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Direction Sheet is ntow in the The trade-mark GE is the
hands of your dealer and is guarantee of these quality
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CUNNINGHAM TUBE SERVIC

Nationally Known Since 1915
General Electric Quality Plus Cunningham Service

Cunningham Type C-300 Cunningham Type C-301

Gas Content Detector Tube Pliotron or Navy Type. High i
of low plate voltage. Drice $5.00 . Vacuum Amplifier. Price $6.50 :
TRANSMITTER TUBE SPECIFICATIONS

Output Filament ’ Plate Price

Model Contervative Apms. Volts . Voltage

C 302 5 watts 2.35 7:5 e 350-400 $ 800
C 303 50 watts 6.5 10, = 1000 30.00 g

C 304 250 watts 15. I2. 4000 Max 110.00

C 304 foh. New York or San Francisco
C 302 is mounted on the standard four prong recewing tube base. The larger tubes hate special bases.

Cunningham Service is more than a trade expression—it is an in-built quality which has served the
most rigid tube tests in the radio field for the past six years.
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Gradually increase the range of your station

——with ABC sectional UNITS

You can start with the 4ABC receiv-
ing cabinet, add on a VT detector
and as many stages of amplification
as you want, af any time, yet never
discard a nickel's worth of apparatus
as you go along!

HEN You start to build your recciving station.

keep in mind the gradual development of your

range. Avoid buyving a lot of miscellaneous

apparatus, much of which may be useless when
vou want to improve your set. Buy equipment that will
be just as efficient a year from now, when you want to
add to it, as it is today! You can do this by concentrat-
ing on /BC sectional receiving UNITS.

The Sectional Principle

ABC sectional UNITS were purposely designed to work
together and to save you money when you want to add
to your set. The first cabinet is the Radio Receiver, a
completely equipped crystal detector station. And altho
this Unit 15 highly efficient and complete in itself, herc
is the important part of the 4BC system: Whenever you
want to increase your range, you simply hook the next
cabinet (the 4BC Combined VT Detector and One-Step
Amplifier), directly on to the receiver and proceed. It
takes about as long to do it as to say it, and you haven’t
discarded a nickel’s worth of equipment. There's no
tinkering, no adjusting to be done. Your new set works
perfectly from the start. The Units are designed for
each other, and the standardized methods of production
makes it certain that every new combination of Units, as
you go along, wil! make a smooth-working efficient outfit.

In pLace of the 4BC Combined VT Detector and One-
Step Amplifier UNIT, you may add on these Units sepa-
rately. But we strongly recommend the Combination
Unit because it gives vou (with the proper coils) suffi-
cient range and sensitiveness to pick up any known type
of sending station, code or phone, on any known wave
length.

OTHER cabinets of the series are the ABC Two-Step
Amplifier UNIT and the 4BC “Clarion,” a loud speaker
that hooks right on to any previous combination of Units
without any additional batteries or extra equipment.

The ABC Receiving UNIT

Tm: FIrsT cabinet, the receiver itself, comes to you
equipped with three 4BC coils, an 4BC 41 plate
variable condenser, a tested crystal detector, a switch for
varying the wave length range, etc. The panel is a
special impregnated fibre, highly polished, and carefully
fitted to the handsome Kodak-finish cabinet. The price
s $24.50.

_The combination shown here is the ABC Rccciving
UNIT and the ABC Combined VT Detector and One-
Step Amplifier UNIT. This set s highly recommended
for recetving all classes of signals on all known wave
lengths. A One or Two-Step Amplifier or the ABC Clarion
may be added at any time. Price of the Receiving Cabinet
complete, $24.50. Price of the Combined VT Detector and
One-Step, $87.50 (without tubes and batteries). This en-
tire outfit, including aerial, phones, tubes and batteries may
be secured for about $84.00, a price never previously ap-
proached for guaranteed, high quality radio apparatus.

For THose who want it, there is also provided the ABC
Completion Package to go with this Unit. The Com-
pletion Package contains phones, aerial, insulators, ground
clamp; in fact, all the equipment needed to set up a com-
plete working station in two hours. This package is an
unusually good buy at $7.50.

““Professional Radio Equipinent

at Amateur Prices’’

ABC apparaTus is highly standardized and produced by
automatic, machine methods, down to the smallest switch
point. We took three years to make the design right.
Other Units, in the same standard design will be ready
for vou, whenecver you want them. And the economies
of quantity production in the best equipped radio factory
in the world makes it possible for us to offer “Profes-
sional Radio Equipment at Amateur Prices,” and back
up every 4BC instrument with our unequalled guarantee,
“Your monex’s worth or vour money back!”

Booklets

N ORDER to explain the ABC sectional UNIT system
Ithoroly, we have prepared a 16-page booklet in two
colors, profusely illustrated. It is entitied, “How I Put
Up a Complete Radio Station in Two Hours” a true
story written by a young man with no previous radio
experience whatever. You will be interested to learn
how amazingly simple it is to get results with ABC
UNITS. Send 1o cents for Booklet R7.

F orR AMATEURs who prefer to build their own sets, we
offer ABC Standardized Unassembled PARTS, iden-
tical with the parts used in the UNIT system. The
complete 4BC line including the UNITS is described
and illustrated in our new 2 color catalogue. Gladly
mailed for 10 cents in stamps or coin. Request Catalogue
CR7. The coupon below is for your convenience. Mail
it today.

WIRELESS EQUIPMENT CO., Inc.
Newark, New Jersey

Dealers: If you are not now stecking the ABC Line. it will pay
you r’o write for our portfolio, “The ABC Salcs Plan in a Nut-
shell.”

Wireress EquipMent Co., Inc.
Newark, New Jersey.

I enclose one dime. Send me by return mail

vour Roaoklet R7. “How I Put Up a Complete
Radio Station in 2 Hours.”

I enclose one dime. Send me by return mail

your new catalogue CR7, of “Professicnzl Radio
Equipment at Amateur Prices.”

LU0 600000000 600000008060008008006600000a30a66000
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RED-HEAD

Radio Phone

00 Complete

Postpaid to
Any Address

Price Cut from $12.50 to $8.00 at one Big Slash!
Buy Now—Profit by our bigger sales and lower costs

Improved 1921 Model

3000 Ohms

Latest and Best we ever made

Higher Quality at a
Lower Price

Newman-Stern sets the pace back to
normal! The self-same Red-Heads
which literally swept the country and
sold everywhere at $12.50 are now
yours for only $800. They were ad-
mittedly the world’s best buy at $12.50;
they have absolutely no competition at
this new, low, bed rock price of $8.00.

The reasons we can make this cut
are, briefly: Bigger sales and greater
production, Lower manufacturing costs,
A determination to bring prices back
to normal, To put Red-Head quality
within reach of ewery experimenter.

The new and improved 1921 Red-
Heads are as rugged and sturdy as ever
—but even more exquisitely sensitive.
The same snug fit; the same high grade
minutely accurate interior. The same
handsome, well finished appearance—
but wound to a higher resistance. They
are now better than they have ever
been before, during five years of leader-
ship.

When we first made Red-Heads we
challenged every user to test them out
in competition with his favorite re-
ceiver; scores of letters from delighted
users prove Red-Head superiority in
tone and sensitiveness. You will say
the same. Try them under our guar-
antee; we refund your money if they
are not just as represented.

Specifications

3,000 Ohms resistance (each receiver
1,500 Ohms) wound with electrolytic
copper wire of the highest grade; the
hest magnet steel awvailable is used—
and plenty of it; cast aluminum backs;
genuine Bakelite unbreakable ear caps;
furnished with braid-covered military
type or genuine phosphor-bronze split
head-band; extra fine 6 ft. cord with
strain loops and posts; cord connec-
tions made on outside of receiver, easily
adjusted without tampering with care-
fully adjusted interior; interior parts
are highly nickeled and polished.

Remember the ear caps fit snug and
are practically unbreakable.

ARLINGTON TESTED
CRYSTALS

NOW 25 CENTS
(Reduced from 35c)

NAA (Arlington) tested minerals
are the original tested crystals—abso-
lutely the best that money can buy for
radio detector and wave meter work,
Exquisitely sensitive.

We scour the world for the best ob-
tainable raw galena; we secure scores
of samples from every known source

Qur Broad Guarantee

We rely upon the fairness of
our customers. A refund or
satisfactory adjustment will
be made for any merchandise
not found entirely satisfactory
by you, its purchaser, You
are to be the sole judge. Your
decision will be ours.

of supply and select only those of just
the right crystalline structure for per-
fect radio work.

Each crystal is cut into right detector size,
tested for sensitiveness and only those found
perfect are good enough for us to sell you.
Each ‘‘Arlington” is carefully wrapped in
foil, packed in a convenient lithographed
metal container and comes to you perfect.
Increase your receiving range with an “Arl-
ington.” To avoid the many imitations, look
}f)or the signature of J. S. Newman on each
0X.

We Distribute the Reputable Radio
Products of Leading Manufacturers

Being one of the very oldest firms in the
country dealing in radio apparatus, the best
manufacturers have appointed us as their dis-
tributors. We list a few of the well known
companies we represent: Remler, Murdock,
DeForest. General Radio, Amrad, Grebe,
Acme, Federal, Radio Corporation, Magna-
vox. Burgess, Sigtal, Federal, Baldwin,
Tuska, Corwin, Adams-Morgan.

IMMEDIATE DELIVERY
Prices Include Postage

UV-200 Radiotron

UV-201 Radiotron
Power Tube
Corwin Dial, with Knob
Corwin Dial, less Knob
Tuska Variometer

Federal Open Circuit Jack...

Federal Two Circuit Jack....

Remler V.T.

Acme A.F, Amplifying Trans. 5

Murdock V.T. Socket 1
- DeForest Hand Microphone.. .

DeForest V.T. Socket

Jewel Radio Meters in all needed scales.

The New DeForest C.W. Unit Panels.

All the Radio Corporation New C.W. Ap-
paratus.

All Amrad Cabinets and Units.

The New Westinghouse Receiving Cabinets.

Our tremendous stocks, the largest in the
Middle West. comprise over 2.500 separate
items. Your requirements will receive our
immediate attention.

Sold by reputable dealers everywhere

Any of the above articles sent post paid on receipt of price

Write at once for our new proposition on Red-Heads

DEALERS

We pay all
transportation
charges on
ALL goods
that we ship.

Newman-Stern Building

Send for cata-
log on Elec-
trical sup-

The Newman-Stern Co. 5%

less Goods,
A thleti e

Cleveland, Ohio Gt°°ds’ Toys,

etc.
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A COLOSSAL EVENT

The new RASCO catalog just off the press is one of the greatest
events in amateur radio. There are many radio catalogs, but the
RASCO catalog is an event by itself for the simple reason that it

Contains 50 Vacuum Tube Hook-Ups

This is the one and only radle catalog containing such wonderful free information. Compiete hook ubs
of all 1mpurtant vacuurn tube circuits are given in clear diugrams with complete explanation.  Just
name a tew:—1lhe V.T. a3 a detecior; detector and one-step amplifier; regenerative circuit; De Forest ul-
traudion; V.1. 1o receive undamped and spark signals; Armstrong circuits; one step radio frequency
amplitier and detector; three stage audio-frequency amplifier; short wave regenerative circuits; V.T. radio
teleplione; 4-stage radio frequency amplifiers; radio and audio frequency amplifier, inductively coupled ampli-
fler; Armstrong superautodyne; radio frequeney amplifler and ecrystal detectur; C. W. transmitters; self-
rectifying 2 tube C.W. transmitler; V.T. transmitter with 6 volt battery; ruadiovhone using plate and grid
modulation; one tube radio transmitter and receiver; cxperimental radiophoue; riiophone using Colpit oscil-
lator cireuit.

This list is only a partial one. You must positively see this wonderful book to appreciate it.

It is made to fit the pocket—has heavy covers to withstand the wear and tear which it is sure to
have at your hands because it will be your constant companion.

And Oh yes! Before we forget it. If you are in_need of the following, remember ‘‘Raszo has it."” These
are only a few things contained in this catalog: Lugs, Nuts, Dials, Knobs, Washers, Crystals, Litz Wire,
Selenium, Cord Tips, Cap Nuts, Tin Foils, Name Plates, Spring Posts, Svitch Parts, Metal Rlbbon.
Carbon Balls, Binding Posts, Switch Teints, Switch Levers. (arbon Grains, Metal Pointers, Contact
Points, Low Melting Metal, Garbon Dlaphragms, Screws, Copper Strip, ‘'Spaghetti,”* Name Plates, Sliders,
Mica, Switches, Resistance Wire, Variocoupler Rotors, Test Clips, Comdenser Plates, Condensers, Antenna
Connectors, Threaded Brass Rod, Ground Clamps, Ete.. Ete.

The catalog contains 18C illustrations. On account of its great cost, this catalog cannot be distributed
free of chaorge. It will only be mailed upon receipt of

15¢ in stamps.

¥or
0698 - Yor*

—— _ THE RASCO “BABY”

GALENA PATENT SLIDING HARD
NICKEL DETECTOR RUBBER KNOB
CUP AND BINDING

Ius-
trations

simply unscrew the knurled cap and insert your
erystal into the stand, screw home the cap which
leaves a g ly portion of the galena exposed.
The contact is perfect, while the crystal can be
exchsuged quickly In less than three seconds. By

The Rasco ‘‘Baby’’

it i (- and  most d
em%?;?t ";:lell:ctoll)-oysi'n tIJ?: ?\:glf-lll(llﬁ'as well  as alightly u'nsm'e\\_in'g thg cap, the crystal can be
the cheapest. Qur illustration is full size, chnngg:d in position, in order to explore other
and while the various details can be seen sensitive spots. The catwhisker {3 of phosphor
at a glance, we feel so enthusiastic abont bronze and is attached to the horizontal bar by

3 means of a filister head screw. Can be readily

it that we must tell you all of its good poiuts.
First, there is a solid hard rubber composition
base, size 14%” x 13%”. We have not forgotten
two holes to screw down the detector.

Then we have the nickle holder and binding

exchanged in less than two seconds. Wires can
he connected to the hinding post In a jiffy,
metal parts are nickle plated, and you will be
proud of this little masterpiece.

HICKEL HOLDER
AND BINDING

post combined which holds the sliding, kunurled,
hard rubber composition knoh. As you see, this
knob not only revolves in its hiolder, but can also
be moved hack and forward in order to explore

No. 1898 Rasco Baby Detector complete 50
with galenn erystal, prepaid........ ..... C

No. 1899. The same but furnished with an

each point of the detcctor crystal.

