gives a phase
angle difference which is negligible for
maximum setting. and approxmmately 12
for minimum setting.

Arrived in good packing in individual
cartons.

Received a percentage of 80 in the final
rating.

AWARDED THE RADIO NEWS
1LABORATORIES CERTIFICATE OF
MERIT NO. 46.

HAMMARLUND VERNIER VARI-
ABLE CONDENSERS

One of the best condensers we have yet
scen, both as regards appearance and
construction is the variable condenser
made by the Hammarlund M{ig. Co., 144-
146 V. 18th Street, New York City. The
plates of both the .001 mfd. and the .0005
mfd. sizes. which are identical in con-
struction, are shaped so that the effect-
ive area varies asthe square of the angle
of rotation. This makes the condenser
cspcmally desirable for wavemeters since
it has a straight line wave length curve
when plotted against degrees of rotation.

Hard brass plates 1-327 thick finished
in white nickel, are pressed into the
heavy milled standards which serve as
supports. The shaft is 5-16” in diameter
and runs in phosphor bronze bearings
set in the bakelite erd plates.

Stopping pins limit the motion of the
movable plates to 180°. A heavy brass
strip provides a wiping electrical contact
at the end of the shaft. Adequate facilities
are made for panel mounting. All metal
parts are finished in white nickel.

A very novel arrangement is the ver-
nier adjustment. As seen from the illus-
tration. an excentrically set cam moves
the plates through a friction clutch. This
clutch is set tightly enough to work
properly when the vernier arm is moved
but not tight enough to interfere with
rotation produced by the turning of the
dial.
to 1.150 of a division on the dial by means
of the adjusting handle,

As measured on a capacity bridge the
capacitance values were as follows: 43
plate, maximum 1043.4 micromicrofarads,
minimum 35.16 micromicrofarads. The
equivalentl dielectric resistance was zero
ohms and 19 ohms, respectively, giving a
phase angle dlfference which is negligi-
ble at maximum setting and approxi-
mately 11" at minimum setting. The 23
plate condenser gave the following read-
ings: Capacitance. maximum 493.31 micro-
microfarads, minimum 2502 micromicro-
farads.

Equivalent dielectric resistance, maxi-
mum setting zero ohms, minimum set-
ting 8 ohms. Phase angle difference. neg-
ligible in the first case and approximately
6" in the second case.

Arrived in good packing with template
for drilling mounting holes.

Received a percentage rating of 96.

AWARDED THE RADIO NEWS
LABORATORIES CERTIFICATE OF
MERIT NO. 49.
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The adjustment may be regulated.

1299

A. B. C. VARIABLE CONDENSERS

Condensite end plates are used in this
well-made condenser., manufactured by
A. B. Cole, 8 E. Kinney Street, Newark,
N. J. The method of upsetting the sta-
tionary plates which makes the use of
spacing washers unnecessary, is quite a
novel idea.

Five different sizes are made, 43 plate,
23 plate, 11 plate. 5 plate and 3 plate. The
construction of each of these is identical.
The 14" steel shaft runs in a lower bear-
ing which is adjustable. The upper bear-
ing is in the form of a split bushing
which may be tightened to suit the in-
dividual taste. The contact to the mov-
able plates is made through this split

bushing.
In appearance the condenser is very
neat. All metal parts are nickeled.

Black finished screws are provided for
panel mounting, the holes for which are
laid out on a paper template furnished
with each instrument.

The following table gives the capaci-
tance equivalent dielectric resistance
and the phase angle difference of each
condenser:

43 21 11 5 3

Cap, Plate Plate Plate Plate Plate
Max. mmf. 8726 427.5 2148 932 91.09
Min. mmf. 207 13.5 10.55 10.15 905

Resist. Ohms Ohms Ohms Ohms Ohms
Max. .... 11 6 5 15 11
Min, .... 18 12 9 8 7

Max. ...Negli- Negli- Negli-

gible gible gible 3 4

Min. ... 19 19 20 18

Arrived in good packing in individual
cartons.

Received a percentage of 88 for the
final rating,

AWARDED THE RADIO NEWS
ILABORATORIES CERTIFICATE OF
MERIT NO. 51.

FLETCHER VERNIER VARIOMETER

The vernier control in this variometer
consists of a third winding rotating in-
side of the usual stator and rotor. The
mstrument is manufactured by the
Fletcher Works, Glenwood avenue and
Second street, N. Penn Junction, Phila-
delphia, Pa. Both rotors are self-sup-

porting, thus reducing the amount of di-
electric in the high frequency field. An
auxiliary shaft inside of the main one,
controls the vernier rotor of a few turns.
rotating it 90° degrees on each side of
the main rotor.

A well-finished wooden stator supports
the stationary winding. Two brass brack-
ets are used to fasten the instrument.
All windings are of green silk covered

(Continued on page 1417)
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* Correspondence From Readers

THE BEST BROADCASTING
STATION
Editor, Rapio NEws:

On the cover of your October issue you
show an operator drawino from his set
what appears to be a cold Seidel of beer.
Please inform me on what wave-length
this is accomplished. Kindly publish the
hook-up of this set and advise if it is
powerful enough to reach Germany.

C. E. ToLLNER.

(Wavelength 2840 (Two ate for nought) !
Decrement ¥4 of 1 per cent—Editor.)

WHERE ARE THEY?
Editor, Rapio NEWS:

As an old reader abroad I shall be obliged
if you could spare a little of your valu-
able space and publish this etter. The
real purpose is to get in touch with some
of my old Radio pals with whom I was
working during the war, particularly the
crowd I was with at Houndslow, England
before going overseas. I hope if any of
them seec this note they will write to the
address given.

I must congratulate you on your pub-
lication. I wish it came out every week.
It seems such a long time to wait, for a
whole month.

1 am one of the few possessors of trans-
mitters in this country and am only al-
lowed to work on 10 watts, but, judging
from the letters and comments in your
journal I do sincerely hope that we arc
not allowed to misuse the ether to the lis-
teners’ inconvenience, as seems to be the
case in your country.

CrARLES H. Woobs,
28 Durham Road,
Plumstead S. E. 18,
. London, England.

MEDICAL CENTER CARES FOR
. SEAMEN
Editor, Rapio NEws:

I am writing to inform vyou of the
splendid work being performed by the
MEDICAL CENTER, 231 W. 5Ist St.,
New York City, especially among sea-

faring men, suffering from special ail-
ments.
This institution is for those who do

not wish to go to the public clinic, but who
cannot afford the high fees usually charged
by specialists. As Radio operators’ salaries
are not over high, many of them will be
glad to take advantage of the service the
MEDICAL CENTER offers. Many of
our members have been there and have
rennrted that they have been greatly bene-
fitted by the treatment and that the fees
charged them- were extremely low. The
institution charges only the actual cost *of
treatment, being self supporting.

