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CUNNINGHAM

C-300 : -
CAS CONTENT \ - |
DETECTOR
,

-

‘ A Y HEROUGHOUT the entire country today Cunningham Type C-300

A Gas Content Detector Tube is recognized as the ideal tube for use
‘n Home Receiving Sets.

For clear reception of Concerts, Market Reports, Stock Quotations, etc.,

sent out by radio, this tube cannot be excelled.

The one tube which gives the best results used with any tyne receiving
set applicable to wave lengths of 100 and 30CO meters for hoth spark and
C. W. Telegraph and Telephone, this Cunningham Detector Tube is being
purchased everywhere by those opcrating Home Receiving Sets.

In addition to its remarkable detector p'roperties. low B. battery, quietness
in operation, it is a free and persistent oscillator for regenerative amplifica-
tion and C. W. reception and functions without distortion of the received
signals.

Many wonderful tributes have been paid this tube by those who have

The trade mark GE is achieved the remarkable results that it always gives.

the guarantee of these . . X L . .

qualily tubes.  Euch Your nearest dealer will gladly give you full information about this {ube
tube i bu''t to most . . = e -

cigid specttications. or write direct to us.

Tradirg as

AUDIOTRON MFG. COMPANY
248 First Street 154 West Lake Street

San Francisco, Calif. Chicago. Illinois
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High grade <

electrical in- Nickel- Three thick- S8
sulations. Will silver Pure silver ness washers, A
withstand 110 contact contact nickel plated

volt breakdown test. springs. points. and buffed.

i
“‘Spread””  arrangement Small, neat frame Hexagon
of spring terminals, round edge. highly headesd
allowing twice the polished. nickel sleeve,
usual amount of plated and buffed. nickeled
space for soldering. and buffe 1.

The smallest, neatest, most perfectly finished
jacks and plugs that have ever been offered to
the Radio trade. They have been specially de-
signed for panel work and are of standardized

Radio

Improved

Specially Designed for

Cuts are actual size

construction so as to be interchangeable with &=
other standard makes.

A particularly desirable and exclusive fea-

v 1

JACKS and PLUG
fio Panel Work

INTERCHANGEABLE WITH
OTHER STANDARD MAKES

ture of the FROST-RADIO Jack is the
“spread” arrangement of the spring terminals
which allows twice the usual amount of space
for soldering to the wiring. These terminals

No. 133. Jack only, $ .65

are heavily tinned.

Another striking feature is the nickel plated
and highly buffed finish used throughout.

Sturdy construction, perfect spring adjust-
ment, gripping contact of springs on tip and
sleeve of plug.

Packed in individual containers. i

No. 134. Jack only, $ .75

J

0 ‘ntlﬂ]*

Two-color wall posters now ready for Dealer i |
distribution. & = i

WE ARE NOW IN QUANTITY PRO- 1 .
DUCTION AND ARE MAKING IMMEDI- No. 131. Jack only, $ .90
ATE DELIVERIES.

Attractive Discounts to Distributors and ‘gm?ﬂ =
Dealers. Write or wire for proposition and i, il | T

samples. ﬁﬁﬂ
I1e il
i ul

? H. ?R@g? u;\Io. 135. Jack only, $1.00

154 W. Lake Street = = “L& —

(O
| | [P
T

- Fr
[ | ill

Chicago, Il

X3
[t

o TV

1t

[

uJ’ ;

R
1 AL —— . 1L {
(1)

No. 136. Jack only, $1.25
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ROTOGRAVURE

How to Build a Radiotrola Pancake Coil Mounting
Radiophoning to and from ¢‘L" Train

American Amateurs Heard in

SNOW CRYSTALS

Experimenter Publishing Company
231 Fulton Street New York

; ,“, HOW TO BUILD THE RADIOTROLA
% arch : 25 centy
|
%1 RADIG CONCERTS
I . i IN THE HOME
> | ser Page 1040 _ .
104
PAGES
65
ARTICLES
195
[LLUSTRATIONS
16
PAGES

EXCLUSIVE RADIO ARTICLES A SPECIAL FEATURE

Some of the Radio Articles in the March Issue -

Radio for the Beginner New Radio Apparatus for Aircraft

SCIENCE & INVENTION is just chock full of interesting articles and illustrations that appeal to everyone. It
will hold your interest from cover to cover because it contains everything new in the field of science, invention and
mechanics. Quoted by hundreds of newspapers and magazines all over the world every month.

Its editorial contributions constitute the brains of the scientific world. Its four color
cover designs are both artistic and attractive

Partial Contents for March, 1922

A COMBINATICN AIRPLANE AND SUBMARINE WOOD CARVINGS WITH A POCKET KNIFE
POWER FROM THE AIR SHALL I TAKE UP ENGINEERING

FORECASTING EARTIHQUAKES TALKING OVER A TROLLEY WIRE

STEEL WIRE RECORDS HEART BEATS MAKING ICE ON A STOVE

POPULAR ASTRONOMY—TO THE CENTER OF THE UNI- IRON CAPSULES CHART HUMAN BODY

VERSE IN 800,000,000 YEARS WHEN LIGHTNING STRUCK MY HOME

THE NINTH SPOOL TIIE AMATEUR MAGICIAN

EDISON’S SON INVENTS TRENCH DESTROYER FORTUNES FROM LITTLE THINGS, No. 9—Story of the
TEN MILLION HORSE-POWER IN A PEBBLE Safety Pin

HOUSEHOLD SCIENCE MOTOR HINTS—$50.00 PRIZE CONTEST

HOW GAS TURBINES WORK SYNURA GIVES OILY TASTE TO DRINKING WATER
STARTING AUTOS IN COLD WEATHER WINNERS OF THE “SKIPPING BOAT” CONTEST

ON ALL
NEWSSTANDS

25¢ The Copy

SUBSCRIPTION
PER YEAR
(12 Numbers)

- $2.50

(Add 50c outside
U. S.)

Radio Gives Telephone Secrecy
Sun Dust Bars Radio

Europe

Gentlemen:

Please enter my subscription for Science and Invention l
- for the term of one year for which I enclose herewith I
I$2.50 (add 50c for postage outside of United States.) R

I NamMe ©uvvirrnrrnnnnennanns TOWN  tevevvrevnensncnecns I

U Address ..ooovvevnennianaad State ..icieiiierececennens 2
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for better C W Transmission
all designed for Radiotron. Uacuum ‘Tube Operation

SERVICE

LONG LIFE

Faradon UC-1803

For use as blocking or coupling con-
denser in CW radio telegraph and
telephone circuits. Lowest lossof any
condenser on the market and is the
only compact and satisfactory unit
of its kind available for CW work
today. Positively necessary toprevent
“swinging’ of CW telegraph signals.
Has a capacity of .000025 MFD, and
is rated at 10,000 volts.

Price, $5.00

Model UC-1015

Series antenna condenser and intermediate CW circuit
condenser utilizing Radiotrons UV-202 and UV-203.

Three capacities possible with each unit; .0005, .0004,

.0003, at 7500 volts effective.
Price, $5.75

Faradon UC-1831

Variable Type

Essential for tuning of CW trans~
mitters. Designed as a series antenna
condenser and will stand fiveamperes
of CW and its maximum capacity
setting. Will vary your radiated wave
length by 50 te 100 meters. Mini-
mum .0001 MFD, maximum .0012
MFD. Rated at 4000 volts.

Price, $9.00

OTHER FARADONS

Faradon UC-1014

For use as a key condenser, grid leak
condenser, or radio frequency by-
pass condenser in circuits utilizing
Radiotrons UV-202 or UV-203. ltis
fitted with mounting tabs on back.
Has a capacity of .002 MFD. and is
rated at 3000 volts. Will carry two
amperes at a 200 meter maximum
setting.

Price, $2.50

Model UC-1806

Suitable as a grid condenser in higher power Radiotron
transmission. Also for insertion across plate transformer
in sets where high potential surgesfollow keytransmission.

Has a capacity of .002 MFD, and is rated at 6000 volts.

Price, $7.00

NOTE: These two models arz similar in appearance to UC-1014

And a complete line of Filter Condensers for use in Kenotron Rectification-

Send 25 cents for the RCA. catalog containing full informa-
tion on CW operation, then consult your nearest dealer, or

Sales Division Suite 1802

dxo@&rpomtwn

memca

233 Broadway, New York City
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The Aeriola Jr.

The quickest, easiest way of
learning radio reception— both
telephony and telegraphy—is by
means of the Aeriola Jr. Once in-
stalled, only two adjustments are
required. The set is complete in
itself and includes a variatble
tuner, a fixed condenser, a super-
sensitive crystal detector and
head-telephones,and antenna out-
fit. Full instructions for installing
and operating are provided. The
Aeriola Jr. is good for receiving
broadcasted signals, music,
speeches, etc. from nearby sta-
tions. It can be tuned within a
range of 190 to 500 meters wave-
length. Price $32.50.

The Aeriola Sr.

Likethe Aeriola Jr. the Aeriola Sr.
is designed to meet the require-
ments of novices and beginners
who have no technical knowledge
of radio, but who wish to “listen
in” and enjoy broadcasted music,
sporting news, speeches, etc, It
has a longer range than Aeriola Jr.
It has features found only in more
expensive apparatus, such as the
Armstrong regenerative circuit to
increase the strength of reception,
and a vacuum tube detector. The
set includes also a pair of head-
telephones, a filament and a plate
dry battery, and antenna outfit.
Full instructions for installing and
operating are sent with the set.
Price $75.

Radio News for March, 1922

As from a Phonograph

The whole family can now listen
to broadcasted concerts, news,
sermons and lectures with the
Vocarola. The music and the
words come out of a horn, just
as they do from a phonograph.
Any member of the family can
operate it. The Vocarola consists
simply of a horn which is
mounted on the wall or any other
suitable place and which contains
a special, loud-speaking receiver
unit capable of reproducing music
and speech without distortion. It
is connected, in the regular man-
ner, with the amplifier of the
radio set by means of a cord,
which has only to be plugged in.
Price $306.

Radio is now within the reach of everybody.

Any Novice Can Do It

hundreds who own receiving sets.

The ether is

No longer is it necessary to be an expert. The radio
telephone receiving set is as simple as the phono-
graph. Plug in a telephone jack, turn a tuning
knob, and anybody can listen to concert music,
speeches, lectures, news and sermons broadcasted
by one of the many stations that now make it a daily
and nightly business to entertain and instruct

literally alive, these days, with songs of great artists,
the voices of great orators and preachers, the news
of the great events on which the destinies of nations
hang. And, most wonderful of all, the ether can be
tapped by anybody, with thereceiving sets described
and illustrated on these two pages.

Amateurs — Buy Our “C W’ Instruction Book at Your Dealer, 25 Cents

Corporahon

Sales Division, Suite 1802

- 233 Broadway, New York City

merzca
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Type RA Short-Wave

Regenerative Tuner

Most novices begin with crystal
detection and later use vacuum
tubes. With this unit they can
changefromecrystalstotubes. Only
one adjustment isrequired to tune
in the desired signal. The device
responds to any wave length be-
tween 180 and 700 meters simply
by turning a knob. An adjustable
tickler coil permits the use of re-
generative amplification with a
vacuum tube detector unit (Type
DA). This tuner can also be used
with Type DB Crystal Detector.
Hence the novice can begin with
crystal detection and later use
tubes and amplifiers with this
unit. A fine tuning adjustment is
provided by a single-plate con-
denser for tuning in “CW?” sta-
tions, or for receiving broadcasted
music, news, etc. Price $65.

Type DA Tube Detector and
Two-Stage Amplifier

This unit enables the novice to
pass from crystal to tube detec-
t:on easily and naturally. It gives
him a vacuum tube detector and
two stages of audio frequency
amplification. Filaments are con-
trolled by two rheostats, one of
which regulates the current to the
detector tube and the other the
current to the two amplifying
tubes. Signals may be received
either without amplification, with
cne stage, or with two stages of
amplification merely by inseriing
a telephone plug in the proper
jack. The unit should be used
with Radiotrons UV-200as a de-
tactor and UV-201 as amplifiers,
although UV-201 may be used
throughout. Price (less Radiotron
tubes and telephone plug) $68.

Type RC Short-Wave

Regenerative Receiver

This receiver combines in one
cabinet Type RA Short-Wave
Regenerative Tuner and Type
DA Detector and Two-Stage Am-
plifier,described elsewhereon this
page. Hence it meetsthe require-
ments of the amateur or broad-
casting enthusiast who wants a
modern, compact, portable, effici-
ent receiver which will enable
him to hear distant stations. This
is an ideal instrument for use with
the loud-speaking Vocarola. Mes-
sages may be received with the
detector alone or with one or two
stage amplification. Used with a
load-coil (Type CB) signals can be
received on wave lengths up to
1,600 or 2,800 meters, depending
on the antenna. Price (less Radio-
trontubes) $125. Type CB Load-
Coil can be supplied for $5.

There’s News and Music in the Air

Some of the sets like the Aericla Jr.and the

a few hours’ experience.

By connecting a Vocarola

Aeriola Sr. are so simple that even one who has no
knowledge of electricity whatever can set them
up and ‘‘listen in”’ to the messages and music sent
by broadcasting stations or by enthusiastic radio
amateurs. Other, more sensitive sets, described

and illustrated on this page, can be operated after

loud-speaker with the more efficient sets shown
the whole femily can “‘listen in.”’

Radio telephone broadcasting now takes its place
in the home as a permanent means of family enter-
tainment and the entertainment costs practically
nothing after the apparatus has been installed.

Dealers— For Quick Turnover Handle the R C A Line

Radioi ¥ COrpcrahon

merzca

IRFLES

Sales Division, Suite 1802

233 Broadway, New York City
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ANNOUNCEMENT

The New EDISON Radio Battery
for Tube Circuits

Typical assembly of the new Edison
Radio Battery—nine twin cells—2215
volts, 2L, ampere hours, complete,
ready for service

PRICES

The new Edison Radio Battery can
be obtained for any desired voltage.

Twin cell units, each........ $ 2.50
g twin cells (2214 volts) ..:. 22.50
Tray «ooviviiiiiia, 1.50

2214 volt battery, complete  $24.00
45 volt battery, complete. .. .$48.00

Prices on trays for other assemblies
quoted on request

All prices, f.o.b. Orange, N. ]J.

CAEOEATORIES

wwWw.americanradiohistorv.com

Permanent, Dependable, Noiseless

The Army and Navy use thousands of Edison Butteries of higher-
voltage and small ampere hour capacity designed by Mr. Edison espe-
cially for the plate circuit.

Dependability, noiselessness and long life, among the many exclusive-
advantages proved so conclusively by Edison Storage Batteries in actual
service, lead Mr. Edison to design a special radio cell, for vacuum tube
work n plate circuits, suitable for operators and experimenters who
demand the best radio equipment obtainable.

The Edison Radio Cell is built of steel—steel grids, steel poles and a
steel container. The active materials, nickel hydrate and iron oxide,
are held securely in perforated steel tubes and pockets. The electrolyte-
is an alkaline solution that preserves steel.

Advantages of the Edison Radio Battery

It is stronger and has a longer life than any other make of storage or dry
cell.

It is clean and gives off no noxious fumes.
It requires little attention.

Obviously, from its principle and construction, there can be no sulphatior,.
sedimentation, corrosion of terminals or separator troubles.

There is nothing about it to “buckle” or crack.
It can be completely discharged without injury.

It can be put on charge at any time regardless of how little or how much
of previous charge has been used.

It can be taken off charge at any time and used, whether fully charged
or not. .

Because it can be left standing idle in any condition of charge, or dis--
charge, you can charge it at your convenience.

If charged when polarity is accidentally reversed; or if accidentally short--
circuited, it is not injured.

THE EDISON RADIO CELL OPERATES SILENTLY. There is no-
“frying” or other noises to interrupt when receiving. .

At the rate generally used, the voltage curve is flat.

The terminals are exposed and convenient for “tapping in” to secure any
desired voltage within the range of the battery.

PERMANENCY, DEPENDABLENESS, NOISELESSNESS, LONG LIFE
and LOW OPERATING COST enables the Edison Radio Cell to be-
classed as an investment and not a continual source of expense. To those-
who demand the best radio equipment, the Edison Radio Cell gives
satisfaction.

Edison Storage Battery Company

Department B

ORANGE, NEW JERSEY
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Boom Times in Radio

HE situation in radio for which every ardent well-
wisher of the art has been longing, seems to have
arrived at last.
Due to the activities of the varions broadcasting
stations throughout the country—there are now al-
most 30 such stations—the public, as we all know, has
become an enthusiastic supporter of our great art.

But even the boldest prophet in radio, and the most
ardent well wisher certainly never foresaw any such condi-
ttion as has existed for the past few months and exists
right now. The only parallel to the radio business at the
present time is the recent rush to the Texas oil fields, or
the boom times of the motion picture industry some years
2go.

When the entire country is in the throes of depression,
and with nearly every other industry, that one can name,
running part time or else is at an entire standstill, the radio
business is the young giant, that will soon rival such great
mdustries as the automobile business—and this is not an
idle prophecy.

The entire radio industry was caught unprepared when
the rush started last December. No one had foreseen such
a thing, or thought such a condition could be possible. Peo-
ple stormed stores in their effort to buy radio apparatus,
and anything from a ten dollar outfit to a two hundred dol-
lar one, found, and is finding, sales, just as rapidly as the
material can be delivered.

During a single week, the writer has had on his desk
correspondence, circulars, special letters and telegrams
which show that over five million dollars of new capital
went into the radio business for the period ¢f a single week.
Every manufacturer is working at capacity day and night,
trying to keep pace with the demand, and the more he turns
out, the more he falls back. It makes no difference what
he makes—whether it is a knoh, a dial, a detector or one
of the expensive outfits—all find ready sale and overtax
the capacity of every maker.

The public seemingly does not care what it buys or what
the price is, and, as in any boom, it may lie imagined that
prices on radio goods are by no means low. In other words,
the manufacturers and dealers are exacting top price.

This condition is a natural one, when people are storm-
ing the stores and are lining up behind the showcases six
deep, and very often hreaking the showcases in the bargain.

All these are bare facts, but we are far from saying that
such a condition is a healthy one. A situation of this kind
is the worst that can be imagined, for many reasons. In
the first place, it makes for loose manufacturing methods.
Some of the manufacturers who have not been in the game
very long do not care what sort of material they turn out.
Inspection is apt to be lax, and many a layman who starts
in the radio field to-day is disappointed, for the reason that
le cannot get results. Such a man will give the entire radio
Lusiness a black eye. and we would impress upon all manu-
facturers to rather curtail their sales and turn out workable

istruments that will stand up, than make sales that will be
a detriment to them later on.

The other dangerous condition that has sprung up lately
is the ill-famed stock selling scheme. A manufacturer will
get up a sample of a home radio outfit that looks like a
Victrola, and run a full page advertisement of it in the
daily papers. He has not a single outfit to sell, nor has he a
plant in which to make them. Due to the boom conditions he
will get many orders for future delivery, and he will show
these orders to his victims as a proof that his venture is a
tremendously profitable one. He will get out circulars and
begin selling sock, as has been done in the past, to the detri-
ment of the entire radio art.

When radio was young, several large concerns, as will
be remembered, sold stocl: indiscriminately to the tune of
many millions of dollars, out of which the public was de-
frauded. Due to this, the public for many years was wary
of anything with the word “wireless” attached to it; as a
result the entire radio business suffered proportionately. It
is to be hoped that such business methods will be exposed
as quickly as they spring up, as the radio business cannot
now afford such dishonest methods. '

The question which the writer is most often asked today
is, how long will the boom last? When will the storm of
prosperity blow over, leaving everyone prostrate with huge
stocks on his hands?

It is our opinion that the present conditions will last for
at least another year and that the radio business will be a
very healthy one for several years to come. There will
probably be the usual summer slack—although much less
pronounced—and then a great rush for the fall and winter.
The one thing regarding which we would caution dealers
and jobbers is to be careful and not over-buy. Indications
are that within the next six months there will be enough
apparatus to go around. Tremendous efforts are being made
by manufacturers to meet the situation, and with all the new
capital being poured into the business, we estimate that
within six months at-the most the supply will exceed the
demand. In other words, everyoue, unless he buys carefully,
will be overstocked, and the usual hardships will follow.

This not only holds true for the dealer who will find him-
self loaded with material on his shelves that he cannot move
rapidly, but for the small manufacturer as well, who will
have all his money tied up in merchandise for which the
sale is not as brisk.

We will then witness the next cycle: price cutting, when
real competition will Degin in earnest. This condition.
however, is at least six months distant, and perhaps a little
further. Tt is due to come, however, at any time, for some
of the supplies.

But as mentioned before, the radio business in general
should be brisk for some time to come, and those who can
read the future best, will no doubt reap the harvest.

H. GERNSBACK.
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UPPOSE a
philanthrop-
ist tendered
you the op-
portunity of
learning a trade or
profession while
traveling and reim-
bursed you with a
reasonable salary —y
for taking advan- '
tage of the offer— N
and without pen-
alizing your fu- I
ture. I daresay i
there would be no ‘l
hesitancy in ac- ,‘;-
cepting the privi-
lege. Analogous to
this supposition is

the recruiting invi- ! .
tation of the f
United States SRR
Navy .Department 272
whose acceptance

affords avenues of
travel and study,
pavment of a
monthly  stipend,
board, lodging, and
medical  services.
Such are America’s
floating colleges
wherein a fighting
craft may be trans-
formed into a
schoolroom.

No, this article
is not an attempt to boost enlistment fig-
ures in the Navv. The poster representing
Uncle Sam, with his stern and umnerring
finger, addressing the multitudes from the
street corner, “Your Countrv Needs You,”
was striking enough to induce an adequate
force of young men to visit one of the 32
navy recruiting stations distributed through-
out the United States. Nor, is this even a
feeble effort to describe the varicty of trades
and professions which can he lcarned at
sea. Without continuing the introductory
paragraphs, I may claim for this exposi-
tion an attempt to narrate the details of
Uncle Sam’s system of operating schools
for the inculcation of lessons in wircless
communication. Reference is made espe-
cially to the radio training school at Great
Lakes, 1llinois, where during the week end-
ing July 9, 1921, 7I5 students were en-
rolled for a complete course in wireless
telephony and telegraphy.