Next we see the patent nick'e detector cup and
binding post combined. This is a little marvel all
by itself and will not fail to avole your admira-
tion. No clamps, no soft metal to fuss with. You

additional piece of tested radiocite crys-
tal, prepaid

75¢

: SOoLID
UDMPOSITION
BASE

IMustration Full Size

T

o

R AN
]

PP

. 0 g9 4
s ® © 0

CoypLn®

RASCO DIALS

Again Rasco is setting the pace. Here are our new R2cco Dials. A Es

revelation in every respect. These dials measure 2%%” diameter ard are [E-] OOO |
made in heavy brass. They have two extra holes to fit our No. 139A. B I
Knobs (see last month's advertlsement.) = The finish is silver white. \ /
Lettering in black enamel, inlaid. There is nothing on the market

like it for finish. <Consider the very low price of these dials. Note 6‘4, g& /
particularly that we make six different types with following denomin- D VARION““\ //

>

ations: ‘‘Plate Variometer”, *‘Primary Condenser’’, ‘“Secondary Condenser’’,

“Grid Variometer.” e

“‘Filament Rheostat’, ‘‘Coupling”, 805

set stands for, as each one is now

No longer do you have to guess what each dial on yowr
in its full size.

plainly marked. Order by number. The large dial is shown The smaller illus-

trations are only given to show style .
Prices all styles . .., . prepaid ea. 30c

DEALER A series of 6 dials complete prepaid, $1.70

800 Designs Copyright 1921 by R. S. Co,

Did you see our full page ad in the June issue? We
expected a  good deal of business but we were actually
anowed under! It shows that Rasco goods are wanted. In

9 GET OUR SPECIAL

PROPOSITION
some other

Do not compare these dials with

makes as there is positively no comparison between one week we filled over 650 orders aud each and every
them. Must be seen to be appreciated. Money | order was shipped within 24 hours! Surely a record.
baek if not satisfied. We even fllled orders for articles not listed. Qur

prices are low—our serv-
ice the quickest—ang
your small order is never
side-tracked as all our
orders are small. One
trial order will make you
a life customer. Try us
with a 50c order. We can
only ‘‘stick’’ you once! !

N

Trade Mark

WE GUARANTEE
EVERY ORDER
SHIPPED WITHIN
24 HOURS.

Factories:
Brooklyn, N. Y —Elkridge, Md.

96-98 PARK PLACE, NEW YORK CITY
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WHY WE DO IT

CHAP from the West wrote in to us the other
day in the following strain. Says he, “I read
your Editorials every month, but somehow or
other I feel that they are a waste of space. Why
not use this good space and give us some how-

to-make-it stuff and the like, instead of telling us what we
should do and what we cannot do most of the time?”

This letter is well put and to the point, and we like it.
As for ourselves, we confess that writing editorials is
about as difficult a job as we would like to have, and if we
could get out of it gracefully, we would have done so long
ago. However, there is our pride—which may be foolish.
And then, again, we have been writing editorials ever since
the inception of the magazine. A foolish idea perhaps,
but then what can you expect of a poor editor who has to
say something every month, whether he has anything to
say or not?

Now, writing editorials for Rapio News is not exactly
a cinch as we mentioned above, and as the country editor
is apt to say “the news is scarce.” Not that news about
radio and all that sort of thing is scarce—quite the con-
trary, there is too much of it. If our readers only knew
how much material finds its way to the waste basket every
month and how many articles are crowded out, they would
be very much surprised. This in face of the accusation
when we first started out that we would never be able to
fill 48 pages of text month after month for a year to come.
And now look at us! Here we are printing 88 pages a
month chuck full of good radio material, and if we were
a philanthropic institution instead of a dollar chasing one
(and not catching the dollars at that) we might get out a
200 page book comfortably every month without much
ado. But we were talking about editorials, and we are not
supposed to talk shop.

Why then is a radio editorial? As far as we can figure it
out ourselves, it is supposed (we say supposed advisedly
and guardedly) to instruct and to encourage and perhaps
to push the art forward if ever so little. We admit that
this is a grand and glorious undertaking, and we also admit

that nine times out of ten, we fall down with a bad thump,
and end up with a lot of QRM. If, however, we succeed
only once in a while, in implanting the germ of a good
idea into the cranium of a young and budding radio bug,
then we feel that next month we can sling the ink as care-
lessly as may be.

Our readers have probably noticed often that radio ama-
teurs, as a rule, like to imitate each other a good deal.
When one gets a new hook-up or a new style panel switch
the whole fraternity goes wild about it, and they all adopt
it. Of course, we do not discourage that sort of idea too
much, but at the same time it stifles originality, and in any
new art originality is one of the vital things, which should
be cultivated, and that has been the reason why most of
our editorials have been along the lines of trying to bring
the best out of the amateur for the benefit of the others.

Now these ideas that we try to instil in your minds are
not necessarily always our own, and we do not think for
one minute that in advising them we know it all ourselves.
But we see so many communications, so many suggestions,
so many articles that come to our desk every day that we
necessarily take most of our suggestions from them. There-
fore, the next time you read one of the editorials remem-
ber that it may only be the crystallization of a hundred
communications coming to our desk all boiled down into a
few concrete ideas. In other words, the editorial on which
we justly pride ourselves is not our editorial at all, but
fundamentally it originated with you, and we are sorry to
say we take all the credit for it. But then that is the nature
of the editorial “beast” who is “supposed” to know more
than the ordinary mortal, but who, nine times out of ten,
does nothing of the sort.

We started out saying that it is not always simple to get
up an idea for an editorial. We admit that this month the
editorial wisdom had run dry, but we simply had to fill
this page and we were rather desperate about it. So you
see we did not write a radio editorial after all, and we are
not quite sure if the joke is on you or on us.

H. GERNSBACK.

IMPORTANT TO NEWSSTAND READERS:

In order to eliminate all waste and unsold copies, it be-
comes necessary to supply newsdealers only with a sufficient
amount of copies for which they have actual orders. Please
note that your newsdealer will be glad to reserve a copy
for you every month. This costs you nothing and you will

be assured of your copies. Hand your newsdealer a slip
of paper on which write your name and address with a re-
quest to reserve a monthly copy of Rapio NEws for you.
This will be the only way to assure you of your copy
hereafter.
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The Lyon Radio Station

By THE PARIS CORRESPONDENT OF “RADIO NEWS”

=

General View of the Lyon Station Showing the Eight Towers, and on the Extreme Right the
Power House,

HE Lyon Radio Station is a son of
the war. In 1914, the Eiffel Tower
was the only high powered French
station, and altho a new station had
been erected under ground in the
Trocadero Palace, with another aerial fixt
on top of the FL Tower, the necessity was
felt to have, far from Paris, in a place out
of reach of German airplanes, another Ra-
dio station having the same range as the
Eiffel Tower, and if possible, a greater one.
The suburb of Lyon was chosen to erect
that station. The first sending set, which
it was necessary to install as soon as pos-
sible, was the 150-k.w. station which had
been built for Indo-China, and which was
kept for this need. Some other apparatus
was installed later, of which we shall speak
in detail. Before describing the station as
it is, we shall say a few words of the dif-
ferent réles which it played during the war.
Then, after the description, we shall con-
clude with a few words regarding the re-
sults obtained and the studies and experi-
ments carried out at the present time.

THE VARIOUS ROLES OF THE YN STATION

Before 1917, the Lyon Station had been
designed to help the Eiffel Tower in the
traffic with the Allied stations in Russia and
the Orient. That is why its antenna, of the
inverted L type and erected on eight 400-ft.
towers, had been directed towards Russia.
In fact, the station corresponded as early as
the end of 1915, and in 1916 with Russia,
Serbia and Rumania, at first with a spark
transmitter and later with a Poulsen arc.

As soon as it was known, at the beginning
of 1917, that the great Republic of the
United States would fight beside France, a
test was made by the Eiffel Tower and
Lyon Stations to communicate with the
American Stations on the Atlantic Coast.
At first, Lyon obtained very good results, as
good, said the receiving stations of America,
as Nauen, which was more powerful than
Lyon. The results were very good during
the Spring, but when the hot months ar-
rived, the atmosferics, very strong in Amer-
ica, shortened the hours during which the
messages could he sent. Then General Fer-

rie proposed the erection of high towers and
the increase of the power. He proposed at
the same time the construction of an ultra
powerful station that General Pershing
asked for, and which was to be the La-
fayette Station. Lyon, after that time, be-
came the correspondent of the American
Stations. Thanks to the higher towers and
to the extra power, it insured, in 1918, daily
communication, and even in summer, when
the number of quiet hours was few, traffic
could be handled without long delay; the
trafic with America still lasts at the time
these lines are written, and gives full satis-
faction.

YN has disposed of three different send-
ing sets, the second and third of which are

L_

still in use at the present time. These three
sets are the following: First, a spark set,
of which we have already spoken and whi
was built for the Indo-China Station; sec-
ond, an arc set of the Poulsen type; thxrd
a high frequency alternator.

The spark set was used very little except
at the beginning. It consisted of a 1,000-
cycle alternator run by a motor, on the
shaft of which is mounted a synchronous
spark gap. The alternator supplies a step-
up transformer, the secondary of which i
connected to the oscillating circuit. This cir-
cuit includes a capacity of 1.4 microfarads
formed of 20 elements and an inductance
made of copper strips. The condenser is
made of a metallic tank containing a certain
number of aluminum armatures separated by
glass plates about !4 of an inch thick, the
whole thing being immersed in oil. The
oscillating circuit, when charged, is dis-
charged either thru the rotary gap at the
rate of 1,000 sparks a second, or thru a fixt
spark gap equipt with an air blast device)
The antenna is connected to a loading coil
and reaches the ground thru a part of the
oscillating circuit inductance. By introduc-
ing a more or less 1mportant part of this
inductance into the antenna circuit, couplmg
between the aerial and oscillating circuit is
varied. The ground is the same for all the
sets and is made of a zinc plate of about
5,360 square feet, and of a certain number
of copper wires buried under the antenna.

The antenna used at the beginning with
the spark set was of the inverted L type
mounted on the eight towers which have
previously been spoken of.

THE ARC BETS

In 1917, undampt wave transmission was
substituted for the former one. It was a
Poulsen arc, the hook-up of which is shown
in Fig. 1, which supplied the antenna with
a little less than 100 k.w. This arc was
supplied by two 750-volt dynamos connected
in series, or by another machine which could
deliver 1,500 volts. The manipulation was
made by the short circuit of a certain num-
ber of turns of the antenna inductance,
which is the system of manipulation with
compensating waves. When the key is

This Fotograf Shows the 150 K. W, Spark S8et Which Consists of Two 1,000 Oycle Alternators Rv,ul

by Two Motors.

Either of These May Be Used With the Bame Oscilhtlng Circuit,

Note the

Switch Panel on the Gallery,
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presst, the signals are sent on a certain
wave-length, and when it is released, the
arc still radiates, but on another wave-length,
owing to the different values of inductance
in the circuit. The receiving set is tuned
on the first one of these wave-lengths and
receives the dots and dashes only.

The principle of the production of high
frequency oscillations in a circuit connected
to an arc is well known. It was discov-
ered by Duddell, and is as follows:

If, to the electrodes of an arc supplied
with D. C,, an oscillating circuit consisting
of inductance and capacity is connected, an
alternating current, the frequency of which
depends upon the electric constants of the
system, is produced. This set, consisting
of the arc and oscillating circuit, transforms
the D. C. into an A. C. of high frequency.
This system still works when the closed
circuit connected to the electrodes of the
arc is replaced by the open circuit having
capacity and inductance constituted by the
antenna and ground. The functioning of
the system is improved by cooling the elec-
trodes and the tank in which the arc burns,
and which is filled either with gas, petrol
or alcohol, and last of all by submitting it
to a magnetic field obtained with an electro
magnet between the poles of which the arc
burns. In several French systems these
magnets are supplied by the same current
that starts the arc; see Fig. 1. The first
arc set of Lyon was replaced in 1918 by a
much more powerful one of the same type,
but which, supplied with 400 to 450 k.w.,
puts almost 200 k.w. of useful energy into
the antenna. A new improvement which
was introduced recently and which we shall
describe later, is the suppressing of the
manipulation with a compensating wave. In
fact, this compensating wave is detrimental,
it consumes energy, causes unnecessary in-
terference and very often troubles the re-
ception of the signals, as it is almost always
heard even when the receiving set is care-
fully tuned.

The use of a more powerful arc was de-
cided upon in order to have constant com-
munication with America. At the same
time, it was decided to increase the height
of the towers and to erect a new antenna.
It is this new antenna that should radiate
the energy supplied by the high frequency
alternator of which we still have to speak.
However, we shall first say a word about
the antenna. The towers of the Lyon Sta-
tion are held up by guy wires; they are, as
we have said, 400 feet high. It was at first
decided that the two nearest ones to the
lead in would be increased up to 670 feet.
Then it was found necessary to give the
same height to the other towers. This op-
eration, begun at the end of 1917, was en-
tirely finisht in the summer of 1918, and
the work was so conducted that the inter-

This is the Bethenod-Latour H.F. Alternator.

ruptions in the traffic of the station never
lasted more than a few hours. The new
670-foot towers were erected farther apart
than were the smaller ones. The construc-
tion of this did not interfere at all with the
traffic of the station. Then, when these
new towers were completed, it was merely
necessary to attach the antenna to the top
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8implified Hook-up of the Arc Set, S8howing the
System of Manipulation.

of the new ones, this operation being com-
pleted in a very short time.

A few wires were added on the flat top of
the new antenna which consisted of 20 wires
and had a capacity of about .03 mfd. and
a resistance of from 1.5 to 1.6 ohms. Sup-
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In this foto-
tograf may be
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and oscillation
tranaformer,
Note the load-
ing coils on
the right.
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On the Gallery May Be Seen the Control Switchboard.

plied by the powerful arc of which we have
already spoken, or by the H. F. alternator,
this antenna gave, even during the summer,
very good communications with the United
States. During the worst days of July and
August, the quiet hours during which traffic
could be handled were sufficient to allow
all the messages to be sent out without long
delay, but it can not be said that Lyon can
work with' the United States at any hour
of the day in any season, as does the La-
fayette Station. It works every day, but
during the hot months, a few hours only.
The high frequency alternator used at YN
is of the Bethenod-Latour type; it is a
French machine which has heen in use more
than a year, during which time it has given
excellent results, and it has needed no re-
pairs.

THE BETHENOD-LATOUR H.F. ALTERNATOR

This alternator, like the American Alex-
anderson, gives directly the high frequency
necessary. The frequency is not multiplied
inside the machine, as in the Goldschmidt
alternator, nor outside with frequency trans-
formers, as it is done in the German Sta-
tion at Nauen. This high frequency is ob-
tained by the high speed of rotation (3,000
revolutions per minute) and by a great
number of poles and a few details which
we cannot describe here, and which consti-
tute the improvements of the machine. This
alternator which can supply the antenna with
150 to 180 k.w. at a frequency of 20,000
cycles, is run by a 5,000-volt D. C. motor.

As the speed is very important in order
to have a constant frequency, thus a con-
stant wave-length, a double system of regu-
lation of the speed is used. First: the D. C.
Aynamo supplying the motor running the
alternator has its voltage regulated by a
Thury regulator, and the motor itself is
equipt with a mechanical regulator which
acts on the field current in case of variation
of speed. By this device, a great regularity
in speed is obtained and the variation can-
not exceed 0.05 per cent.

The alternator supplies the primary of an
oscillation transformer which is made of
several pancake coils, and which acts by in-
duction upon the secondary similarly con-
structed and connected into the antenna cir-
cuit hetween the loading coil and the ground.
(See Fig. 3.) The manipulation is made
by opening and closing the circuit without
any compensating wave. Between the dots
and the dashes, the alternator is short cir-
cuited and no current flows in the antenna:
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The Oscillation Transformer and the Sending Condensers
at YN

the reading of such signals is very easy and
all the receiving stations corresponding with
YN have declared that the reception of sig-
nals sent with the alternator is much easier
than the reception of those sent with the
arc. The Lyon Station is actually a very
powerful one, equipt with the most up-to-
date apparatus. Besides the spark set which
is used only at exceptional times, it has two
powerful undampt sending sets, an arc and
a high frequency alternator. One or the
other of these sets can deliver from 150 to
200 k.w. of energy in the antenna. Both
have had satisfactory communication with
America, the excellent results of which we
shall now speak.