All medical diagnosis is under the per-
sonal direction of Dr. Joseph Broadman,
who recently delivered a series of lectures
bhefore the operators in the employ of the
Radio Corporation of Amrica and the
students in the Radio Institute.

Craupe C. LeviN.
President U. R. T. A.

THE CONDITION OF SEA-
GOING OP’S
Editor. Ravio NEws:

Noticing your nonpartiality toward print-
ing knocks, hoosts, etc., I wish to place
before the readers of Rapto NEws the
conditions that really exist at sea in re-
spect to wages.

On the back cover of your October
issue the ad of the National Radio In-
stitute erroneously states that onerators on
Shipping Board vessels receive “$125 a
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month right off” and passenger ship oper-
ators $150. This is verified by a letter
signed by Mr. J. B. Weed of the S. O.
R. S. and NOT DATED.

This may have been so during the war
and a short time after, but at the present
time it sounds ‘like QRN to me.

For the enlightenment of those who
are not aware of the fallacy of these
satements, allow me {o state that we re-
ceive $90 per month and less. The freight-
ers get $90 and so do the passenger ships.
The second operator on these vessels gets
$70 and as for a man with a second-grade
ticket, well, just let him try for a job.
All second-operators have to be first grade
ticket men. I hope this will find space in
your column. :

Mirton M. Davis.
. S.S. City of Rome, -KQZ.
- (The advertisement in  question
printed due to a mistake. A corvection was
printed in our December issuc, page 1195,
—FEditor). .

ANNOUNCERS TAKE NOTICE
Editor, Rapio NEWS :

Having found that a word: now and
then through these channels apparently has

Some Interesting Articles
Appearing in Practical
Electrics for January

Electric Arc Soldering

Edisonia

Titanic Power Circuit

Electric Steam Generator

English Electric Heaters

Electric Hardening and Tempering

process. By Maurice E. Pel-
grims, Belgian Correspondent,
Practical Electrics.

Oscillating Electric Fan.

Coal Scale Indicator

Small Hydroelectric Plant. By A.
L. Cavanaugh.

Measuring Distances by Auto-

= mobhile.
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a_ very favorable ecffect, I would like to
discuss the latest discrepancy in broad-

- casting of any kind.

Although it has finally become evident
to the various announcers that giving their
call after every selection or section of a
program is a necessity, we have yet to

_combat with the present evil, that of the

clear annunciation of calls. Unless modu-
lations and acoustics arc perfect, and un-
less the selectivity of the receiver is also
very good, voice will be accompanied by
an indistinctness that will confuse many

calls. Of course, the name of the city at
which a station is located aids identifica-
tion, but as the stations increase this

advantage becomes nil. )

A few of the stations frequently con-
fused, especially at long distance, are
WGY, which sometimes is read as WCI
or WEY; WOC read as WOZ; WOH as
WOA; WPE as WBE, WEE or WDE.

WMR has been read as WINR; often
B is confused with D, P, and Z; for in-
stance, WBT is WZT, WDE, etc., all
through the list of phones.

How we are to remedy this condition
remains for the announcers themselves,
aided by outside suggestions, one of which
would be to use special pronunciation for
certain letters; for instance, the sound
“ka” could be used for C, eliminating its
confusion with Z, B, D, E, T and V;
also the pronunciation of Z could be

www americanradiohistorv com
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“zed,” the English way, and so on—the
changes being standardized.

Suggestions are in order from all inter-
ested in the advancement of radio.

S. M. Boppixgrox, 8BMD.

WHAT THE PUBLIC THINKS OF
SOME DEALERS
Editor, 'Raplo News:

That was a fine and scusible article in
the September Rapro NEwS, “Why Radio
Sales Fall Off”. Fellows of the tifpe who
wrote that article deserve credit for pre-
venting radio from becoming a farce.
Radio is a joke: people who have sets
don’t know the frst thing about them;
you are invited to their homes to hear
concerts of statics and whistles. or per-
haps a distorted loud-speaker. Of course,
there are exceptions; there are about 50
fellows here who can make most any kind
of a set work right. Tt is a peculiar thing.
hou{ever, ‘that none of them work for any
}'adgo store, excepting in one instance, and
1t 1S necessary for one to fool around
for an hour or two before he finds what
he wants. | should think it would be to
the store’s advantage to employ nobody but
licensed amateurs to work for them.

About this catalog matter you are
pretty nearly right. There is one bio ex-
cention, and he deserves credit, namely,
Hoyt, who not only publishes a big cata-
log with all kinds of apparatus in it, but
doesn’t charge anything for it: it is easily

- worth 25c.

“When I send for articles listed in maga-

zines, some ship them immediately and
some wait a couple of months or s0: some
pack well, while others don’t seem to care.
It takes costly experimenting to sort them
out.

I? would be a good idea if, besides de-
voting two pages or so in describing
articles of merit. you would lay a couple
of pages aside where the amafeurs could
tell the manufacturers what is wrong with
this thing and that. Tt is a good idea of
vours, to award certificates, as the amateur
by following your articles, can judge what
to-buy. For instance, I have been skeptical
about buying strange rheostats. The wir-
ing comes loose very easily on some, but
all we have to do now is to look in your
magazine and pick out one of those you
have awarded a certificate of merit.

W. WiLcox.
New Bedford, Mass.

2BFF SPEAKS
Editor, Rapio NEws:

It is with much interest that I read the
letter of Mr. F. J. Petrequin in the No-
vember issue. The writer of this letter does
not seem to think that the “brass pounder”
gets as much thrill as the long-distance
“phone hound.” He thinks it more thrill-
ing to reproduce a distant concert so that
it can be heard blocks away and draw a
crowd of friends who will be interested in
radio by what they hear, and who will
throw much business his way. In other
words he uses radio as an ad  which
draws business and perhaps makes many
sheckels for him and then compares this
with the thrill of the kev-man which comes
to him in the wee small hours, when he
is chatting with is friends hundreds of
miles away.

T think it would be safe to state that
Mr. Petrequin does not know code, nor
has he cver pounded a key. He states that
he does not intend to install a phone set

(Continued on page 1390)
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Formulae

BY JOHN D. FORREST

OR the benefit of those who are inter-
ested in the decp, dark, dank inves-
tigation of the phenomena concur-

rent with radio practice (as it is practiced
by myself), 1 will endeavor to detain you
this evening, ladies and gentlemen, with

some sowid engineering data. The first
will be some formulae:

The word formula comes from the
Scandinavian word  Jogszxclkffj - which

means, well, nothing more or less in my
young life. Persons who associate them-
selves with formulae are called Kjjjpm-
bugsazxj in the mother tongue, and as a
general thing are no better than they are.

To find the specific gravity of a filament
rheostat loading coil, divide the number
of turns on the grid condenser by the value
of the German mark expressed in micro-
kilograms. Add three zeros to the answer
and this will give you the equation of time,
which is well known to astronomers. All
you gotta do is hunt up an astronomer
and he will translate this result into Kan-
aka, then you divide this by the number
of kilowafts in the Hungarian Imperial
gallon. There's . the answer. Of course
that isn’t the Wright one, but why worry,
anyway? o

(Continued on page 1384)
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LESS : THE

Terms Used in Radio Practice
BRY JOHN D. FORREST.