The training station at Great Lakes, how-

N L u*

Above_ Are Shown the Power Control, and the Operating Room of a U. S. Navy Station Where *‘Gobs”

Are Trained to Become Operators Aboard the Ships of Uncle Sam’s Fleet.
of One of the Large Stations of the Atlantic Coast Operated by the Navy.

ever, bears to radio instruction a relation
similar to that of the college in academic
education. It is here that the student com-
pletes a- well-balanced course, and if not
awarded a diploma, receives the stamp of
approval which is a token subscribing to
his qualifications for entry either into naval
or civilian service as a wireless operator.
The radio preparatory schools of the United
States Navy Department are four in num-
her, and are located at Newport, Rhode
Island: Hampton Roads, Virginia; San
Francisco, California, and Great Lakes, Illi-
nois. The last station maintains a pre-
liminary school as well as the graduate
school for radio iustruction. The training
in the first principles of the transmission
of messages by electric waves through
space embraces a period of eight weeks,
after which the students are transferred to
Great Lakes for a continuation of this
form of instruction for thirtv-two weeks,

Knowledge of the Continental Code is the

www americanradiohistorvy com

Below is a General View
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The Navy Radio School at Great Lakes

By S. R. WINTERS

objective toward
which the student
labors during the
first week of en-
rollment in the
preliminary school.
The information
relative to the svs-
tem of dots and
dash es is aug-
mented and enliv-
ened by lectures on
the opportunities
beckoning the
trained operator in
the service of the
Navy Department
once he has mas-
tered the art. The
rudiments of wire-
less  transmission
are broached by
| B the simplest wayvs
% of instruction, in-
g volving  explana-
tion of magnetism
in its crude form,
such as lectures on
the lodestone,
horseshoe magnet,
bar magnet, poles
of a magnet and
the earth’s magnet-
ism. Instructors
who saw service at
sea during the re-
cent world conflict
are usually as-
signed in the dissemination of this rudi-
mentary knowledge. Having mastered the
Continental code during the second week,
pairs of telephones are allotted to the
“gobs” and knowledge by experience be-
gins. The signals heard simulate actual
sounds of a radio transmitter, they being
dispatched by a trained operator. Lec-
tures supplement the regular class room
exercises, the subjects of the lecturers he-
ing electrons, the clectron theory, the elcc-
troscope and other electrical gears. Mean-
while, the potential wireless “bug” may be
told how he may achieve any aspirations
of becoming a petty officer. informed as to
the methods of pay and accounts, and even
how to transfer his pay-cheek to folks back
home.

Instruction by analogy is the favorite
method. The commonplace things of the
strect, office or home are translated into
terms by way of explaining the phenomena
ot electrical transmission. The pendulum

g
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of a clock, when swinging [iecly and then
permitted to halt gradually, is likened to
the motion of the oscillary discharge of an
electrostatic accumulator in a closed cir-
cuil.  These fundamentals are firmly fixed
11 the mind of the pupil hefore real prob-
lems of clectric transmission are attacked.
The subjects of clectric current, clectro-
motive force, the simple coil, storage cells
in series and parallel, arc introduced to the
student the third week {ollowing his en-
rollment. A vreview of the history and
customs of the Navy—ranging from in-
formation of a first-class battle cruiser to
a submarine—may he edged in as instruc-
tion foreign to radio transmission and yet
valuable to Dlucjackets who apply their
wireless knowledge at sca.  The fourth
week of instruction finds the aspiring op-
erator receiving signals at the rate ot from
cight to twelve words a minute.  Mean-
“ime the instruction on theorctical wireless
currents has progressed through the vary-
ing siages of condensers, inductance, and
transformers of different types.

In the parlance of the street, yvou can
well imagine the “‘gob” inquiring, “\Vherc
do we go from here?” Forthwith, whether
he 1s from Missouri or not, his vision is di-
rected toward the largest training station
of its kind in the world—at Great Lakes,
111, Iere the world is reproduced in mima-
ture, athletics, entertainments, welfare
quarters, and chaplains of every religious
denomination, are supported.  The sterner
things of life—for instance, the pursuit of
w1 diploma in recognition of having com-
pieted a well-balanced course in wireless
communication—are deprived of some of
their monotony by frequent opportunities
for amuscments. The day 1s not to be
prolonged with sports, however, for thirty-
two weeks are crowded with lessons offered
bv a radio curriculum. Seven days are al-
lotted to each subject, with the final ex-
aminations consuming as many days. The
outline of the course in its logical order
follows:

Magnetism and  electromagnetism, static
and current clectricity, generators, motors,
primary and secondary hatteries, internal
combustion engines, practical laboratory,
alternating current and A, C. machinery,
ieasuring instruments and measurements,

R SRR, T b LN =
T
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One of the Navy Stations on the Sonthern Coast
the

radio power cirenits, praciicar laboratory,
oscillatory circuits, damped wave transmit-
ting scts, undamped wave transmitters, ra-
dio regulaticus, vactum tubes, receiving
apparatus, practical receiving, high fre-
quency measurcments, practical laboratory,
portable telepliony, radio compass, auxili-
ary station equipment, main station equip-
uent, miain station oferation, final exami-
nations. A course in radio telephone may
he substituted for a ecarresponding week
in the main course, the outline of instruc-
tion being: General electricity, tube theory,
circuits, operation, troubles, review and ex-
amination.

A student
Lake training

graduates from the Great
station as either a third or

second elass electrician  (radic) and is
transferred to a shiore station or to a navy
vessel for duty. Service nray  iavolve

T R TR e TR ARl R R ek
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A Well Planned Station in Which All the Controls Are Within Reach of the Operator.

In Front of

Him Are the Quenched Gap and the Wave Changer Switch, While Behind is the Power Control

Panel,

Note the Receiver on the Table.
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of the Atlantic, Erected in a Beautiful Corner of
Gulf,

globe-trotting crrands, as Uncle Sam’s ships
literally ply the seven seas of the world.
Other than the numerous stations dotting
the Atlantic and Pacitic Oceans, the Navy
Department owns and operates stations in
Alaska, Isthmian Canal Zome, Cuba, the
Virgin Islands, Torto Rice, Hawaiian
Islands, the Philippines and China.  Grad-
uation from the training school at Great
Lakes qualifics one to venture itilo commer-
cial projects involving a knowledge of elec-
trical wiring, eclectrical repairing, power
station engincering, storage bhattery plant,
automobile lighting, iznition and starting;
gas engine operation, telegraphy, radio tele-
phony, wire telephony, and radio inspec-
tion.

Or, the Navy Department being in a po-
sition to retain a constantly increasing
number of 1ts own graduates for service
at sea, students can pursue the course with
assurance of jobs, as the World War con-
siderably accentuated the use of radio tqlc—
phony and telegraphy as a uscful vehicle
of the Navy Department.

Radiophone in Banks
By Bert &. Teeters

Advertising value of radio telephony has
been recognized by the City National Bank,
of Dayton, Ohio, which plans to crect a
station in Dayton within the next few
weeks, according to an announcement made
by Dresident Ilarry Darst. It is believed
this will be the first bank-owned radio sta-
tion in the country.

Mr. Darst declares that regular programs
will be given, of a linancial nature, o1
course. It is planned to broadcast financial
advice, give quotations on local bond and
stock issues, send out warnings of activities
of bogus promoters. in brief. to be of every
aid in a financial way to the recipients of
the messages.

Talks will be given on any special sub-
ject by officers of the bank upon request of
a group of recclving stations, Mr. Darst
c2id.  Outcome of the cexperiment is heing
watched with inferest by financial men in
Ohio who sce in the plan the first step in
making Americans a morc economical and
th-ifty race.
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A Sea-Planhe High Power Bulb Transmitter

By JESSE MARSTEN

AR

Fig, 3.

View of the
complete out-
fit for sea
plane. This
V.T. trans-
mitter using
two 250-watt
tubes may be
used for tele-
phony or
telegraphy.

I

N the September, 1921, issue of the

Rapro NEws the writer described a Fly-

ing Boat Bulb Transmitter built by a

Radio manufacturing company. What

might be called the twin to this set was
built by an Eastern company, and

This provides a much more flexible arrange-
ment than conductive coupling, since 1t per-
mits of varying the coupling to meet vari-
able conditions. For example, variations in
antenna capacity can be compensated for

length, The proper wave-length is indicated’
by a small wavemeter lamp seen in the
front view photograph, Fig. 3, marked.
“WAVE INDICATOR,” which lights up.
most brilliantly when the antenna wave-
length coincides with the wavemeter set-
ting.

A high degree of modulation is obtained:
in this set by using a so-called “modulation.
amplifier.”” In order to secure complete:
modulation the speech or buzzer voltage ap-
plied to the modulator grid must have a:
certain minimum value. This value will not
be obtained unless the output voltage of the
microphone transformer is amplified; and:
for this purpose a modulation amplifier is.
empleyed in a circuit as shown in TFig. 2.
The modulation amplifier is supplied with
voltage through an audio frequency choke
coil and limiting resistance seen in the il-
lustration. The speech or buzzer voltage is.
stepped up by the microphone transformer
and this voltage is applied to the grid of’

as a comparison of these two sets
will be very instructive in showing
differences in circuits and design, it
is the object of this article to describe
the latter outfit. This set is the type
CG 1130 transmitter and is illus-
trated in the accompanying photo-
graphs.

The points of similarity will first
be considered. The conditions which
this type CG set was to meet are
identical with those of the other set.
It was to be used on the same type
of flying boat having two antennae,
an emergency antenna on which 600
meters was to be transmitted, the
other the regular antenna on which
1,600 meters was to be transmitted.
Three types of transmission were
here also to be used: (1) C.W., (2)
Buzzer modulated telegraphy, and
(3) Telephone.

The set employs two Pliotrons, one
for oscillating, the other for modu-
lating, the plate voltage on cach be-
ing 1,500 volts. The plate voltage is

the amplifier. The amplified voltage:
repeated in the plate circuit of the
modulation ampliger is then applied
to the grid of the large Pliotrom
modulator tube, as marked in Figs.
I and 2. This entire modulation
amplifier is contained in a small, com-
pact cabinet unit shown at the right-
of Fig. 3.

Fig. 3, the front view of the set,.
shows clearly the various controls.
and parts. The high voltage plate:
motor generator unit is seen at the
left on top of which is mounted the
generator protective condenser whose
capacity is ahout o.z microfarads.
The microphone is seen right next to
the set; this microphone is specially
designed to exclude engine and vibra-
tion noises. To the right of the
main cabinet will be seen the trans-
mitting key and the modulation am-
plifier cabinet.

On the right side of the main panet
are mounted the meters and controls

secured from a motor generator, seen
in Fig. 3, driven by a 24-volt storage
battery, which at the same time sup-
plies filament power.

The circuit design of this set differs con-
siderably from the previously described out-
fit. A schematic wiring diagram of this
circuit is shown in Fig. 1, where it will be
seen that the plate and grid are inductively
coupled to each other and to the antenna.

-

Back View of the Transmitter Panel.

Inductances Used for Different Wave-Lengths.

by varying the plate-antenna coupling, which
is not possible with conductive coupling
where the taps are fixed. In series with the
grid coil will be seen a condenser shunted
by both a switch and key. The key is used
for telegraphy, the switch being open. For
telephony the switch is closed,
thus securing uninterrupted os-
cillations.

High efficiency is secured in
this set by employing two sepa-
rate coil systems, one for each
wave-length. This avoids short
circuiting ends, and absorption
of energy by hanging on ends.
These two coil systems are seen
in the rear view
photograph, Fig. 4.

he upper coil sys-
tem 1s the Goo-
meter, the lower is
the 1,600-meter sys-
tem.. The induc-
tive coupling of
plate, antenna, and

Note the Two Sets of

{3

for the Pliotron filaments. An am-
meter is included in each filament cir-
cult, enabling simultaneous reading of
filament currents in both oscillator
and modulator. On the right, at the bottom
is mounted the rheostat controlling the fila-
ment currents. To the left of the filament
rtheostat will be seen the plate circuit am-
meter and antenna ammeter, The plate
ammeter reads the sum of hoth oscillator
and modulator currents. In the center of
the panel and above the plate and antenna
ammeters will be seen the telephone type of
wave-change switch. When thrown to the
bottom, the set radiates on 6go meters; on
top it radiates on 1,600 meters. Above this
iwave-change switch is the antenna send-

(Continued on page 838)
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To Grid of
Modulalor
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The Transmitting Circuit of the Set Includes Separater Grid,

Plate and Antenna Inductances.

,/

7 grid is continuous-

L byzzeror 1y variable as seen
Speech fromh the photo-
= graphs, and in op-
V&/fﬁy@ eration this coup-

ling is varied until
the ammeter regis-
ters a maximum at
the required wave-
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In the Modulating Circuit for Telephony a Speech Amplifier

is Used.
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A German Trench Radio Set

By CHARLES R. LEUTZ*

%«
In the left and | -
right side views
of this compact
porable set
may be seen all
the organs b-g
which have
been carefully
designed so as
to take a mini-
mum of space.
This set is
fitted with 2
quenched gap
and a special
¥ double action
“,| vibrator fur-
nishing A. C.
Below is a view
of the set in
its box.

HIS unusual picce of radio equ@p»-

ment has so many unique and orig-

inal features that it will be of in-

terest to even the novice. The com-

plete equipment, as shown in the fol-
lowing photographs, weighs approximately
13 potnds and can be rcadily carried on the
back of a soldier. The only additicnal
equipment required is a storage battery and
the antenna material. The standard an-
tenna was only 25 long and 4" high, so the
entire equipment could be carried by one
man, if necessary. The purpose of the sta-
tion is to carry on communications between
the trenches and other military groups be-
hind the lines, in both directions.

To reduce the physical dimensions and
weight to the smallest possible size and
lightness, some of the.ir.ldlwdual parts are
used for both transmitting and recerving.
Tirst considering the transmitter, this con-
sisted of a special two-way buzzer that
handled 50 watts at 12 volts from a storage

*Formerly Engineer, Marconi Wireless Tele-

graph Co.
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battery. The potential taken from the sec-
ondary of the buzzer was approximately
7,000 volts alternating current and practt-
cally in the form of a pure sine wave. The
mica condenser across the secondary was_ in
twe sections, the resultant capacity being
correct for resonant conditions and one
section only used as part of the oscillatory

wave-length of 190 meters
The inductance
was a copper wire of square cross scction,

circuit to give a
with the inductance used.

heavily silver plated. A switch was pro-
vided to increase the inductance used to
change the wave-length to 210 meters. The
quenched gap consisted of three heavily sil-
ver plated, copper discs, separated with thin
mica gaskets, the sparking being in air.
The antenna circuit was tuned with a
variometer wound with heavy Litzendraht
and resonance indicated by a small lamp.
The reason a meter was not used
was primarily so that resonance could
be indicated at night and also because
meters are fragile. All the component
parts are contained in a weather-proof
box and the control handles external.
Referring to Fig. 1 which shows the full
view, the window at the upper left hand
corner is in front of the resonance indicat-
ing lamp. In the right hand upper corner
is the control switch which has four po-
sitions: 1. Send (Senden); 2. Receive
(Continued on page 834)

Portable Sets Prove Most Useful During Army Manoeuvres

FFECTIVE radio com-

munication in the event

of future wars was one
of the objectives sought in
the recent fall manoeuvres
of 35000 marines in their
march from Quantico to
Wilderness Run, Virginia,
when conditions of actual
warfare were simulated. A
portable wireless outfit and
the cquipment of azroplanes
with radio apparatus were
arrangements which put this
form of communication to
severe tests in the field, in
the air, and at conventional
radio stations.

The manoeuvres at Wil-
derncss Run with reference
to artillery observations de-
veloped this interesting rec-
ommendation as offered by
the Commanding Officer:

By S. R. WINTERS

“For this duty an officer
should be used who is fa-
miliar with riding in a plane
(not necessarily a flyer),
who is qualified to send and receive radio,
and who is capable of spotting and decid-
ing on questions involving the artillery. So
far, I know of no officer with these quali-
fications. It is recommended that some of
the officers attached to the artillery be given

This Type of Field Set Was Used by the Marines During the Manoeuvres in Virginia

training along these lines. During the
manoeuyres enlisted men who were radio
operators did this work. but they knew
nothing of spotting or of artillery.” Thus
the Commanding Officer of the Marine Ely-
ing Tield at Wilderness Run opens up an

wWwWWwW . americanradiohistorv.com

opportunity for  qualified
radio operators to enlarge
their feld of usefulness,

both in patriotic and self-
help ways.

The criticisms and recom-
mendations of the fall ma-
noeuvres of the Marine
Corps, with reference to
communication, specify that
the airdrome shall constant-
Iy remain at the rear of the
operating expeditionary
forces. This practice ob-
tained during the recent
mock warfare at Wilder-
ness Run. It was found
that communication was not
oood under diffcrent con-
ditions, and, consequently, in
actual activities a direct line
<hould be run from the
headquarters of the expedi-
-tionary forces to the air-
drome. Manoeuvres at night
in which aircraft partici-
pated during the activities
over ground with troops, set
a precedent in mock warfare in America. The
aircraft, operating in conjunction with the
troops on the ground, answered all calls
issued both day and night. The absence of
any casualty indicates the efficiency of the

(Continued on page 836)
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Radio Transmitters Amateurs Have Overlooked

Fig. 4. This Cufting and Washington Trans-
mitter is Equipped With a Special Spark Gap
Which May be Seen on the Front Panel.

N the mind of the average radio ama-
teur there exist but two typ:s of radio
transmitting systems, one of which he
solemnly chooses and becomes recon-
ciled to for life. THis experimenting

is confined to his chosen system and any at-
tempt to divert his thoughts from the sin-
gle track on which they ride, is regarded
with suspicion. This does not necessarily
mean that the American radio amateur is
not progressive. Indced, he is: but at best
his progress is limited. .

One of the two transmitting systems
chosen by the amateur 1s that originally
patented by Marconi and employing wo
coupled circuits with either rotary or
quenched spark gap. The other system is
a Colpitts or Heising arrangement of cir-
cuits for centinuous wave transmission.

Chaffee, Simpson, Thompson, Stone, Shoe-
maker, Cutting and Washington have evi-
dently preached to deafencd ears and their
work has been entirely disregarded by the
multitudinous radio experimenters and ama-
teur radio operators. Docs it not seem
strange to the reader that of several trans-
mitting systems which have proven satis-
factory in commercial service, ouly twn
have been adopted by the American radio
amateur ? It is doubtful whether as many
as a half dozen amateur stations in these
vast United States employ a type of trans-
mitter other than one of the two general
types mentioned in the second paragraph.
Whatever the various rcasons for this con-
dition may be, it is certain that the final
analysis would condemn the lack of suf-
ficient publicity given certain transmitting
systems in the mediums through which the
radio amateur obtains his information.

No misinterpretation, please! It is not
the object of this article,to attack the sys-
tems of radio communication which the
amateur has so wilfully chosen. On the
contrary, it is desired to consider some of
the disadvantages as well as the advantages
of the other systems which will be de-
scribed, and the amateur will then be left
to decide whether he has selected the proper
system or whether he should change to a

*Head of the Department of Radio Engineering,
Extension Division, United Y., M, C. A. Schools,

By EDWARD T. BICAK*

different type of transmitting circuit. If
the following will arouse the amateur radio
operator to think of possible improvements
he can make to his transmitter and stir him
to carry out some intelligent experiments,
it will have accomplished its purpose.

THE SIMPSON TRANSMITTER

To begin with, consider the Simpson
transsnitter. At the mention of this namec
some amateurs will obviously say, “That’s
true, it never occurred to me to try out the
Simpson circuit on 200 meters.” To the
great majority, however, the name will be
new. It w_iil be new, regrettably, to some
very prominent amateur operators. The
writer had this brought to his attention on
three different occasions recently in inter-
views with a prominent Yonkers (N. Y.)
amateur, a well-known Pennsylvania radio
man, and an advanced radio amateur ot
Texas. Each of these three men went
away very anxious to try out this particular
one of the several circuits which has proven
satisfactory for commercial radio commu-
nication and yet which happens to be one ot
those that have been overlooked by ama-
teur operators.

Permit, here, a preliminary word of cau-
tion. The secret of proper operation ot
the Simpson transmitter lies in the spark
gap. This, however, is true of all spark
transmitters.  Only with a well designed
quenched gap can the Simpson transmitter
be made to function properly. With this
in mind, refer to Fig. 1. Does this not
appear a very simple method of exciting
cscillations in the antenna system? But
wait!  Simplicity is not the only feature.
There are no conditions of high frequency
resonance to be fulfilled in the Simpson
circutt. This Jatter feature makes it en-
tirely different from transmitters in which
two oscillatory circuits must be adjusted to
resonance for maximum radiation. In the
Simpson transmitter only one oscillatory
circuit exists and hence it can be very easily
adjusted to radiate a wave of given length.
The oscillatory circuit referred to consists
of the overhead wires, inductance coil, con-
denser, ammeter and ground. All that is
required is to select the proper capacitance
of the high voltage condenser or to adjust
the inductance of the circuit at the contact
L. A change in either capacitance or in-
ductance alters the wave-length., The cir-
cuit which includes the spark gap is not
oscillatory and consequently is not adjusted
to obtain the usual conditions of resonance:
nor is the coupling of the gap and radiating
circuits critical. The only requirement to
be met which affects the former circuit is
to keep the spark gap connected across
points on_the circuit that are at nodal po-
tential. This can quite easily be found by
experiment,

The operation of the Simpson transmitter

Fig. 3.

DOE2.
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The Cutting and Washington Circuit
Using Impact Excitaticn.
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Fig. 6, A Commercial Type of Shoemaker
Transmitting Set. The Rotary Gap is Enclosed
in the Case on the Right.

is not difficult to understand. The over-
head wires of the antenna system and the
ground are considered as the conducting
surfaces of a huge condenser which may be
called the antenna-ground condenser. In
series with this condenser is the inductance
coil and main high voltage condenser. Dur-
ing the interval that the telegraph key is
depressed thec alternating current from the
secondary of the high voltage transformer
charges this main condenser in the usual
manner. Since, however, the main con-
denser is in series with the antenna-ground
condenser, the latter also becomes charged.
Then at the instant the difference of po-
tential across the condensers becomes a
maximum, the spark gap acts as a trigger
and releases the energy which was stored in
the antenna system in a static form, there-
by converting it into its oscillatory form.
The number of sections in the spark gap
should be so selected that the discharge
through it is not oscillatory in character.
That is, only one-half of a complete oscil-
lation should take place in the gap circuit,
after which the radiating circuit should be
l=ft free to oscillate at its natural fre-
quency.

The incorporation of the Simpson circuit
in a modern panel transmitter is shown in
Fig. 2. Several antenna loading induc-
tances, shown above the panel, are employed
to obtain the commercial wave-lengths. The
quenched gap is shown mounted at the top
of the panel, with the wave changing switch
directly below it. The automatic starter,
meters, theostats and switches are mounted
on the lower half of the pancl.