The American Stations, as we have stated,
received the signals from YN several hours
each day. The number of hours during
which traffic can be carried on is greater in
the winter than in the summer, but it can
be said that even during the worst days in
the summer it is still possible to send during
at least six hours. The corresponding sta-
tion of Lyon, in America, is Annapolis,
NSS. YN is heard very satisfactorily in
Shanghai, China, and in Central Africa.
The reception is so regular that upon the
demand of the correspondents, it sends news
and press messages daily, especially for
Central Africa.

Since March, 1918, it has also sent press
notices for the Far Fast, and since Sep-
tember of the same year, YN has also been
received in Australia and in New Zealand
and its signals will be used in the deter-
mination of longitude at Sydney and Ade-
laide, Australia, by a method that will be
described later.

I1f YN has good results in traasmitting,
the reception is also being greatly improved.
Some receiving sets, using loop aerials equipt
with multi-stage amplifiers, are used. These
receiving sets, being installed inside of some
Faraday cage, make possible the reception
of the corresponding stations to be carried
on less than a mile away, while the big sta-
tion is sending at full power. Duplex com-
munication is then easily obtained and al-
lows the antenna. to be used in transmitting
constantly. All the modern high-power
stations are so equipt.

The YN station sends time
signals which are used in the
determination of the longitude
at the points where they are
received with a precision of
1/s0 of a second. The prin-
ciple of these measurements is
very simple. For instance, YN
sends 300 beats consisting of a
dot, lasting from 20 to 25 hun-
dredth of a second, spaced by
one second less 1/50 of a sec-
ond. These dots are automat-
ically sent by a clock making
contacts at the required speed.
At the Paris Observatory one
determines the exact hour at
which the first and the last of
these dots are sent, by listening
into the same telefone the dots
sent by Radio and the dots
made every second by a stand-
ard clock.

At any time the dots made
by the pendulum of the Ob-
servatory and the dots sent by
Radio do not coincide with one
another. As the first are pro-
duced every second and the
others every second less 1/50
of a second, the difference of
time between the two series of
dots does not stay invariable,
and at a certain time coinci-
dence is produced, which is
noted, and allows the operator
to determine at exactly what
second of the clock one of the
beats from YN was produced.
It is sufficient to know the
order number of the dot sent
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Fig. 2. In This Circuit the Arc is Connected in
Series in the Aerial Circuit and Signals are Sent
Without Compensating Wave,

by YN that coincided, to know the exact
time of the first and last beats, with a pre-
cision of 1/50 of a second. The exact hour
of the first and last beats is sent by Radio
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to the receiving station, which, by means of
the same system as the one just described,
notes the time of a coincidence between the
signals from YN and its own clock. It can
then, with this exact time, compare the local
time with the time of the Paris Observatory.
This comparison determines its longitude
with the same degree of accuracy that the
time from Paris is received, that is to say,
1/50 of a second. The two Observatories
in Sydney and Adelaide have just deter-
mined their exact longitudes by this means.

The last improvement which has been ex-
perimented with at the YN Station is the
one consisting in the suppression of the com-
pensating wave of the arc set. This result
is obtained by connecting to the arc a non-
radiating oscillating circuit composed of an
inductance and a capacity. The key is con-
nected in the antenna circuit itself, instead
of short circuiting a few turns of the an-
tenna inductance, as shown in Fig. 2.

The coils of the electromagnet are sup-
plied by a separate source, instead of being
connected in series with the arc supply.
When the key is not presst, the antenna dis-
connected from the arc does not radiate, but
the arc is not shut off, for it works with
the non-radiating circuit. By this system,
only one wave 1s sent and less energy is
consumed, and at the reception, the read-
ing of the signals is made much easier. This
device, invented by a Radio engineer of the
Eiffel Tower Station, has been experimented
with Dbefore, and has given entire satisfac-
tion. It has recently been installed at Lyon
and is expected to be used with the extra
powerful arcs of the Lafayette Station.

Such is the Lyon Station. With its arc
sets working without compensating waves,
with its high frequency alternator supply-
ing from 150 to 180 k.w. in the aerial, with
its receiving stations using loop antennae in
the vicinity of the sending station; it is the
type of the up-to-date high-powered station,
the great progress of which was made dur-
ing the war. For more than two years it
has insured without difficulty the bandling
of the traffic that was asked of it, and in
the future will help the Lafayette Station
in its communications with the United States
and the French Colonies.

Some Transmitting. Tube

Data
By B. F. McNamee*

The amateur who has just started experi-
menting with CW generally finds out that
he has something to learn about transmitting
tubes. The sad fact is that he generally

*Chief Engineer, Moorhead Laboratories, Inc.
(Continued on page 77)
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A New Automatic Recorder

ITH 3,8c0 miles intervening, the

manipulation of a fountain pen on

the third floor of the Northwest

building, in a laboratory of the

National Bureau of Standards,
Washington, D. C., by the action of an in-
dividual in Lyons, France, would seem to
suggest the eighth wonder of the world.
The apparent fenomena is explained by a
description of an instrument for automatic-
ally recording radio signals, an invention
jointly sponsored by Dr. E. A. Eckhardt
and Dr. J. C. Karcher.

The writing of wirsless messages in the
absence of the human ear is not without
precedent, a variety of mechanical means
having been devised. The Eckhardt-Karcher
progeny, however, has establisht claims to
novelty and its use for field service by the
Coast and Geodesic Survey this summer is
a testimonial subscribing to its practical ap-
plication. In fact, the device was developt
for the specrﬁc purpose of recording radio
time signals, its adaptation to the writing
down of other wireless signals being but a
natural outcropping. Compactness, being
portable, and 1ts simplicity, are virtues
vouchsafed for the invention.

The apparatus itself consists of a regen-
erative electron-tube circuit. This involves
the use of an electron tube, popularly known
as an audion bulb, and a potentiometer for
adjusting the mean potential to any specified
value. A variable condenser and fixt induc-
tance comprise a tuned circuit in the grid
circuit of the tube. In the plate circuit there
is a fixt inductance and a plate battery.

In actual operation, the inductances, when
agreeably coupled, excite a rise in the plate
current which will stimulate the grid po-
tential to action. This rise in grid potential
will likewise result in a further rise in plate
current. In a word, the circuit is regenera-
tive. For a suitably selected filament tem-
perature, starting with an adequate grid po-
tential and gradually altermg the same in
the direction of more positive values, a grid
potential will be attained at which the
circuit becomes self-oscillatory.

The beginning of oscillations is attended
by a rise in the mean plate current. The
volume of the excitation of the latter is
largely determincd by the design of the cir-
cuit. One circuit employed by the Bureau
of Standards was responsible for a varia-
tion in rise from a fractional milliampere to
several milliamperes, while in another unit,
the excitation ranged from one or two mil-
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Complete Diagram of Conneetions of the Re-

ceiving Bet.

By S. R. WINTERS

'Chis fotograf
shows the
complete
recorder de-
signed by
Messrs,
Eckhardt and
Karcher.

On the left is
the radio re-
ceiver and
amplifier,
while on the
right is the
recording
instrument.
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liamperes, to an ultimate value of co milli-
amperes. By inserting the windings of a
telegraf relay in the plate circuit of the re-
generative system the relay may be so ad-
justed that the inception of self-oscillations
in the regenerative circuit will cause the re-
lay magnet to attract the relay armature.
Similarly, reversing the order, the ceasing
of the oscillations will release the relay ar-
mature. Ultimately, if the circuit is prop-

~|

-
Simplified Hook-up of the Receiver Showing the
Battery and Potentiometer by Means of Which
the Grid Potential is Adjusted.

erly tuned and agreeably related to a wire-
less-receiving antenna, with the mean poten-
tial adjusted to a value immediately below
the critical one, an incoming signal raises
the grid potential for the moment above the
critical value. The regenerative circuit be-
comes self-oscillatory and the telegraf relay
functions.

Thus the telegraf relay can be forced to
operate any recording device. Not unlike
the Irishman, however, who when being in-
duced by the automobile salesman to pur-
chase a speed-demon of a car inquired,
“How fast can you stop the thing?”; simi-
larly, how can ycu stop the oscillations of
the regenerative circuit? Drs. Eckhardt and
Karcher have successfully answered this
question. A restoral of the circuit to a re-
ceptive state, when the wireless signals close,
is accomplisht by two contacts on the re-
lay, one of which is closed when the relay
armature is released and the other contact
closed when it is attracted. The barring of
the inner contact short-circuits a low-re-
sistance coil of a few turns sandwiched be-
tween the two regenerative coils. In effect,
this action screens one of the regenerating
corls from its compamon the self—oscxllatrons
ceasmg The opening of the screonmg coil
is not penalized by readjustments in the re-
generative circuit, hence avoiding a kick-
back. This safety valve, figuratively speak-
ing, renders is possible to operate with an
extremely narrow margin with reference to
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the critical potential.

The utter absence of kick-back, or read-
justment in the regenerative circuit when
the oscillation-silencing contact opens, is the
primary source of sensrtrvrty and range of

the Eckhardt-Karcher invention. Therein,
claim to distinction is beyond peradventure
—the first device to record mechanically,
employing a single audion bulb, wireless
messages from far-away European points.
Freak performances are not credited to the
invention, but the continuity of its behavior
in recording wireless conversations daily for
a period of many months identifies the ap-
paratus as being well-ordered. In the par-
lance of the street, as the phrase applies to
human relations, this device is a- “regular
fellow.” Its operation is under perfect con-
trol and in the reception of Transatlantic
messages, the process may be repeated
“world without end.”

The recording apparatus is deservedly of
interest. A sheet of paper, in a receptive
mood for obtaining the record, is wound
around a cylinder. The latter is rotated at
a uniform rate of speed by a clockwork,
picturesquely described by Doctor Eckhardt
as being actuated much in the same fashion
as the grandfather clock, by falling weights.
When off duty, the recording fountain-pen
traces a straight line, which for the sake of
identification is described as the datum line.
By tuning in on any transmitting station, the
pen bids goodbye to the datum line when
the signal begins only to return, when the
message is concluded. Short and long
humps in the datum line, bearing similarity
to the dots and dashes comprising telegraf
signals, are means of interpreting the long-
distance communications so faithfully re-

(Continued on page 46)
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The Oscillograf’

By JESSE MARSTEN

AL

Fig, 4. Gen-
eral view of
a complete
oscillograf.
On the left
are the gal-
vanometern
units while
on the right
are the small
slits for ad-.
justing the
width of the
light rays.
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N discussions of radio telefone meth-

ods and modulation systems placed be-

fore amateurs one frequently comes

across a statement to the effect that the

percentage of modulation can be deter-
mined by the use of the oscillograf. Just
how much information this gives the ama-
teur it is difficult to say—it probably depends
upon the amount of his electrical training
and reading. However, it is fairly safe to
say that most amateurs have not seen an
oscillograf and do not know how it is used.
Still the determination of the degree of
modulation is important, and the method of
doing this by means of the oscillograf, the
only accurate method, ought to be under-
stood by the amateur. Especially so since
a large percentage of radio engineers are
recruited from the amateur fraternity, and
are frequently put on such work with little
preliminary notice or preparation. In such
cases, a little previous reading on the con-
struction and operation of apparatus comes
in good stead.

Not only is the oscillograf of importance
in radio telefony, but it has a general use in
all alternating current and telefone work.
In general it may be said that the oscillo-
graf is used to obtain electrical data and
information when the qualities to be deter-
mined vary too rapidly to be recorded by
the usual electrical instruments. Thus, it is
not possible to obtain the instantaneous val-
ues of voltage and current in a telefone
speech wave by the use of voltmeters or
ammeters, for the values fluctuate too rapid-
ly for the meter to follow. The oscillograf
will picture the complete wave and thus
show values from instant to instant.

One of the most used oscillografs in this
country is that made by the General Elec-
tric Co. and called the Type EM Form C
Oscillograt. This oscillograf belongs to the
class of “Moving Coil” oscillografs, and the
principle on which it operates is as follows:

Figure 1 represents an elementary oscillo-
%raf in which a steady constant magnetic

eld is produced either by means of a per-
manent magnet or a direct current electro-
magnet. Between the poles of this magnet
is suspended a coil of wire of one turn,
made up of two wire filaments ff. The cur-
rent of which the oscillograf is to be taken
is sent thru this coil. At any instant the
direction of the current is up one wire of
the coil and down the other as indicated by
the arrows. Therefore, due to the electro-
magnetic force action between the magnetic
field and current, one wire will be displaced
forward and the other backward. Thus the
coil is twisted first in one direction, then in
the other, with the alternations in current.
The amount of this twist is proportional to
the strength of the current oscillograf, con-
sequently the coil follows exactly all the va-
riations of the current. If now, a small
mirror is attacht to this coill at m and a
source or ray of light is played on the mir-

—r——
*Constants end fotos by courtesy of General Elec-
tric Co.

ror, this ray will be reflected in the various
positions of the coil as it rotates. Thus,
this reflected ray of light will also follow
the variations in current. If this ray of
light is reflected on a screen which is mov-
ing at right angles to the motion of the ray,
a continuous wave will be produced on the
screen, which will be a true copy of the
current oscillografed. It is readily seen that
if the moving screen is a sensitized foto-
grafic film, a negative will be produced,
which when developt will give a permanent
fotograf of the wave.
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This Diagram Shows How a Radiofone Bet is
Connected to an Oscillograf. A Rectifying Cir-
cuit i3 Used Between, 80 That the Vibrator of
the Oscillograf Can Vibrate at Audio Frequency.

In observing the wave of the oscillografed
current a stationary screen is actually em-
ployed. In this case instead of the moving
screen, whose motion is at right angles to
that of the reflected ray, a rotating mirror
is used, the motion of which is at right
angles to that of the coil mirror. Thus the
effect produced is the same as with the mov-
ing screen, for the reflected ray is given
two motions which are at right-angles to
one another, and a continuous wave is ob-
served on the stationary screen.

This is the simple theory underlying the
operation of the moving coil oscillograf.
The important conditions which must be
met by such an oscillograf are as follows:

1. The natural period of vibration of the
oscillograf coil (or element as it is some-
times called) must be very small. For in
order to follow such rapid variations as that

of speech currents, the coil itself must have -

a high natural frequency.

2, The coil must be critically dampt, so
as to prevent the movement of the coil
becoming oscillatory. The necessity for
this is evident when one considers that when
the current reaches its maximum value the
coil deflection may overshoot its marks, un-
less it is properly dampt, and thus gives
false records of the wave.

The accompanying fotografs will give a

.
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very clear idea of the construction of the
oscillograf. The oscillograf is enclosed in
a light tight box. The internal parts are
shown in Figs. 2, 3 and 4.

Fig. 2 shows a detailed view of the oscil-
lograf vibrator complete. The vibrator coil
is clearly visible in the cell and is con-
nected between the terminals VT, and passes
over the grooved pulley near the bottom of
the cell. The tension on the wires is ad-
justable by the tension screws TS, and this
tension is indicated by a spring balance SE.
For the usual vibrator this tension should
be six ounces. The small vibration mirror
VM is .cemented to the two wires in the
narrow air gap between the wedge shaped
pole tips PT. The necessary damping of
the motion of the vibrator is secured by fill-
ing each cell with a damping liquid just suf-
ficient to cover the top of the pole tips PT.
This liquid usually consists of a mixture of
white castor oil and pure turpentine. The
free period of the vibrator, as usually made,
is about one-six-thousandth of a second
This is sufficiently high to secure accurate
results in the ordinary work usually met.
However, special high sensitivity vibrators
have been made whose periods are around
one-ten-thousandth of a second. This vi-
brator, of course, should never be used with
currents of the same frequency as the vi-
brator. Due to possible resonance effects
the swing of the coil may become so great
as to cause damage to it.