OR the information of those embryo
Marconis who are not quite familiar
with abstract terms used in

radio practice, 1 herewith set down the
most important of the whole glossary.
Needless to say, these have been glossed
over as much as possible:

Altomatic Broadcasting Station: The
family heir who is “on the air” nightly
from 6 P. M. to daylight.

Automatic Receiver: My wife on pay
nights.

Fther: An anaesthetic which should be
applied to all users of spark coils.

Aerial Ammeter: An instrument devised
to tell more lies than a candidate for alder-

man. Much cussed and discussed by hams.
Antenna, harp: An aerial erected in
lreland.
Arc: The first non-radio-equipped ves-

sel owned by Noah & Co., Ltd., for navi-
gating the eddy currents in a highly
damped period.

Arrester: A man with a red nose, big
feet and who wears a blue suit.

Amplifier: An apparatus designed to
howl like a Comanche Indian when a fin-
ger is pointed at it. .

Amplification, co-efficient of: The dif-
ference in range of a receiver as told by
the salesman and that found by the pur-
chaser.

Battery: A park in New York which, in
connection with the Brooklyn ,Bridge, is
sold to up-state rustics for-fabulously low.
prices.

Beat: A circuitous route assigned to
policemen for sleeping on, and" for their
osculation of cooks at back doors.

Cage conductor: A political job held
by Irishmen in public buildings.

Characteristic curve: Sec Paris styles
for summer.

Choke coil: An instrument formed of
mani'a rope, much used a.few years ago
by county sheriffs west 'of the Mississippi.

Critical position: - See “My Eternal Tri-
angular Memoirs of Hollywood” by Macks
[nuit, 8vo. $.67 net, Clothes Press, Indiana
Harbor, Kentucky. . .

(Continued on page- 1384)
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RADIO CLUB OF. BROOKLYN, N. Y.

Opening its eighth successful year, the Radio
Club of Brooklyn, N. Y., the largest radio club
in the Borough, elected new officers for the
coming term. For President, Mr. M. Greene
(2KE); for Vice-President, Mr. W. Carter; for
Secretary, Mr. Caggiano (2WK); for Treas-
urer, Mr. C. Knudsen, and for Sergeant-at-Arms,
Mr. Rodde.

The first meeting was held for reorganization,
necessary because of the condition brought
about in the amateur world by the advent of
broadcasting, and the creation of a new class
of amateur, the radio fan.

New tentative plans have been worked out
for the coming year. It is expected that some

of the DX stations on the membership list will .

enter the Transatlantic tests in December.
This Club counts among its members many of

those connected with the well-known long-
distance stations in the district. X
To work hand in hand with the American

Radio Relay League, of which this Club is a
member, it is desirable that every amateur in
the city get in touch with Mr. C. Caggiano,
secretary, 245 Pacific St., Brooklyn, who will
supply them with any information desired. He
will gladly send a copy of the Club publication,
the “Radio Log,” to any amateur who makes

the request.

The Radio Club of Brooklyn meets every
second and fourth Thursday of the month at
its headquarters, 854 Flatbush Avenue, and ex-

tends a cordial invitation to everyone to attend.

LIGA MEXICANA DE RADIO.

We wish to inform Radio News, and through
it all American amateurs, that the first radio
club in Mexico has heen organized. This took
effect on the night of July 12, when a body of
36 amateurs out of 250 that are known to exist
in this city, gathered to set the basis on which
the club is to work for the studv and advance-
ment of radio in this country. The name of
the club is to be “Liga Mexicana De Radio,”

and embraces all amateurs throughout the
Republic. Officers  were nominated and
committees appointed thus: Technical Com-

mittee, to direct the activities ~f the club and
give instructions and aid to beginners; Legal
Committee, to study and form a constitution
for the club, to make a set of rules and regu-
lations to be presented to the Secretary of
Communications, and to procure a wmore
stimulating legislation for amateurs, as at
present licenses are not granted for trans-
mitters of more than 20 watts, using vacuum
tube as generators; Special  Committee, to
work on traffic rules, arrange for demonstra-
tions, organize intercommunication by relay,
concerts, dances, etc. .
We would like to get in touch with some
American radio clubs and obtain copies of their
constitutions and regulations and also to plan for
the future international relay work.

Address all communications to Liga Mexi-
cana de Radio, P. 0. Box 87, Mexico, D. F.

RADIO INSTRUCTION IS OFFERED FREE.
The National Radio Engineering Company, of
Atlanta, Ga., is offering, absolutely free of
charge, a complete course in radio. This course
of instruction is given by one of the oldest
instructors in the country who trained opera-
tors many years for U. S. Shipping Board
service and will qualify the student for a Gov-

ernment Commercial License within a - few
weeks.  Code instructipn will be transmitted
daily from various stations throughout the

country.

This offer is made after consideration of the
radio situation of today. So many broadcast-
ing stations as well as amateur stations are
coming into use daily "that it is necessary for
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a thorough understanding between broadcaster
amateur and novice. It is our desire to teach
the owner of radio receiving sets that telegraph
signals are as interesting as concerts and that
to the radio amateur is due some consideration,
At present it is almost an impossibility to
secure satisfaction in receiving, especially from
distant stations, when the local amateur starts

his 1-K. W., which is usually the case. We
have secured the assistance of many radio
clubs and dealers, as well as broadcasting

stations and we believe that every person in-
terested in radio will help us in this movement,
which will benefit all.

PHILADELPHIA. AMATEUR RADIO
ASSOCIATION.
Tl:ie Philadelphia Amateur Radio Association
held its first meeting of the Fall on Thursday,

September 21, 1922, at 1521 Columbia Ave.,
which will be the association’s permanent
quarters in the future. The association was

reorganized and new officers were elected; also,
a new constitution was adopted. The Board of
Governors were elected as follow: L. M. Knoll,
chairman; B. Kantrow, C, G. Benzing, H.
Blacker, J. Mooney, E. V. Eckert and J. Rau.
The following officers were elected: L. M.
Knoll, 6120 Carpenter St., president; J. S.
Marsh, 7112 Sellers Avenue, Bywood, Pa., vice-
president; W. B. Martin 1927 N, 20th St., sec-
retary; H. C. Brooks, 1661 Brill St., treasurer;
and J. W. Forsyth, 6543 N. Lambert St., cor-
respondence secretary

A very good plan for helping the amateurs
to keep out of trouble with the broadcasting
stations, regarding interference, was suggested,
and all members agreed to help this plan along
bﬁ making it a section of the constitution of
the association. Plans were made for a very
active ,amateur winter in Philadelphia. The
Philadelphia amateurs are at last awake and
have formed a strong and permanent union.
The Philadelphia Amateur Radio Association
would Iike to advise all persons, before making
a complaint to Government officials about in-
terference from Philadelphia amateurs to send
in the complaint, backed by proof to the Phila-

delphia Amateur Radio Association, which will .

take up the complaint with the accused ama-
teur. By doing this, you will avoid many
mistakes and save trouble for all.