The advantages of this type of transmitter
are more numerous than the disadvantages.
It is a perfect model of simplicity; has no
critical adjustments; can be used on short
wave-lengths with the long antenna usually
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Fig. 5. The Shoemaker Circuit; With This

Transmitter Using a Synchronous Rotary Gap
a Very Sharp Wave is Radiated.

cmployed for reception, owing to the fact
that the main condenser in series with the
antenna systems shortens the wave-length:
and it climinates the necessity of resonance
adjustments.  There is this disadvantage.
however, which may cause the amateur
same trouble. Unless the quenched gap is
oi cfficient design and is so adjusted that
only onc discharge will take place in onc
direction per alternation of the condenser
charging current, the transmitter will not
function as cxplained and the cfficiency of
the set will be detrimentally lowered.

THE CUTTING AND WASHINGTON TRANS-

) MITTER

How many amateurs have experimented
with or adopted the Cutting and Washing-
ton transmitting circuit at their stations?
1 Government records give any indication,
the answer to this question will be disap-
pointing. Yet it would scem that a reason-
able group out of the large army of ama-
teur operators would find something attract-
ive about this type of transmitter and would
have experimented sufficiently to perfect the
circuit for amateur short wave transmis-
sion. The Cutting and Washington trans-
wmitter operates well on 300, 430 and 600
meters in commercial practice; why not on
200 meters?

This transmitter differs from ordinary
quenched spark transmitters in two reC-
spects.  Of these the first 1s the multi-spark
system, wherein the high voltage condenser
is charged and discharged several times dur-
ing each alternation of the supply current.
This permits the use of extremely low
voltage in connection with very short spark
gaps. At the same time it is possible to ob-
tair large output by sparking many times as
often as the common quenched or single
spark system.  Any necessity for low 1re-
quency resonance in the supply circuit is
also obviated, thus making the adjustinents
very few and in ro way critical,

The sccond differentiation is in the usc of
the impact-excitation system. Dy cmpoy-
ing a primary circuit having high damping
characteristics in connection with a spark
gap designed to have perfect quenching
propertivs, only one-half of a complete os-
cillation is allowed to take place in the pri-
nary circuit.  Just as the multi-spark feature
climinates the necessity for audio frequency
resonance, so the impact-excitation feature
makes radio freguency resonance unneces-
sary, further reducing in number and sim-
plifving the adjustments required. 1t should
be noted, however, that although no reso-
nance relation exists between the primary
and secondary circuits, cmpirical data indi-
cates that it ts advantagcous t preser+e ap-
proximately the ratio of 1.3 to 1 prtwe.n
th: wave-lengths of the primary and sec-
ondary circuits.  Considerable  departure
from this ratio may be made, nevertheless,
without appreciable reduction in efficiency.

As will be obscerved in Tig, 3. the ar-
rangement appears very much like the ordi-
nary quenched spark transmitter with the
excepted addition of the branch circuit RCL.
There is this important difference, however,
The main condenser is of large capacitance
and in connection with the single turn of

inductznce forms a primary circuit oi high
damping. The extra inductance, capacitance
and resistance (RCL) across the main con-
denser form a so-called concentration circuit,
the fuaction of which is to concentrate the
spark discharces into regular groups when
the supply current is passing through peak
values. In other words, the concentration
circuit does not permit the discharges to
occur irregularly at all times during the a1-
ternation, The concentration circuit can
have a period betwveen 1,200 and 1,500 cycles
and is necessary in order to produce a pure
and musical note that may be casily copiced
at the receiving station.

The operation of the Cutting and Wash-
ingtor: system may he explained as follows:
Durinz the lirst 6o degrees of an alterna-
tion the concentration circuit acts almost as
a short circuit across the transformer, and
the condenser C accumulates a charge. In
the interval hetween 60 and 120 degrees this
circuit discharges into the primary con-
denser in conjunction with the supply cur-
rent. l'rom 120 tc 180 degrees the concen-
tration circuit again acts as a partial short
circuit on the line. Kach time the potential
difference across the osrimary condenser be-
comes sufficient to break down the resistance
of the quenched gap, it discharges through
the gap in a single swing or half cycle
which sets the antenna into oscillation. After
the initial excitation of the antenna in any
one period that the transmitting key is de-
pressed, successive charging and discharging
of the condenscr is aided by the small em.t.
induced in the primary circuit while the an-
tenna circuit is oscillating. That is, the
induced e.m.f. adds just sufficient increment
to “trigger” the gap off in proper phase re-
lation to maintain smoothly the antenna os-
cillations.

Fig. 4 shows a one-half K.\V. transmitter
of the type under discussion. The primary
condenser in this transmitter has the value
of 0.16 microfarads while the primary -
ductance, a single turn of heavy copper tub-

Fig. 2. In This Compact Panel Type Transmit.

ter the Simpson Circuit is Used. By Means of

the Pancake Inductances the Set May be Tuned
on All Commercial Wave.Lengths.

wwWw.americanradiohistorv.com
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Fig. 1. The Simpson Transmitting Circuit is One
of the Simplest, Having No Critical Adjustment.
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ing, is about 1.2 microhenries. Either direct
or alternating current at 300 volts or more
may be employed to charge the primary con-
denser. If direct current is employed, an
iron core inductance should be inserted in
the supply line,

The advantages of this type of transmitter
are the very few adjustments required. The
primary inductance, the primary capacitance,
and the coupling of the oscillation trans-
former may be fixed. Changes from one
wave-length to another in the amateur range
can accordingly be made by simply varying
the secondary inductance. Any change of
75 mcters or more, however, requires a va-
riation of the primary condenser capaci-
tance to restore the proper ratio between
primary and secondary wave-lengths. The
chicf disadvantage of this transmitting cir-
cuit is that if the primary condenser is
charged from a so0-volt line or transtormer
secondary—and the applied e.n.f. should not
exceed 300 volts by any great amount—
extremely small separations are required at
the spark gap. Conscquently, since no suit-
able spark gap of this type i1s now on the
amatcur apparatus market, it will mean that
the experimenter must construct one.

THE SHOEMAKER TRANSMITTER

A third type of transmitter that has
failed to find a place in amateur radio sta-
tions is the Shocmaker “B-1" transinttter.
Beyond a doubt this is the most simple
transinitting circuit that has cver complied
with the Fourth United States Regulation
regarding the use of a sharp wave. It has
been in commercial use for more than two
vears and from such reports as the writer
has been able to obtain, has evidently given
satisfactory service

It will be remembered that when a plain
or straight gap is connected in serics with
the antenna and ground, it causes oscilla-
tions set up in the antenna circuit to have
excessive damping and a broad wave is con-
scquently radiated. Notwithstanding, ex-
periment has shown that under suitable con-
ditions when the plain gap is replaced with
a synchronous rotary gap and proper ad-
justment made, the radiated wave will be
sharp—sharp in the sense that the loga-
rithmic decrement will be 0.2 or less. At a
first consideration it may appear that the
circuit constants must be carefully chosen
so as to have values of capacitance and in-

(Continued on page 830)
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Notes on High Power Quenched Spark Sets

By CHARLES R. LEUTZ*

XX2 Secondary external reactance.
XCR Secondary capacity reactance at
working frequency.
Eo Alternator open circuit voltage at
working cxcitation.
In Primary current at working con-
dition. )
rt———E - Secondary current at working con-
dition.
Fig. 2. This P Power in watts, primary side at
%';:’;;h:!dt working condition.
which the on The following relations then hold true:
tests de- 0825 7 P
scribed in this 11 =
mades 13" Eo
located i P =038 FEo It
Havana, and 250 P
is operated Fo =
by the Cuban
government. It
3= P
L p———— XIT =
4 Ir*
/XCR  XP + XI1T
R= /— —
vV XiT XP
4XCR 10°
XC = ——— XC = ————
3 2rf MFD
ERY little practical data has been XM  Alternator reactance, which eguals XiT = XM + XL .
released on high power quenched synchronous impedance less arma- X2T = XX2 + (XX1 + XL) K
spark transmitters, and_this paper ture reactance which is small. 2nf CR?® XP-1
will deal principally with the im- XXr Primary external reactance. M=o
portant and intercsting features ot XL  Leakage reactance of transfarmer
dieir correct design. The apparatus that these tests were
Aside from cfficiency, the most de T T 7 — ™ T T taken on is now located at Havana
sirable feature of a spark *ransmitter 73— | S S NGireuir M—i—]—o—)—l— and operated by the Cuban Govern-
is stability of note, and maximum | [ T e \ ?”i A T ment. Fig. 2 shows the main induc-
stability is only obtained when reso- T | | N zo,«%wmamsfr'_ tances ”of which there are four._ One
nance is obtained in all circuits con [ 1 [ 20K W Cubeon Ser. 22 Gop of 174 strip copper for the primary,
cermed from the generato. tc the wn BT/ T ”'//-‘/,z’m””/)’;”"”'_ one of 1" copper for the secondary
tenna circuit. That is, the generator 1 % :@‘{ - — g m\{ggg’;&‘/‘,“- and the last two of 1” copper. form-
must be in resonance with the trans- Am- - _R} — Blowers —-£=% 1 ing the variometer. The variometer
former primary and external react- EJ’ (7\('_1 | || ! ‘%‘k_'__;my//,,y;,f,//_ may be connected to either add induc-
.nce. (Refer to Fig. 1. which shows T & W 1, | ]\ GaoUnifs, 3KV, | tance or oppose each other and in this
a_complete 20-K.W. transmitter.) & —’f_\‘/'] Qistomr= Crewdt T TRy “Half Note, cap™ way gives a wide inductance ratio,
The primary and secondary of the ] Y Open — O3tmisecvwols|  The 20-K.W. alternator rotor is of
transformer relations must be cor- §43 \,\\\}d} "\g— —'+H— reted 15500 __| the wou.:d armature type, the field
rect, then the transformer and the & ) IR I_ ! | I\ cooked being separately excited from a 110-
first radio frequency circuit consisting J4R! e | ] [ ] ~J volt direct current generator, the lat-
of the main condenser, gap and pri- { 11 \Hﬁ_' | 1 FINL ter machine also supplying current to
mary of the oscillation transformer. 33"7 : T I-\E:.,I T T | the_clapper contactor switches, mag-
Then of course there must be reso- t A t r—{ netic keys, motor air blowers for
nance between the primary and sec /] l l b . l |4 cooling the que}lched gaps, etc. .
ondary high frequency circuits. In the / Pl I | The current in the transformer pri-
circuit shown in Fig. 1, the note can 14200 8000 20000 ZW00 27000 230:00 2400 mary leg approximates nearly 100
be broken from a cicar 500 cycle note IEW 24500 38500 40600 T45:00 42500 4:35:00 amperes at full load and presents a
to a rough “rumbling noise” by vary- Time © 1322 8y Rodio Newe problem to break same for sending

Ing the supply voltage to the trans-
former, changing primary condenser
or inductance, or the antenna circuit
wave-length. The percentage of sta-
bility of note is obtained by determining
over what limits the transformer supply
voltage can be varied without the note
breaking.

To demonstrate just how the various
values are related to cach other. consider
the generator, transformer and primary con-
denser and refer to Fig. 4. This shows
graphically the transformer primary supply
voltage and current variations with primary
condenser variations from .040 MF to .02
MF. Tt will be noted from the graph
that the voltage and current are not in
phase.

The following formulae give mathematic-
@’ly all the relations of the component parts
of a quenched spark transmitter to each
other and are based on actual laboratory
measurements, a: working frequency:
X1T Total effective primary reactance.

ohms,
X2T Total secondary reactance, ohms.
XC  Working secondary capacity react-
ance,

|
*Formerly Designing Engineer, Marconi Wire
less Tel. Co,

R
XP

Fig. 3. This Diagram Shows How the Decrease in Sparking
Distance Results in Reducing the Transformer Secondary

Voltage.

on primary side with secondary
short circuited.

Ratio of Transformer turns.
Primary reactance, open secondary
at working volts.

telegraph. To overcome this, the sec-
ondary side of the transformer is
broken before it reaches the primary
condenser bank. This current is ap-
proximately one ampere but at 25000 volts
and gives a decided “arc.” The break at
this high voltage is made with special mag-
netic keys, having horn contacts and the
break being right in a strong blast of air

G100,

F16/
Complete Hook-up of a High Power Guenched Spark Transmitter,

wwWw.americanradiohistorv.com
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15 gaps. The tem-
70 } /J\* 'l l [ { ’ I pirzft?rp of the I N
— e i eneratsr=450Cycles gap units is meas- 7200 \
" /| Q74 Amperes Excitation urcd with an alco- l
g 60 — /\ Transformer Spec #1074 /08 11{,}’1 thenlnomcter- |
S | ] ercury thermom- A400
b Generator Reactance=1/2n. eters are not re- & | ‘
s Transformer feactance=l32.n. liable mn an clee- % 5600 1 l
& Fxternal Reactance=. 40— tric or magnetic
! 70/‘57( Reactance=2.84.n 116111.th ) p é
g b T Other interesting  §
& N { considerations i1 4800
\\E ;l: l l B the gap itself are N
> the facts that gap S| 2000
‘E :FL resistance increases E 8 ‘ | ‘ I \
N I T R with  decrcased 1 l l
= ‘ ] current through g| 3200 } [
T the gap, and fur- § 1 l \ Wavemeter 8=0564
L*; - thermore, although S \ ] ’ \ 1 | J !
| the gap resistance S ; -
I L* i L ] increzses with in- 3 i { J \ ZOK.W‘SM//W -
| | ] : ] 2 l | l Resonance with Phanlom Aatema
. | | creaserdd  sparking 1600 e G fositnio o —
00 040 050 060 0% 080 090 MO0 distance per gan, | TN s o g |
) : B 15 KW 30 Unifs, Blower Cooled ||
Secondary (apacity pffe  ©e By Radioens there is a limit to . ! / 7 )
’ ) this crease, and 800
Fig. 4. This Graph Shows the Transformer Primary Voltage afllbcr that the gap l !
and Current Variation With Primary Condenser Variations S dec =
From .040 M.F. to .080 M.F, Note That the Voltage and resistance decreas- [ |
GRS RS b ¢s agamn. T?IS - 850 1950 2050 20 2250 7350 48D
also true of the
. : . Pt B} S Wave Lengif- Meters ©1922 By Radio News
from a motor driven blower. When send- size of the individual sparking Fig. 6. Resonance Curve Between the Two Radio Frequency

ing, the “arc” is blown upwards 3" to 5",
but extinguished sufficiently fast to cnable
transmission at 235 to 30 words a minute.
The primary total capacity is 032 MI. and
by varying the primary inductance from one
to 184 turns, the wave-length range

surfaces in square inches. The
losses in the gap imerease Very
rapidly with increased current
through the gap. Fig. 5 shows the tempera-
ture of the gap over a length of time both

Circuits at 2,000 Meter Wave-Length,

off. The steepness of the cooling curve is
of course an indication of cfficient heat ra-

diation and rapid cooling. It will be

noted that the maximum temperature
of the larger transmitter is attained
in about one hour and that is with
the key locked. Transmitting dots
and dashes, the maximum tempera-
ture is not reached until about tliree
hours when sending at a rate of 25
words per minute.

Fig. 66 shows a resonance curve
between the two radio frequency cir-
cuits at 2,000 meters. The transmit-

. ter decrement is only .0318, indicating
that the greater part of the maximum
antenna current is being transmitted

effectively on a very small band of

is 1,000 to 35300 meters and may be 457
loaded above thatd or reduced below .
1.000 meters by reducing the capacity. )

The quenched gap consists of 30 ] y\eafﬂg : '—/0A{W/Vaw_0a€//medéap
units assembled in two banks of 13 — = T . 5/4””‘5_///p5/
gaps each. These gaps were mounted  ggo / 1 foﬂ/ﬂ/ffﬂ//_/ /;///fz L Pblower
on concrete pecestals and the blower L L _L—Tj)’_g 2 20
pipes run under the cement floor. 7 jgd;bf/bﬂ—— T ——Y—f—*f

A substantial drop in radiated en- / e i \ Radiatron
ergy is expcrieigced when a (LLICnCh(id ,/ %\\‘ Imperes
spark sct has been run continuously i 1<,
fgr some time. This is due to btlhg 759 ';' —'—1;‘*’7 LI 30
fact that the gap units are assemble e | g
by a bolt under considerable tension. ,7\’ \/f/é,?_rg/js ? \ Imput__|
When the gap heats, the insulating f *; /I(/'/gwgf/5 N
gaskets soften allowing compression \ ¥ \ i 8
and in addition the sparking surfaces 350 Fi‘
raise slightly. The decrease in spark- l I l

wave-lengths. With a three-ohm an-
tenna at 2,000 meters it is possible to
secure an antenna current of 7o am-

ing distance results in reducing the
transformer secondary voltage, consc-
quently power input and reduced an-
tenna current. This is shown very

learly by the graph in Fig. 3, which
shows the reductions in onc hour of
continuous operation with the key locked.
‘This particular test is at 1o K.W. with only

The

“'With This Sensitive Relay Messages May be Re-
Horn or

.corded on a Tape Reeorder, or a Bell,
Other Device Operated Automatically.

855 905 945 975 935 945 955 9

Fig. 5.
Both Dur

© /922 By Radip Ners

the Gap and After the Current is Shut Off.

during operation with the current passing
through the gap and after the current shut

OT since the advent of the audion has
Na more spectacular or useful radio in-

vention been offered the cxperimenter
than the Hall Air Jet Relay and Recorder.
In the past. many improvements in the radio
fiecld have been withheld, that would have
proven of great value and interest to Citizen
Radio. It is, therefore, that radioists of
the world will more appreciate the recording
relay, knowing tkat its release in the ex-
perimental and cemmercial fields is prac-
tically simultanecous.

The recent tremendous influx of new en-
thusiasts in the radio field has shown the
nccessity of a machine, which
will automatically record or
give perfect amplification of
radio telegraph :zignals. The
business man, tha farmer. the
banker, the jeweler, and the
thousands of others who own,
or are contemplaiing the own-
ership of a radio set, will one
and all welcome this device.
Many are unable to quickly de-
cipher the code signals as they
are rcceived by car. Using

www.americanradiohistorv.com
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Temperature of the Gap Over a Tength of Time
ing Operation With the Current Passing Through

fo Recerver
or Amplitrer =

G Blower

Connections of the Air Jet Relay in a Receiving Circuit,

peres, indicating an antenna input of
14,700 watts with a transformer input
of 20,000 watts or an overall efficiency
of slightly more than 70 per cent.;
efficiency higher than this is pos-
sible under favorable conditions.

The watts loss in the transformer core is

(Continued on page 805)

Hall air Jet Relay for Recording Radio Sighals

the relay and recorder, government market
reports, news broadcasts, weather reports,
and other messages, may be automatically
recorded on tape and the code deciphered at
leisure.

The jeweler who desires to ring time sig-
nals on a large gong, may do so by con-
necting his gong circuit directly to the re-
lay. With a suitable arrangement he can
automatically sct his master clock directly
from the incoming radio time signal.

The relay operates directly in series or
parallel with the head receivers of the radio

(Continued on page 896)
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$350 Detector Amplifier Prize Contest

F Radio is to be the great thing we

all expect it to be some day, it will

be necessary for the public tb be-

come more and more interested in its

wonders. The public at large is still
sumewhat skeptical and while thousands
of laymen are becoming converted to
Radio each and every day, we are still
far from our goal. As long as there is
not a Radio outfit in EVERY house in
the United States, we have not fulfilled
our mission. Now, it is a fact that not
everyone cares {o invest a great deal in
Radio, but wishes at first to become con-
vinced. Not evervone can visit a friend
and hear the wonders of the Radio
bioadcast and if he does, nine times out
of ten, he finds that the outfit which his
friend has, costs anywhere from $75 to
$200 and as a beginner, he does not care
to invest so much money.

So he goes and buys a cheap crystal
set, costing anywhere from $5 up. He
takes it home, and makes it work after
a fashion, but he is not satisfied. His
friends are likely to sniff at such an out-
fit because a head set is necessary for
the music cannot be heard in the whole
room with a crystal outfit.

What is desired and needed most to-
day to convert the public at large to the
Radio art is a simple outfit that will give
music loudly. At the present time, we
appreciate, this cannot be done. Frankly
we have ourselves not often seen a
crystal outfit that brought the music in
loud, and many experts will probably
deride us by claiming that we are step-
ping backwards instead of forwards in
attempting to make a crystal talk loud.
We are not at all deterred by that, for
we firmly believe that in the multitude
of amateurs, there are a few who will
be able to turn the trick.

We know that it can be done. Some
years ago, there were sold outfits that
worked on a microphonic principle that
stepped up the small energy, from the
vibrating telephone diaphragm. These
loud talkers were none too good and

not a huge success; still thousands of
them were sold.

Our aim is to pay the prizes as shown
here for the best dctector amplifier that
will bring in the music loud, so that it
can be heard in a fair-sized room. Flere
are the conditions: With an ordinary
cetector set, it should be possible to hear
music as broadcasted from one of our
hroadcasting stations so that the sound
cen be heard by everyone in a fair sized
room. When we speak of a detector,
vwe mean one that is not a vacuum tube.
Any other detcctor may be used. It may
be a Galena, a Perikon, or Silicon type.
Tt may be a magnetic or an electrolytic

1st Prize $150. in Gold

znd [£3 75. (X3 [£3
3rd “  50. « o«
4th ¢ 35. 113 £¢
Sth £¢ 25. (X3 ¢

£¢ [£3 £¢

6th 15.

350.

one. 1t makes no difference. Or it may
be an entirely new kind of detector, of
vhich we know nothing today. The
only exclusion is the vacuum tube de-
tector as that term is understood today.
In order to win a prize such an ampli-
fier must bring in the music audibly
within a radius of so miles from the
station, on a 4-wire aerial, not longer
than 35 feet. If a loop can be used, so
much the better. The amplifier may be
cf the microphonic type, or any other
type that can be constructed by the
average cxperimenter. It should not be
a contrivance that is very difficult to
adjust and which does not “stay put.”

testants,

The amplified music may be received
¢n any contrivance that brings in the
volume of the sound loudly such as a
hern, bowl, etc. If more than one de-
tector is neccessary there will be no ob-
jection to that.

In connection with this contest, it
would seem to be physically impossible
to award a prize unless the Editors have
fully satisfied themselves that the de-
vice works. For that reason one of the
requirements is that a model must be
submitted with every entry. This model
is to remain the property of the builder.
It will also be understood that the patent
rights if any, will revert to the builder,
and such rights will not go over to the
publisher in this contest. The only
rights that the publisher reserves are
the right to publish the article or arti-
cles on such amplifiers, and also the right
for all manuscripts submitted which may
Le published at his option in future is-
sues. Such manuscripts to be paid for
at regular space rates, In all events a
complete sketch must be furnished by
the contestant.