Fig 3 shows the complete galvanometer
unit assembled. As can be_seen, there are
three vibrator elements, each alike so that
they can be substituted for one another in
case of necessity. For the magnetic field
electro-magnets are used, as they are found
to be superior to the permanent magnet
type. Posts MP connected to the magnet
frame are provided so that if necessary the
vibrator elements may be conveniently
grounded to it. In general the vibrator

Close-up View of & Unit, The Small Mirror VM
May Be Seen Fixt on the Coil, Which is Placed
Betweoen the Poles PT of the Field Magnet.
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should always be grounded, but when the
voltage between the elements is greater than
150 volts, it must be grounded.

The small vibration mirrors attacht to the
coils are clearly visible as the bright spot
in the centers of the cell windows in Fig. 3.
The ray of light when reflected from this
mirror can be observed on a white screen
fixt on the top of the case. On the
screen this should appear as a white point
practically for best results. If it is a white
point, the curve which the spot traces will
be a clear-cut white line or curve, but if
the spot is not a point, but a square of ap-
preciable dimensions the curve which it
traces will not be a clear-cut line, but a
band having a definite width. This is not
desirable for measurement purposes. Fur-
thermore, the image of the curve will not
be distinct. In order to secure this fine
image of the mirror on the screen an ad-
justment of the light spot is made. By
turning the pin E in Fig. 4, the slits O are
opened and their widths adjusted to the size
required. These slits allow the ray of light
to pass thru to the mirrors and by narrow-
ing down the beam the necessary adjust-
ment is made to suit.

In this way the three clear-cut images of
the mirrors can be seen on the screen. Now,
for purposes of observation, it may be de-
sirable to have these separate images in
definite positions on the screen. This can
be taken care of by the adjustment screws
S and W, Figs. 3 and 4. Screw S controls
the vertical motion of the mirror and screw
W the horizontal motion. Thus by manipu-
lating these two adjustments, the image can
be located at any point of the screen. The
three small prisms G in Fig. 4, thru which
the light from the arc lamp or other source
passes on its way to the mirrors, may also
be adjusted by the screws H, thus playing
the light directly on the mirrors.

The application of the oscillograf to al-
ternating current measurements and radio
teletony will be understood from the fol-
lowing. Since the determination of the per-
centage modulation in radio telefony is real-
ly a problem in comparing amplitudes of
oscillations we will consider first the prob-
lem of determining the instantaneous values
of an alternating current of audible fre-
quency.

By making the adjustments described
above on the image of the vibration mirrors,
the three images may be made coincident,
leaving on the observation screen just one
point, which point will trace a straight line
on the screen. This straight line may be
used as the zero line. A direct current of
known magnitude is now applied to, say,
the left hand vibrating element, and this
element will therefore be deflected an
amount proportional to the known current
and another straight line will be traced on
the screen above the zero line. The amount
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Fig. 8.
fotograf
shows a
complete
galvanometer
unit.

The small
mirrors may
be seen thru
the cell
windows,
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by which it is above the zero line is a
measure of the value of the current. The
current to be measured now, say, the audio
current in the plate circuit of a modulation
amplifier, is applied to the right-hand vibra-
tion element. This element will be deflected
thru varying angles each instant, depending

Direction of
current ara
grven mstant
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" Permanent or
OC electromagner

Frg 7

Ktown DC current fraced by ler't hand vibralor
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AC speech wavée faced  Zero aus fraced by
by right hand vibralor center vibrator
Frn R
Fig, 1 Bhows Diagramatically How the Little
Mirror i3 Fixt on the Coil Bubmitted to a Strong
Magnetic Field, While Fig. 8 Shows the Lines
Traced by Three Vibrators When the Osecillo-

graf is Used to Determine the Percentage Modu-
lation of a Radiofone Bet.

on the values of the current at each instant,
and the curve it will trace will be an alter-
nating current of varying amplitude there-
fore, and will appear on the observation
screen as such, The screen will show the
following :

1. A straight line traced by the center
mirror thru which no current flows, and
which acts as the zero axis.

2. A straight line traced by the left hand
mirror thru which a known current flows.
This line is above the zero axis.

3. An alternating current curve traced by
the right-hand mirror thru which the alter-
nating current to be measured flows.

These will be seen in Fig. 8 Since the
known current is measured by the distance
of its curve or straight line above the zero
axis, we can easily find the value of the
alternating current at any instant by noting
its distance above the zero axis and com-
paring with that of the known current; in
a similar way voltages may be measured.
It can be seen also that by tracing a volt-
age wave with the leéft hand element, and
the current wave with the right hand ele-
ment, using the center element as zero line,
we can observe both voltage and current
waves simultaneously and thus obtain data
as to the phases relationships.

We can now consider its application to
radin telefony, particularly to the determi-
nation of the degree of modulation in a tele-
fone set. The problem here is to determine
the ratio of the audio frequency amplitude

(Contined on page 60)

A NEW MODULATOR FOR TUBE TRANSMITTERS

Here is an Eficient Chopper for That C.W, Set
of Yours, By its Uses D, X, S8tations Are More
Easily “Raised.”

Foto by courtesy of the Northern Electric Co.

The accompanying illustration shows a
new device offered to the amateur field for
I. C. W. (interrupted continuous wave)
transmission.

The advantages of a modulator of this
type, when used in the proper circuits of a
tube set are, as yet, not fully known to
many experimenters in this country, but
they will shortly be found in all modern sta-
tions. All the tubes may be operated as
oscillators and with correct adjustments, the
peak value of antenna current may attain
twice its normal C. W. value without caus-
ing any overload on the tubes. The in-
creased range obtained is at once evident,

Non heterodyne receiver is necessary to re-
ceive signals sent out with this modulator
and any frequency note up to 1,500 cycles
may be obtained by adjusting the motor
speed. A special type of brush and brush-
gear has been designed so that the time in-
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tervals between interruptions are of the
proper value.

The construction has been made very
sturdy and no critical adjustments are re-
quired, as is characteristic of rotary gaps in
spark transmitters.

Complete instructions and wiring dia-
grams are supplied by the dealer with each
modulator.

CONSTRUCTION OF BALL-AND.
CUP VARIOMETERS.

Mr. E. S. Smith, who wrote the article
on the construction of variometers, on page
862 of the June issue, requires the follow-
ing rectification to be made:

The number of feet on both the primary
and secondary should be 48 feet each, in-
stead of 24 feet, as mentioned, and which
is _fhe number of turns in each half of the
coils.
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Nauen Time Sighal Radio Service

By DR. ALFRED GRADENWITZ

Berlin Correspondentlof ‘*‘Radio News”

and from 12h. 56m. 55s. to 57s.,
a. m. and p. m. (Central Euro-
pean time), when a polarized
relay will be actuated, which in
turn closes the telegraf current.

At the Nauen Radio Station
there is likewise installed a
polarized relay (Fig. 2) which
under the action of the first
current impulse starts the pre-
liminary signal sender (Fig. 3).
After the latter has been ac-
tuated, the main signal sender
(Fig. 4) is ready to be started
by the second current impulse,
at 1zh. 56m. s5s.

Previous to sending the time
signal, a Morse communication

Fig. 8. This Apparatus Sends the Preliminary
Bignals, Which Consist of 20 V., a Call Signal,
POZ and MGZ.

O reliable navigation can be im-

agined without an accurate deter-

mination of time. This was, in the

prehistoric days, before the advent

of wireless, effected exclusively by
means of the chronometers provided on
board each ship, which, of course, in spite
of their remarkable precision, did not pre-
clude the occurrence of small divergences.
Since the invention of radiotelegrafy, cen-
tralized services have, however, been organ-
ized in several countries, by which regular
time signals of remarkable accuracy are at
proper intervals transmitted to ships equipt
with wireless receivers. Some particulars
as to thi¢ German Time Signal Service are
given in the following:

Time signals are given out by the German
Oceanografic Observatory at Hamburg (for-
merly by the Hamburg Astronomical Ob-
servatory) and transmitted by the Nauen
Radio Station. The remarkable precision
with which this service has been carried out
for the last few years is mainly due to the
co-operation of Professor Schorr, Director
of the Hamburg Observatory.

The time signals are given out automatic-
ally by a pendulum clock fitted with a con-
tact device at 1 a. m. and 1. p. m. (Central
European time, corresponding to r2h mid-
night and 12h noon mean Greenwich time)
respectively, thru a cable strand set apart by
the Postal Department. In spite of this rela-
tively complicated arrangement, the time sig-
nals arrive at Nauen with admirable precision.

Whereas the whole sequence of time sig-
nals was formerly led over the cable strand,
a change has recently been made, in so far
as only two short current impulses, destined
to start the signals, are now caused to pass
thru it. Starting clocks (second-pendulum
clocks of remarkable precision) are installed
at the Hamburg Oceanografic Observa-
tory. On the hour-axle of each of these
(one rotation in 12 hours), on the minute-
axle (one rotation in one hour) and on the
second-axle (one rotation in one minute),
there are mounted slotted discs. Levers are
provided which at certain time intervals are
inserted into these slots, thus closing an
electric contact. The three contacts are ar-
ranged in series, so that a current is only
allowed to pass in case all three are closed
simultaneously. The first contact is made
for about 40 minutes, viz., from 12h. 40m. to
th. zom. (a. m. and p. m.), the second, cor-
responding to the two slots of the minute-
axle disc, twice each hour, viz, from sqm.
30s. to 55m. 20s. and from 56m. 30s. to s7m.
20s., and the third, each minute from 5ss.
to 57s. The three contacts are thus made
simultaneously from r2h. s4m. 53s. to 57s.

Fig, 4.
This foto-
graf
shows
the main
signal
sender.

It is a
pendulum
making
contact
each
second,
and olos-
ing the
circuit of
the relay
which
may be
seen at
the bot-
tom,

The upper
fotograf
shows the
time sig-
nals sent
by POZ.
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is obtained from Nauen with
the Hamburg Oceanografic Ob-
servatory and the line is tested.
After completing the time sig-
nal, the Observatory is in-
formed from Nauen whether
the time signal has been sent
properly or whether there has
been any trouble interfering
with the time service.

The preliminary signal send-
er (Fig. 3) comprises two con-
tact discs into which the pre-
liminary signals (viz.,, 20 “V,”
a call signal, the conventional
word for Nauen “POZ” and
“MGZ” Mittlere Greenwich-
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Zeit = mean Greenwich time) are cut.
After being once disengaged, the contact
discs are set rotating by weights.

The main signal sender (Fig. 4), as con-
structed by Prof. Wanach, of Potsdam,
mainly consists of an ordinary second-pen-
dulum mechanism, causing a toothed disc to
rotate once every 2co seconds. To the right
of this disc, there is arranged a pair of con-
tact springs, closing a circuit as soon as a
tooth of the disc presses the longer spring
(by a steel piece attacht to it) against the
other spring. The pointed teeth correspond-
ing to the time signal dots will give cur-
rent closures each of .1 second duration,
whereas the broader teeth corresponding to
dashes cause the current to be completed for
a whole second. The current completed by
the pair of contact springs causes a Siemens
and Halske printing telegraf relay to be
operated, which in its turn actuates the in-
termediary relay of the musical spark sender.

The mechanism for disengaging and stop-
ping the pendulum is interesting: The lower
point of the pendulum at the state of rest
1s hooked fast behind the movable armature
of an electro-magnet. As the current im-
pulse comes from the Hamburg Ocean-
ografic Observatory, the movable armature
1s attracted, thus disengaging the pendulum,
after which it is stopt by the movable arma-
ture of another electro-magnet. After th
rotation of the disc has been completed, at
th. om. 14s. (Central European time), a
metal piece fixt to the signal disc compresses
a pair of contact springs fixt at the left
side of the signal disc, thus sending a curt
rent impulse into the second electromagnet,
disengaging the resilient armature of the
first magnet and causing the pendulum to be
hooked fast again, until the next disengag-
ing current impulse is started 12 hours after-
wards.

The disengaging clocks at the Observa-
tory are always kept accurately timed, a
regulation being made twice a day. These
clocks will work with well-nigh incredible
accuracy, depending only on the atmosferic
pressure, so that the daily correction does
not exceed a very few hundredths of a sec-
ond. This correction is ascertained by com-
paring the clocks with the astronomical
chronometers of the Oceanografic Observar
tory. The accurate time is determined at
intervals of five days each, in case of bright
weather, by means of a Bamberg transit in-
strument. Moreover, the Potsdam Geo-
desical Institute and the Wilhelmshaven
Nautical Observatory are watching the Time
Signal Service, wiring each time to the
Oceanografic Observatory a bulletin com-
prising their own calculated corrections. This
is of the highest importance, especially in
the event of long spells of hazy weather.
Moreover, the Hamburg Observatory does

(Continued on page %8)

Fig. 2. This Polarized Relay Starts Automatically the Pre.
liminary Signal Sender Shown in Fig. 8.
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New Radio Apparatus

INCE the invention of the telefone, it

has been the goal of experimenters to

produce a telefone system which would
transmit and reproduce not merely intelli-
gible sounds, but the human voice with all
its qualities. It was in realization of the
great advantage in so reproducing the voice
that the development of the “Phonetron” was
undertaken. The theory of the investigation
was based on the assumption that it was un-
desirable to use a horn or megafone in order
to transmit to the surrounding air, as re-
verberation or “horn tone” would be en-
countered. It was considered advisable to
act upon a large area of free air and for
this a rigid diafram was used. It will be
noticed that the sound from such a diafram
has a freedom of its own and lacks the con-
finement and directivity of a horn.

The “Phonetron” combines such a dia-
fram with an actuating electrical system.
This electrical system consists of an en-
closed electro-magnetic solenoid producing
an annular field in which an armature coil
is suspended from the apex of the conical
diafram. The magnet is energized by a
six-volt storage battery supplying 24 am-
peres to a field winding.

The “Phonetron,” because of its faithful
acoustical and electrical properties, is par-
ticularly adapted to the field of radio telef-
ony. It is reversible, that is, it may be
used to convert sound into electrical energy

The “Phonetron”

ISR ORI OREY

On the right
Fig. 1 shows the
Phonetron, a

new type of
amplifying tele-

fone receiver,
which reproduces
very faithfully

all sounds, es-
pecially the

gpeech.
Fig. 2 shows the

diagram of con-
nections of the

apparatus.

Fotos by court-

esy of Conti-
nental Radio &
Electric Corp.
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or to convert electrical energy into sound;
in other words, the “Phone_tron" is not a
loud speaker; it is an electrical sound con-

verter. It can be used either for reception
of radio signals or for radio telefone trans-
(Continued on page 75)

New I[nter-Tube Tone Freauency Amplifying Transformer

T is a well-known fact that the im-
pedance of a tone frequency amplifying
ransformer for maximum amplification
must at least be equal to the output im
pedance of the preceding tube in a cas-
cade amplifying set. There is an allowable
variation for the imnedance of the trans-
former when loaded on the secondary by an
amplifying tube, but, nevertheless, the maxi
mum signal is obtained from a transforme-
especially designed to fit the output im
pedances of the tubes with which it is used.