This association has changed its meeting
date to the first and third Thursdays of each
month. In order to join, the applicant must
hold an amateur’s license and his name must
be suggested by a member, and this will have
to be seconded by another member. The ap-
plicant will then fill out an application blank,
which will be subject to the approval of the
Board of Governors. The dues are $4 per year,
payable the first quarter of the term. We
would like to hear from other radio clubs
throughout the country.

RADIO CLUB OF EAST HARLEM.

The Radio Club of East Harlem, which was
recently organized, has elected as officers the
following: Harold Itzel, president; John D.
McEvily treasurer, and John N. Ttzel, secretary.
The main object is to promote the art of
radio among the amateurs. We should Iike to
hear from fans living in the vicinity of 125th
St. to 96th St., east of Fifth Ave.

Such persons are requested to write to Radio
Club_of East Harlem, Harold Itzel, President,
176 E. 111th St. Anybody between the ages
of 16 and 21 is welcome to join.

GREENPOINT RADIO ASSOCIATION.

The Greenpoint Radio Association has again
been opened for this season, after the Summer
closing. Plans are being made to obtain quar-
ters in Greenpoint, and there install the De-
Forest receiving set of the club.

As part of the reorganization, the Club is in-
stituting a drive for members. Membership is
open to all desirable young men who have a
knowledge of radio and also those who wish to
have a broader knowledge of the subject. Any-
one interested may call any Friday evening at
79 Eagle St., or write to the secretary, H. W.
Gerlach, 113 Oak St., Brooklyn, N. Y. All com-
munications will receive prompt attention.

RADIO CLUB OF AMERICA WITHDRAWS
FROM EXECUTIVE COUNCIL
The Radio Club of America, leading amateur
club of the country, formally withdrew {rom
membership in the 2d District " Radio Council
recently.  This action by the oldest radio
club in the world comes as-a climax to one of
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the bitterest fights that has been waged since
broadcasting gripped the general public. It
marks the end, according to close observers. of
the decisive influence which has hitherto been
wielded by the council in local radio fields.

The battle commenced over the question of
the council holding its annual radio show. Strong
influences back of some of the commercial con
cerns interested in the various shows planned
for this year were brought to bear in the fight,
with the result that any serious competition from
the council has been completely throttled.

The only successful radio shows held ir this
city have been under the auspices of the council,
the others failing because of inadequate planning
and lack of proper supervision.

During the struggle in the executive committee
of the council the group at present in control
succeeded in ousting Renville R. McMann from
the presidency of the council through a techni-
cality -regarding his delegation to the council.
Shortly after this an announcement was made
that the annual show of the council would be
held next March and would be limited to li-
censed amateurs and their friends.

The action of the Radio Club of America in
withdrawing from membership in the council
was taken as a protest against the manner in
which Mr. McMann was driven out of the pres-
idency. The latter is secretary of the Radio
Club and one of its directors. The importance
of the withdrawal is emphasized in the director-
ate of the Radio Club, which includes such
famous men as Major Edwin H. Armstrong,
Paul F. Godley, George Burghard, John Grinan,
Louis G. Pacent, E. V. Amy, J. O. Smith, Min-
ton Cronkhite and Walter Lemmon.

They were the men who took active part in
managing the two previous shows held under
the supervision of the council, and under their
direction only manufacturers of standard and
reliable apparatus were permitted to exhibit.
In addition to this, being technical experts,
they were able to plan a real organized display
and arrange an instructive and entertaining
series of features. Representing a non-commer-
cial body, they were also able to exercise 'a
powerful influence over the apparatus that could
be admitted to the show.

At the present time there are two shows
planned for this year in this city, both on an
elaborate scale. Both are strictly business ven-
tures. A careful survey of the manufacturing
situation clearly indicates that both cannot be
successful unless the booths are opened indis-
criminately to every one engaged in the man-
ufacture of raido equipment, irrespective of its
merit.

Up to the time that he was forced from the
presidency of the 2d District Radio Council, Mr.
McMann had succeeded in secuiring assurances
from twenty-eight of the country’s oldest man-
ufacturers that they would exhibit in a show
held by the council for the general public. This
assurance will undoubtedly be withdrawn, since
the council is now limiting admission to licensed
amateurs and their f{riends.

The Radio Club of America was first organized
in 1908 and, so far as is known, was the first
club of its kind in the world. Its membership
has been carefully limited at all times, and
numbers the most famous men in radio history.
Whether it will branch out and assume the role
which has been vacated by the 2d District Council
hasd not yet been decided.

' The formal letter of withdrawal was as fol-
lows:
“Executive Radio Council, New York:

“Gentlemen: This writer has been instructed
by the board of directors of the Radio Club of
America to inform you that, in view of the policy
of the council, the club has resigned and has
severed all connections with the Executive Radio
Council of the 2d District.

Very truly yours,
“RENVILLE H. M’MANN,
“Corresponding Secretary.”’
(Abstract from N. Y. Tribune.)

TWO BROADCASTERS IN PORTO RICO

In reading the “I Want to Know’ department
of November Radio News, I noticed that you
say that you know of only one broadcasting
station in Porto Rico, that being WGAD.

I would like to inform you that there is also
another broadcaster in Porto Rico, located in
San Juan. This station uses four 250-watt tubes,
two as oscillators, and two as modulators, with
one 50-watt voice amplifier. It has been heard in
Nova Scotia. The call letters are “WXAQ.”
FRANK W. WODRICH, Jr,
Porto Rico.
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The “Q” Signals

R. N. Scribner. Chief Operator on the S. S. President Madison, makes some
suggestions for |mprovm2 the Q" list

commonly called the “Q” signals, fail
in a great many ways to accomplish
their object. With the great number of rad10
stations operating today, the increasing
amount of traffic, and the multiplicity of
wave lengths, there is an acute need for
“Q” list that covers a much greater
field than the present one. It is admitted
that most of the present abbreviations are
entirely suitable for use and should not
be changed. However, some of the signals
should Dbe enlarged upon, some should be
deleted entirely from the list, and some
new ones should be created. The “Q”
list should be an instrument that covers
every point of handling traffic operations,
thoroughly and quickly. It should do away
with the necessity of ever using a service
message in  ordinary operation. The
International list stands today as it was
first designed, with the exception of a few
minor changes and additions. Operating
conditions have changed considerably within
the last few years. The increasing use of
C.W. and the greater range of wave lengths
used in ship to shore communication, are
only instances where the present list fails
miserably in its object. There is no reason
why there should not be a really adequate
list of abbreviations. Mr. Scribner sug-
gests the following improvements:
ORB, as given in the list was evidently
designed for use of coast stations solely.
Why not change it to read, “What is yonur

THE International list of abbreviations,

Vacuum Tubes On Board

T flast the seagoing operator may

legally use vacuum tubes for recep-

tion—at the paltry pricc of ten dol-
lars a throw.