No manuscripts entered in this con-
test can be returned. We reserve our-
selves the right to publish all worthy
ideas, which did not win a prize by pay-
ing regular space rates, Use only one side
of the paper for writing and keep
sketches on a separate sheet. No pen-
ciled matter can be considered. More
than one idea may Dbe entered by con-
The contest is open to every-
one, radio clubs included, except manu-
facturers of wircless apparatus. All
prizes will be paid upon publication.

Should two contestants submit the
same idea, the same prize will be paid to
hoth.

This contest closes on May 15th at
twelve o’clock, noomn, at New York, by
which time all entries must be received.

Address all manuscripts and models to
Fditor, Radio Amplifier, care of this
publication.

A Transmitting Tube [s A Good Amplifier
By HERBERT E. METCALF*

TH the entrance of the general pub-
lic into the radio game, as enthusi-
asts over the reception of radio
music and speech from radio broadcasting
stations, there has come a demand for

reproduction of these concerts and pro-
grams so that they may be heard with
practically the same volume as an ordinary
phonograph. The public has also de-
manded that the music and speech be heard
with a minimum of distortion. The aver-
age amateur has become deluged with re-
quests from neighbors, friends, and his
own intimate family, to hear these pro-
grams, and the loud-speaker has come into
general use for their reproduction. How-
ever, no lound-speaking device, either elec-
tromagnetic or electrodynamic can repro-
duce or give off more encrgy that it re-
ceives, consequently these amateurs have
l.cen casting about for methods of obtain-
inz additional amplification. Some have
increased the number of stages and find

*Engineer, The Magnavox Company.

that the desired results are far from satis-
factory, because using the ordinary type of
receiving or amplifying tubes the actual
limit of output is soon reached, and
usually is reached in three stages. Multi-
stage amplifiers using over three tubes cer-
tainly make for reproduction of weaker
signals, but still do not give out the wished
for increased output.

The real way to obtain a power or in-
creased output is to use tubes which are
designed to carry heavy loads. These
tubes are available in the power tubes used
for transmitting today, and all of the
standard types now on the market make
excellent amplifiers when used with their
rated plate voltages. If the amateur will
substitute these power tubes for others in
his amplifiers and then apply a higher plate
voltage than he has been accustomed to
use, he will find his output enormously in-
creased. In this way, by the use of only
two or three stages, a power output may be
obtained. It used to be thought that trans-
mitting tubes when used as amplifiers were

www.americanradiohistorv.com

not sensitive to weak impulses and that it
was necessary to start off a power ampli-
fier with one or two stages of ordinary
amplification. Many hundreds of experi-
ments carried out by a western company
have proved this statement unfounded, and
that a power amplifier using 3-watt tubes
with 350 volts on the plates may be at-
tached to even a crystal receiver through
the medium of a proper input coil, and
very excellent results obtained. This means
that all stages of the amplifiers may be
power tubes, each with the same voltage,
thus simplifying the hook-up. Amplifiers
are now available on the market which are
designed especially for power tubes. Only
one thing must he watched for in using
power tubes for amplifiers, and that is that
one must make sure that the amplifying
transformers in the amplifier will stand the
voltage used, so that there will not be
burn-outs occurring in them. In the power
amplifiers now available, special transfer
coils are incorporated so that no danger is
(Continued on page 903)


www.americanradiohistory.com

Radio News for March, 1922

Tubes and Transformers

F16.2

‘The Dynamic Test of a Tube May be Made as
Shown Here,

N chouosing tubes for use with the ex-

perimental set, it scems that the average

experimenter is inclined to purchasc

those which in a way may not be quite

the best for the maximum desired re-
sult in the particular apparatus employed.
It appears that many certain tubes, upon
the recommendation of other uscrs, and em-
ployed by them m their own scts, regardless
of the similarity or the reverse, arc in many
cases totally different from the circults em-
ployed by the user who may laud the vir-
tues of a particular tube, of a given manu-
facture.

It is quite apparent that the same tubc
employed in oue circuit carrying certain
constants and with probable radieal depar-
tures from the standard type, may function
quite differently in another circuit, of other
censtants and other cccentricities.

Different tubes carry with them certain
characteristics, which vary to a considerable
extent from the peculiarities of other tube-
and they may or may not be the best avaitl-
able for the most efficient results in a given
circuit.

It is obviously manifest that tubes of one
type will not function in exactly the same
manner as those of other characteristics.
Fven in the same type the various tubes

vary slightly, and especially in those adapted

to amplification, the pecullarities are ampli-
fied in almost the samce proportion as the
s:gnal undergoing amplification.

The present market affords some cxcel-
lent tvpes of apparatus in the form of low
power telephone and telegraph transmurters
and various forms of amplifiers and derec-
tors in whole units ready for use. The
manufacturers of these units have applied
scientific investigation in the choosing, wir-
ing and testing of tle component parts ot
these units and in most cases they have ap-
plied the results of long tests in formulat-
ing the best available apparatus of the par-
ticular tvpe manufactured.

The average cxperimenter avith but little

il
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‘For Radio Frequency Amplification the Tubes
May be Coupled by Means of Tuned Circuits.

By JOHN F. BRONT

or no investigation, employs a certain type
of tube, generaily upon the recommenda-
tion of an acquaintance who has had very
cood and sometimes astonishing results with
it, and then wlren that tube is applied to the
cther set of apparatus, tinds that compara-
tive results arc not all apparent in his par-
ticular apparatus.

1t must be remembered that certain con-
stants in individual circuits and certain
characteristics of tubes greatly affect the
cficient operation of the apparatus in which
that tube is cmployed, and departures from
the straight and narrow path laid out bv
clectrical laws cannot he violated without
exacting penalties.

The chject of this paper is to present in
a popular way, a few bits of data upon and
relating to tubes which may be of utility tn
the ecarnest experimenter in the construc-
tion and opecration of late type apparatus.

It must he considered that first of all the
shape, dimensions, interdistances and the
relative positions of the inner clements of
every tube have a direct hearing upon the
cfficient application of tubes in different ap-
paratus for different but allied purposes
The vacuum, the zas content if any, the
composition of the clements, the care in
manufacture, ctc., a'l bear directly upon the
operation of the apparatus in which tlre tube
is emploved, and although the experimenter
is not generally in a position to dictate the
exact manner of manufacture of tubes for

—Illlllll!mlilﬂulu

—
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This Hook-up is Used to Determine the Char-
acteristic Curve of a Tube.

his special use, nevertheless he may apply
in an infclligent mmammer the characteristics
of the tubes which are brought to him
through the markets from the shop of the
manutacturer.

In the following paragraphs a few refer-
ences will be made to certain tests and 10
some useful applications of principles, which
may aid the experimenter in a material way
toward the proper sclection and operation
of the entailed apparatus,

TESTING THE AMPLIFICATION FACTOR

The ATF may be expressed as the ratio
of the grid pofential to that of the plate at
zero plate current. The AF varies directly
with the plate-filament and the grid-fila-
ment distances. Tlhe closer the grid to the
filament, the lower the potential required to
cffect a given change in plate current. For
large amplification, it is apparent that a
close meshed erid placed in proximity to the
filament, with regard to the plate-filament
inter-distance, will cause a very large fuc-
tuation in the plate-filament electron stream

Tor tests of tubes for the amplification
factor, and plotting of the static character-
istic curve, the accompanying Fig, 1 may
demonstrate the process.

With the ordinary circuit as represented,
a grid battery is inserted with a voltmeter
in shunt. The plate circuit carries its ac-

wWwWWwW . americanradiohistorv.com
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The Internal Resistance of a Tube May be

Found by This Method.

companying “B” battery with a similar me-
ter. \When the grid battery is adjusted to
a point where the plate current is at zero.
the ratio of the grid EMF to that of the
plate will give the approximate amplifica-
tion factor. In this test, the resistance and
the voltage drops across the leads is not
taken into strict account and is reserved for
finer and more intricate work in which the
experimenter may not feel inclined to in-
dulge, being unnecessary for his particular
needs.

ln this static test for the amplification
tactor, the value of the factor will vary
over a certain range for different values of
plate and grid potential, but an average wiil
give the mean result.

The static test demonstrates the amplifica-
tion factor in an casily reached mannecr, but
in the actual operation of the tube under
the influence of an induced EMI from the
antenna systen, it will be found obvious that
the result will vary from the factor gained
by the test with the grid under the influ-
ence of a steady EMF, from a battery.

The dynamic test of the tube brings about
a condition where the operating character-
istics will compare favorably with the dem-
onstrations evident when actuated by the
absorption of waves in the aerial system.

Referring to Fig. 2, the dynamic test is
based upon the theory that the alternating
current flowing in the outer plate circuit
would be the same if it were connccted to
an alternator which possessed the same in-
ternal resistance, and an EMI" of the prod-
vct of the amplification factor and the grid
voltage.

In Fig. 2, a source of AC is applied to
the plate and the grid circuits through a
sccondary shunted by a large variable re-
sistance, with a sliding contact connected
direct to the filament. The slider may be
moved across the resistance until there oc-

(Continued on page &1)
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Audio Frequency Amplification is Obtained by
Means of Iron Core Transformers.
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A Radio System for Simultaneous Sending and Receiving

Applicable to Vacuum Tube Transmitters

By LOUIS GERARD PACENT, [.R.E.
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ly shielded coil A, equal current
flows to the antenna and to the
artificial antenna. If the sec-
ondary coil is properly located
under these conditions no signal
will be heard in the receiver
from the local transmitter but a
distant signal impressed on the
antenna will pass through the
coil A in one direction and it
will be detected and amplified
by the receiver. This system
requires very careful adjust-
ment and completely shielded

Aast-]

Wire Fence

Wites csmepcting Water
3 Beztre Sewer Fpes /

g

a— transmitters and receivers. One-
half of the transmitter output
is wasted in the resistance of
the artificial antenna. Thic sys-
tem, because of these reasons

is not adapted to the needs of

st \ 2= the radio amateur.
o — ! =] i 7 WHAT IS THE IDEAL SYSTEM
fntenca i _____..--'” The ideal system is that
Groun s tered - which allows both the transmit-

toal] Hetaln Vicumty,
Fire Lscapes, Wire
Fences. Ppes e1e.

ting and receiving apparatus to
be installed in the same room
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This Sketch Shows the Ideal Arrangement of a
Station, Using Two Aerials and as Good
Consisting of Buried Wires and All the

the Neighborhood of the Station.

OW often have you wished that

the old antenna switch could be

discarded and a message or tele-

phone conversation sent the same

tinre one was being received? This
is bcing done by some of the high power
stations and some Naval Radio Telegraph
and Telephone Stations. Let us look into
the methods employed at these stations with
a view toward utilizing them for amateur
use, if possible.

SOME OF THE LONG DISTANCE AND NAVAL
STATIONS

The method, in general, is to employ dif-
ferent wave-lengths for transmitting and
receiving and to locate the receiver far
enough from the transmitter so that exces-
sive interference does not take place. In
many cascs the receiving stations are 2o
miles from the transmitting stations which
they control over a telegraph wire. Such
an arrangement is shown in the diagram

a_Ground as Possible,
Metallic Surfaces in

which does not require a multi-
tude of critical adjustments and
does not require expensive
shielding arrangements,

The system to be described
meets the needs of the amateur
and can be very easily put into
i operation at most amateur sta-
tions because so little apparatus, which is
not glready in the station, is required.

Primarily the system is applicable to sta-
tions using audion transmitters and it will
not work satisfactorily with the spark type
of transmitters. It is necessary to trans-
mit on the wave-length and receive on an-
other which differs roughly at least 10%
from the transmitter wave-length. Two
antennae are required; one for transmitting
and one for receiving. The frequency trap
is connected in the receiving antenna cir-
ctit and performs the important function
of preventing the signals from the local
transmitter from being impressed on the
receiver in the manner which will be ex-
plained later in this article.

In adapting your station for simultaneous
reception and transmission of telephone and
telegraph messages a few improverients
may be made at the same time. Some of
these are suggested in the following para-
graphs.

n  Amateur

Seading Aerial - Receiving Rerial

frequency ap

h

\u—

I::fo Keceiving Anterna

Variable Air
Conaenser

T G-750 /2 /1feks.

Inactance
Cor/

=10 Rad)io Receiver
e o =, 875 ]
<2 6257
A
i
i s - .y . s
! Winding--71
%
) P
!
i
24 74
O
S L .k

. 147//4

lndictance coil wound with #18 dewuble cotton
Covered magunet wire, 4 'dia., Turns /7 Tapat /2
turns.

Indctance fotal=.0086 MK

Ft tap =.0024 /1. K.
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Details of the Frequency Trap Inserted in the
Receiving Aerial,

WHAT ANTENNAE SHOULD BE USED

This system requires the ordinary_ trans-
mitting antenna, a small single wire re-
ceiving antenna and two ground leads tc
the ground system. (Figures 1 and 2.)

The transmitting antenna should not be
so large that it must be operated at less
than its natural wave-length. Better re-
snlts can be obtained by operating an an-
tenna near but at a longer wave than itr
natural wave-length. The transmitting and
receiving antennae should be separated as

far as convenient. An
almost ideal arrange-
ment and one which
will be met in prac-
tice is illustrated in
Figures 1 and 2.

In continuous wave

B

@

ik

EPHONE (DUPLEX)
principle that the an-

rid Buos Battery

i

Some time ago there
tenna inductance, re-

im-
portant to keep the
antenna resistance as
low as possible. While
the water pipe is sat-
isfactory for receiver
work much lower re-
sistance antenna cir-
cuits and therefore

sets it is very i

SwitchS

Cond

e

=
]

7 Al S
Cond o rediuce »
Sparking at Key Contacts|

more efficient ones can

1

Source of High
Voltage AC

appeared an article in
one of the radio mag-
sistance and capacity l
are duplicated verv _[* -

azines describing a
Duplex Radio Tele-
accurately by the va-
riable resistance R,

Source of low
Vol fage DL

of Fig. A. This method obviously is not
suitable for the amateur and will be dis-
missed from consider-
ation.
NAVY RADIO TEL- % g
phone System used by . |
our Navy. The sys-
tem 1is schematically
shown in Fig. B. _
It operates on the !
inductance L and ca-
pacity C and that
when the transmitter
is connected to the
center of the careful-

Circuit Showing the Arrangement for Duplex Operations.

be made by spread-
mng out a network of

95 Battery “B”

- =il
1][!!"@

ST
F16.4

quency Trap in Series in the Receiving Aerial.
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Two Aerials Are Used With a Fre.

copper wire (Fig. 2)
which can be insulated
from or buried in the
ground. All of the
wire fences, water
pipes, etc., should be
connected to these
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FIG.R

Method of Simultaneous Sending and Receiving
Employed by Some of the High Power and Naval
Stations.

wires. The transmitter and recceiver should
be connected to this system by separate in-
sulated ground wires of large area and low
resistance (Fig. 2).

IS THE ARRANGEMENT OF AFPPARATUS

SHOWN IN F¥IG. 3 SATISFACTORY?
HOW SHOULD THE THE SET BE WIRED?

The ideal arrangement of apparatus is
shown by Fig. 3. The transmitter and ali
its wiring is separated from the receiver
All the transmitting wiring should prefer-
ably be in conduit which should be grounded
as should the motor generator and other
metal work.

The tclegraph key, telegraph telephone
switch 5, the telephone interrupted tele-
graph switch 5. and the telephone trans-
mitter should be located near the receiver
Fig. 4 is a diagram which shows this in a
general  way. The wires between these
pieces of apparztus and the transmitter
should be put in grounded conduit.

SHOULD THE RECEIVER BE SHIELDED!?

For the most satisfactory operating the
receiver should bz shielded by mounting it

in a brass or copper box, care being taken
not to allow the hwh frequency c01ls te
come closer than 17 to the copper. It may
be possible by careful arrangement of ap-
paratus to eliminate the shielding, but this
is not recommended.

TYPICAL SYSTEM DIAGRAM

A typical system diagram showing a sta-
tion arranged {o transmit and receive tele-
phone continuous wave (C.W.) telegraph
and mtcrrupted continuous wave telegraph
(I.C.W.) is shown in Fig. 4.

The circuit is arranged to show the ar-
rangements for a (1151T1but10n of apparatus
in aCLmdanCe with Fig. 3

A description of what is necessary to be
done in order to telegraph by the two
means and telephone is given as a means
of cxplaining the circuit.

FOR C.W. TELEGRAPH

The switch S. is placed on the off po-
sition so the modulator cannot reccive an
input of any kind, switch S; is placed on
position 2 so that by pressing the telegraph
key the negative voltage across resistance
R is removed from the grids of the audions
wnd high frequency power is delivered tc
the antenna.

Transmitfer
o
Trans
e P ;

= . Hotor Generafer
S L Ay
o | )
Receiving “Recerver
Hrilema
‘"‘Eﬁ?pﬁaﬂe
(=0 m |- Tehgraph-Telephone Switch
FIG3 © Raoio Nens 1922

A Good Arrangement of the Apparatus in the
Radio Room.

In order to receive C.W. signals the re-
cciver must produce local oscillations. ‘This
is possible when swiich S, is on position A
which connects the tickler coil in circuit.

FOR IL.C.W. TELEGRAPH
With the negative grid potential method

813
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FIGB

Circuit Used in a Navy Radio Telephone Sat
for Duplex Operation.

of control of the oscillator modulator de-
scribed above, it is only necessary to make
and break the modulation transformer pri-
mary circuit by the motor driven commu-
tator to produce I.C.W. signals. This can
be accomplished by placmtr switch Ss on
contact 2, switch S, on contact 2 and start-
ing the motor driven commutator.

Signals are only radiated when the oscil-
lator and modulator are operative, which is
when the key is closed.

FOR TELEPHONE

The switch S, connects the telephone
transmitter to the transmitter modulator
circuit when it is on contact 1 and the trans-
mitter is energized when switch S, is on
contact TI.

For straight detection the switch
the receiver is placed on position B.
THE FREQUENCY TRAP, ITS FUNCTION
The frequency trap is a circuit which
when tuned to the transmitter wave-length
offers a very high impedance to currents of
the transmitter wave-length and allows very
little to reach the receiver, but offers less
(Continued on page 83.4)

S, of

A Method of Recording Wireless Signals
by Means of a Morse (nker
By CAPTAIN B. dz A. DONISTHORPE

THF following description cmbodies a
very simple and effective way of record-
ing wireless signals and will appeal to all
wnclcss cnthusmcts who are unable to read
the Morse signals by ear.

The method makes use of the well-known
system called the Wheatstone Bridge; the
connections of this arrangement arc illus-
trated in Fig. 1. Tf the resistances A and
C are 1dJusth so that no deflection is given
on the galvanometer then the product of the
msistanccs A and B is equal to the product
of the resistances C and D.

The application of this principle for the
purposes of operating a reclay on wireless

Galvanomerer

Ll © Faono News 1922

signals

manner :
Referring to Fig. 2. Thermionic triodes

are inserted in the two opposite limbs of the

is accomplished in the following

IR

On the left is
the diagram
of connections
of a Wheat-
stone bridge
showing the
method used
in the hook-
up Fig, 2 in
whichk two of
the resist-

ances A and
B are consti-
tuted by vac-
uum tubes,

the relay be-
ing connected
in place of

the galvamno-
meter.

T

pridge A and B, the high-tension battery in
this instance takes the place of the bridge

battery. The grids of thesc two triodes are
(Contimted on page 852)
/Megohm
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What Anyone Can Hear

Complete List of Broadcasting Stations in U. S.

UPPOSE the American Telephone

and Telegraph Co. and its local sub-

sidiary companies had tried to build

up a business as the radio interests

are trying to build up theirs. Sup-
pose that, instead of issuing directories tell-
ing whom you can talk to with a telephone,
they should offcr vou an installation backed
up by only two arguments: First, that you
can talk; second, that you can hear. Would
vou fall for such a proposition?

Maybe yow would. Phonographs were
scld in the early days even though there
was little in the way of records to play on
them. People are siill buying foy motion
picture machines with only 20 of film.
They are still born at the rate of one every
minute, or more. But the manufacturer or
dealer who wants to sell radio, keep it sold
and build up a business, must recognize the
fact that at the present stage of the indus-
try the middle eighty per cent of the popu-
lation is his field, not the
submerged tenth who fall

R 0 BRSO RS LS

By ARMSTRONG PERRY

utter astonishment the replies showed that
not one out of three knew himself what
could be heard with the apparatus he made
and sold. Even the fact that the list was
to have a circulation of at least half a
million, among persons who would he in-
fluenced by thousands to buy radio re-
ceivers, failed to stimulate many of them
to the point of digging up such local in-
formation as they could secure in five
minutes’ conversation with any enthusias-
tic amateur.

Many of them gave me the information
that they were very busy. I was inter-
ested in that, but it was no news to me.
rrom radio departments in department
stores to the high class shops specializing
in radio, I had heard of the fact that the
manufacturers had fallen down—that de-
liveries, just at the beginning of a radio
era that should make millionaires, were 30
days and more behind. No manufacturer,

M S L )
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out any technical knowledge. QOther folks
in the house learned to use it in a few
minutes.  But the people of Washington
do not know that such a boon is within
their reach. They have read about it, but
they do not know it. I have talked with
scores of them and they have marvelled
at the simple facts that I have given them.

The man who sold me the set would
have sold mec a regencrative receiver if he
Lad had his way. He would have had me
all tangled up in complicated connections,
doubtful about the expediency of bringin:
into the house a storage battery full of
sulphuric acid solution that eats whatever
it touches if it is spilled, prudently consid-
ering problems of upkeep that do not arisc
in using the simple set I bought.

These Washington broadcasts could be
maintained just as well in the summer
time, when atmospheric conditions cause
the DXer to pack up his troubles, leave
them in the closet and go
off for a vacation. More

for a thing just because it

people stay at home than

is new, nor the intellectual
ten per cent who are cap-
able of learning radio. The
“radio amateur” represents
only the hig game, like the
elephant or moose that can
be stalked and brought into
camp occasionally.  Some
people make money hunting
elephants.  Also some can
sell Rolls-Royces, but Henry
Ford is the only man today
who is rated higher than
John D. Rockefeller, and
both of them built their suc-
cesses on the common peo-
ple. The common people are
ripe for radio if they are
told what they can hear.

I have answered during
the past year several hun-
dreds of letters from men
and boys who wanted to use
radio. T am beginning to get
letters now from women,
and women spend more than
eighty per cent of the house-
hold funds. Practically
every letter shows that the
common people are hope-
lessly confused by the ad-
vertising, the catalogs, and
even by the radio magazines.
What they want to know

is:  “What can I hear
with a radio outft and
liow can 1 hear it?”

because it gives a complete list of all the present broadcasting
. stations throughput the country. Things are moving so rapidly
in Radl?i of late that it becomes almost impossible to keep up with
the trend.