Prior to the introduction of this amplify-
ing transformer, amateur experimenters
were compelled to employ intervalve trans-
formers of various characteristics, none of
which were designed specifically for the Ra-
diotron detector tube and the Radiotron am-
plifier tube. This transformer not only has
been designed to fit these vacuum tubes, but
especial care has been taken to reduce the
transformer losses to the lowest possible
milliamperes.

The accompanying illustration shows the
new amplifying transformer which, in re-
cent tests, has proved most conclusively that
it is superior to any on the market today.

ELECTRICAL CHARACTERISTICS
/I. Ratio of secondary to primary turns,
o/1.
2. Useful frequency range, 60/3000 cycles.
3. Allowable current on each winding, 1>
milliamperes.

A New Amplifying Transformer Entirely En-
closed in & Metallic S8hell.—Foto by courtesy of
the Radio Corporation of America.

4. Test voltage between windings and be-
tween core and windings, 300 volts at 6o
cycles.

5. Terminal voltage limit of secondary
winding, 300 volts.

6. D. C. resistance of windings: Primary
435 ohms, Secondary 5100 ohms.

7. Impedance at 1000 cycles (one milli-
ampere).

Primary with secondary open, 19,000 ohms

(approximate).

Primary with secondary shorted. 650 ohms
(approximate).

Secondary with primary open, 1,400,000

ohms (approximate).
Secondary with primary closed, 43,000 ohms
(approximate).

In general. a tone-frequency amplifier
transformer should occupy the same posi-
tion in the output circuit of a vacuum tube
as the receiving telefone. The terminals P
and F of this transformer may be connected
to the binding posts which ordinarily are
connected to the telefone receiver. The sec-
ondary terminals should connect to the grid
and flament of the following tube of a

(Continued on page 72)

A Safety Fuse for Vacuum Tubes

What did you feel the day you saw the
filament of your V. T. burn out because you
tried to increase the filament current a little
too much? We won't describe it, as you

This Fotograf Shows the Safety Fuse Itself
and How it is Mounted on the Prong of a V.T
Foto courtesy of the Radio Equipment Co.

KNOW it and we feel sure that. at the
very second when darkness succeeded the
light inside the bulb, the wall of the op-
erating room echoed with a few curses—.

Tt is a fact that most of the time the ama
teurs little know that a very slight increase
over ‘he normal filament current and volt-
age decreases the life of a tube in great
proportion. For instance, an increase of
about four to five per cent. in current de-
creases the life of certain tubes about 23
per cent.

Then, to obtain the maximum life from
a tube filament, it should always be run at
its normal current value. Unfortunately, up
to the present time, there had been no prac-
tical device that could be used by the ama-
teurs to protect their tubes, and the price of
an ammeter is beyond the reach of the ma-
jority.

To overcome this, an engineer who has
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had much experience with tubes, designed a
fuse that protects them very efficiently, This
type of fuse, shown in the accompanying
fotograf, may be fixt to any tube in use,
and several models have been designed to
protect each particular tube, used as de-
tector, amplifier or oscillator in C. W. sets.

This safety fuse, which is now being man-
ufactured and sold to the public, will cer-
tam!y be welcomed by the amateurs if they
realize that for a few cents they can pro-
tect a tube which is worth $5 to $8, or even
more.

The fuse itself fits the prongs of any
V. T, as may be seen in the fotograf, and
is easily mounted. It is made of a tubvilar
piece of insulating material with a brass
cap at one end. this coming in contact w'th
the spring in the socket, and a ring at the
other end, making contact on the prong it-

(Continued on page 72)
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Radiating Eight-tenths of an Ampere with a
Single ““J”” Tube

HE advantages which C. W. holds

forth in the perfection of radio com-

munication have long been realized

by certain radio engineers in this

country and abroad. This is espe-
cially true in stations designed for long dis-
tance communication and those stations,
which during the war were under the com-
mand of military and naval authorities.
They realized and put into practice this dis-
tinct departure from the beaten track and
this resulted in the remarkable short route to
radio efficiency which is nearly universally
establisht today.

The timed spark, arc, reflector alternator
and frequency transformer all furnish an
interesting story of this development, but
none of these methods compare with the
Alexanderson alternator for high power or
the vacuum tube for Tow power and semi-
low power transmission. Much has already
been said concerning the Alexanderson al-
ternator and much continues to be said re-
garding the use of the V. T. in all of its
very diversified figld of usefulness. By rea-
son of the natural characteristics of the ap-
paratus involved, even if price has nothing
to do with the making of our decisions, we
are forced to' refrain from considering the
use of the alternator for our own particular
research.

It is safe to say that prior to 1914 there
were hardly a dozen amateurs in this coun-
try who had any practical knowledge of
continuous wave apparatus, and most of
those who had were experimenting with the
“singing arc” transmitter. It was found

By ARTHUR H. LYNCH

On the left
is a fotograf
of the com-
plete set with
which the
experiments
were made.
On the right
Fig. 1 shows
the hook-up
of the trans.
mitting unit.

Foto by
cotirtesy of
A. H. Grebe
& Co., Inc.
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that this piece of apparatus was very
troublesome and inefficient on short waves.
And it should be remembered that but little
general attention had been given to the
newer forms of receiving circuits, which
have contributed so much toward making the
use of C. W. so satisfactory. There is
little need of reiterating the story of the
V. T, in its application to receiving appa-
ratus; that is more or less common knowl-
edge, but regardless of all that has been
said and written and publisht concerning
C. W. transmitters, we find that the air is
still filled with the irrepressible buzz of the
malevolent spark coil, with its broad, inter-
ference-producing wave. This is greatly
due to the fact that many of those who
would like very much to own and operate
a tube transmitter are led rather instinctive-
ly to feel that the use of such a set requires
a great amount of expensive apparatus to
say nothing of skill in assembling and op-
erating. More than anything else, the sup-
plying of the plate potential acts as the
bugaboo. Consideration of the equipment
herein described and the simplicity of the
circuits used should relieve the feeling that
it is necessary to spend great sums or much
time in procuring and assembling a good,
workable, cheap C. W. transmitter and
methods for obtaining the plate voltage are
shown. In many cases it will be seen that
much of the apparatus already found in the
modern receiving station may be called into
activity as a transmitter. This is very ap-
parent from the illustration; most of the ap-
paratus will be recognized as forming the
units for receiving sets.

ADVANTAGES OF C, W. TRANSMITTERS.
Some of the most important advantages

On the left
Fig. 2 shows
the hook-up

——
—
=
—
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of C. W. may be outlined, as follows:

More distance for a given power input,
due to the low absorption factor of C. W.
and “the. lack of decrement in the emitted
wave, and the ease with which C. W. may
be read thru QRM. More reliable commu-
nication, due to the adjustment of the re-
ceiving set for the production of a beat note
corresponding to the natural frequency of
the ear and the telefone diafram. Elimina-
tion of interference, due to all the energy
being radiated on but a single wave-length.
Flexibility of wave-length control and tone
control. Use of various forms of transmit-
ters employing straight C. W., voice modu-
lation, tone wheel or buzzer modulators.
The further elimination of interference by
employing as little as from two to five watts
for local work. Noiseless operation and a
very great reduction in the space required
for installation.

SURMOUNTING THE DIFFICULTIES

As previously mentioned, the greatest im-
pediment to the use of C. W. for amateurs
is the amount of plate voltage necessary for
the proper operation of the tubes. Mr. Wil-
liam F. Dijehl has succeeded in arranging
several circuits, which may be used to ad-
vantage for the obtaining of different re-
sults to suit the requirements of the experi-
menter, at the least possible expense. This
is found to be true where there happens to
be an alternating current supply of 60 cycles
available. From the following list and ref-
erence to the various diagrams accompany-

ing this article, it will be seen that a very

good set may be put up without much dif-
ficulty. In all of the diagrams it will be
seen that the marking is the same for the
units employed in the various circuits.

(Continued on page 78)

using a step- T—‘
up transform. F
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er to supply
the high ten-
sions to the
plate, while
Fig. 4 is the
hook-up when
two tubes are
used. Both
halves of the

cycles are
used. i
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Awards of $100 Portable Radio Prize

Contest

FOURTH HONORABLE MENTIDN

Fotograf of Mr. Philip J. McManus, the De-
signer and Builder of the Small Receiver De-
scribed in This Article.

HE accompanving fotografs are of
a small portable receiving set which
1 designed and built myself. The
first shows the receiver cabinet with
the crystal detector. The second
foto shows the set with the audion detector
and also gives a glimpse of the interior.
THE CABINET

The cabinet measures over all 3” x 3" x
214", and is made of rosewood. The panel
is a piece of hard rubber three inches square
taken from an old battery jar. On the left
are the switches for the primary; in the
center are the controls for coupling and re-
generation; and on the right, the rheostat
knob and the secondary switch. Four bind-
ing posts are provided: two for the aerial
and ground and two for the fone connec-
tions. The switch contacts are short pieces
of No. 14 hard brass wire glued into the
panel.

THE COILS

For the tuning inductances honeycomb
coils were adopted, as they occupy a mini-
mum of space and are very efficient. The
primary consists of 64 turns of No. 28 wire
wound on a tube 214” in diameter and 1”
long. It is tapt by units and eights and the
inductance is varied by two switches on the
panel.

The secondary is wound on a card-
board tube 134" in diameter and 38" long.
It consists of 240 turns of No. 36 wire tapt

s

General Hook-un of Mr. McManus’ Portable Set.
Either a Crystal or V.T. Detctor May Be Used.

every 30 turns. In winding, care was taken
to leave an opening for the tubular shaft
which supports this coil. Any degree of
coupling is obtained by rotating the sec-
ondary a quarter turn. The tickler coil
consists of 150 turns of No. 36 wire wound
on a small wooden form 1” in diameter
shaped like the ball of a variometer. It is
placed inside the secondary and rotates with
it. Its inductive relation to the secondary
is varied by means of a rod which passes
thru the shaft of the secondary.

THE DETECTOR

Probably in making a set the size of the
one described, and especially a portable set,
one would not consider anything but a crys-
tal detector. 1 thot, however, that it would
greatly improve the set to add audion con-
trols and connections. This allows for bet-
ter reception whenever it is possible to have
the necessary “A” and “B” batteries, and
does not bother in the least when the crys-
tal alone is used. The crystal detector is of
a peculiar design which is very simple, easy
to adjust and more efficient than most types.
It can be dissembled and carried in a small
box. The mineral cup is the brass cup
from a small battery carbon. FEach of the
parts fits into a short piece of brass tubing
on top of the cabinet. to which connections
are made. The audion shown is one of
French make which I use with this set. Of
course any other would do as well; in fact
the French bulb is unusually large and a
smaller one would be preferable. No
socket is used. Holes were bored in the
top of the cabinet and small brass tubes in-
serted to hold the audion and to serve as
connections. The rheostat was made by
winding 10’ of No. 28 German silver wire
on a piece of leather 2” x 1” and bending
into a semicirclee The grid condenser is
made up of three pieces of mica 2” x 134"
and two pieces of tinfoil 194" x 134", The
telefone stopping condenser is similar, but
takes nine pieces of mica and eight of tin-
foil. A grid leak is obtained by drawing
pencil lines on the base of the audion be-
tween the grid and filament contacts. “A”
and “B” battery connections are made by a
small four-prong connection block. As will
be seen from the diagram of connections,
no switches are needed to change from crys-
tal to bulb.

THE AERIAL

Tt was not deemed practidal to use an or-
dinary loop or spiral antenna with this set,
as the smallest of these would be much
larger than the set itself. I use a_ single
No. 20 copper wire, 100’ long which is sup-
ported as high as possible from a tree or
building. The ground is another wire of the
same length, laid on the earth directly be-
neath it. Each wire is wound on a smalil
spool for transportation. Thus the entire
set including a telefone receiver could be
slipped into an overcoat pocket.

THE RESULTS OBTAINED

The receiver described will tune up to
1,000 meters with a suitable aerial. It was
completed too late to give it any exhaustive
test, but a few trials have shown its work-
ing ability. Using the regular amateur
aerial and the crystal detector, I have heard
stations along the coast from Portsmouth,
N. H., to New York and amateur stations
five miles away. One amateur. 10]. €xactly
one mile away, was heard very QSA with-
out any aerial at all. I find it gives almost
as good results as my regular equipment,
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Inside View of the Bet, Note Arrangement of
the Inductances with the Tickler Coil Rotating
Inside the Secondary Which Itself Can Rotate.

which consists of condenser-tuned honey-
combs, but it is not so selective. Using the
small wire aerial suspended between two
trees I could hear NAF, NAD, WBF,
WLC, NAH1, and a few others whose call
1 did not get. I heard one amateur station
very loud; he was about three miles away.
As it was in the afternoon it was not pos-
sible to further test its efficiency on 200
meters, but the above will suffice to show
what it can do.

Everything considered, I believe the nov-
elty of this receiver, its good appearance, and
results obtained are sufficient to repay the
time and patience it took to build it.
Editor’s Note:

This set is the only one using a V. T.,
that was entered in the contest.

Undoubtedly much better results may be
obtained with a V. T. detactor, but the
need of “B” and “A” batteries makes it too
heavv for a portable set.

Front View of the Recelver With the Crystal

Detector Mounted on it, Note in the Center

the Double Knob Controlling the Coupling of
the Secondary and Tickler Coil.
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How.to Construct a Heavy Current Microfone

By ALBERT MARPLE

On the
right is
Fig. 2,
showing
the cup
contain-
ing the |
carbon
grains,
while on
the left
Fig., 3
shows the
slate
chamber
and the
insulating
asbestos
ring.

' ERY often the amateur radio tele-
fone operator and experimenter has
asked the ‘question as to “How to
build a reliable heavy current radio
telefone transmitter ?”’ and just about

as often the inquirer is told that “We have

‘no data on this subject.” While a trans-

mitter of this kind is not the hardest thing

in the world to construct, it must, like all

:other sections or parts of wireless appa-

ratus, be put together right, or it will fail

to respond to commands and even tearful

,pleadings. The transmitter shown in the

-accompanying illustrations is not a thing of

great beauty, we will admit, but when it

‘comes to carrying a mighty big load, or

working overtime, it is worth its

The fibre insulation used to conduct the
electrodes into the cup containing the car-
bon grains is shown at the rear of the cham-
ber. These grains may be purchased from
or thru any electrical store handling telefone
supplies.

The detail of the round fibre piece men-
tioned above is brot out clearly in Fig. 2,
The electrodes, shown in the center of the
fibre plate, are kept from moving in or out
after being once placed, by the two set
screws which may be seen at the circum-
ference. One wire of the aerial circuit con-
nects these electrodes, while the other wire
of this circuit is fastened to the metal stand-
ard, which is used to support the transmit-

ter in any desired position. The transmitter
is held rigid by the set screws shown in
the metal projection. The front and back
halves of the transmitter are held together
by means of two set screws shown near the
circumference of the 4” diameter piece,
while the holes near the circumference have
been drilled out to allow air to circulate and
to keep the inner chamber cool.

In Fig. 3, left hand character, is shown

"the inner chamber holding the carbon

grains. The main chamber of slate is
clearly shown, while a ring or gasket of
ashestos may also be seen. The purpose of
this asbestos is to keep the carbon grains
irom packing under the slate cup and the

carbon diafram. The thick piece of

weight ih gold.