We have wondered whe’rher the day
would ever come when a ship radio re-
ceiver would be equipped with something
slightly more modern than a Marcont co-
herer or a magnetic detector. An order has
lately been issued that vacuum tubes, hith-
erto restricted for amateur use, may be
used for commercial purposes and are sold
for this purpose at $10 each.

Well do we remember the time when,
in a brief career on a British ship, we
regularly wound up the old magnetic de-
tector and tied a bit of red ribbon to one
of the wheels so that we would know when
it had run down. Signals were rare hap-
penings in those days and a stationary red
ribbon was our warning that the receiver
was no longer in a state of maximum sen-
sitivity.

But radio has progressed by leaps and
bounds since then. The Fleming valve
was developed and later the Audion. Vast
improvements in methods of reception fol-
lowed—the feed-back circuit, audio-fre-
quency amplification, radio frequency am-

distance from.. " and make 1t useful
to both ship and shore stations.

QRC is rarely if ever used and nobody
would miss the expression if it was dropped.

QRG. Tnasmuch as there is a very urcrent
need of an expression to mean, \Vhat
Company controls your radio apparatus?”
QRG could -very easily be changed in favor
of the Radio Company where it would be
of some use, instead of “What line do you
belong to?”, where it is never used.

QORH 1is another form that is not used.
To make this really worth while it should
be changed to mean “What wave lenfrth
are you sending on? " Answer on. . .meters.”
It is obvious that if one is alxeady receiving
a station he must certainly know his wave
length (near enough for all practical pur-

poses), but, when working with a station
having a number of wave lengths, the
transmitting  station sometimes becomes

“lost” and confusion resulting therefrom
is apt to use up considerable time.

QRJ. With the addition of QTC to the
list, QRJ] was pushed further into the
backaround if such could be possible. Be-
fore the addition of QTC, QRJ was very
seldom used, although it might well have
been used for the same purpose as the
present abbreviation QTC. However, it
could be deleted from the list now, without
compunction.

QRX. Nobody seems to have found a use
for “I will call you when required.” When

By Stanley Edgar

plification, loop reception, direction find-
ing, external heterodynes for long wave
reception, superheterodynes and, lastly,
super-regeneration—all of which depended
for their operation upon the three-elec-
trode vacuum tube, the Audion.

Most amateurs probably have imagined
that the radio room of an American ship
contains the very latest developments in
the radio art—a veritable radio Paradise,
studded with vacuum tubes of all types
for transmission and reception. And yet,
only last weeck, we were on hoard a ship
in New York harbor which was the proud
possessor of a genuine antique coherer to
assist the operator in his duty of protect-
ing by radio the lives of the crew.

The operator of this ship was about
as moth-eaten as his apparatus. He
snapped out of a deep coma just long
enough to express some strange views on
the progress of radio. He “didn’t think so
much of these audions.” Gave us to un-
derstand that he wouldn’t have one of
them around the shack. Pressed for an
explanation, he solemnly outlined his ar-
gument in favor of coherers and against
audions.

“These here audions,” he declared, giv-
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using the expression QRX, operators nearly
always use it in conjunction with a number
of minutes, except for a very short stand by
of five minutes or less. If the expression
read, “Stand by I will call you in........
minutes, * it would nearly fill its true use.

ORY is very seldom used, but is a very
commendable abbreviation. If coast sta-
tions, especially, would make common use
of it during their busy hours, they would
do away w1th a great number of mterfermg
calls and QRM 1n general. After assigning
a “turn number” to a ship there would be
no excuse for the ship interfering with
the coast station by calling again.

QS]J. While this abbreviation is a very
useful one and is as frequently used as
any one of the “Q” signals, it could be
improved upon if there was some way of
indicating just what charges were required
by the inquiring station. If QSJ was used
to signify the total charges, and QQSJA, the
coast station charges, QSJB the landline
charges and QSJC the cable charges, the
inquiring ship could signify by one signal
exactly what was wanted. Ship tax would
also be signified by QSJ. When working
with foreign stations QSJ is used a great
deal and nearly always the ship stations
want charges itemized and unless the oper-
ator at the shore end understands your lan-
guage pretty well, service messages are not
very satisfactory.

(Continued on page 1310)
-
Ship

ing us the peculiar impression that he was
speaking of some remote and unknown
product, “these here audions are liable to
demagnetize your phones.”

We awarded him the bakelite grid leak
as the greatest dumbell we had met in
several weeks and left him fast asleep in
his bunk.

Most ships have succeeded in advancing
a few steps farther than this with the ra-
dio art. Some years ago those who were
responsible for the radio cquipment on
board ships learned of crystal detectors.
and crystal receivers were installed on
practically all the vessels.

But there progress ended.
detector was
the modern

The audion

invented and with it came
methods of transmission and
reception which revolutionized radio. Di-
rectional reception, with its great useful-
ness as an assistance to navigation and the
avoidance of collision between ships, was
developed. One would expect that every
ship on the ocean would immediately have
been equipped with this simple and effect-
ive method of protection, but most ships
stilt have their old-fashioned crystal de-
tectors.

(Continuwed on page 1312)
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BRITISH WIRELESS TELEPHONE
EXCHANGE

What is said to be the first wireless
telephone exchange in the world has re-
cently been established at Croydon,
England, the point from which the aerial
lines to the European Continent take
their departiire.

The chief use made of this exchange
is to connect the aerial traffic controller,
who has his headquarters in a control
tower at Charing Cross, London, with
the pilots of the air expresses flying be-
tween Croydon and the Continent of
Europe.

This wireless exchange can also con-
nect the airships, while in flight, with
any office at the aerodrome at Croydon.

The pilot of each aerial service is now
required to report his position to the
traffic controller every fifteen minutes
so that the progress and position of
each machine is known throughout its
journey. The controier is of particular
use in directing the course of the air-
ships in cases of fog, and in giving them
special directions for landing.

The traffic controller also, from time
to time, broadcasts from his wireless
telephone weather reports to all ma-
chines in flight.

AN ELECTRON TUBE AMPLIFIER

USING 60-CYCLE ALTERNATING

CURRENT TO SUPPLY POWER FOR
THE FILAMENTS AND PLATES.

Scientific Paper of the Bureau of Stan-
dards No. 450 obtainable from the
Superintendent of Documents, Govern-
ment Printing Office, Washington, D. C,,
describes an electron tube ampli-
fier which uses 60-cycle alternating cur-
rent to supply power for the filaments
and plates._

Such an amplifier has the advantages
of low first cost and cheapness of opera-
tion besides doing away with the incon-
veniences of the storage battery and the
“B” battery.