It is of course no news to anyone that at present Radio companies,
be they manufacturers, dealers, or jobbers, are springing up by the
dozen over night; but it will come as a surprise to even the wise ones
that there are now over seventy broadcasting radio telephone stations
throughout the country, and new ones are being added almost every
week. It seems that the Radio interests have awakened to the fact
that a broadcasting station on top of their roof will pay for itself
within 48 hours.

THE present article by Mr, Perry is one of the most important

And we are only at the very beginning of things. Thus, for in-
stance, the American Telephone and Telegraph Company is now erect-
ing in New York City the most powerful broadcasting radio telephone
station in the country. And for what purpose do you think they are
doing it? To rent out the station!

In other words, within a month from the date this is written, the
advertising manager of a big New York department store may reach
for his desk telephone, and talk over the new broadcasting station to
several hundred thousand people, giving them the" latest prices and
sales talk from gold fish t6 pianos. He need not leave his desk, as
his telephone through “Central” will be connected to the broadcasting
station. Thence his voice will be connected with the Radio trans-
mitter to be hurled out into space. The American Telephone and
Telegraph Company will hire out their station to anyone who wishes
to rent it for any length of time, day or night. This may seem nothing
but a stunt to us, but it is the coming thing. It merely goes to show
what a tremendous grip the Radio telephone has upon the popular
imagination to-day.—EDITOR. .
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so for as 1 could learn, had had confidence

can afford to go away. If
they can bring in a concert
from five miles away, they
should worry because the
range of the broadcast is
cut down from 300 miles to

50, by the summer static.
My list of broadcasts

probably contains errors.
Much of the information is
from listeners, and not all
of it has been checked up
by the broadcasting sta-
tions. But such as it is, I
got 1t up with my own
money and with the kind
co-operation of a few man-
ufacturers and dealers, and
I offer it to radio men for
what it is worth., Some-
body, 1 hope, will be in-
spired to maintain a com-
plete list and keep it accu-
rate and up-to-date. Such
a list could be printed in a
booklet, with a manufac-
turer’s or dealer’s advertis-
ing, and given away to
prospects and customers,
or sold for enough to cover
the cost of printing.

MOST IMPORTANT BROAD-
CAST OF ALL FOR YOU
The Amateur Broadcast

transmitted from the

United States Navy Station

NAH, New York City, daily about 9.30

Careful inquiry failed to reveal any list
of the things that common folks—those
who want to use radio without studying
the theory, learning the code or building
apparatus—could hear. e have our call
books, but theyv are all Greek to the novice,
Even these of us who have used them for
vears cannot get out of them what the
common people want to know, because it
i5 not there. These books do not tell
ahout the concerts, the lcctures, the hed-
time stories, the church services that are
in the air. Those are the things that the
army of new radio customers ivants to
know about.

Thinking that the collection of a list of
broadcasts of interest to the public would
be of service in the promotion of radio as
a household utility, I wrote to all the
manufacturers and dealers whose names
and addresses I could secure. To my

enough in himself and his business to use
tlie dull months last summer to recally get
ready for the holiday trade.

But a few came across with lists of
voice broadcasts. Altogether, the list is
impressive, though T doubt if it contains
twenty-five per cent of the reliable broad-
casts that people would buy receivers to
hear.

In Washington 1 have bcen getting
White and Boyer’s concerts once or twice
2 week Once a week T heard a lecture
from the United States Public Health Ser-
vice, with music before and after. From
the Church of the Covenant I have heard
not only the morning and evening services
but also afternoon addresses by eminent
men and women. To get all these things,
I have used a mineral detector set that
cost less than $30 to buy and install. I
could have managed it successfully with-

WwWWW . americanradiohistorv.com

P. M., on 1832 meclers is undoubtedly the
most important broadcast for the Ameri-
can citizen to receive.

The message usually is short, about 23
words. It is sent at slow speed, 10 words
per minute, and with great distinctness.

The message is always of interest and
often of wvalue, but the importance of the
broadcast does not degend upon that alone.
It is the means by which the citizen may
keep in direct touch with our Government
and make sure of receiving instant advice
cencerning an impending disaster, such for
instance as the approach of a hostile air
fleet. or the menace of an epidemic against
which immediate precautions might pre-
vail.

Every American community is neglect-
ing one of its greatest opportunities if it
fails to receive this broadcast daily, and

(Continued on page 874)
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Note on Oscillations of a Two-Element Valve
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Fig.2

High Frequency Oscillations May be Produced
by & Two-Element Valve, Using This Circuit.

LTHOUGH it may not be a very
Awidely known {act, it is true that a

(wo-clectrode vacuwm tubc can  Dbe
made to oscillate under certain conditions.
However, the principle underlying its opera-
tion as oscillator is entirely different from
that of the three-clectrode vacuum tube, and
by no means is it to be conpared with the
latter. During the summer of 1918, soms
simple experiments along this line showed
this, and furthermore mathematical analysis
also proves the difference in principle un-
derlying the operation of two- and three-
clectrode tubes as oscillators.

A two-clectrode tube, consisting of a
spiral tungsten filament, and a circular
nickel disc as plate, is connected in a cir-
cuit as shown in Fig. 1. A plate battery
supplies the nccessary voltage to the prate
through an iron core choke coil of several
henrys inductance. The reactance may be
varied by turns. The condenser C, is the
usual radio frequency by-pass condenser,
and while it may bc omitted, best results
will be obtained with it in circuit. For
audio frequency oscillations it is strictly
necessary. It 1s a variable air condenser,
maximum capacity about 0.006 mi.

On the left of the valve in Fig. 1 is con-
neeted the radio frequency circuit proper.
The inductance L is a cylindrical single
layer coil about 12”7 long and 4" in diameter
wound with 400 to 500 turns of wire. C is
2 variable air condenser of the order of
0.0005 to 0001 mf. The condenser C,is a
blocking condenser inserted to prevent short
¢circuiting the plate battery to filament
through the inductance L.

The valve may be set oscillating in one
of two ways. DBy burning the filament at
normal brilliancy and incrcasing the plate
potential until just beyond the pont where
the blue glow occurs, it will be found that
oscillations are produced. Or by keeping
the plate potential fixed (in our case at
about 100 to 120 volts) and increasing the
filament current until just beyond the point
where the blue glow occurs, it will again
be found that oscillations are produced.

1t appears ihat the oscillations are pro-
duced at a definite point on the valve char-
acteristic. Also that it is essential that gas

Increasing the Output of a Rectifier

HILE experimenting with battery

\;‘/ charging, using a two-ampere Recti-

gon bulb, I hit upon the following
scheme to overload my tube without injury:
A 6o-volt step-down transformer was pro-
cured, and a flashlight battery to start the
filament of the tube; these were hooked up
as shown in the diagram.

In order to start the battery charging,
the step-down transformer was connected
to the 110V.-line current and the battery
terminals to the plate marked “battery.”

By JESSE MARSTEN

exist in the tube. Tubes which would not
show a blue glow would not oscillate. On
the other hand, if the blue glow was very
pronounced the oscillations were extremely
nnstable. Of course, even at best, the oscil-
lations were not what wouald be called
steady. Transmitting was effected by shunt-
ing a portion of the inductance L with a
key, and beats were received on an oscil-
lating recciver.
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Actual Curvs of a “Sont” Tube Having Only a
Filament aad a Plate.

Audio frequency oscillations were also
produced in this way, the circuit oscillating
at audio frequency being L. €,. The oscil-
latioas could he heard in a pair of telephone
receivers connected in series with L, The
frequency or pitch of the oscillations were
Van(e:d by varying either the value of L,
or 1.

Both types of oscillations could not take
place at the same time. The existence of
radio frequency oscillations seemed to pre-
clude the simultaneous generation of audio
oscillations and vice versa.

As stated, no tube which had a good vac-
uum would oscillate—it was essential that

Flare curren?
\,

Oscilloting Pegron

Flate voltage
Flg.2
Characteristic Curve of an Oscillating Two-Elec-
trode Tube. Note the ‘“Falling Part” of the

Curve Corresponding to the Point Where the
Tube Will Oscillate.

By MAX LEVY

=y ;ﬁ/fef_
:,_—f! Y Rectfier Bulb
= ST
| o '|'

By Using This Hook-up, the Author Was Able
to Increase the Current Rectified by a Kenotron.
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Fig.4
In This Diagram Are Only Shown the Essential
Flements of the Circuit for Analysis,

a blue glow be produced. This might be
compared, in effect, with the formation of
an arc, and thus the principle underlying
this operation is that of the “falling char-
acteristic.” Consequently the tube would
have: to have a falling characteristic over a
certain range, and the characteristic of the
tube would be of the nature shown in Fig. 2.
About a year before, in 1917, a character-
istic curve taken of a tubular audion showed
exactly this kind of a curve, and is here re-
produced in Fig. 3. Beyond the maximum
current b, there is a drop in plate current
with increase in plate potential. Oscillations
would take place, of course, in the region
between b and c.

From a to b on the curve, the tube be-
haves as a well evacuated tube, namely the
plate current increases as the plate voltage.
Beyond point b and up to a point ¢, the
plate current decreases somewhat with in-
crease in the plate voltage. The cause for
this drop in the plate current from b to ¢
is probably that ionization of the residual
gas begins to take place, with consequent
partial neutralization of the space charge
current, and hence a decrcase in plate cur-
rent. Beyond c increase in voltage would
probably produce large increases in plate
current as shown by the dotted portion of
the curve in Fig. 2. This incrcase is due
to ionization by collision of electrons and
gas ions and between gas ions themselves.

That a two-clectrode tube with a high
vacuum will not oscillate, and that the oscil-
lations of a two-electrode tube are based on
the arc principle, can be readily shown by
2 mathematical analysis.  This has been
done before, and a simple and concise an-
alysis by Van der Bijl in his recent boox

“Thermionic Vacuum Tube and Its Appli-
cations,” Chapter 8, will be here reproduced.
Tig. 4 represents the essential elements
of the circuit for analysis and we are con-
cerned solely with the alternating current
circuits T and TI. R is the valve resistance,
L C and R the values of the oscillating
circuit constants, i and i, are the A.C. cur-
rents in the two branches of the oscillating
circuit.
Setting up now the Kirchoff equations for
((?ontinued on page 849)

Care was taken that the polarity of battery
terminals was the same as that of the
charger terminals, The switches were then
thrown. thereby lighting the rectifier bulb,
after which the switch was pulled out again
leaving the bulb lit, due to the plate bom-
bardment.

In this way, five amperes may be pulled
out of a two-ampere bulb, without injury.

I have employed this method at my sta-
tion, 9DGZ, for about six months and the
bulb is still in good condition.
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The Development of the Transmitter

NE of the earliest attempts to per-

fect a commercial transmitter to

supplant the then used, and but

rccently  invented magneto-electric

transmitter of Dr.  Alexander
Graham Bell, was a battery instrument de-
vised by Elisha Gray, which formed a part
of one of his earliest telephones, the con-
struction of which, as shown by drawing
No. 1, was very simple, the instrument con-
sisting of a vibrating diaphragm of lami-
nated iron having attached to its center
a needle point of platinum immersed in
a fluid of low conductivity, such as acidu-
lated water contained in a receptacle.
the other terminal of the transmitter
being formed by a similar needle, pro-
jecting into the liquid from below. Vibra-
tons of the diaphragm caused the needle
to vary the length, and therefore the re-
sistance of the path from one point to the
cther through the liquid. The variations in
resistance thus brought about by the vibra-
tions of the diaphragm cause corresponding
variations in current from the battery
ccnnected in the circuit, which variations
are then capable of acting in the receiver

i >
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F16.4
This Form of Microphone Was Used by Prof.
David E. Hughes in His Experiments in 1878,
It Consists of Three Nails Disposed of as Shown.

connected with the wires by causing
changes in strength of the magnetic field
in which the coil of the receiver lics.
These currents vary in uni-directional pul-
sation, strength, and frequency in unison
with the movement of the diaphragm of the
transmitter and cause the permanent mag-
nets of the receiver to be strengthened and
weakened and cause it to exert a varying
pull on the diaphragm which vibrates in uni.
son with the changes in current, and there-
fore more or less faithfully reproduced the
scund causing the diaphragm to vibrate.

The results obtained from the water trans-
mitter were slightly better than those ob-
tained with the magneto-electric transmit.
er, but it had the disadvantage of the pres-
ence of liquid and could not be used with
much success as a commercial transmitter.

It was, however, the first transmitter ever
constructed with the idea of causing thr
vibrations of the diaphragm to vary the
strength of the current by changing the re-
sistance of the circuit in whch it was flow-
ing.

The results of this attempt led to further
experiments to vary the resistance of the
circuit in which the transmitter was placec
by having the vibrations of the diaphragm
produce a pressure between two electrodes
thus varying the total resistance of the cir-
cuit.

A transmitter of this principle, incorpo-

By JOHN S. ARMSTRONG

Digplragm-_.

ii—
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F16./

This Microphone Consisting of Two Plstinum
Points Immersed in Slightly Acidulai;ed Water
Was Devised a Long Time Ago by Elisha Gray.

rating the use of carbon electrodes in place
of the platinum electrodes in water, was in-
vented and patents applied for in 1877, and
granted in 1894, to Emile Berliner, the prin-
ciple of which is shown in drawing No. 2
in which is the diaphragm of ordinary
tinned iron, resting against a ball electrode
of carbon, carried on a thumb screw.
This thumb screw is mounted in a bracket
in such a manner as to afford a means
of adjustment of the pressure beiween
the diaphragm and the ball electrode.
Variations in pressure between the dia-
phragm and the ball cause corresponding
variations in resistance, and thus producc
similar fluctuations in the current strength
In Mr. Berliner’s first transmitter, the dia-
phragm was about 4" in diameter, of thin
tinned iron, mounted very roughly over an
opening in a wooden box; the back contact
consisted of an ordinary wood screw. There
has been much discussion as to whether or
nat this instrument ever transmitted speech,
but it is certain that it was not a frans-
mitter suitable for practical use.

In the same year, 1877, Mr. Edison
brought out the condenser transmitter, using
the theory of electrostatic induction instead
of electromagnetic induction. Drawing No. 3
shows the general method adopted. This
transmitter, as shown, was composed of very
thin metal plates “P,” separated by paraffin
peper, having a mica diaphragm “D” with
a cork button “B” between it and the con-

————— Diaplragm

FI16.2 © Ravro News 1972

An Early Type of Carbon Ball Microphone Pat-

ented in 1877 by E, Berliner; the Pressuie Be-

tween the Electrode and the Diaphragm is Ad-
justable.
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denser. When the diaphragm is set in vi-
bration, the plates are pressed together more
or less; thus, the distance between themr
varies, and this changes their electrostatic
capacity. While the principle of this trans-
mitter was sound, it required a very great
electromotive force and consequently a large
number of cells to operate it successfully
therefore it was not very practical, due tc
the fact that it could be used only on
short metallic line and under only the most
avorable circumstances. Now, while thi:
transmitter did not meet with much success
in commercial telephony, it has, I have be-
cxme convinced, great merits for its use ir
radiophone circuits. This is also the opinion
of J. Stanley Brown, Radio Engineer.

Up to the time of Mr. Edison’s electro-
static, and later, his carbon transmitter, the
best condition for producing changes in re-
sistance between two electrodes by varying
the pressure, had not been realized. Prof,
David E. Hughs, in 1878 by a long and
interesting series of experiments, proved
that the resistance of two conductors in
loose contact with each other was far more
susceptible to changes in pressure than if

P~

i
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D=Djaphragm
B=Cork Button
P=Fates

F16.3

This Condenser Transmitter Was Designed by
Mr, Edison and Functions on the Principle of
Electrostatic Induction.

firmly clamped together. He found that
these laws held for any conducting mate-
rial whatsoever, and in one of his experi-
ments succeeded in producing a microphone
from three nails arranged as shown in
Fig. 4. 1In this, the nails A-B form the
terminals of the circuit, which includes a
battery “B” and a receiving telephone, the
circuit between the two nails being com-
pleted by the nail “C” laid loosely across
the other two. Any vibration in the air
caused vibration of the nails, and this
caused variations in the resistance where
“C” came in contact with “A” and “B.”
So, it can thus be seen what crude but for-
ward steps led to the production of the fine-
Iy machined microphone that stands on your
office desk, or hangs beside your transmit-
ting cabinet.

The condenser tranmitter, to my mind,
should be of considerable use in radiophone
transmitting circuits, as therein it is not so
essential that current density be varied to
sc great an extent as it is that the voltage
upon the grids of the modulating tubes be
subject to great changes through very little
mechanical vibration as a cause. It will be
tossible to do away with a lot of undesir-
able crackling sounds such as occur when
there are carbon grains in the conducting
path of the modulating source, it will elim-

(Continued on page 852)
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How to Sell Ten Million Radio Outfits

e NTERTAIN people?
You've got to do one of four
things: amuse ’em, or feed ’em,
or shock ‘em, or tell ’em some-
thing they didn't know before!”

That sage bit of advice I once came across,

1 think, in onc of Mr. Scott Fitzgerald's

inimitable “flapper” stories. T remembered

it because of the force of the basic truth un-
derlying its rather
flippant mode of
expression.  And
whenever you are
really cntertained
you will doubtless
recall afterwards

Easy!

Scienco  and  Invention

for Tecember.

By STANLEY B. JONES*

who wants to sit up half the night to be
doing that when he can get it all in the
first edition of the morrow’s paper? Radio,
huh!

And what does the word “radio” convey
to the average man? Research among my
friends, and talks with men who sell radio
apparatus, leave in my mind this composite
picture as a reflection of the mind of John

and a rather flimsy contraption of wires
stretched between poles which doesn’t do
much to help the looks of the housetops.
He is also awarc that therc is a strong
and resomant buzzing, a mysterious and
intricate “code” which one must learn, and
he fears that there is a strong likelthood
of being burned (to say nothing of his
house) by the hissing purple and yellow

sparks which he

1922
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that you were d
either fed, or
shocked, or amus-
ed, or instructed.
What is there in
radio that is claim-
ing the interest
and time of so
many people? I am
writing as a man
who has never re-
acted to its very
real marvels be-
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vond the “Tsn’t that
wonderful!” stage.
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It 45 wonderful, al-
most too wonder-
ful for its own im-
mediate good, I be-
licvee. Common
people conlinue to
regard it as a mys-
terious and compli-
cated servant of
nations, a tremen-
dous force, greater
even than the
forces of mature,
which a few gen-
iuses have bound
to their wills. It is
much too vast and
incomprehensible
for John Smith and
Bill Brown. When
they sink back in
the worn chair af-
ter a day’s grapple
with invoices or
accounts or stub-
born buyers, light
the bitten-up briar,
and take up the
paper, it is going
to take a lot more
persuasion than
the radio manufac-
furers are showing
at present fo dig
them out of it and
kindle the spark of

Send
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has seen zig-zag-
ging between the
small rods. Also,

the group of hob-
byists who take up
this strange busi-
ness appear to he
obliged to spend
most of their
nights hunched
over their boxes
and batteries. As
for him, give him
a paper or a good
book, and eight
hours of sleep!
Well,why should
he sit up, leaving
the circle
and his journal, to
fiddle with ding-
uses? Why? - As
you manufacturers
know, there are a
great many rea-
sons why he
should, and it's up
to you to tell him,
and show him, in
such a way as to
open up the vast
possibilities of “ra-
dio te him, in a
fanguage which he

lid
Nl\\\ e
i

(¥ [T
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family

understands. It
can be dome. It
was just about as
dificult to sell

John Smith a cam-
era or a phono-
graph when they
first began to re-
veal their possibil-
ities for entertain-
ment and instruc-
tion. It just needs

ke

sllustrated booklet

for

Cadioforola
HE Radiofonola brings all these people’s voices—THEIR VERY OWN

__not their records, right into your house, every day. Music, lectures,
opera, sermons—all free of charge.

If your neighbor has no Radiofenola, step intdo the nearest Radiofonola
store for a frec demonstration.
411 About the Radio Telephone.”

The Radiocfonola Company, New York City

the right kind of
an approach, and
—but we'll take
that up later.

In the course of
my investigation, [
asked a large num-
ber of radio ama-
teurs how they
happened to take
it up. I must ad-
mit, in this con-
nection, that I was

radio interest in Branches in all Cities
their eyes.
As vyet, John ) ; ) . i
Smith “has never Toe above is a reproduction of a page advertisement for December, 1922, This is advance informa-

B tion. of which we hope
thought of radio as :

having any rclation
whatsoever, to
himself, such as his
trusty phonograph

unless he is blind.

and well-worn camera
can claim. He knows, in a vaguc sort of a
way that Bill Brown’s boy has a jigger
rigged up on his roof which has been said to
“Pick up Washington” and snatch stray
fragments of news out of the night air, but

*Of the J. Walter Thompson Co.

what a real radio advertisement should look Ii unde
We admit our first attempt is a rather crude beginning, the:
our manufacturers will take the hint in due time, and get up REAL artistic copy.

our manufacturers will make good use.

Smith in regard to the workings of this
great force.

A few rectangular boxes, sprouting
wires, and adorned with knobs and dials of
black rubber, two or three little standards
with small rods of metal set up on them,
a group of batteries (ah, there’s something
familiar. at last!), a headpiece. such as
elegraph operators in the movies wear,

WwWWW . americanradiohistorv.com

It covers Mr. Stanley Jones® idea of
ke—an ad that can be understood by the merest tyro,

astonished at the
range in ages and
occupations of its
devotees. The
youngest was a
boy of mnine, the
oldest a retired physician of seventy-two!
Surely radio offers a hobby which is even
less subject to the dictates of age than golf
itself, whose wild-eyed followers have won
a place all their own as the world's cham-
pion hoosters.

In one store I spent an entire morning,
seeing for myself just what sort of people

(Continwed on pane 838)

but there is hope that
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Important New Radio Legislation

E publish, herewith the correspon-

dence which the Editor had with

the Department of Commerce re-

cently. Newspapers in the latter

part of January made the an-
nouncement that Radio amateurs would be
restricted from sending out radio messages.
This was confirmed by 01de1s received from
the United States Radio Inspector, who sent
out notices that amateurs were no longer
to broadcast weather reports, market re-
ports, music, etc, and later the word came
from Washington that the present adminis-
tration had in mind more or less drastic
restrictions, which would affect all radio
transmitting statione.

Secretarv Hoover ordered a special com-
mission composed of the various radio in-
terests, and which was held on February
27th, Tlns was a preliminary move to re-
port to the President what recommenda-
tions were in order.