" In this story we will give no di-
mensions, except to say that the face
ofthis transmitter is four inches in
diameter. Figures would “eat up”
valuable space, while they would not
change the actual workings of the
‘completed transmitter. Two views of
this transmitter are shown in Fig. 1.
This illustration shows clearly the
construction of the chamber holding
the insulated slate cup, the purpose of
‘which is to hold the teaspoonful of
carbon grains. In size these grains

mica seen in the center of the cup is
not absolutely necessary, having been
used in experiments calling for two
sections of carbon grains. Also in
Fig. 3, right hand character, is shown
the inner view of the front half of
the transmitter, A piece of thin
mica, indicated by pencil, is employed
to hold the carbon diafram in place.
The long-threaded screws are those
mentioned as holding the front and
the back halves of the transmitter to-
gether.

The tack inner construction of the

are considerably larger than those

not burn up as do the finer grains.

. . . - Fig. 1, on the Left, is a 8ide View of the Transmitter, While
found in the ordinary telefone trans on the Right is & Back View of the Samo, »

mitter, and for this reason they do Mounted on a Rod Along Which it May Blide and Be Fixt by

a Screw,

The Microfone is

slate chamber may be seen in Fig. 2,
as may also the electrodes which con-
duct the current into the cups holding

(Continued on page 50)

Amateur Radio Helps Police

popular every day among the public

and it may be said that in a very
short time, it will be recognized as an in-
dispensable thing. Amateur stations of the
country now receive the market and
weather reports, and in California a test
was made by a newspaper to use them as
Radio reporters,

For those in the East, there is some-
thing that they should listen to—the police
reports of stolen automobiles. which are
sent at 7:30 and 11:30 o’clock in the even-
ing. The reason for sending these alarms
at night is because most of the amateurs
are “on the job” at that time, and there is
more possibility of the alarm being re-
ceived by the greatest number of stations.

It would be highly desirable that gl ama-
teurs listen to these police reports and de-
liver them to the local police forces as they
may lead to the recovery of stolen auto-
mobiles before the thieves can get very far
away.

The following example shows how a
stolen auto truck wag recovered, thanks to
an amateur. A few days ago the following

3. MATEUR Radio is becoming more

article appeared in a local paper:

Radio Finds Stolen Auto Truck

Union Hill, N. J., Boys Relay Brooklyn'Alarm
to Police at West Hoboken.

—_—

A five-ton automohile truck stolen from Gillen Brothers,
‘t-uckmen, of 324 Twelfth street, Brooklyn, has been recov-
ered through the cooperation of an amateur wireless operator
in Union Hill, N. J., who refayed to the West Hoboken police
on alarm sent out by wireless from the New York Polive De-
‘partment.

Mr. R, Frank’s Station, Thanks to Which a
Stolen Truck Was Recovered.
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We have asked Mr. Richard Frank to
send us some details about this, to show
other amateurs how they could use their
sets to a useful end. The following is Mr.
Frank’s reply:

Orly a few minutes before reading the
description of the stolen car Lieut.-Detec-
tive Stanton, of the West Hoboken police,
had seen a truck answering the description
sent by Radio of the missing one, in a
West Hoboken garage. His investigation
revealed that it was the Gillen truck, and
immediately a “found” message was re-
laved to headquarters, New York, thru
our station.

This, according to the wireless operators
at police headquarters, is only one of such
recoveries recorded. They say that wire-
less hunting of automobile thieves has
proved its practicability.

The amateurs are requested by the New
York operator to relay all wireless alarms
to the police of their tawns, The system
has heen taken up in serions earnestness bv
the small town police departments of Hud-
son County. N. T, with the car recovery,
the second within a week. And in both in.

(Continued on page =9)
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$100.00 RHD(O GCCESSORY PRIZE CONTEST

ERE is a new contest for our

budding radio geniuses. This

time the contest 1s not so much

about big sending or receiving

outfits, but it centers on radio
accessories.

When the automobile business was
young, the main thing was the auto-
mobile itself. No one thot of manu-
facturing, advertising and selling ac-
cessories. But every city now boasts
of one or more stores where nothmg
but auto accessories are sold, be i1t a
tire, a spark plug, a crank, a horn, a
tail-lamp, auto gloves, a pressurs
gauge, a gasoline tank, a washer or a
valve—you can buy them all readily
at a low price.

What holds true in the automobile
business is now being repeated in the
radio field. At first there was nothing
but the actual complete outfits or the
apparatus. Gradually the radio acces-
sory business came to the front and
today dozens of concerns are engaged
in selling and manufacturing nothing
but little adjuncts. To mention only a
few, as can be readily appreciated by
glancing at the advertising columns of
this journal: Composition knobs, switch-
points, minerals, all sorts of parts,
panel switches, dials, sockets, sliders,
connection plugs, bulb safety fuses and
dozens of others.

There are always new improvements
cropping up as everyone can see by
looking over the advertising pages of
our radio publications.

But there 1s much room for improve-
ment; there are many little things
needed that will make transmission and
reception of radio messages better and
easier, There are a thousand such
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ideas waiting to be exploited by the
radio fraternity.

Every once in a while we publish a
little stunt that means a small revolu-
tion in radio construction. For in-
stance, some years ago a clever “bug”
showed us how to put the scale, previ-
ously always attacht to the panel right
on a rotating dial. Today, there is
practically no instrument on the mar-
ket which does not include a revolving
graduated dial and knob attacht to it.

That is what we are trying to get at
in this contest. W.¢ want ideas on

I T T T L
ist Prize $50.00 in Gold
2nd ¢ 20.00 ¢ ¢ B
ard [ 15'00 [ [
4th ¢ 10.00 « ¢
5th « 5.00 ¢ ¢

readily

can be
made by the amateur and can also be
manufactured and standardized by the

little things that

manufacturers. What we want there-
fore, are ideas on little improvements
on radio apparatus and it makes no
difference. whether the 1mprovement is
for the transmitting or receiving set, or
whether it is a new wrinkle that can
be attacht to the aerial or to the
ground. It MUST be a little thing,
a true accessory to existing radio ap-
paratus.

In other words, no prize will be
given to anyone who designs a com-
plete instrument, such as a detector,
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condenser or the like. For instance, a
new plug, a new dial, a new switch
lever, a new panel switch, a new socket,
a new switch point, etc., is the kind of
idea we desire, always providing that
the idea is new and has not been used
before. It is immaterial from what
materials the article is made. This is
left to the designer.

While it is not absolutely necessary
that a model be submitted with your
entry, we venture to say that the judges
would rather like to see a model, as it
is often much simpler to judge an idea
if you have the actual article before
vou; but as we said before, this is not
absolutely necessary, but desirable. In
all events a complete sketch .must be
furnisht 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
paying regular space rates. In publish-
ing the various ideas, all the rights re-
vert to the publishers. 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 be entered by con-
testants. The contest is open to every-
one, radio clubs included, except manu-
facturers of wireless apparatus. All
prizes will be paid upon publication.

This contest closes at noon, August
10th, New York, and all entries must
be in at that time in order to be quali-
fied. Should two contestants submit
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the same idea. then in that case the
same prize will be paid to both. Ad-
dress all communications to Editor
Radio Accessory Prize Contest, care
of this publication.

Crystal Amplifier

This communication from omne of our
Bragilian subscribers will be of interest to
our readers. If we are not very much mis-
taken, this is the first time that someone
has succeeded in_amplifying signals from a
crystal detector by using several stages of
crystal detectors. We are also pleased to
see that our Editorials are not an expensive
luxury on our part, but are of help to the
radio fraternity once in a while.

Having read in the November issue of
Ranio News an editorial by Mr. H. Gerns-
back, re experimenting on crystal ampli-
fiers, it rather took my fancy.

Bemg a mad radio enthusiast and having

Lotemiomerer-...

By G. GATIS

taken it as my hobby for the past 10 years,
I have carefully followed up all the new
stunts together with my friend, Mr. Augusto
Pereira.

He and 1 tried to get up a Radio Club
here, and managed to get about 20 members,
but unfortunately the Brazilian authorities
in Rio would not consent to it. We are,
therefore, hindered as regards transmission,
etc., but keep ourselves amused with recep-
tion only, this seemingly the authorities
don’t object to.

It seems a great drawback, as I am sure
it would interest lots of people here.

Tt makes me quite upset when I read your
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In this ampli-
fier circuit
crystal detec-
tors are used
instead of
V.T.'s, No
doubt that
by experi-
menting with
this new type
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magazine about other fellows breaking rec-
ords in sending, and we here have to be
content to sit down and only listen. Well
it can't be helpt I suppose, so let’s get to
work. I have been in the electrical trade
as electrical engineer to a firm out here
for many years, and have lately opened on
my own, this facilitating my knowing
something about radio, which as I have
said always has interested me exceedingly.

I am in posseSSmn of an excellent re-
ceiving set consisting of a two-step valve
amplifier and valve detector. I use a West-
ern Electric V.T. as detector and two Moor-
head V. T.'s as amplifiers, and am able to
receive about 1,000 miles in normal condi-
tions. Hearing SPN, SPA, SPT, and
many other stations and ships, and as for
SPO, can hear him without antenna or
earth. He is about 15 miles from where
I live.

Taking Mr. Gernsback’s ideas in hand
I started working on a crystal amplifier,
using my amplifier transformer for same.
At first I was disappointed, but after many
alterations I get fairly good results with
the accompanying diagram. Of course it
cannot be compared to V.T.’s, as you have
so many crystals to find their sensitive spot
on, but there again I rigged up a most sen-
sitive and difficult to knock-out detector.
as can be seen from the lower diagram. I

(Continued on page 70)


www.americanradiohistory.com

18

Raaio News for July, 1921

Short Wave Tunhing Systems

' By Mounting the Varlometer and the Condenser
on the Same Shaft in a Short Wave Set, Only
One Control is ‘Necessary.

URING the construction, or the

contemplated construction, of short-

wave receiving systems, many pomts

are often mentally traversed in re-

gard to the relative merits of vari-
able capacity and variable inductance tun-
ing. The discussion often comes up as to
which method gives the greatest stability of
operation, which is the least expensive,
which is electrically right and .whxch gives
a maximum of ease in operating, or that
will efficiently cover the greatest wave
range. The writer has done considerable
work along these lines and as perhaps some
of the readers of Rapio News will remem-
ber, described, in the May, 1920, issue, a
very efficient little short-wave regenerative
set with capacity tuning and honeycomb
windings, thereby bringing upon himself the
enmity of some of the distributors of simi-
lar sets having mutually variable inductances
as a means of tuning. Since that time over
50 letters have been received thru Rapro
NEws, stating that the results attained were
beyond the greatest expectations of the
builders. Due to the way in which the first
design was received by a few, it is to be
expected that the arrangement of tuning ele-
ments to be described will meet with the
same form of ridicule from the same few.

Now let us consider a few points in re-
gard to the standard variometer tuned set
of the present day. As we know an induc-
tance presents voltage amplifying properties
which make it quite suitable for operation
in connection with the vacuum tube which is
essentially a voltage operated device. This
condition is particularly valuable during the
reception of waves from 150 to 300 meters
in length, but from then on capacity other
than the inherent capacity of the inductance
coils may be brot into the circuits without
detrimental effect on said voltage amplify-
ing properties so that signals of greater
power at the source and better carrying
properties are being dealt with.

Of course no circuit having inductance
only, were such a condition possible, would
have a natural period or wave-length to
which it is attuned. As wave-length is the
product of a constant times the square root
of the product of the inductance and the
capacity of a circuit, it is easy to see why
this is so. In a variometer, the capacity
present is simply the inherent capacity of
the device and inductance predominates. For
a given wave-length, various values of in-
ductance and capacity may be used, the ca-
pacity always being inversely proportional
to the inductance.

The inductance range of the usual vari-
able mutual inductance is seldom more than
one to ten and the capacity variance of the
windings as they assume different relations.
follows a distorted curve that may increase
or decrease with the inductance. Let us as
sume that the capacity remains the same a*

By J. STANLEY BROWN

various settings and the inductance has -
one to ten range. Starting, then, at zer
on the control dial we may have a wave
length of 130 meters. Moving to the 180
degree position we will have the square root
of 10 times that amount, or about 475 me-
ters. Is this not the range of the average
short-wave regenerative set? This range is
run up to 350 meters in the better sets due
to the enormous amount of high-class de-
velopment they have gone thru, thereby in-
creasing the inductance ratio and in some
cases making the capacity increase slightly
with the inductance.

When a circuit is in resonance with a
certain frequency or wave-length the in-

ductive reactance always equals the capaci-

tative reactance at that frequency and the
two tend to neutralize each other, thereby
leaving only the D. C. resistance and the
high frequency resistance of the circuit to
be overcome by the induced electromotive
force, thereby allowing a maximum of en-
ergy to oscillate thru the circuit. Values of
inductance and capacity may be used for
any wave-length, which in combination give
the circuit the least resistance. This con-
dition is attained with a very large capacity
and a relatively small inductance, which
proportions are kept to in the design of
transmitting equipment, as the voltage and
current are local and may be had in any
desired values. However, in the case of an
intercepted wave these values are out of the
control of the operator and he must make
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172.2
To Increase the Range of Variation of a Vari-

ometer Tuned Set, a Condenser That May Be
Connected in Serie or Parallel May Be Used.

the best of the circumstances. Due to the
foregoing, inductance is allowed to predom-
inate in order to make the best usage of th=
induced voltage. This is logical, for an in
finitely small value of current is all that is
necessary to give a good signal.

In the design of a receptor, which is to
be very efficient, it is necessary to limit its
range such as is done in the variometer
tuned set, or sacrifice some of its efficiency
by making use of a variable capacity and a
tapt inductance in order that a greater range
may be covered. It occurred to the writer,
during the latter part of this summer, that
a tuning element could be designed that
would retain the highest state of efficiency
where it is required, between the waves of
150 and 300 meters, and from that poin*
on, bring capacity into the circuit as needed
to complete the range. It was highly un-
desirable to tune any of the circuits by more
than one control so the idea of using uni-
control was conceived. The method is to
couple together a variable condenser and a
variometer on the same controlling shaft, so
designing the condenser plates that the va-
riable capacity does not enter in as a factor
until a point slightly over 300 meters is
reached, which will be about midway of the
swing. If from then to the completion of
the 180 degree swing the capacity is al-
lowed to enter into the circuit in the same
proportion as the inductance the range of
the latter half of the scale will be about
twice that of the other half, making the
range of the circuit from 150 to goo meters
or twice that of the variometer alone. The
writer does not claim to be the inventor of
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this idea, altho he is not aware of its be-
ing in use as yet. Figure 1 shows some of
the constructional noints of such a tuning
element and, as will be noted, a rather un-
conventional type of variometer, the merits
of which can be readily seen.

Tuning elements of the type to be de-
scribed suggest themselves for a multiplicity
of uses, among which are in antenna tuning
circuits in which the capacity inductance
may be in series for short waves or in par-
allel for long waves, in the place of the
grid variometer, in which case the capacity
may be shunted around the varibmeter and
the coupling coil, as an excellent wave me-
ter unit, or if more heavily constructed, as
tuning elements for vacuum tube transmit-
ters. When used in connection with a loop
one would have a uni-control circuit of the
utmost simplicity.

CONDENSER CONSTRUCTION

Semi-circular and quarter-circular plates
for variable condensers, as well as spacers
and end plates, may be bot at your dealer’s
and one should have no trouble in designing
a condenser giving any desired capacity in-
crease. Plates for the so-called straight
line condenser should adapt themselves to
many combinations and enable the builder
to get any wave-length curve he desires. It
is well to make a special shaft of brass of
such length that the variometer can be
mounted directly upon it. Either use bal.
anced construction or have a stiff spring
washer exerting a thrusting force axially
to the shaft to keep the setting from shift-
ing. Vernier control will be of especial
value with this combination. By mounting
the variometer behind the condenser, as
shown, the effect of the operator’s hand on
the signals will scarcely be observed To
further better operation it is well to put a
metal shield between the operator and the
condenser and ground this shield. Done in
this way instead of placing the shield near
the inductance, the sensitivity of the set will
not be decreased.