This paper describes such an amplifier
developed at the Bureau of Standards
using a_crystal detector and five stages
of amplification, three stages of radio-
frequency amplification and two stages
of audio-frequency amplification.

The first arrangement tried consisted
of one radio-frequency state of amplifi-
cation, tube detector, and one stage of
audio-frequency amplification. The fila-
ments of the three tubes were lighted by
six volts supplied by a step-down trans-
former, the primary of which was con-
nected to 110-volt, 60-cycle power mains.

It has been found that either “air-
core” or iron core transformers may be
used for coupling the output of one tube
to the input of the next tube. The air-
core transformer gives more amplifica-
tion per stage, but is responsive to only
a narrow band of frequencies owing to
the low effective resistance of the wind-
ings; the iron-core type, while not giv-
ing as much per stage, allows amplifi-
cation over a much broader band of fre-
quencies.

A special type of air-core transformer,
which will respond to signals on wave-
lengths from 600 to 1000 meters, is de-
scribed. The coils of the transformer
were wound in the form of a flat dough-
nut, the wire being wound in a manner
similar to that of the open or basket
type of coil winding. They are wound
continuously from the inside to the out-
side. Two of the coils constitute an air-
core transformer, one coil being con-
nected in the plate circuit of one tube

Radio Digest

and the other being connected to the
grid circuit of the succeeding tube. It
is found that when the primary and
secondary transformers are placed about
one-half an inch apart, the transformer
gives best amplification at 600 meters;
and when the coils are placed close to-
gether, the amplifier operates best at
1,000 meters. This is due to the increase
of the capacity of radio-frequency, two
stages of audio-frequency amplification,
and a detector tube, may be constructed
as described in this paper.

RADIO-FREQUENCY AMPLIFIERS.

Scientific Paper No. 449 of the Bureau
of Standards, Department of Commerce,
describes the construction of a radio-
frequency amplifier which uses the trans-
former coupling method.

Radio-frequency amplification consists
in the amplification of the received radio-
frequency current before it is detected.
By the use of radio-frequency amplifi-
cation and a coil antenna, a signal which
is very feeble can be made loud enough
to be heard throughout a large room.
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Radio Race Horse.

Auto Has Concealed Radio An-
tenna.

Broadcasting Niagara’s Roar.

Seventh Prize Radio Receiving
Set—By George Goga.

“Radio Interference” Contest An-
nouncement—$100.00 in Prizes.
Make Your Own Radio Movies.
Radio 'Tuning Devices and Cir-

cuits—By A. P. Peck.
Radio Broadcast Station Photos.
Radio Broadcast—List of Latest

Radiophone Broadcasting Sta-
tions and Call Letters.
Radio For the Beginner—Tenth

Installment, By Armstrong Perry.
Radio Oracle.
Latest Patents. =
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Three methods are described by which
the electron tubes may be coupled to-
gether so as to give radio-frequency
amplification; resistance coupling, tuned-
plate coupling, and transformer coupling,
the last having been found most satis-
factory.

In order to operate well, the
radio frequency amplifier should have a
transformer designed so that it will have
small capacities in the windings as well
as between the windings, and in con-
necting the transformer in the ampli-
fier circuit care must be taken to have
all connecting leads as short as pos-
sible.

The alternating current was rectified
by "means of a gas-filled two-element
rectifier tube called a “Tungar” tube, but
it was found that the residual hum was
greater than when the alternating cur-
rent was not rectified.

‘When an electron tube is used as a
detector, there is impressed on both the
plate and filament a 60-cycle alternating
current voltage which. although small,
becomes objectionable when amplified
by one or two stages of audio-frequency
amplification. When, however, a crystal
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detector is used instead of an electron
tube detector, #t has been found that the
60-cycle hum is practically eliminated and
that the crystal gives as good rectifica-
tion as the tube detector.

After much experimental work, a cir=
cuit consisting of three stages of radio-
frequency amplification, galena crystal
detector, two stages of audio-frequency
amplification, loud-speaking reproducer,
and the necessary power transformer and
rectification circuits was found which al-
lowed the reception of music and telee
graphic signals without too much inter-
ference from the humming noise just
mentioned.

THE WIRELESS TELEPHONE IN
DENMARK

The wireless telephone, which is rapid-
ly being introduced over the entire
world, has arrived in Denmark, and ex-
periments and demonstrations have late-
ly been held in this country with a view
to bringing this new method of com-
munication to the attention of the pub-
lic. All of these experiments and dem-
onstrations have proved quite successful
in pointing out the advantages of this
means of communication. The first of
these experiments took place during the
month of August when direct wireless
telephone communication was estab-
lished between Copenhagen and one of
the Scandinavian-American Line ships
off the coast of Norway, enroute to the
United States. This experiment was
conducted by the Danish Radio Aktie-
selskab (The Danish Radio Company,
Inc.), which company has installed near-
lv all of the radio equipment found on
Danish ships. Recently a demonstra-
tion was given by this same company
when viireless telephone communication
was established between one of the local
telegraph news bureaus and Helsingr, a
city lying about 30 miles north of
Copenhagen on the sound. This demomn-
stration was also a success, messages
being received and understood with per-
fect ease.

The development of the wireless telee
phone has been and is undoubtedly be-
ing retarded to a considerable extent
in tl'.us country on account of laws for-
bidding the use of all amateur radio
telephone and telegraph outfits. In
spite of these laws, however, there are
at the present time about 1,000 radio
amateurs. Many firms and institutions
have endeavored #o secure permission
to operate sending and receivine sta-
tions, but none have secured such per-
mission with the exception of certain
schools, laboratories and educational in-
stitutions, and these for technical o
educational purposes only. It seems
:chat nothing will be done toward chang-
ing the present regulations until the
proposed International Conference on
regulations of wireless telephone and
telegraph, which is to take place in
Paris in January, 1923,

Much significance is attached to the
experiments mentioned above, inasmuch
as there seems to be a possibility of
creating extensive wireless telephone
communication in this country in the fu-
ture, particularly if laws are passed pere
mitting the use of amateur wireless tele=
phone and telegraph outfits. Consider-
able ha‘s been done through the news-
papers in this country to awaken inter-
est in the development of the wireless
telephone and references are made re.
peatedly to the increased use of this

(Continued on page 1404)
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HIS Department is conducted for the benefit of our Radio Experimenter. We shall be glad to answer here questions for the benefit of all, but we
can_only publish 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. No attention paid to penciled matter.

3. Sketches, diagrams, etc., must be on separate sheets.

This Department does not answer questions by ail 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 calculations, patent research, etc., a special charge will be made. Before we answer such questions, correspondents will be informed as to

the price charge.

You will do the Editor a personal favor if you will make your letter as brief as possible.
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Q.572. A honey-
comb coil tuner
with series mul-
_ tipleswitchincon-
‘gjunction with de-
Stector and ampli-
.§ﬁer. Binding posts
are inserted in
each unit to illus-
trate a convenient

L S

means of incor-
porating separate
panels.