Due to the fact that this publication
goes to press at the end of February, it
was not possible to include in this issue
the results of the meeting held on Febru-
ary 27th. The amateurs at large may rest
assured, however, and this is the Editor’s
opinion, —that nothing rash will be done in
Washington to curb the entire activities
of the Radio fraternity. We cannot con-
ceive of such a thing at this time of writ-
ing, when the President himself has in-
stalled a radio outfit in the White House,
he himself having become an exalted radio
bug, so to speak.

The whole discussion seems to have been
brought about by the large radio interests
who have suddenly become alive to the fact
that in the radio telephone, they have found
a new industry that will soon rival the
automobile. These large interests natur-
ally wish to have the ether to themselves
as much as it is possible to the exclusion
of everyone else, and we understand from
a reliable source that they have brought
pressure to bear upon the administration
to eliminate everything that would tend to
interfere with their activities.

Tt has heen proved, for instance, that the
cost of our largest and most powerful broad-
casting stations is ridiculously trifling when
compared with the amount of buslness such

a station is able to create. Since broadcast-
ing started a few months ago, even the
very largest of our manufacturers have
been unable to cope with the demand for
radio apparatus which they make. It is
naturally to the interest of cur big corpor-
ations to look out for themselves and see
to it that there shall not be any hitch in the
broadcasting, because the minute that hap-
pens, the demand for radio apparatus will
fall off.

To be sure, we need some sort of regu-
lation. We will all be better off if the
amateur with his “squeak box” does not
“butt in” when a concert is being broad-
casted. If vou were sitting in the Metro-
politan Opera house while one of the stars
was singing, and suddenly someone stood
up and insisted upon playing a harmonica
vou know what would happen. He would
not live two minutes.

The conditions in radio are analogous.
If we amateurs who are allotted our 200
meters were to stick to this, we would do
no harm. But the trouble is, we do not. It
often happens that the amateur insists, in
the goodness of his heart, upon doing his
own broadcasting, thinking that he thereby
amuses his friends. To be sure, he might

By H. GERNSBACK

do that if his wave length were 200 meters,
but quite innocently his wave length is
often nearer 250, and it is then the mis-
chief starts.

The regulation that we do need is ad-
Justment of the broadcasting stations’ twave
length, not adjustinent of the amateur wave
length. Also, every amateur should be
made responsible as to his station and he
should be warned,—and if warning does
not help, he should be penalized to the ex-
tent of confiscation of his station,—if he
does not keep within the 200 meters. The
writer advocates and is quite strong about
it, that amateurs should be allowed to do
as they please within their 200 meter wave
length.

The recent tests across the Atlantic on
v wave length of 200 meters proves that
the scientific amateur can take care of him-
self. As for special legislation for the
broadcasting stations, we do not need it at
the present time. The writer thinks that
the Radio Act of 1912 covers all the re-
quirements and no new law is needed. The
Department of Commerce has the power
to allow the large broadcasting stations to
use a wave length where interference with
the amateurs is no longer to be feared, or
even be seriously reckoned with.

Why the broadcasting stations, as at
present, should send at 360 meters is a
profound mystery. Probably it was only
intended as an experiment. The change
that should be made is to let the broad-
casting stations operate it, say 830 to 9oo
meters. This has a two-fold advantage.
In the first place, it will not make for con-
fusion; in the second place, they will be
heard further because it has been shown
time and again that under ordinary condi-
tions, the longer wave carries better than
the shorter wave, particularly when the
receiving instruments are not very sensi-
tive. Let the amateurs broadcast as much
as» they please on 200 meters. It will not
harm anvone, but on the contrary, it will
be the means of advancing the art.

While we are on the subject and talking
about regulation, to prove our contention
that the large broadcasting stations should
be regulated in some way, we may make
mention of the following incident. At the
present time, Newark (WJZ), and Pitts-
burgh (KDKA), are both sending at 360
meters. That this is downright foolish-
ness is best proven by the fact that if
someone has a sensitive receiving outfit,
he can at almost any time pick up his re-
ceiver, and the two stations being on ex-
actly the same wave length, will come in
together on top of each other, making it
mmpossible to tune out one or the other.
Of course, there are not a great many
thousand receiving stations that can thus
receive the two stations simultaneously, but
their number is increasing every day. Is
it then not up to the broadcasting stations
to be under such regulations that such an
occurrence will not happen in the future?

There should be sufficient difference in
wave length between the stations which
send out concerts daily, that they will not
mterfere with cach other. There should
be a minimum of 25 meters or better 50
meters of wave length difference between
such stations. Thus for instance, if New-
ark were sending at 850, P1ttsburch should
be sending at goo, Chicago at 1,000 meters,
etc. As the art becomes more and more
advanced, such large differences in wave-
length will, of course, not be necessary.

wWwWw.americanradiohistorv.com

Perhaps in two or three years from now,
a difference of one or two meters in the
wave length of various stations will be
found sufficient. At the present time, he-
tween 23 and 30 meters will do nicely.

The readers will be kept informed of
any moves that may come up at Washing-
ton and should great danger threaten, all
amateurs will be advised by letter within
twenty-four hours as has been the custom
of the Editor for many years. Appended.
hercwith, is the correspondence which the
writer had with the Department of Com-
merce:

Jan. 20, 1922.
Department of Commerce,
Washington, D. C.
Hon. Mr. C. H. Huston,

Commerce,

Dear Sir:

The writer just received a letter from
the New York Custom House Inspector,
asking that we give publicity to the fol-
lowing :

Instructions have been received from the
Honorable C. H. Huston, Assistant Secre-
tary of Commerce, to insert in all General
and Restricted Amateur Radio Station
Licenses the following:

“This station is not licensed to broad-
cast weather reports, market reports, music,
concerts, speeches, news or similar infor-
mation or entertainment.”

Please give this matter publicity in the
next two or threc issues of your magazine.

As the largest radio organ in the United
States, with a circulation of over 70,000
copies, will you not be good enough to
give us your reasons for this step? The
writer is very much afraid that the large
body of radio amateurs will feel very
strongly about this rule, as they will nat-
urally argue that there is no specific law
prohibiting the broadcasting of music, con-
certs, speeches, news, etc. The writer has
before him a newspaper clipping from a
Chicago, paper where the Chicago amateurs
seem to be very much incensed at the re-
strictions placed upon them, as they argue
that the Department of Commerce is giv-
ing the Westinghouse people a monopoly
that will ultimately work against the good
of the radio art.

Since the writer became identified with
radio, nearly twenty years ago, he has al-
ways through his publications, endeavored
to instill in the amateur the fact that he
must keep within the law, and in many in-
stances, the writer has been successful due
to his various writings, in making the ama-
teur see this point.

The writer is very much afraid that this
drastic order will bring the entire radio
fraternlty up in arms unless, of course. the
writer misunderstands the new ruling.

Tt is the writer's desire to cooperatc to
the fullest extent with the Department of
Commerce at all times, and we wish to do
everything in our power to have any rule
observed that has been found necessary to
adopt. In thls case. will you not be good
enough to give us the full facts as to why
it was necessary to make this rule, and ad-
vise whether the raling means that no ama-
teur hercafter is allowed to send out music
concerts, speeches, or similar information.
or entertainments on wave-length differing
from that used by the present broadcasting
stations?

Personally the writer sees a0 harm if the

(Continued on page 8o8)
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An Efficient Remote Control System

By ALFRED CLARK and H. D. MABRY
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coutrol a transmitter can be
installed in almost any loca-
tion, thus getting away from
the trouables every amateur
7 has to meet, all at a very

e

minimum cost. A small piano
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Circuit Diagram of the Remote Control System Devised by

the Authors.

SUITABLE rcmote control and
break-in system was desired for
the operation of the writers’ sta-
tion. After considerable experi-
menting and designing we have
perfected a control system at a moder-
ate cost and which has given the utmost
satisfaction during the four months it
has been in operation. Noting the dirth
of remote control articles in the various
radio magazines and believing that 2
great many amateurs appreciate the ad-
vantages of such a system, we submit
our method of control to them through
Rapro NEws.
Our transmitter is located in an up-

town officc building, near the main
power wircs, making it convenient and
inexpensive to install special wirmns.

thus doing away with troublesome light
blinking, at a much less cost that the -
stallation of a special transformer. This
location also affords better facilitics for
a transmitting aerial. The receiving sta-
tions are located cight blocks from the
transmitter, in the residential section

]

W erie=
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Details of the Revolving Drum Upon Which Are
Fixed the Blades Making and Breaking the
Circuit

where we are not bothercd with induc-
tion from mnearby power lines, or from
street noises due to trafic. The control
svstem has the added advantages of do-
ing away entirely with the crash of the
transmitter which is often troublesome to
neighbors and parents in the late hours
of the night. In fact we have all the
advantages of two transmitting stations
for the cost of one, due to each operator
having control keys in his own home,
with an inter-phone system between.
The break-in system is also very desir-
able during heavy QRM or QRN. We
have found the two rcceiving stations a
great asset in handling traffic and doing
DX work, due to the fact that both op-
erators can copy at the same time on
separate receiving sets, and often one op-
erator will get what the other misses, due
to ORN or QRM. With the abolish-
ment of blinking lights, crashing noises,
complaining neighbors and the accom-
plishment of ahsolute co-operation in re-
ceiving. we believe that the perfect citi-
zen radio situation is realized, With this

(© /920 By Radio Kews

M box or small shack set out
on the ground or installed
on top of buildings. will do
just as well for the location
as an elaborate house, and
the operator may transmit
and receive with the greatest
comfort and ease.

The control performs the
following functions:

1. It starts and stops the
rotary gap at will

2. It can shut off the entire set and
control by disconnecting transformer and
control line power wirces.

3. It grounds the aerial at will of
operator.

4. 1t operates the relay transmitting
key.

The control is operated by three wires,
C, K and G, in Fig. 1. Making a short
dot on key A, Fig. 1, operates magnets
E, raising armature O, and allowing the
rotor on escapement switch to make one
quarter turn. This connects switch H,
Fig. 1, starting tae gap motor, and
switch L, connecting the key B, at con-
trol station, to magnets on the relay key.
This position of the rotor is indicated
at the control station by light M, Fig. 1,
burning. This indicates whether or not
the gap motor is running, and is neces-
sary to show when the control is in
transmitting position. Also in this po-
sition, Key D, Fig. 1 may be operated by
key B, Figz. 1, thus operating the send-
ing transformer. When transmission is
finished, another short dot on key A,
turns the rotor to its off position,
shutting off the gap motor and discon-
necting the relay key. In this position,
light M, Fig. 1 is off. Holding down key
A, Fig. 1, allows the rotor to revolve,
until the weight P, Fig. 2, touches trip
S, Fig. 3 rcleasing arm B, Fig. 3, .which
pulls out the line switches thus discon:
necting A.C. and D.C. current from the
entire system, and also grounds the
aerial. This arrangement provides abso-
lute safety to the remotely coatrolled
station, by cutting off every sourcc of
current to the transmitter, and also
grounding the acrial.

The cscapement switch, Fig. 2, is the
saliecnt feature of the control, and was
constructed as follows: All references
to parts will be in Fig. 2. The actuating
magnets, E, are Ford magneto recharg-
ers. These, we undesstand, are no longer
on the market, but amateurs should be
able to get a set of them very cheap at
any garage. Ifor the benefit of those
unable to purchasc the rechargers, we
give the following dimensions: Each
magnet is wound full with No. 22 enamel
wire, 1s 3" long, 2” in diameter, with a
34" square corc. Tne armature O may
be of wood or fibre and has two iron
washers fastencd to its upper side, spaced
to correspond with the magnet ends of
E. On the under side of this armaturc
is fastened a stcel strip to engage with
the pins in the rotor. The armature is
hinged at the back to allow the magnets
to actuate it, and an adjustable coil
spring is fastened on the under side, to
assure a quick actien of the armature.
The rotor for this switch was made of
hard wood, and when turned down should
be about 174" in diameter and 7’ long.
One end of this is turned down to about

WwWWW . americanradiohistorv.com

34" m diameter to provide winding space
for the weight cord. A 3/16” shaft
passes through the rotor and should be
properly centered to provile a smooth
and uniform action in operation. Four
wood screws are now screwed into the
sther end of the rotor, at equal intervals
around its circumference. The heads
of these should then be cut off in such
manner as to let the ends protrude about
3/16” above the rotor’s surface, and
placed in a position to cngage with the
steel strip on armature O, allowing rotor
to make ¥4 revolution when key A, Fig. 1
is pressed for a very short interval. Next
copper strips, N. arc inlaid in the rotor,
two on each side to ecngage with brushes
H and L on every half turn. These
strips should be smooth and conform to
the rotor’s surface so its action will be
uniform. The brushes H and I. should
be of light brass or phosphor bronze,
with sufficient tension to insure good

Crouna
Switch
Side View of Switch
6.3 ©/922 By Radiio News

By Means of This Lever Arrangement the Main
and Ground Switch May be Operated From a
Remote Point.

contact with the strips N, and yet not
cause too much friction on the rotor.
These brushes should be cut in a short
distance to insure good and even contact.
Weight P will depend on the friction it
will have to overcome in the roter, and
this can best be determined by experi-
ment, after the switch is built. In our
case, a two-pound weight is used. The
length of cord on the rotor determines
the number of times the control may be
operated before the entire set is shut
off. In our case string long enough to
permit turning off and on 110 times was
used and it has proved sufficient for all
ordinary operation.

Fig. 3, illustrates the method of clos-
ing down the station and grounding the
aerial. This feature was incorporated in
the control to provide absclute safety of
operation. This trip S is placed so that
as the rotor unwinds and the weight P
descends it will finally set off S, thereby
releasing arm B, throwing out the line
switches and aiso operating the ground
switch. This is a very simple arrange-
ment, being run with cords and weights,
and has given the utmost satisfaction.
The weight on arm B should be sufficient
to provide positive action of the switches.

(Continued on page 846)
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of the Relay XKey.

Detail View
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The Relay Antenna Transfer Switch

[ts Application to Vacuum Tube Radio Telegraprh and Telerhone Sets
By LOUIS GERARD PACENT.I. R. E.
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Complete Hook-up of a Combiration Modulated Buzzer Transmitter and Receiver Equipped "With g
Relay Switch,

N most of the radio telegraph stations

of yesterday and a large number of

amateur and experimental stations of

today, the somewhat crude hand-oper-

ated switch was used to change from
the transmit to the receive positions. This,
of course, while not very convenient, is not
so disadvantageous for telegraphy as for
telephony.

Think how unnatural, if not difficult, it
would be, if each time we spoke it was

necessary to throw a switch, and throw it
again in order to hear.

In the ordinary radio telegraph circuit,
if one station is transmitting and local in-
terference makes it impossible for the re-
ceiving station to copy the message, the
receiving station cannot break in and tell
the transmitter to stand by until the inter-
ference (QRM) is over. How useful it
would be if the receiving operator could
break in on the transmitter in just the
same way the receiving operator breaks in
on the transmitting operator of an ordi-
nary wire telegraph circuit.

The purpose of this little article is to
describe an antenna relay switch which
makes just this possible for Continuous

Wave (CW) and Modulated Continuous
‘Wave (ICW) transmitters.

FOR TELEGRAPHY

I. An arrangement which makes it pos-
sible to change from transmit to receive
by the operation of a small switch near the
telegraph key.

2. Use of the relay switch in such a way
that break in operation can be accom-
plished.

FOR TELEPHONY

3. Connection of the relay switch with a

push button located on the transmitter hand
set so that by pressing the button it is pos-

Here is the Relay Switch Made From a Tele-
graph Sounder

sible to talk, and by releasing it, it is pos-
sible to listen,

nBHREn

=70 Recerving Ser

TELEGRAPHY

How can the Remote Control Antenna
Switch be used?

The remote control antenna transfer
switch can be used with either a continuous
wave (CW) or a modulated or interrupted
continuous wave (ICW) set as illustrated
in Fig. 1. This relay switch is controlled
by the small switch S which can be located,
for convenience, near the transmitting key.
VWhen switch S is closed, the antenna is
connected to the transmitter and the re-
sistance R is connected in the negative lead
of the plate circuit generator by the relay
switch.

How does the Resistance R stop the Os-
cillation of the Transmitter?

This resistance, when in circuit, due to
the current flowing through it, applies a
lerge negative potential to the grid of the
oscillator through the grid resistance and
the grid leak of the modulator through the
modulation transformer. (Figs. 1, 2 and 3.)
This voltage is of sufficient magnitude to
reduce the plate current sufficiently to stop
oscillations and reduce the power taken by
the modulator to a very low figure. Upon
short circuiting the resistance, the high
negative potential is instantly removed and
the circuit oscillates and is ready for mod-
ulation.

A New Way to Control the Oscillator of
a CW Set.

For Continuous Wave (CW) Telegraphy,
instead of connecting the key in series with
the grid leak resistance or in series with
the plate circuit, as it is usually done, it
can be connected to short circuit and insert
the resistance R in the negative lead of the
generator as already described. This can
be accomplished in Fig. 1 by removing the
strap AB or A'B’ and connecting the key
contacts T and 2 to A’ and B’ or and
A and B. This inserts the key in series
with the lower cbntacts of the relay switch.
Upon closing the key, with the switch S
closed, the resistance R is short circuited
and the large negative potential is removed
and oscillations are produced. i

ICW Buszer Modulation. Key Connections.

For interrupted continuous wave (ICW)
telegraphy strap AB and A’B’ and con-
nect the key contacts 1 and 2 to d and d
of the modulator circuit. (Fig. 1.) The
buzzer and key are connected around the
resistance (20 ohms) as shown, so that
there will not be a rush of current in the
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Screws with Silver (ontacls

Hard Rubber Flece fastened — ‘3."\
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- 4 & Antenna Fost
o | o005, e e Hlard Rubber
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4 Detarl 2

Insulator Hard Rubber Detail 72

On the Right is the Hook-up of a Radiophone
Station With Remote Control, Operated by a
Push Button Mounted in the Handle of the Mic-
rophone., Above is a View of the Relay Switch
With the Parts Indicated to be Built According
to the Drawing at the Bottom of the Page.

modulation transformer circuit each time
the key is closed and opened. This ar-
rangement has been found to work very
satisfactorily and Dby its use, many troubles
with tuhes, generally present in buzzer
modulater sets will be absent.

Ceondenser C and Series Resistance R Pre-
vent Sparking and Sticking Contacts.

The condenser C which can be 4 or I
mfd. paper condenser and the resistance R
(13-30 ohms) connected across the switch
S and the relay contacts, will eliminate the
sparking at these contacts. The resistance
Imits the flow of current and prevents
aticking contacts.

The storage battery or generator which
furnishes the flament circuit energy can he
used to supply the current and voltage nec-
essary to operate the relay switch.  (Figs.
1, 2 and 3.)

The circuit of the receiver is of the or-
dinary coupled circuit type using an audion
detector and one stage of amplifica-
tion.
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of the push

button which
is  mounted
on the trans-
mitter hand set or other convenient place.
The recciving circuit is, for the sake of
variety, one using capacitive coupling an
the transmitter 1s one of the ordinary
types.

The push button can be conveniently
mounted in the hand sct similar to those
used in the Submarine Chaser. Radio
Telephone Sets used by the U. S. Navy.
The push button has three springs which
close two contacts; one to supply the
microphone with battery, the other to op-
crate the antenna relay switch. With this
arrangement, conversations can be carried
on very satisfactorily by remembering the
following: “Press the button to talk—re-
lease it to listen.”
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DETAILS OF THE RELAY SWITCH

The foregoing description of the use ot
the antenna relay naturally brings up the
question: “Flow can onc be built?” The
next few paragraphs arc devoted to a de-
scription in fair detail, of just such a relay
switch, made from the materials ecasily ob-
tained by the amateur.

Fig. 6 is a photograph of a switch which
will operate satisfactorily on a 50- or 100-
watt CW, ICW or Telephone Set. The
20-ohm sounder, the magnetic circuit of
which has been retained, is modified con-
siderably as shown.

The sounding member has been removed,
the aluminum moving element has been
shortened (Fig. 4, detail 4). The contacts
(silver) are on phosphor bronze contact strips

(Fig. 4, detail 5) and have been fast-
ened to the insulating detail 6 Fig. 4

. ke floter oot f1 Ry ok g B which in turn is fast t
How Should the Transmitter be Con- T 7 ’1‘ BECER | £ SHVER i 1 dlet A 8 Tlenedbéd s
ted to Protect the Operator i Froe Yy [0 94 CONTACT uminum detail 4. 1e ST
nected to e 7 29 & i - rivered sulator detail 1 is fastened to the
From Burns and Shocks? i1 d i [ S Py L o oW brass base of the sounder by the
The transmitter employs the oscil- b @ DETAIL 5+ 2RE@D. brass angle, detail 8. To this insu-
i ine circuit similar \ . / . ’ -
iatmt%r 2111((131;111?(()1\1161?111111; C:.i](gllt\\slzir:tl;?:l ; lké» LjA " lator are fastened the four hard rub-
o tha 7€ g i i 2 ‘hi
Electric Co.,ph{c., in ¥11eir Army and ; J)’ e % “F (_'g lcjzlr‘ryplitcxzs tlc}iilclledz’ blrﬁ'fs ?)’1151‘1\1}:11;:
Navy Telephone Sets put out during o ALLHOLES § DIR= N ng,g The contact, 6.3 2 machine screws,
ar is circuit, the filament o A Sy i ilver o ’
the \yt"u. tlln Itlus ci 11.113, thg 1'1: ont T | m————| m;;l/ 2 fitted with silver contacts (Fig. a4,
circuits, the mz;elr dl' he key ar Polio & oy ; / detail 3) fit the brass bushings in
at ground potential and it 1s 1mpossi- v L ' "\v 7] detail 2°and are provided for adjust-
ble for the e‘xpclrlmentcr _to- g&t a DETRIL I~ | REQD. : DETAIL 2-4REQD- ing the relay switch. The lock nut
bm.n Ol.F'Sc}-lOd\ o)y lloucl)nng cse SHUVER CONTAET ® serves the double purpose of lock-
parts.  ( igs. 1, 2 and 3. aonss awoce §54° POINT b [ Ing the screw in position and fasten-
The Breal in System. X 5 5 N " ing the wire from the set to the
. ¥ L I v
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terials as the ordinary micarta con-
densite, etc., available to the amateur,
For this rcason it should be wused
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the modulation transformer should x :
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The complete circuit diagram of
the radio telephone is shown in Fig.
3. The circuit plainly shows the de-

\\thcrev‘er it is necessary to insulate
high voltage high frequency leads.
The sounder, with its modifications
should be mounted on a sub-base,
preff;rably of hard wood, in order to
provide a satisfactory binding post
for the movable contact strips. The
insulated binding post is illustrated in
Fig. 4, detail 7. Tig. 5 is an assem-
bly drawing of the relay switch and

Constructional Details of the Automatic Relay Control Switch.

www.americanradiohistorv.com

shows, among other things, the flex-

ible leads between the binding posts

and the contact strips.