VARIOMETER CONSTRUCTION

There is probably not a living amateur
who is not possesst of several hundred ideas
in regard to the construction of variometers
The variometer shown in Fig. 1 is rather
a new departure in that it is as efficient as
any other type and is so very simple to
make. As can be seen, it consists of two
concentric tubes which may be of cardboard.
celluloid or any other good insulating ma-
terial, the inner tube being of such size as
to just clear the outer tube by about %"
to #2", which distance allows space for the
windings to rotate freely. Fach of these
winding forms are slightly cut down across
their ends in order that the slight exten-
sions left can be made use of to keep the
windings from slipping off. If desired, the
inner coil may be wound on a wooden spool
instead of a tube. The outer coil is made
fast to the panel by means of two or more
brass brackets.

(Continued on page 66)
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the Windings Very Close Together, Thus Giving
Maximum Range of Variation,
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Here is a Simple Way of Determining the Pro-
portion of Modulation by the Use of a Wave-
Meter Loosely Coupled to the Radiofone Set.

HE amateur who has a radio tele-

ione set is, of course, interested in

securing as complete modulation as

possible with the apparatus which

he has available. But most always
he is at a loss to know just what his per-
centage modulation comes to, and has not
the facilities for determining it. The ob-
ject of this article is to describe a com-
paratively simple method for obtaining this
information.

Of course the most accurate and the best
way of determining this is to use the oscil-
lograf, but this expensive instrument is not
accessible to the amateur. His next best
bet is to use the wave-meter in the manner
described in the following. The wave-
meter is tuned to the transmitting wave,
and when no speech is applied the intensity
of the click in the wave-meter fones is ob-
served by opening and closing contact A in
Fig. 1. Speech is applied to the set and
the intensity of the received speech is noted
in the same way, making sure to keep tun-
ing and coupling of wave-meter constant.
1f the modulation is complete the click will
not be heard thru the speech. This
method is, of course, not very accurate, as
the click will not be evident if the modula-
tion is anything over 60 or 70 per cent
At any rate, it will give the amateur a fairly
decent notion as to how his modulation is
getting on, and as to the condition of his
set, which he would not have otherwise.

The method to be described in the fol-
lowing is somewhat analogous to this crude
method of the wave-meter, but is much
more accurate and gives pretty good and
reliable results. Briefly the method con-
sists in chopping up the received wave, and
measuring the audibility of received cur-
rent with and without speech. The ratio
thus obtained, as shown helow, is the per-
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By M. WOLF

centage modulation. The method does not
require any apparatus other than that
which amateurs as a rule are bound to
have.

A sustained wave generator, say a vac-
uum tube, will radiate oscillations as in
Fig. 2, the amplitude of these oscillations
depending on the magnitude of the radiated
current. 1f this wave is now modulated
the amplitude of the resultant wave will
vary in proportion to the modulation con-
trol, and the R. F. oscillations will be
moulded into the shape of the audio mod-
ulation wave, as in Fig. 3. In general, if
we assume that the control is linear, the
curve showing the relationship between the
radiated current and the controlling factor
will be as in Fig. 4a. and the limits between
which this curve runs, will depend on two
factors: The method of modulation used,
and the degree of control.

With regard to the first factor, the fol-
lowing may be said in general: If an ab-
sorption system of modulation is used, en-
ergy is abstracted from the oscillator by the
modulator. but none is supplied and the re-
sultant wave is as shown in Fig. 3a. That
is, the control factor varies the amplitude

S
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7I017-abSororion
modulaliorn.

Radiation Curren’
2A —

Control Faclor
Fr4 )
This Curve is Obtained When the Output is

Completely Modulated. The Ideal Condition
for a Radiofone Set.

of the R. F. wave from zero to the maxi-
mum unmodulated amplitude A, and the
corresponding control curve is Fig. 4a.
This is on the assumption of complete
modulation. If a non-absorption system of
modulation is used, energy is abstracted
from and added to the oscillator by the
modulator and the resultant wave is as
shown in Fig. 3b. That is, the control fac-
tor varies the amplitude of the R. F. wave
from zero to twice the maximum unmod-
ulated amplitude A, and the corresponding
control curve is as in Fig. 4b. again assum-
ing complete modulation. If the modula-
tion is incomplete the control curve will
run between limits smaller than either A
or 2A (depending upon whether absorption
or non-absorption systems are used, and
greater than zero. Fig. 5 gives the case
for non-absorption modulation, and the
percentage modulation will be given by the
R

ratio —— A similar curve can be drawn
2A

for the absorption system. If, now, we can
get a simple means for determining the
ratio of the actual amplitude of the modu-
lated wave to the maximum amplitude as
required for complete modulation, we will
be able to determine the percentage modu-
lation of our set.
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Since the degree of control is measured
by the ratio of amplitude as shown above,
it can also be measured by the ratio of any
two quantities which are proportional to
the mentioned amplitudes. Thus using a
receiver with crystal detector, the telefone
current, and therefore the signal intensity,
is proportional to the received current,
which is proportional to the transmitted
current. Hence by using an audibility
meter, which consists really of a telefone of
known resistance and a calibrated resist-
ance, in conjunction with a receiver., the
modulation control can be readily deter-
mined. The following methods will then be
found applicable.

METHOD 1
(a) ABSORPTION SYSTEM

A simple receiver consisting of a coil and
variable condenser with detector and tele-
fones is connected and tuned to the wave-
length of the transmitter, Fig. 6. With no
speech applied, the coupling M is varied by
moving along a straight line the receiver
coil C to or from the transmitter, uatil
unit audibility is had. A chopper is used in
the receiver for making audible the unmod-
ulated continuous waves. The distance be-
tween transmitter and coil C is noted. Call
this distance OA. For unit audibility this
coupling is now proportional to the maxi-
mum ampltude possible for complete modu-
lation in an absorption system. Apply
speech now to the set and without altering
the tuning of the receiver vary the coupling
of coil C to transmitter until unit audigility
is again had. Note distance between coil C

(Continued on page 61)
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Oomparison of Modulated Amplitude in the Ab-
sorbtion and Constant Current Methods, Fig.
8b Shows That When the Latter is Used the
Maximum AmplitudeNHa.y uAmount to Double the
. ormal.
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Experimental Measurements and
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This Curve Was Plotted With the Closed and
Aerial Circuits Set at 1,080 Meters With 22 Per-
cent Coupling.

FORMER article described means

of determining a number of the

different electrical values present in

radio circuits without the use of a

laboratory equipment. In this ar-
ticle we will discuss means of measuring
or calculating another of these values with
limited facilities and without becoming too
technical. It will be assumed that we have
our home-made wave meter and other
items described in the former article, The
experimenter who goes to the trouble of
making such measurements and -calcula-
tions, will feel repaid if he is really inter-
ested in his work, and will do better work
in the building and handling of his appa-
ratus thru having a better knowledge
and fuller understanding of what effect he
produces -when he cranks the knobs, han-
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Curve Obtained With Closed and Antenna Cir-
cuits Set at 700 Meters With Less Than 10 Per-
cent Coupling,

4 140

Calculations

By P. F. GEAGAN

dles and sliders of his set. Aside from
this also, it will be very gratifying to prove
to his own satisfaction that I am wrong.
A term very commonly used is “coupling.”
This plays a very important part in both
transmitter and receiver. On the trans-
mitting side it is this coupling which most
often gets the station owner in wrong with
the government inspector thru its be-
ing of such value as to cause a decrement
higher than is allowed by law. On the re-
ceiving side the degree of sharpness of tun-
ing depends in part upon the coupling, and
in receivers using regenerative feed back
methods it is of the greatest importance.
Troublesome howling of the tubes is due
largely to too strong a coupling or regen-
erative action. The coupling has a definite
value which may be measured, and while
it is not of special importance or advan-
tage to know this, the experiment is in-
teresting. It may be defined as the meas-
ure of magnetic strength with which two
or more oscillating circuits are linked to-
gether, also within certain limits, it is the
rate at which energy is transferred from
one circuit to another. Numerically the
coupling, which we will designate by K, is
cqual to the mutual inductance, which we
will call M, divided by the square root of
the product of the seif-inductances of the

Y/
Soark
sec; J_ 'q;'qa §
T Condenser

Fig. 4

In This Cirouit the Coupling is Varied by Moving
the Aerial and Groundccilll'ps Together Along the
[

ranst

-

two circuits L and L, all in centimeters,

or K = — — (Fleming, Principles of
Electric Wave Telegrafy).

To work out an example as an illustra-
tion, let us assume an inductively coupled
oscillation transformer of a radio transmit-
ter of which we wish to obtain the range of
coupling from maximum to minimum. It
will be necessary first to measure the mu-
tual inductance M; to do this we must de-
termine the inductance of one side of the
transformer, and for the sake of conven-
ience we will take the primary side. This
may be found, as described in a previous
article, by measuring the wave-length which
it will give when a condenser of known
value is discharged thru the entire coil.
Let us say that our primary measured in
this manner gives us a value of 30 M H, or
30,000 CM inductance. We next connect
this coil in series with the antenna or sec-
ondary coil, with the coils at the maximum
of coupling or as close together as we ran
place them. as shown in Figs. 1 and 2
first, so that the fields of the two coils are
in the same direction, and then so that they
oppose each other, and measure the total
inductance in each case. The inductance A
of the two coils when connected as in Fie.
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1, since the fields of the two react mu-
tually upon each other in the same direc-
tion, will be equal to the sum of their
separate self-inductances plus twice the
mutual inductance or A = L + 2M + L,
and when connected as in Fig. 2, since the
fields oppose each other, it will be equal
to the sum of the separate self-inductances
minus twice the mutual inductance, or
Ay=L —2M +4 L,. Let us further as-
sume a value of 8 M H or 85,000 CM for
A, and 45 M H or 45000 CM for A, then
the difference of the two must be equal to
four times the mutual inductance, or

(1) 85000 = 30000 4+ 2M + L,
(2) 4sooo=_3oooo—2M+ L,
(3) 40000 = + 4M
(1) M = 10000 CM
i é
A. A
L i
g | Horers / \
L \
1 ‘\+‘ B \
= \\
AV ~~L
| 1
° _” “ p‘g:“”m‘ohfcfsgb - e
Frg. 5

Resonance Curve for the Antenna and Ologed
Circuit Set at 1030 Meters With 29 Percent
Coupling.
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Knowing the values of L and M we may
now extract the value of L, from the equa-
tion (1) 8so00 = 30000 + 2M + L,
(2) 85000 = 30000 + 20000 + L,
(3) 8s000 — 50000 = L,

(4) L, = 35000 CM
We may now find the product of the two
inductances 30000 X 35000 == I050000000

and the square root of this, 32403, divided
10000

into the mutual, or = .308, the co-
32403

efficient of coupling. Next we move the
coils as far apart as possible and again
measure the mutual inductance as before.
Let us assume that the inductances, with
the coils placed thus, measure 75,000 CM
and 35,000 CM respectively. These values
then give us:

(1) 75000 = 30000 + 2M + 35000°
(2) 45000 = 30000 — 2M + 35000
(3) 30000 = + 4M
(4) M = 7500 CM

7500
and = .231

32403
the coupling value with the coils placed as
far apart as possible.

The limits of coupling then for this os-
cillation transformer with all turns cut in
would be from .231 to .308. This, how-
ever, would not be true when the trans-
former is in use as a part of a transmitter;

J

Spark  known
gae

Flg. 1
Hook-up Showing How to Find the Range of

Coupling of an O.T. In This Circuit the Two
Fields Resact Mutually Upon Each Other.

it would then be necessary to add on the
primary side the inductance of the trans-
former and spark gap leads and on the sec-
ondary side the inductance of the antenna
including the ground lead and loading coil
if any. On the primary side the induc-
tance of the leads is low and may be
neglected unless very accurate measure-
ments are required; on the secondary side,
however, it is large and must be taken into
account. Let us suppose an antenna cir-
cuit of 15 MH or 15000 CM inductance
connected to the transformer above. The
total inductance of the secondary circuit
then becomes 35,000 plus 15,000 or 50,000
CM. Then V 30000 4+ 50000 = 38729 and
10000 7500

——— = 25%; also
38729 38729

the limits of coupling of this transformer
in actual use on the antenna described
would be from .194 to .258 percent. As
the coupling is increased the reactions in-
crease, and if carried far enough will re-
sult in two frequencies in the antenna
which are indicated very plainly by the
wave meter.

A very interesting experiment is to build
an oscillation transformer of sufficient
flexibility to give wide limits of coupling
from very loose to very tight, and plot a
series of resonance curves at different de-
grees of coupling. The direct coupled
transformer will give a wider range, so is
desirable for the experiment and should be
provided with a large number of turns and
four connecting clips. Let us take for ex-
ample such a coil having 30 turns. With
the antenna disconnected from it, we will
take a series of wave-length readings at one,
two, three, four turns, etc.,, and from these

= .194. That is,
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Resonance Curve for Oscillating and Aerial Cir-
cuit Set at 1080 Metelx;s With 17 Percent Coup-
ng.

readings plot a wave-length curve for the
closed circuit as in Fig. 3. This enables
us to set the closed circuit at any desired
wave-length by reading from our sheet the
number of turns or fraction of turns re-
quired for any wave-length. A similar
curve plotted for the antenna circuit allows
us to fix the antenna setting for different
wave-lengths also. Thus, referring to Fig.
3, if we desire to sct at 550 meters we find
that six turns are necessary in the closed
circuit, and 16 turns are necessary in the
open or antenna circuit. In like manner
we may set at any other desired wave-
length within the limits of our coil and an-
tenna. In order to obtain maximum range
of coupling, we make the clip connections
to the coil as shown in Fig. 4 This en-
ables us to move the two closed circuit
clips up and down the coil while maintain-
ing the same wave-length. We will select
a wave-length of 700 meters, which by
Fig. 3 gives us 8% and 24 turns for the
closed and open circuits respectively. For
our first resonance curve we will make the
coupling as loose as possible, that is, with
the closed circuit and open circuit turns
at opposite ends of the coil. In a recent
issue of the Rapro NEws a method of tak-
ing the resonance curve was described, and
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Fig. 8
Resonance Curve Obtained With Both Circuits
Tuned at 700 Meters With 32 Percent Coupling.
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without again going over the ground, we
will proceed in the manner described. The
antenna and ground clips are now moved
down the coil, let us say ten turns each,
and another series of readings taken; re-
peat this operation up to the limits of the
coil, and then plot the curves. The curves
should be of different shapes provided the
range of the coil is sufficient. Curves at
different wave-lengths will give resonance
curves also, and an assortment of such
curves shows plainly the effect of dif-
ferent couplings. Figs. 5, 6 and 7 show
three curves taken by the author on such a
coil. Note that in each case both circuits
were set independently at 1,080 meters, and
two distinct frequencies resulted in each
case when coupled up strongly. As the
coupling was decreased, the two maxima
approached each other, and had the test
been carried a step further, would have
merged into one at about 1,080 meters.
Figs. 8 and 9 show where this was done
on a setting of 700 meters. With the in-
ductively coupled spiral wound oscillation
transformers, which are in almost univer-
sal use today, we are unable to obtain a
strong enough coupling to produce such
frequencies in the antenna, which explains
why we have them. It is possible to ob-
tain low coefficients of coupling by reduc-
ing the antenna and closed circuit capaci-
ties and loading up with inductances to
the same wave-length; a glance at the

©
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Flg. 2
‘When Connected This Way, the Fields of the
Two Coils Oppose Each Other,

formula K = —— will show this, since

A"

it follows that to increase L and L, must
result in a smaller quantity for K, pro-
vided M remains constant. This is one
way an English company kept within the
law without going to the expense of re-
fitting some of its ships; our inspectors
raved about it, but the figures were indis-
putable, and they were obliged to pass the
sets.