HONEYCOMBS AND AMPLIFIER.

(572) Mr. W. Kemp of Carlstadt, New Jersey,
wants to know:

1. Please publish hook-up using following
material: Triple honeycomb mounting, series and
shunt switch, 002 M. F.; .00 M., F. and .0005
M. F. variable condensers, one .002 fixed con-
denser, tube socket, one rheostat, one grid
leak and three stages of audio frequency ampli-
fication.

A. 1. The hook-up for the mentioned mate-
rials will be found on these pages. Use a six
volt, 80-ampere storage battery for heating
the tube filaments and 45 volts “B" battery for
the amplifier plates with a tap off at 22/ volts
for the detector tube.

RADIO AND AUDIO WITH TICKLER.

(573) Mr. J. E. Mullen of Raleigh, North
Carolina, inquires:
Q. 1. Am I obtaining the maximum efficiency

from the enclosed circuit, having received broad-
casting stations up to 8350 miles?

You are obtaining good results with
this circuit.

Q. 2. How can I add two stages of radio
frequency amplification and one stage of audio
frequency amplification to this arrangement
and include a 43-plate condenser to advantage?

A. 2. This circuit is® printed on these pages.
Your grid condenser should be shunted by a
grid leak of ¥ to 1 megohm.

Q. 3. I have completed shielding my panel
with tin foil and find I am not getting the dis-
tant points as well as before. All electrical con-
nections are f{ree from the tinfoil except the
ground. Do you suppose the tinfoil absorbs
the energy?

A. 3. Use one piece of tinfoil for shielding
each instrument, connecting all to a common
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Q. 580. Single circuit tuner with tickler feed-

back. The main inductance is split at the center,

the tickler thereby being in equal inductive rela-
tion to the entire coil.

A

connection. One piece’ covering jthe
surface creates considerable eddy
loss of energy. If pos-

ground
whole panel
currents resulting in 0
sible, reduce your aerial to omne wire and in-
crease the length.

ALL WAVE COUPLER AND CRYSTAL.
(574) Mr. Justin Chevalier of Fort Dodge,
lowa, requests the following information:

. 1. Please publish hook-up using ‘“all wave
coupler” with two switches, one for close tun-
ing and the other for broad tuning, also variable
condenser and crystal detector.

A. 2. These tubes are efficient amplifiers.

Q. 3. Please publish hook-up using vario-
coupler, 43-plate condenser, two U. V. 201 Radio-
trons one WDI11 tube. I wish to use two stages
of radio frequency amplification and detector
using A.C. on the Radiotrons and a dry cell
on the WDIL.

A. 3. The circuits you desire were published
in the "“I-Want-To-Kuow” department of the
October and November issues of Radio News
under the numbers 471 and 504 respectively.

BEST TYPE TUNER.

(576) Mr. Whitney Hindes, Menlo Park, Cali-
fornia, inquires:

Q. 1, Which of the following is best for a
tuner in a crystal set? Loose coupler, a vario-
CO.I;].:ICT, honeycomb coils or a two-slide tuning
coil ?

A.. 1. The variocoupler is very efficient for
this use and is easy to handle.

. 2. How is a choke coil hooked up?
a choke coil have one or two sliders?

A. 2. A choke coil consists of a single or
multi-layer coil; its function being to retard the
flow of radio frequency currents. It uses no
sliders.

Q. 3. Kindly publish a hook-up for a two-
slide tuning coil, one fixed condenser, crystal
detector and phones.

A. 3. This circuit may be found in various
back issues of Radio News.
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Q. 573. A tickler feed back circuit employing two stage radio frequency amplifier, detector and one

stage audio frequency amplifier.

A. 1. This circuit was published in the *I-
Want-To-Know” column of the October issue of
Radio News under No. 469.

Q. 2. How is the term ‘‘meter” used for re-
ceiving? Can, a set with adjustments for 360
meters hear stations of that wave-length from
any part of the world?

A. 2. “Meter” is the measurement unit used to
determine the distance between the crests of
successive waves transmitted from a station. A
receiving set has in its circuit inductance and
capacity which when varied can equal or be-
come in resonance with the wave-length of
various transmitting stations. The reception of
signals from a distant station depends entirely
upon the sensitivity of the receiver, power of
the transmitter and existing atmospheric con-
ditions.

WESTINGHOUSE WD-11.

(575) Mr. Paul J. Henry of Steubenville, Ohio,
3565:
. L

What is the correct capacity for grid
condenser

and leak for Westinghouse WDI11
tubes?

A. 1. A grid condenser of .00025 M. F. and
a grid leak of % megohm are suitable to use
with this tube.

. 2. Can these tubes be used for amplify-
ing?
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A 43 plate variabe condenser is shown in.the antenna circuit.

EXPLANATION.
(577) Mr. Joseph G. Telmosse of Shawinigan
Falls, Canada, wants to know:

Q. 1. Re your diagram in the November is-
sue of Radio News, Page 877, answering to
Question 506, I would like to have further ex-

. Planations as to how you can get your cir-

cuit through the phones the way you have
the diagram laid down. Also I do not think
that you can get your results with a three-point
switch to take the detector alone or withe one
step and two steps separately.

A. 1. In reference to the circuit you mention,
assuming the switch to be on the lower point,
wé& automatically place the detector and two
stages of amplification into operation, the phones
being in series with the plate of the last tube,
the “B” battery current flow being through
the phones to the plate, thence to the filament,
completing the circuit to the common connec-
tion for the “A” and “B” batteries.

Placing the switch on the second point cuts
out the first stage of amplification and places
the plate of our detector tube in series with
the primary of the second transformer. The
phones are still in serics with the plate of the
last tube. Placing the switch on the top point
places the plate of the detector tube in series
with the phones and “B" hattery,
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Q. 581. Circuit of the Aeriola Sr. Where a Large
Aerial Is Used It Is Connected to the Upper
Binding Post as Shown by Dotted Line.

WANTS EASIER TUNING.

(578) Mr.
Virginia, inquires:

A. 1. What can 1 add to my set to make
$tuning easier? I have a 100’ single wire aerial
50’ high, with the following apparatus: Crosley
Book condensers, .0005 M. F.; 1 Bradleystat; 1
set 3-coil spiderwebs; 3000-ohm Murdock re-
seivers; six volt, 100 ampere hour storage bat-
tery; 22Vs-volt “B” Dhattery, Radiotron bulb,
socket.