) In_ operating a set with this switch,

it will be found that as close spacing

as possible, consistent with safety,
(Continued on page 899)
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ERHAPS you did not know it, but
radio has at last invaded Fifth
Avenue. By this we nccessarily do
not mean Fifth Avenue, New York,
but every "Fifth Avenue” through-
out the country. There is now hardly a
department store that does not boost its
radio section, from one end of the country
to the other. They are even selling the
ouifits now in hardware stores, drug stores,
clothing stores, and many other stores,
candy stores excepted. At least, up to the
hour of going to press, none of our scouts
have reported any candy stores that were
pushing radio telephone sets. But we have

Soon!

By H. GERNSBACK

rage, but not the boudoir. Now here is
your chance, Manufacturers, to make a big
clean-up by selling boudoir radio outfits.
Allons!

Our cover shows just a few {ame ideas.
For instance, the radio toilet outfit con-
tains besides the regenerative set also a
mirror, powder puff container, comb, scis-
sors, nail file, and other necessary burglar’s
tools. On the front of the cabinet, merely
by pushing a button, a panel will drop
down and this brings into view the
hidden perfume safe, containing any-
where from four to six bottles of Mary
Garden FExtract, Quelques Fleurs, Eau de

hopes. Cologne, Muguet de Houbigant, etc. The
By right, the head line of this article perfume waves, mixing with the radio
is  wrong. If we
had had time to F——
correct it, we & .= Here is
would have gladly el where
done so, but our |He W % ff(iﬁ?s
time being taken b _.xg‘-""*ji. into the
up so much of late Lri o F y home,
we bring the cor- i ?}f:t?ogssip
rection notice here- by radio-
with. The correct phone will
title should be, “The thing In
Girl and the Wire- the fu-
less,” or perhaps, ture.
“When Radio In- [F—

vades the Kitchen,”
or, “Houswifish Ra-
dio.” Al of this is
not a joke, as the
adjoining  illustra-
tion clearly shows,
where the housewife
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colored ribbons can be inserted into the
right places. This is all important. It is
very récherché,

The cases or boxes for complete receiv-
ing apparatus should be furnished in vari-
ous wood finishes so that the furniture of
the room can be matched as well. For in-
stance French greys, or ivory colored ones
should be particularly acceptable at the
present time. DBoxes can be covered with
silk or brocade as well.

Black panels on outfits for female con-
sumption should be entirely taboo. The
manufacturers of composition or bakelite
materials should resort to distinctly colored
panels resembling the furniture of the rest
of the room as much. as possible. This
vwould give that last touch of finesse so
much needed.

It is understood that apparatus of this
Lind will come very high. The better the
decoration, the higher the priccs that they
will bring. We understand that a large
eastern firm engaged in the manufacture of
such apparatus, already has given out or-
ders for several thousand radiophone cases
all decorated with reproductions of old
masters. The painting is to be done in
olive oil, due to the greater insulation.

As for grid leaks,
these should bhe ta-

SHIPPING NEWS
NEWS SERVICE

receives the latest
gossip by radio
while she washes dishes at the sink.

After having been invaded with the
Spanish Influenza, this epidemic has suc-
cessfully given way to the insidious bhite
of the Radio Bug which has at last at-
tacked the female contingent and it seers
sure now that the hard boiled fair sex
has gone all daffy about it. Just think
what it means to mamma to stay right at
the stove and listen to the latest Qossip,
instead of walking through the back vard
and doing it over the fence. The wireless
has the bulge on the fence for the simple
reason that the lady of the house at the
fence can only hear one, or at the most,
two gossips at one time. By radio she
can get any amount of selections of gossip
m any tune, and in any degree of scandal
that she desires. And if she does not like
one particular kind of divorce case, she
may tune in to another without much ado,
and at her free will and volition. Neither
i; she forced to listen to the entire string
of gossip for she can tune out the par-
ticular “tame” gossip not desired.

But joking aside, has it ever occurred
to you, Mr. Manufacturer, that you arc
missing one of the hest bets by not cater-
ing to the female faction? At the present
time you are making outfits only for the
male members of the household. Now, as
any well-educated dog knows, the male
member of the family is the one that is
permanently “broke,” while the female of
the species, being stronger and more mag-
netic, attracts all the cash. Now then, we
say, why not cater to this class of trade?

The present mannish looking outfits are
all right for father and son, but not for
the lady of the house or the fair daughter
who wishes something that the newspaper
reporter would call “snappy” or, le dernier
cri, or “long, low, and rakish.” In other
words our present radio outfits have no
style. They may fit the garret or the ga-

WEATHER REPORTS

$TOCK FLUCTUA.
TIONS

CHURCH SERVICES

STORIES TOR CHII-

waves give better
“reception.” Every
condenser instead
of having the bru-
tal looking black
composition knob
should have a vel-
vet knob, pin cush-
ion-like in which
pins may be stuck
thereby killing two
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MUSIC 8 SINGERS
THEATRICALSTARS
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Wireless Telephone

Brings Sermons, Cancerts, Lectures and News

To Your Home
To possess a Wirclrss Tekephone’ is 1o have at
oty command in your home the latest newe, the
most aeenrate teports of all sorts, and an infinite

boo. Unless, of
course, a waterproof
container is furnished
with it to catch the
leaking waves.

Some of the latest
outfits now contain
marcel wave imple-
ments as well; they
combine easily with
the radio waves.
“Ticklers” should be
avoided assidiously
in all outfits. There's
a reasomn.

Two step amplifiers
are not chic, any
longer. Fox trot am-
plifiers are much
more up-to-date.
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] 7R M o Mano theMow  Soemall and <imple is this machine no mechanical 5 ] .
fo have the ladies L N e porate jazz into a re
get stuck on the TETNALIEINIIRY aperae it And. Lest of all, it is very. moderate generative hook-up
Rifred McCann . in price. =
condenser. = N - 900 cnpine set, to keep the tubes
As for other O rermesiny $32.50 Caith antensl) $200.00 comptece from oscillating too
: 1 of §75.00 e $230.00 with loud speak o 2
electrlcal a p p ar “6:&’?2‘:&’;’--&.2&;&:4" 75.00 complere 230,00 with loud spealer Strongly, l‘adlo Wl”

atus such as tele-

B20—Luela Melus, coloratura
sopesro

Demongstrations op Our Fifth Tioor

be in its millenium,

phone cords, we 9%l Lo, damate Vi haveset upane of th-c outfison o P Floar s that As a brand new ar-
would suggest a e e A ticle for feminine con-
pink, or other Tt e comesonce your o b sumption, we might
color, to match the e o s o e o s suggest a loud.talker,
general color P bt S SO R as is. By this we do
SCI’_lelTle of the bou- 5P M —AlTolon. Any One Can Install It not mean the lady
doir. The head hersclf—we mean the

band should be

covered with sillk

sih dvenue . JATIBG McCreary & Co,

34th Strect, >
radio loud-talker.

of the same color.

The telephone caps .

should be finished off in velour in a color
to match the tout ensemble,

As for the vacuum tubes, they are dis-
tinctly cold now and they should be made
in gaily colored glass. Heliotrope or a
dark shade of coral would be acceptable
to most ladies, we believe, as the tubes
would then cast a much richer glow. The
clectrons, we are sure, would go wild
about it, too. They should be made in all
colors—the tubes, not the electrons—to
match prevailing color schemes of the room.
Every article of manufacture, be it a con-
denser, B-bhattery, vario-coupler, etc,,
sbould also have provisions made so that

www.americanradiohistorv.com

At the present time,
this is merely an ugly,
black or nickel-plated
horn that mars the landscape.  Would it not
be better to pick out a good-looking tenor
ot the Metropolitan Opera and reproduce
him about a foot high, in some sort of ma-
terial that has acoustic qualities>

His inside, of course, would be hollow—as
well as his head. With his mouth wide open
as is his wont—he would be enabled to give
forth the radio music artistically, and no
doubt acoustically, to a high degree.

Manufacturers could have an entire line
of such loud talkers, such as Gigli, De Luca,
Martinelli, etc, so that the future shopper
could pick out the tenor she likes best.
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Storage Batteries for the Plate Circuit

By CHAS. K. FULGHUM

@© Ravio News 1922

FI1G./

Details of Mounting of the Storage ‘‘B”

-
ANY amateurs would find it pos-
sible to install a Jow powered
CAV. or telephone set if the cost
of a high voltage generator were
ohviated. True enough “B” bat-

teries can be used, but their cost would
scon be so great that it would be policy
to have purchased a generator in the first
nlace. Also if one is using a power am-
plifier the cost of “B” batteries is usually
very great.

This article covers the design and con-
struction of a high voltage storage cell that
is comparatively inexpensive and that can
convenicntly replace the “B” batteries now
used in recciving sets or as a source of
high voltage in a low powered telephone or
C.W. set. The unit is so constructed that
it can Dbe charged from a regular 1z2-volt
rectifier.

TFig. 1, shows 22-volt unit that is variable
over half its full range of voltage in steps
of two volts. It is convenient to use with
the ncw Radiotron detector tubes. The
construction of this unit will first be des-
cribed.

A block of quarter sawed oak was used
as the base. It measures 9” by 415" by 3.
It should be finished off smooth and 10

The

EATED comfortably in the club car

of the Twenty-first Century Flyer—

fast airplane service hetween London

and New York—ihe president of the

Ultra National Bank removes a small
rubber disk from his vest pocket and places
it over his car. A moment hence, he will
reccive hy radiophonc the financial news of
the world.  Simultancously, - millions of
other people all over the globe will receive
the message. At designated hours, news of
a general character will also be received.

The broadcasting of news by radiophone
had long displaced the daily newspaper,
and.

Don’t ecoﬁ" The day may be nearer than
you suspect. In Hungar_\, a wire “telephone
newspaper” has been successfully conducted
for more than 25 vears. I'or nearly a year,
financial news direet from the Amsterdam
Bourse has been broadcasted by radiophone
to 200 banks and brokerage firms in Hol-
land. And within a few months the German

is placed. The template
for this panel is given
in Fig. 2. All holes are
3/16" except the one
that contains the switch
bishing. The switch lay-out can be varied
if desired.

The constructian of the cell units will

Battery.

»Hﬁhhhhﬁ

Q@ Favo News
1372
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Hook-up of the Swi.tch Controlling the Voltage
to the Cells.

By J. FARRELL

Gevernment has installed near Berlin a
wireless teclephone station for the broad-
casting of general news on a regular daily
schedule througheut the entire country.
The “Telephons-Hirmondo,” Budapest's
telephone newspager, has been operated con-
tinuously since 1804. The “newspaper” has
6,000 subscribers whose telephones are con-
nected with the central office of the pub-
lication by means of 42 party-telephone
lines, and a regular schedule of news, in-
struction and music is provided from g a. m.
to 10 p. m. daily. The subscribers are un-
able to call central, and “listen in” simply
by holding the rexeiver to their ears. Fic-
tion stories are read to the subscribers
every afternoon. Lectures and speeches arc
also ‘delivered. During the war, daily in-
struction in [French was given; the subscrib-
crs are now learning English., Ir the even-
ing, the subscribers atiend the opera “by
telephone.” This is accomplished by means
of microphones oa the stage of the Buda

WwWWW . americanradiohistorv.com

lioles slightly over an Xy
inch in diamecter are ~tagA
hored in it. Thesc holes P e I A
5 "o 1 X
should be about 2” S Mg !
depth and should be 74" z il
apart each way, and an i
inch 1rom each side of -@ - X:E
the block. When bored, | L’(?J
the ecges should be fin- T
ished smooth with a §\<~L§":
piece of fine sandpaper _ | 0
These holes hold the test . _G_A’\K. i E
tubes that arc 11se(11 as , ! il':\‘\‘: !
containers for the elec- i 0 Lyl
trolyte.  The design of | 1 :’A}J_Y_‘f_‘t
these unit cells will be }-(—-—/-— --3 /”>] @Raoio News 1922
considered later.  jeo-ao...- Y A

At one end of the 5
base, a panel of bakelite FiG.2 £/6.3

Fig. 2 is the Layout of the Front Panel for Switch
Mounting, While Fig. 3 Shows the Shape of the Plates
‘Which Should be Made so as to Have the Largest

Possible Surface.

now be considered. As containers, 1” by 6”
test tubes were used. They can be pur-
chased for about five cents apiece. The
separators were strips of window glass
615” long and slightly under an inch in
width. They can be cut from an old win-
dow pane or picked up at any store where
glass is sold. [For the electrodes, strips of
lead were used.  Sheet lead can be pur
chased in a number of thicknesses at most
plumbing shops. In this case it was found
hest to use a thickness of about 1/10”, If
plain electrodes, as shown in llig. I, are
used, they are cut in strips 7§” wide and 11”7
long. They are bent in a hair-pin shape and
held to the separators by rubber bands. As
the surface presented to the clectrolvte de-
termines the amperage of the cell, it is de-
sirahle to increase that surface as much as
possible. This can be done by corrugating
the strip as shown in IFFig. 3. These cor-
rugations can he made hy passing the strip
of lead between two fine toothed gears.
The outside clectrodes at the ends of the
battery are made by cutting the strips in
half. The ends that protrude over the cell
should be left quite long. At the end furth-
est from the pancl these electrodes are fitted
(Continued on page 364)

Newspaper of Tomorrow

pest Opera House. Plans for recciving the
opera from Berlin are now being made.
The “newspaper” has had a huge success
and similar “publications” are soon to he
started in IFrance and Italy.

The radiophone broadcasting service of
the Amsterdam Bourse has heen of great
value to financial interests in IHolland in
keeping them in immediate touch with mar-
ket conditions. The sending equipment is
located in a small room on the floor above
the Bourse and consists of a motor gen-
erator affording a current of 400 volts, and
stepped up to 4,000 volts for the plates.
The panel is equipped with two rectifving
tubes, three 1-kilowatt oscillators, a 1-kilo-
watt modulator and two 1-kilowatt ampli-
fiers. This gives an output cf about 1%
lilowatt in the antenna. The operating
force comprises an electrician at the appar-
atus and a stentor on the floor of the
Bourse, who repeats the quotations into a

(Continued on page 866)
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di0pon

e Receivi

ng Station

A Simple Description of What Is Necessary, How to Make [t, How to [nstall [t and Bow fo Operate
[t, Written For the Folks Who Know Littie About Wireless or Other Forms of Electricity

Shrdter-.
i

To Sliabs

Wooden base for i
Detector and Fhone /

Bindling Posts
S Fhone Cord,

Here is the Completed Tunng Coil Connected t> the Detector
and Telephones Forming a Complete Receiving Set.

LL the country is up in arms and

legions besiege the electrical sup-

ply stores, the hardware stores and

even the drug stores, in an effort

to quench their thirst for appar-
atus and information about apparatus
which may be used to pick up the music
and speech from the radio broadecasting
stations. The demand for this apparatus
and information is so great that the larg-
est electrical manufacturing organizations
in the country, in fact in the world, are
devoting a great portion of their effort to
the production of apparatus, suitable for
supplying this demand. Everybody is all
“het up” ahout this won-
derful and vastly interesting
accomplishment of radio
science and they have every
reason to be, for it is cer-
tain to play a very impor-
tant part in the lives of
most civilized nations. The
surface of radio’s possibili-
ties has been but scratched.

,Connection 7¢c Road

By ARTHUR H. LYNCH

A . carefully selecting their ceal-
B Aerial  ers and selling their equip-
ment with complete instruc-
tions for its installation and
f operation. The importance of
jd the responsibility of the dealer
cannot be over-estimated, for
there are some who consider
themselves wwell within their
rights when they exaggerate a
little in describing the resuits
which may be obtained from
any form of receiving equip-
ment when such elaboration
seems to be the controlling
factor in clinching a sale.
These remarks are merely
included for the purpose of
aiding those who contemplate
the purchase of receiving in-
struments, either complete or
the parts for assembling. It
is recommended that the pros-
pective purchaser carry on his
dealings with some reliable

WE have had so much demand

recently from Radio begin-
ners all over the country, that we
have decided to run a new month-
ly department under the above
heading.

A number of articles will be pub-
lished in RADIO NEWS every
month on Simplified Radio, and we
hope that it will be the means of
instructing those who are now
thinking of becoming interested in
Radio.—Editor,

i

With the inception of this s

t"\f//'a’er

tremendous demand for ap- T
paratus, coming almost over |
night, it is quite natural that ]
many people shall go into
radio without having any
knowledge of what they are
doing and they are likely to
experience some disappoint-
ments. In some cases it is
safe to say that they are
likely to be imposed upon
by unscrupulous dealers
who would take advantage
of the uninitiated to the ex-
tent of wunloading upon
them a lot of practically
uscless material.

Some of the large com-
panies are constantly work-
ing to minimize the possi-
bility of such imposition by

Sguare Rod-- T

] --Woodlen Discs 10 it inside of Tube ... -5

[Binding Post

Constructional Details of the Coil.

fo- Spring soldered o Slider LIEI If

Cardboard Tube

Wiring -~

F16.2
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e

A ‘Sguare Wooden

“—-Binding Fos?

| Connection fo Wiring
\

Fig. 2A Shows How the Slider Rod May be
Fixed if it is Not Possible to Drill a Hole Through.

Lead in ;

Insulating Tube-"
Windbow frame-"

F16./

The Aerial or Lead-In Should Not Touch Any-

thing and Should be Kept Apart From Buildings,

Trzes, Etc. This Sketch Shows How the Aerial

May be Taken Into the House Through an In-
sulating Tube,

¥
/o Sef

radio or electrical dealer., Where pur-

chases are made in the radio departments

of other stores, it is a pretty safe thing to

limit one’s purchases to apparatus manu-

factured by companies recognized as being
reliable.

SOME OF THE COMMON ERRORS

It is quite a common thing to find those

novices who have visited some station

where radio concerts have been received

by experimenters with up-to-the-minute

equipment, and who desire to have such a

station themselves. In many instances they

read smatterings about radio in some of

the papers and gather the idea that all they

nezd to fill their homes with music and

other entertainment from

the air are a few little

gadgets which may be pro-

cured at the corner fancy

store for little or nothing.

To a certain extent this

is true, but in most in-

stances these folks have a

wet Dblanket thrown over

their enthusiasm when they

find that there are certain

P limits—even to radio. Just
UG oerews hecause there are great ra-
Fixing Cardboard : : 2

Tirbe g0 Disos dio stations, scattered

throughout the country,
broadcasting all sorts of
news and entertainment
does not mean that a cheap
receiving outfit will enable
its user {o listen to all of
them. Some folks feel a
great deal of chagrin when
they are informed that they
cannot install a receiving
set in New York and listen
to the grand opera trans-
mitted by a broadecast-
ing station in Boston or
Chicago. It can be done, but
not with a receiving outfit
which may be had for ten
(Continued on page 836)

End
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Real Sport Plaving Games by Wireless

Contests Through the Air Newest Sport of the Twentieth Century
By THERON BEBEAU

ADILO is en-
tering into
our social
iifc in more
ways than
one. Playing games
by radio is the Tatest
inrovation of this
fascinating art. This
is now a fad ol
thousands of ama-
teurs in and around
New York City, and
the idea i1s fast
spreading throughour
the country. While
listering in on the
radiophone recewer
it is not uncommon
to hear a conversa-
tion somcthing like
this:
“Your move next
I just moved from
10 to 13."
“AI right, 8XB, 1

move from 24 to 20.”

“My pame, I've got you cor-
ner=d, I move to 19.”

Checkers is onc of the popular
radio games and a great deal of
amusement can be had plavine 1t
threugh the cther.  “his iy 10t
onlv novel but highly practical,
since both chess and checker ox-

perts have played  professional
games with the Atlanmic Ocran
separating them. The captains of
many vessels have amused thum
sclves  playing  checkers  through
space  with many hundred m e
separating  them  from  their ap-
ponznts,

Checkers can be playvd by radio
through the use of either o racio
ohone transmitier and recctver or
a spark transmitter, using the ree-
ular code. With a 30-watt vacuum
tube radiophone transmitier, games
can be played with from 10 to i3
miles scparating the two stations.

Very little preparation is weeded
in the casz of checkers.
left hand corner and

the lower

The spaces on the
hoard arc simply numbered, starting from
running
from left 1o right until the top is reached.
This can be casily dene by cutting the num-

Many Games May be Flayed by Radio, and This Scrt of Amusement

Provides a Lot of Fun for the Owner of a Station. Cards, Chess

.or Checker Players May Have Their Parctners Far Away in Other

This Meihod Also Removes A:l the Inconveniences of Re-

turrirg Home Toc Late!

Towns.

hers from ar old calendar and pasting these
on the squares af the hoard. Two boards
must be nrepaved mn this way, cach with the
sante svstem of numbering, and one of these
is used in each of the contending stations.

that 1t
radio.
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Two complete sets of
checkers are also
needed, and, when the
game 1s started, all
the checkers are set
up on the two boards,
as is customary. The
players simply report
their moves to each
other. Each player
has to make his op-
ponent’s moves as well
as his own. In this
way the status of the
game is known at all
times to each player.
If player A makes
a move he immediate-
ly reports it to B
For instance he may
say:
“14 to 187
& This means that he
[ has moved his checker
- from the space 14 to
space 18 on the board.
His opponent then ar-

BB

rang™; his board to correspond
with this move.  When  the
king row is reachvd, “the sue-
g player may say:
25 to 30,7 or '3 to 4
the casc may be), king.”
Wazn a checker is jumped,
the »ayer doing the jumping
may report to his opponent in
this wav:
“2: to 31.

A

(as

Jumped checker

A game of checkers can be
carrizd out by radio in a sur-
prisingly short time.  In fact.
il recic telephony 1s used, a
game can be played within ihe
spacc of a half hour 1f the
plays are made rapidly. Witk
spark systems, where the code
s necessary, more time will he
required, since this method 18
rot as rapid. However, if only
the numbers - are used and a
certain way of reporting moves

15 standardized, raptd progress can be made.
At first thought, the reader may thmk

is impractical to play checkers by
A dittle saber reflection will show
{Continved on page 297)
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The Dance Was & Huge Success and Sambo
‘Was the Hero of the Hour.

GEORGE WASHINGTON WHITE,
“Lily,” or just Sam for short,
was operator for the Memphis
Colored World, which little publica-

SAMBO JOHN ROCKEFELLER

tion

respected Sam for his knowledge
of the occult -science of Radio. He
was also secretly respected by officers

of the white publications, because his suc-
cessful efforts at getting news and reports
far ahead of the wire method-used by the
other neéwspapers had built up the little
World to the extent that white folks were
bllylf the colored paper in preference to
the Journal and the other white sheets.
Sam, too, was largely respected by Sam.