A. 1. Since you do not inclose the circuit
you are using, we cannot state definitelv what
improvements might be made. We suggest the
use of the circuit published in the Otcober is-
sue of Radio News in the “I-Want-To-Know™
Department, under No. 482

SKINDERVIKEN BUTTON CIRCUIT

(579) Mr. Eugene Enright of Brooklyn,
York, requests the following information:

Q. 1. How can I attach a Skinderviken but-
ton to a radio set?

A. 1. By attaching this button to the dia-
phragm of one of the phones, amplification may
be obtained provided there is sufficient vibra-
tion of the receiver d:aphragm to effect the
movement of the carbon grains enclosed in the
button.  The Skinderviken button, in turn,
should be connected in series with two or three
dry cells, another pair of receivers or a loud-
speaker.

GREBE REGENERATIVE CIRCUIT.
(580) Mr. G. F. H. Dehrinson of Charleston,
South Carolina, writes:

Q. 1. Please publisn a hook-up of the Grebe
regenerative circuit using, I believe, in the
circuit a split variometer.

New

Wm. A, Pahl of Parkersburg, West

Q. 1. Referring to Question 497 in your Octo-
ber issue, is this set reg’enera.tlveP

A. 1. The circuit you refer to is regenerative.

. 2. Does radio frequency amplification in-
crease the sound?

A. 2. Radio frequency amplification increases
the range of reception, audio frequency ampli-
fication is used to increase the volume of the
received signals.

TWO STAGE AMPLIFIER AND JACKS.

(583) Mr. Joseph Bloeth of Brooklyn,
York, desires the following information:
Q. 1. I have constructed the outfit published
in the August issue, page 256, Radio News.
Please give hook-up adding two steps of ampli-
fication and jacks.

A. 1. The circuit you desire is
these pages.

2. Sometimes I have to place my hand
on the grid variometer to receive music. How
can this be avoided?

A. 2. The placing of the hand on the grid
variometer is equal to adding a capacity to this

New
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A. 2. This circuit is an advantage over the
other types.

ONE STAGE AUDIO FREQUENCY.

(586) Mr. Leland Myers of Vinton, Iowa, asks:

Q. 1. Please publish the circuit described on
page 1214 of the June Radio News with the
addition of a one-stage audio frequency amplifier.

A. 1. This circuit will be found on these
pages.

LONG DISTANCE RECEPTION.

(587) Mr. F. Pineda of Bogota, South America,
requests the following information:

Q. 1. Please give hook-up of a radio set
using honeycomb coils suitable for receiving
long distances such as from Bogota to the

United States.

A. 1. The circuit you desire may be found in
the “I-Want-To-Know” ‘column of the October
Radio News under No. 482

Q. 2. P]ease give detailed list of mstruments
required in this set.

circuit. FEither you are not using enough in- A. 2. Honeycomb coils to cover the desired
ductance or a slight addition of inductance to  wave-lengths, .00025 M. F. grid condenser, grid
this circuit will be necessary, leak, tube socket, Radiotron tube U, V., 200,
TN
Q. 583, Athreecir-
cuit tuner using
variocoupler and
two variometersin -
connection with
iwo stages of au- -
dio frequency am-
phﬁcatmn Each 2, R .
stage is controlled C s
by a jack.
LRI =
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STATIC ELIMINATOR? two 43-plate variable condensers, 001 M. F.
. fixed condenser, 22%4-volt “B” battery, 6-volt, 60-
(584) Mr. George Hildt of North Bergen, New ampere storage battery, phones. To cover the
Jersey, wants to know: . distance you mention, several stages of radio
1. Is there such a thing as a “static frequency amplification will be necessary. A

eliminator”? If so, how can one be made or
where may one be bought?

A. 1. Up to the present time, there is no
apparatus, which effectively eliminates static in-
terference. However, the use of the resonance
wave coil will reduce static interference consid-
erably, but cascade amplification is necessary
for its use.

Q. 2. What hook-up is best to use with a
variocoupler, a variometer, a variable condenser,
one detector tube (including potentiometer) and
one step amplifier?

SRR
Q. 584. Tuner and

one stage ampli-
fier using a vario-
coupler for wave
length  variation
and a variometer
for tuning the
plate circuit. The
‘B” battery feed-

22/ V
—

A. 1. The circuit you desire is
these pages.

Q. 2. Should not these instruments when con-
nected in accord with a set similar to the
Grebe be able to receive at least faintly, and
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printed on

when soldered be even  better?

A. 2. The soldering of all conections will
increase the efficiency of reception, however, no
difficulty in reception should be expecienced
with unsoldered leads.

AERIOLA SR. HOOKUP.

_(881) Mr. F. L. Gurnee of Howell,
inquires:

Q. 1.

Michigan,

Please publish a lhook-up for the Aeri-
ola Sr. receiving set.

A. 1. The circuit you desire is
these pages.

- Q. 2. Please give descnptxon of this set in-
tcludmg the amount and size of wire to use in
uner,

printed on

. 2. For the main inductance, wind 50 turns
of No. 20 D.C.C. wire on a tube 3/" in diam-
eter. 25 turns of the same size wire wound
on a tube of slightly less diameter may com-
pose the tickler, while 15 turns compose the
coupler,

RADIO AND AUDIO FREQUENCY

(582) Mr. L. MacGillivray of Spokane, Wash-
ington, wants to know:

—u

ing the detector
tube may be tapped
if desired.

LI
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This circuit may be found on this page.
PUSH AND PULL AMPLIFIER.

(585) Mr. Frank D. Elwell of Dayton, Okhio,
asks: .

Q. 1. Please publish a diagram showing the
‘“push-and-pull” amplifier using two tubes in
parallel as described in the Literary Digest of
October 21.

A. 1, This circuit together with complete in-
formation appeared in the December issue of
Radio News.

Q. 2. Please advise whether this arrangement
is of any real advantage.

circuit of this type appears on these pages.

Q. 3. What kind of aerial would you recom-
mend?

A. 3. A one-wire aerial 150
suit your purpose.

in length will

PLATE AND GRID VARIOMETERS.

(588) Mr. H. J. Postelwaite,
sylvania, wantgs ot know:

Q. 1. What are the advantages .of a plate
variometer and a grid variometer in a detec-
tor and two-stage amplifier outfit?

Dayton, Penn-

A. 1. The function of these variometers In
a vacuum tube circuit is to tune the plate cir-
cuit with the grid circuit so that a retransfer

the plate

of energy may take place between
the well-

and grid circuits, thereby producing
known regenerative effect.

Q. 2. Please show wiring diagram of these
variometers in circuit.

A. 2. Such a creuit
Want-To-Know column of the November
of Radio News under No. 506.

Q. 3. What size and kind of wire should be
used in wiring a circuit?

A. 3. No. 14 gauge copper wire
rect size for wiring.

1.

appeared in the
issue

is the cor-

RESONANCE WAVE COIL.

(589) Mr. Emil A. Hauck of Cincinnati, Ohio,
requests the following information:

Q. 1. Please publish single circuit crystal
hook-up for use with the resonance wave coil
or static eliminator described in the September
Radic News.

A. 1. The resonance wave coil is practical
only with the use of cascade amplification.

Q. 2. Is capacitance or inductive coupling
used?
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