But Mandy, otherwise known as Mrs.
John Rockefeller George Washington White,
respected not Sam, nor Radio, nor his con-
stant babbling about thmgs Radio. War-
fare was the result.

Now we all know that flatirons may be
bounced off our cerebella, dishes may swig

through the air in our direction, hot, and .

otherwise effective words may flow, but once
the bug has firmly established itself, it
buzzes on indomitably, often, though. it
must be admitted, in secret.

“Sambo }ohn R. G. W. White, ef you all
don’ stop pinesterizin’ me wif dat talk "bout
puttin’ up a old antenizum in mah back
vahd, Ise sho gonna bust yo' haid.”

“Scz you. Reckons dat air back yahd is
as much mine as yohn. Who put up dem
poultry- fence and dem chicken housen?
Didn’t I labor there mos' two houahs one
week helpm dig dat well ?”

*“Yes, an’ who done did de washin’s fo’
to buy de pump an’ de hens? ’Sides, we
bin a eatin’ sand outen dat well evah since.
caise you caved in ail whut yo' dug our!”

Up to this time no missiles had been
threateningly touched, and Sam, in his in-
dignation, grew bold.

“Mandy, T heahby states firmly and abso-
tootelooey dat 1 stahts dat antenny dis after-
noon. yes or no from youall. QOuten my
way. niggah.”

“Young fellah, lissen heah!” and Mandy’s

- corpulent form dammed the exit.

Radio News for March, rgzz

There’s Nothme Too Good for the Man with Brams_
By aamano C. ROSS -

) “W’en
dat antenily goes up, yoh goes down?!”

Arms akimbo, her black eyes snapping

fire, Mandy was not one to oppose, .except
from a distance. Mostly distance, and the
little coon backed off toward the rear door.

‘\\——w at you mean, Mandy?”

“I means 51mplv dis heah,” exp]amed
Mandy viciously. “Dat onless vo’ earns de
money wif dat 1dlut ray-dee-oh what I earns
wif my washin’ yo’ don’ nev-ah git to clut-
tah-up de place wheah'.I hangs mah close
wif no fool contraption, no-way, no-how-
sumever, nev-ah!  An’ whuts moh, if I
heahs one roh ,wurd ’bout it. dis hezh roll-
in’ pin’s gonna splintah on yoh antennica 'so
hahd, dat w'en de amboolence comes, it’ll
take de bump, an’ yoall'l haf ter walk.
Does yo' git me?” '

“I gits voh, Mandy, I sho does.” i

Sam moped out of the room, but just as
he reached the door he ca]‘ed “But by
gollineezer, I’se gonna have dat ant ”

He dodged the water bucket, and went

muttering dovm the street toward the office

of the HWorld.

“Cain’t understan’ W) Mandy hates mah
puffession so muchly,” he mumbled, sighing
and shaking his head. “Lor’ but dat woman
sho can articumulate. She soun’s foh all de
worl’ like a couble o’ loud speechers nitched
onter de end of a leventeen siage amplifiah,
tellin® whut a {fohteen hunderd kilomuwat
station nex’ do is sayin’. An’ Lor’ lumme.
but 1'd radder be sittin’ under de aerial at
Radio Central wif a pair of sebenteen mil-
lion ohm fones on mah eahs. I knows she’s
jest bluffin’, but summerruddcr T cain't seem
to convince me of dat w'en she’s a qtandm
dere wif de refrigerator in one han’ an’ de
cook-stove in tuther. Doggone! DOG-
GON!! Whut de—" )

His gloomy musings were broken off sud-
denly by rough contact with a pedestrlan
He dodged, but straightened up when he

WWW americanradiohistorv.com

-him.

saw 'that the object of his collision was
Editor Wheeler- of the Journal.

“Mornin’ suh. ’Scuse me,
troubled an’ sorrowful coon, an’
to mah eyes er sumpin, I guess.
me.’

“What's .the matter, Sam? You do look
a little pale. One of the children sick?
No death among them, I hope. One dead,
that would leave fifteen, wouldn’t it?” said
‘Wheeler serxously, but inwardly smiling at
Sam'’s doleful visage.

“No, suh, Mist’ "Wheelah. Aint no sick-
ness or d¢f. Mah kids is too husky for -
dat. And Mandy-Lor Iuvus, she won't
never kick de bucket, ceptm at mel!”

“Well,” said Mr. Wheeler.. “Can’t be any-
thmg so very serious, then. Come on, you
haven't anything to do until noon. Walk
up to the office with me and tell me about

but I'se a
it's gone
*Scuse

’ Sam agreed, and told Wheeler, as theéy
walked along, of the strenuous objection to

"his beloved Radio, and of the heated argu-

ments he and. Mandy had over the aerial
in the back yard.

“So yoh see, suh, ‘tain’t no use, ’tall,” the
darky was saying. I cain’t try out my new
instrooments, noway. Dey won let mc
down to ‘He Worl and I cain’t 't home, an’
I cain’t now'cre. ‘Doggone!” and Sam again
lapsed into sad silence.

Thev walked on a little way. Sam grum-
bling to himself at his fate. Mr. Wheeler
was thinking of an article published in_his
paper recentlv pertaining to a dance given
with music via Radlo A sudden idea struck

“Sam!” spcke Wheeler sharply.

Sam was startted. “Y-y-yes, suh. \Nhut
yoh want "

“Sam; how much do you earn with the,
IWorld#” the cditor asked.

“Why, de wireless school said I'd get a
(Continuced on page 9o1)
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HE monotonwus quietness - of the
radio cabin scemed to prophesy some
impending evil. William Kluge, the
wireless operator, removed the head-
receivers and sei them upon the
table before him. He was ostensibly rest-
less.  Although the cabin was comfortably
heated, the young man wiped the perspira-
tion {from his forchcad. Try as he would,
the weather reports -transmitted from the
coastal radio station were inaudible; the
intermittent blasts of static eaused the in-
coming signals to be muffled hopelessly.
Kluge could not concentrate; a question in-
sistently invaded his mind; it must be an-
swered: why had he, an ex-convict, been
chosen operator of the freighter, S. S. Mid-
way, when other
men skilled  as
radio operators
were cluded dis-
criminately ?
Kluge was
troubled. This
was his first as-
signment  as  a
\\tix'cless man, but
his worry in that
capacity was very
little.  His only
difficulty had heen
with the inces-

sant static which

pervaded the i /3 i
ether. He could | Jft ,/r/;/”’”/

get the weather
reports later,
from another
ship operator
more successful
than he. [t was
something vague.
yet of the utmost
importance, that
hothered him :
the clandestine
scrutiny of the
captain, the sneer
of the vessel’s
owner who was
on board and the
obnoxious char-
acter of the crew.

The fong dull
roar of the fog-
horn interrupted
the thoughts of
his agitated mind.
Indubitably a mist
had sprung up.
Kiuge hated its
obscurity. He
imagined the ves-
sel as a blind

The Ordeal

By ERALD A. SCHIVO

then the owner chuckled. ‘

This disturbed the young man. He won-
dered at the presence of th2 two men. What
could they want? Why did the owner seem
so pleased with himself?

“You wish the reports, sir,” said Kluge,
for want of something better to say. “I'm
sorry, sir, but the interference, static inter-
ference, was so great that [ was unable to
get the signals. T’ll hiave them as soon as
I can get into communication with another
ship.”

The rumble of the fog-horn picrced the
silence which followed, and the owner again
chuckled. .

“Never mind the reports,” said the cap-
tain bruskly. “Get them in the morning.

827

“Kluge,” the man's voice came from the
side of his mouth and sounded accusmg,
“you are an ex-convict.” )

The young man was so surprised that
some smoke entered his lungs, causing him
to cough spasmodically. The owner, leer-
ing conspicuously, waited for Kluge to deny
the accusation. The commander, with cigar
held firmly hetween two sets of strong teeth,
had keen expectations of a tearful demial.

“Why-—why, Captain,” cried Kluge, “you
couldn’t fail to know that. Detectives were
always on my trail.”” He lowered his voice
dejectedly. “Yes, Captain, I no sooner had
a position within my grasp than one of
them would inform my employer about my
serving time for a felony. You must have
known, Mr

vmaon

Johnston, T saw
vou talking with
Muller, a police
detective, just
after 1 was as-
signed to this
ship.”

Jehnston
grinned and mo-
tioned the cap-
tain to continue
speaking,

“We knew all
right, Kluge?”
laughed the com-
mander. “Cer-
tainly, Kluge, old
boy, what do you
think we hired
you for?”

The voung man
stared with con-
sternation at the
two men |lis
greatest fears
were to be real-
ized. The iniquity
of his superior
officer and the
owner was now
ascertained. These
men thought him
a criminal. He
decided to change
their opinion im-
mediately.

“Gentlemen, 1
am innocent of
the charge 1
served five years

4 for” Kluge said
f the words  with
§ such straightfor-

wardness that the
captain could not

- ?"S“’l/ g
] say a word, but

woman feeling
her way through
perilous traffic.

When the notse
subsided he was cognizaut of the fact that
someone was knocking upon his door. It
might be the commander who had come to
ask for the weather reports. Kluge was
nonplussed thar his superior should call so
soon, but thc elements were to blame for
his failure, the wireless set was not cfficient
enough to counterbalance the deafening
clectrical disturbances. He hoped the cap-
tain would understand his excusc and wait
patiently until communication could be es-
tablished with another vessel.

“Come in.” he called.

The captain thrust open the door. Kluge
was surprised to see Johnstcn, the owner,
follow the commander into the cabin. Both
men scated themselves without invitation.
They surveyed Kluge with sagacious eyes;

The Italian Stumbled Over Him; The Man’s Hand Fell Upon the Transmitting Key, and the Shrill
Tone of the Spark Csil Frightened the Ignorant Seaman.

Mr. Johnston and I wish to have a little
talk with you.”

“Yes, sir,” replied Kluge. Did the men
only wish a pleasant chat with him? He
thought it improbable, considering the cir-
cumstances, The actions and manner of
the men belied any forthcoming pleasant-
ness.

“You do the talking, Captain,” ordered
the owner. “T'll help you if necessary.”

The captain muttered something unintel-
ligible and reached into a pocket for cigars.

“Tave cne,” he offered Kluge, “a man can
listen better when he's smoking.”

Kluge accepted, and. soon all three men
had lighted cigars. The captain bent for-
ward in his chair and eyed the young op-
erator sternly.

www.americanradiohistorv.com

= not so the owner.

Johnston  glared

at the operator

with unfeigned
amazement, he then broke into a loud laugh
which lasted almost half a minute.

“Oh my!” he guffawed. “He can cer-
tainly pull it off fine, Captain. He said it
so nice like, that any old woman would be-
lieve him.”

Johnston suddenly subsided, remembering
no doubt, that time, precious time, was be-
ing wasted.

“Come, Captain,” he ordered, “get down
to business.”

This was not the first time that men had
refused to believe Kluge. He was not sur-
prised .at the attitude of the owner. Tle
waited for the captain to continue with the
husiness.

“I'll give you the facts in as few words

(Continued on page 903)
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!518 Dq:-.mm:nt is open to all ruders. l’t matters not whether subscribers or not. All photos are rudxed for best “zrrang t and cfficiency of the
E apparatus, neatness of connections and general appearsnce, JIn order.te: mcruse the mte:en Jin - this departmmt, ve make: n a2 ‘rule not to publish
photognphx of - st "byapwtnreofﬂ\e owner. :
. “We-prefer dark photos to light enes.  The prize winming- pictures must be on pnnts not mller than § x 7%, We smaller
than 8% x 834”. All pictures must bear name a.nd addrzss written m ink on ﬂxe back. A Ietter of not less than® 100 words pvmg full duenpmm ‘of th¢
station, aerial equipment, etc, must sccompany - Aﬁi .
PRIZES: Ono mt mm, price of uﬁ! n&hor plctuxru puhulbod wm be pud ﬁor at tho rate of 32.00.

The Plainfield Radio Association Contest

Awards of Curs for Best quﬂqk Made Radio Apparatus

—

set is built in a solid ma-
hogany case’ and every
wooden 'and. metal part is
accurately fitted ahd pol-
ished. It was regarded as
-an examplérof perfect
workmanship ‘thal could not
be duplicated in the most
expensive ready-made sets.
Almost every’ part was
actnally constructed by
either Mr. Tayloi' or. Mr.
Scott. The_parts were pur-
chased by the’ club, the nec-
essary amount being raised
by popular subscription.
In connection with this
detector and amplifier panel
was shown a Paragon RA-10
tuner, which was given to

HE Plainfield Radio As-
l sociation recently held a
Radio ‘exhibit in which
were displayed home made
apparatus of every kind, as
may be seen in the photo—
raph illustrating the dis-
pla_v Three cups were
awarded for workmanship,
eificiency and novelty. A
tvpe of variometer to re-
place the tickler coil in a
DeForest :mounting, was
part of the equipment given
unusual  treatment; this,
Mr. Taylor explained, will
convert any DeForest set
into a very efficient: short-
wave regenerative receiver.
The special club detector
and amplifier panel built the cfub by Mr. Scott.
for the club by Mr. Taylor Another exhibit by Mr.

and D. J. Scott was another b Mav bo S ihe Varibus A tus Entored in the Comtest by Members Scott, who is one.of the
1 = 3 3 ove ay 3 ee€n ine Arious ppraratus ntere i 2 ontes ¥ em s > M f o1 3
ce:r.ter @ fttracuon hccans_c of the Associntion. Eelow are the Prize Winners: Messrs. Gibson Buttfield, J. P. hrSt. radiophone fans mft};]]c
of the elahgratc 3“‘} expert < v “Paylor and Georze Booth, Who  Received the Cups Awarded for Efﬁcxemcy, section, was a caretully
workmanship on it. The Novelty and Workmanshxp (Continued on page 864)
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H. Robinson’s Station 2GR

at Kevport, N. J.
This Month’s Frize Winner

the new equipment now used at

station 2QR at Keyport, N. J.
On the left is the 1-k.w. spark
transmitter which is now rarely
used since the radiophone and C.W.
set has been installed. It is of
the DeForest type using rectified
A.C. on the plates; it is used espe-
cially for ‘telephony and to broad-
cast music.

In the center, on the table, is a
Grébe CR-9 receiver including de-
tector and two-step amplifier to
which has been added a separate
two-step amplitier. This set gives
wonderful results and most of the
time it is found that three-step
amplification is sufficient to pro-
duce very strong signals through
the Magnavox, which is on the top
of the Radiophone cabinct, or the
other toud talkers which may be
seer: fixed to the ceiling and on the
extreme left in front of the spark
set.

On the shelf is a home-made re-
generative receiver and amplifier.
which  has also given excel-
fent results, and a storage “B” bat-
tery of the Edison type, which may
be switched on either set.

A special rélay arrangement has
been installed near the Radiophone
set so as to change all the com-
nections from transmission to re-
ception by means of a single
switch; this permits instantaneous
change when talking with another
station and makes the change, trom
send to receive, an casy matter.

ENCLOSED photograph shows

This relay bearing the contacts of
the automatic switch, may be seen
on the extreme right.

Radio in Porto Rico

Here is the New Equipment of Station 2QR, Including New Receivers and Amplifiers Neatly Instailed iu the

Radio Room Especially Built Under the Aerial.

J. Agusty’s Station

HE following is a description of my

My antenpa has a wave-length of 125

perfectly after two years of continuous use.

Only .6 amp. are used for each one.
The four binding posts in the base center
are for B battery, making a perfect com-

meters and consists of No. 15 solid copper
wire, L type. Masts are of bamboo 335 ft.
high and have been used a long time with

home-made receiving station, the first
of this style in Porto Rico and the
fourth butlt by me.

A Good Example of Amateur Workmanship, This Receiver and
Amplifier Were Made Entirely by a Porte Rican Amateur.

good results.

Referring to Fig. 1,
the rack in the top of
receiver is of the DeFor-
est type, built in a few
minutes at a cost of
about 10 cents.

All honeycomb ceils are

home - made, including
mounting plugs.
The coupling control

for primary and tickler,
as shown in the left
panel, below series-shunt
switch is original, having
special advantages over
others in use. Knobs are
common typewriter
knobHs. With this ar-
rangement fine coupling
is done without capacity
effects from the hand.
The right-hand panel
is a detector and two-
stage amplifier using
Marcont V,Ts Nos. 1
and IT respectively. These
bulbs are still working

wWWww.americanradiohistorv.com

bination for different voltages. Contrary to
the common way, ] am using for all work
45 volts in the detector plate and 22%% in
the amplifiers.

Jacks and plug were found in an old
telephone testing set.

Panel is 14" Bakelite XX. Rheostats are
Parkin.

Three anticapacity switches below meter
to the right are entirely home-made. They
are used to light filament with or without
ammeter readings. Center is neutral. The
one on the left is to change circuit from
audion to ultra-audion.

] am using Baldwin phones now. )

Both pancls are hinged to base of cabl-
nets and can be opencd for inspection in one
second. Grounded shields are used inside
of cabinets.

B batteries are taken from flashlight bat-
teries. I have used three blocks since last
July and they are as good as new.  All con-
nections are soldered and wire is spaghetti
covered on back of panels.

Reception is accomplished at any time.
day or night, without trouble with the cx-
ception of the common QRM {rom NAU

(Continited on page 893)
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Station [BLE in Boston, Mass.

A Typical Modern Amateur Station Equipped With a Radiophone and C.W. Transmitter Only.

THe accompanying photograph is of the
apparatus used at 1-BLE, owned by Al-
fred Brust, 1280 Massachusetts Avenue,
Arlington Heights, Mass., and operated by
Harold McNamara.

The C.W. set uses four 3-watt tubes,
two as oscillators and two as modulators;
Colpitts-Heising  system. Power, A.C.
rectified by electrolytic rectifiers.

Antenna is of inverted L type, two wires
9o feet long and 5 feet apart at a height of
50 feet. Counterpoise, six wires, .5 feet
apart directly under antenna. Radiation
1Y% amps. Can be used for phone C.W.
or LCW.

Receiving set is regenerative, 3 honey-
comb coils and 2-step General Radio Am-
plifier; can easily copy all districts except
sixth and seventh, and Canadian and long
wave arcs. L
* On the receiver may be seen the wave
meter which has proved most valuable at all
times. )

Norte.—This call (1-B.L.E.) was form-
erly Norwich University, Vermont, and
has been re-issued. Any cards as to dis-
tance will be appreciated.

HaroLp McNAMARA,
ALFRED BrusT.

6 Luxembourg &mateur Station

My new station, recently built; is
mounted on my desk, and has a
wave-length of from 8o to 235000
meters. I can receive all the big
stations of FEurope, ships at sea,
and evén Annapelis, Tuckerton
and Marion fn the United States,
which come in loud enough to be
heard ‘all over the room with two
tibes. The most interesting radio-
phone’ communications I receive are
from Paris, Koenigs-wiirterbausen
and Amsterdam, which ‘come in
quite clearly. When ‘listening to
these concerts, I usually use a two-
step audio frequency amplifier with
my receiving set ‘which has two
stages of radio frequency.

My radiophone set, which I built

formation to the newcomers on
how to make apparatus with the lit-
tle obtainable material in this city.
Today, several amateurs have good
stations which are entirely home-
made, except, of course, the
phones, tubes and batteries, which
were bought in France or Eng-
land. Several of us have small
C.W. sending sets, which are also
used for telephony.

My opresent” telephone set is-
equipped with German sending
tubes and a dynamo furnishing 12
and 300 volts for the filament in
the plates.of the tubes.

I expect to do much work with
the French amateurs when some of
them have their stations ecrected. as
just recently they were permitted to

myself, is:the only one’in Luxem-

bourg, and I ‘have improved its In Spite of thle Litfls;{!‘a.célities I-Iet HI;.S, M{- J. Wolff, an European
: ‘mi ; Amateur, Built Al is Equipmen imself,
range from 35 miles last year to View of His Receiver, While Below May be Seen Hix Radio Room, tenmna on a wave-length of 200

50 miles” this vear. )
My -transmitting tube has burned ..
out-‘@hd -T am-: unable to secure another he-
cause’amateurs here are forbidden to trams-
mit ‘messages, therefore, I am compelled to
- send “with four receiving tubas.
"~ Those who gave me the frst informa-
tion -and data for the construction of a
station were the American soldiers who
had a camp in this city in 1919, A szc-
tion of the Signal Corps being in ' the
neighborhood, T- became acquainted with
scme of the men, and they so kindly helped
rie out-that after a short while T was able
to’ understand a great deal about Radio.
With various German apparatus, which
were:‘captured and brought back by the
s men of the Signal Corps, I built-my - first
station which worked remarkably well,
Later, I built new instruments whizh,
added to the former ones, completed my
receiving set so that I now have one of
the best amateur stations in Luxembourg,
Having interested a few friends in
Radio, T started the Radio Club of Luxem-
bourg, where, at each meeting, I give in-

Note the Large Loop Aerial.

Above i3 an Inside

mstall sending stations using a
power of 100 watts in the an-

meters,
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Who’s Who in Radio

No. 14

OY A. WEAGANT was born

at Morrisburg, Ontario, Can-

ada, in 1881. He received his
cducation at the Stanstcad
College, Stansicad, Quebec,
and McGill University, Montreal,
Canada. He took a course in elec-

trical cngineering, from which he
graduated in 1905, and studicd physics
under Sir Ernest Brotherford, becom-
ing interested in wirciess through
watching his cxperiments in IIertzlan
waves. .
Mr. Weagant took up commercial
wireless work in 1908, and in 1912 en-
tered the service of the Marconi
Wireless Telegraph Company of
America, where he soon rose to the
position of chief cngincer, and when
the Radio Corporation of America
absorbed the Marconi company, he
was rctained as consulting engincer.
The Lieutenant Colonel Licbermann
Memorial Prize, consisting of the in-
terest for 1919 on $10,000, “and award-
ed for the best work of the year in
progressive discovery tending toward
the advancement of Radio, Tas Dbeen
awarded to Mr. Weagant for his dis-
covery for the climination of static
interference. This prize was founded
one year ago by a friend of Lieuten-

ant Colonel Liebermann, who was
killed in action in the late World
War.

Mr. Weagant is a Fellow of the In-
stitute of I\adlo Engincers and a for-
mer member of its Boald of Directors and
Standardization Committee.

OOXK back five years, just before we

entered into the world struggle.

Where was the radio game then?

We amateurs were using the old tu-

bular audiotrons (a wonderful de-
tector) together with a slide loose coupler
and a couplc of variables. That was the
averagc a<ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>