A transmitter using a wave changer for
shifting to a number of wave-lengths re-
quires proper setting of this coupling. In
order that the operator may not have to
adjust the mutual inductance between the
two coils at each change of wave-length,
but perform the operation by merely turn-
ing the indicator, it is ne%issary in tuning

the set that the value remain con-

stant for all tunes. As we place more
turns in each coil for each wave-length as
we go up from the lowest, the value of M
and the value of VLL, both increase, as
well as the number of turns in the loading
coils. we are allowed no latitude on the
primary side of the transformer, but must
cut in whatever turns are necessary to give
the desired wave-length, and we do not
wish to have to change the distance be-
tween the coils, so we must make the
value of K come right by properly propor-
tioning the antenna turns between the sec-
ondary side of the transformer and the
loading coils. For instance, if at 600 me-
ters we have in the secondary side of an
oscillation transformer 10 turns with four
in the loading coil, and when tuned to
(Continued on page 70)
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Alleviating QRM
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ITH the continual increase in the

V‘/ number of amateur radio stations

which spring up from year to year,
a condition will soon be reached when it
will be an absolute impossibility to do any
long-distance or relay work at all. Even
now in the thickly settled districts, QRM
is intolerable. Communication is unreliable.
As a consequence, amateur radio develop-
ment has been drastically checked. New
methods must be devised to meet the com-
ing calamity.

It is almost certain that continuous wave
transmitters will eventually be used for al-
leviating QRM. Due to the great selectiv-
ity obtained, too much cannot be said in
favor of them. At least 25 times as many
C. W. stations as spark stations can operate
simultaneously in the amateur range of
wave-lengths, without interference. Surely
continuous waves will be the last word in
amateur radio communication.

With the present methods of reception, it
is absolutely necessary that all amateurs
employ C. W. transmitters, if the desired
results are to be fully achieved. A single
spark station will wreck the whole system.
But the beginner, the young fellow just en-
tering the radio field, must use a spark coil.
Usually he is not financially able to own a
C. W. transmitter. Even if he were, he
would not have the training necessary to
skilfuily operate the set. He smust start at
the beginning. For this reason C. W. trans-
mitters have been little used.

If the C. W. stations could work inde-
pendently among themselves without hear-
ing a buzz from the spark stations, QRM
would soon be forgotten, communication

would be uninterrupted, and the little fel-
lows could sit on their keys to their hearts’
content, and relay work could go on for-
ever.

Many systems have been evolved in at-
atmosferic

tempts to eliminate disturb-
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This 18 a Typical Audion Circuit for the Recep.
tion of Dampt Signals Only, A Telefone Trans-
tormer is Used.

By CLYDE L. FITCH
'

Here is a
clever ar-
rangement to

receive C.W,
only, and cut
out the inter-
ference caused
by spark sta.
tions. This

| circuit will be
! found useful
by DX men
using C. W,

In Fig. 3 two
tikkers mount-

ed on the
same shaft
% are used, but
the circuit
may be im-.

proved by us-
ing a rotary
condenser as
in Fig. 4.

_—
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ances and retain all spark and C. W. sig-
nals; but no spstems have bezn devised that
will eliminate all dampt waves and retain
all undampt waves, a condition necessary
for the effective operation of the C. W.
stations. Fully appreciating the necessity
of such a ‘system, the writer devised the
foliowing circuits.

Fig. 1 shows a simple vacuum valve re-
ceiving circuit, which will respond to spark
signals only. The spark signals impinging
on the antenna circuit are transferred to the
secondary circuit S, causing the potential of
the grid to vary in unison with the incom-
ing wave train. This variation is accurately
repeated in the plate circuit, causing the
plate current to vary at an audio frequency
corresponding to the spark frequency of the
distant transmitter. This audio frequency is
transferred to the telefone circuit S, by
means of the audio frequency transformer
M, and is heard in the fones. A C. W. sig-
nal impinging on the antenna is also re-
peated in the plate circuit; but, since the
wave is continuous, there is no audio fre-
quency current, and hence the C. W. signal
is not transferred to the telefone circuit, and
cannot be heard in the fones.

Fig. 2 is substantially the same as Fig. 1,
except that a tikker is inserted in the cir-
cuit at T. The function of the tikker is to
break up the continuity of the C. W. sig-
nals into an audio frequency, so that they
will be transferred to the telefone circuit
by means of the audio frequency trans-
former M, and made audible in the fones.

The fundamental idea of the new system
is to combine these two circuits in such a
way that the spark signals received on the
circnit in Fig. 1 will oppose and balance
out the spark signals received on the circuit
in Fig. 2, leaving the C. W. signals re-
ceived on the circuit in Fig. 2 to exist alone
and be heard in the fones.

The spark signals received on the circuit
in Fig. 2 are chopped up by the tikker,
hence the spark signals in the circuit in Fig.
1 must also be chopped at the same fre-
quency to completely ba'ance out the spark
signals received on the circuit in Fig. 2
This is accomplisht by mounting two tikkers
on the same shaft. as indicated at T, in Fig.
3, which shows the two combined circuits.

Valve V,, Fig. 3. is connected the same
as in Fig. 1, and valve V, is connected the
same as in [ig. 2. Therefore, the audio
frequency transformer M transfers only the
spark signals to the telefone circuit, where
they are chopt up by the tikker. The audio
frequ.ncy transformer M, transfers both
C. W. and spark signals, which are chopt
up by the tikker, to the telefone circuit.  The
secondary coils S, and S, are connected dif-

www americanradiohistorv com

ferentially, that is. they oppase each other,
so that the spark signals are completely bal-
anced out and only the C. W. signals, im-
prest on the transformer M,, can be heard
in the fones.

There is a continual hum inherent to the
opecration of the tikker which makes its use
undesirable. To overcome this, the circuit
in Fig. 4 may be employed. This circuit
is simpler than the circuit in Fig. 3 and
should be preferred. In place of a tikker,
the Bucher rotating condenser, C,, is em-
ployed, for modulating the C. W. signals.
The circuit SC is first tuned to resonance
with the incoming wave. C is a small fixt
condenser. The rotating condenser. rotat-
ing at a high speed by a motor, throws the
tuned circuit off resonance about 60> times
per second, which varies the amplitude of
the incoming C. W. signal. This causes
the plate current to vary accordingly, at a
frequency of €oo cycles, which will be trans-
ferred to the telefone circuit thru the trans-
former M. As only a slight fluctuation of
the capacitance (about 20 micromicrofarads)
of the rotating condenser will throw the
C. W. signal off resonance, it will not dis-
tort the characteristic tone of the spark sig-
nals in the least. This is due to the high
damping of the spark signals. Consequently
the spark signals will also be transferred to
the telefone circuit without any perceptible
distortion.

The valve VV,, being connected as shown
in Fig. 1, will transfer only the spark sig-
nals thru th audio frequency transformer M
to the telefone circuit. The two primary
windings, P, and PV, are connected dif-
ferentially, so that the spark signals im-
prest on P, will completely balance out the
spark signals imprest on P, and only the
C. W. signals imprest on P, will be trans-
ferred to the telefone circuit and made
audible in the fones.

The signa! strength will be somewhat

(Continued on page 59)
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Fig 2

This is the Same Circuit as Fig, 1, But With &
Tikker Dividing the Undampt Waves Into Trains
That Are Audible in the Telefone.
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The Efficient Desigh of Vacuum Tube Telegraf and

Fig 9

Only a Part of the Loading Coil is Used in the
Oscillating Circuit.

PLATE CONDENSER.

The design of this condenser, which is (R
in Fig. 1, is entirely a matter of choice of
proper capacity. A consideration of this
diagram will show that the plate condenser
serves the purpose of blocking the D.C. plate
voltage, thus preventing it from short-cir-
cuiting to ground thru the plate inductance,
and also to by-pass the radio frequency cur-
rent from the oscillating circuit thru the
valve. The first function necessitates one
condition of the condenser design, namely,
that it must be able to withstand the maxi-
mum plate voltage. This can be accom-
plisht by the use of mica condensers. The
second function necessitates the condenser
having a low impedance to radio frequency
currents. Consequently if the set were ex-
clusively a telegraf set the condenser value
cofuld safely be of the order of 001 to o.1
mf.
If telefony is to be employed, these values
will not be correct. The use of telefony in-
troduces another condition which must be
satisfied. namely, that the reactance of the
plate condenser must be very high to audio
frequency currents. If Fig. 1 1s partially
redrawn as in Fig. Ia, it will be seen that
the condenser C, is practically shunted
across the audio choke coil A, Now, as will
be shown later, there is a high audio voltage
across this choke which audio voltage modu-
lates the radio frequency. If this voltage
is reduced the modulation will decrease. If,
therefore, the condenser C has a low re-
actance to audio frequency it acts as. a short
circuit to the audio voltage and thus reduces
the voltage, and hence modulation. Conse-
quently the condenser must have a low ca-
pacity so that its audio reactance is very
great. Consider a value like o.o1 mf. for
the plate condenser, working so on a wave
length of 600 meters Its reactance at 600
meters and also at 300 cycles is as follows:

1 1
@) X =—=—
wC 2rx5x10°x I x 10°°
T 10*
= — — = 273 ohms (approx.),
rx10"° ™

at 600 meters.

A ] |
Y

Internal .
impedance | | crz
2z l R

Fig. 7

The Impedance of the Load Circuit Must Equal
the Impedance of the Genrator. A is the H.F.
Generator, While LCR is the Load Circuit.

*Use of A.C. Potential With Vacuum Tube
Tyansmitters,”” Rapioe NEws, March, 1921.

Telefone Sets
By JESSE MARSTEN

Part Two
1 1
) X=—=—
wC 27 x 500 x 107
I 10°
= ——— = — = 275000 ohms (approx.),
T x 10°° ™

at 500 cycles.

The radio reactance is very small compared

to the valve resistance and thus would sat-

isfy the requirement {or by-passing the radio
currents. Its reactance at audio frequency
is extremely large and thus would have prac-
tically no effect on the voltage across the
audio choke. This value is satisfactory for
this kind of work. However, the choice of
an exact condenser value is not very critical
and there is sufficient latitude to allow the
use of available apparatus. Thus good re-
sults will be obtained with condenser values
between the extreme limits of 0.0004 and

0.004 mf. But it will be found that these

values satisfy the conditions named above.

When alternating current is used on the

plate, care must be taken not to choose a

value of C, which will produce resonance

high voltage effects, as mentioned in a pre-
vious article*

DESIGN OF R.F. OSCILLATING CIRCUIT FOR
MAXIMUM OUTPUT AND EFFICIENCY.
We come now to the question of the de-

sign of the radio frequency oscillating cir-

cuit itself, namely circuit I, consisting of

This is the Hook-up of a Dummy Aerial Con-
nected to the Inductance of the BSet.

L, C, R in Fig. 1. Cand R are the capacity
and resistance of the ‘antenna and for pur-
poses of analysis we will consider the equiv-
alent closed circuit I.

The problem confronting the engineer is
usually of the following nature: He is given
the tube which has known performance
values, and he is given the constants of the
antenna system within limits, and the work-
ing wave lengths. To design the best r.f.
oscillating circuits for his set. He has
first to choose the type of circuit to use, and
having done that the problem of his cir-
cuit constants arises. We are considering
the shunt circuit, but the choice of con-
stants for the oscillating circuit is inde-
pendent of the circuit used, and for the best
output is determined by the valve constants.
We consider the tube as a radio frequency
generator delivering a radio frequency out-
put in the oscillating circuit.

Any electrical generator may be worked
to give maximum output at the correspond-
ing efficiency (5o per cent, as will be
shown), or at reduced outputs with corre-
spondingly higher efficiencies. In the case
of most electrical devices delivering power
of large magnitude, it is largely a matter of
cost enonomy whether the machine is to be
worked at maximum output or at lower out-
put and higher efficiency. However, in the
case of vacuum tube generators of radio fre-
quency energy, where the outputs obtainable
are relatively small at best, the question of
cost economy must be set aside for the pres-
ent at least, and the device worked so as to

www americanradiohistorv com

cp

Fig. 8

In This Case All the Loading Coil is Used in the
Oscillating Circuit.

sive all the power it can at the highest pos-
sible efficiency.

Whether a generator delivers maximum
owput or not depends on the constants of
the load circuit and generator. It will now
be shown that an electrical device delivers
maximum output when the load circuit im-
pedance equals the generator impedance.

Consider in Fig. 7 any electrical device A
having an internal jmpedance Z, delivering
energy in a generalized output circuit con-
sisting of L, C and R, whose impedance is

Let ¢ be the generated EMF
E be the terminal EMF
i be the circulating load current
Then, € = E + Zx i
Multiply both sides by i cos 6, where
cos 8 = power factor of load.
Then ¢ cos 8 = Ei cos 8 + Z, i* cos 0.
Now Ei cos ¢ = P, is the power in the
load circuit, therefore :
el cos @ = P 4 Z, i’ cos 0.
P —=¢cos 8 —7Z i*cos?
The condition for maximum power is

dP
that — = o
di oN:
dp
.— =E cos 8 — 2Z,icos =0
di

‘ I € I
.'.Z,=_><—.-=—(Z,+Z,
2 1 2

€
for—.-=Z,+Zz

i
cL 2, =12,

Which means that for maximum output,
the impedance of the generator must be
one-half the total circuit impedance (for
Z, + Z. is the total circuit impedance).
Or in other words the impedance of the
load circuit must equal the impedance of
the generator. In the case of our valve
cenerator, its internal impedance is in the
form of a resistance. and the r. f. circuit,
being tuned to the wave-length used, is in

(Continr -7 on page 48)
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Editor's Note.—Here is a lecture which
was delivered by Lieut. Ellery W. Stone,
U:. S.°N., R. F., before the San Francisco
Electrical Development League on Jan. 24,
1920, and the Commonwealth Club of Cali-
fornia, on March 18, 1921. Owing to the
facts explained in this lecture, the Editors
thot it would be of interest to the readers
who, having just started in the game, are
not quite familiar with the principle of
Radiotelefony and undampt waves. This
lecture was followed by a practical demon-
stration of a Radio concert which was re-
ceived thru a magnavos in order to make
it audible to the entire audience.

It would be very desirable if, whenever it
is possible, such lectures be delivered to
the public by Radio Clubs and dealers, in
order to interest people in Radio and make
them study the subfect further: and vou
know what happens, once the bug has
come!

N order to have a proper conception of

the radio telefone, it will be necessary

for me to review briefly a few of the

facts concerning its theory and devel-

opment, and I hope you will not con-
sider that I am turning this luncheon into
a school room. .

Communication by wireless is carried on
by ether waves, and it is helpful in under-
standing these etheric or electromagnetic
waves to consider waves on water, which
are closely analogous. If we drop a rock
into a pool of distilled water, there will be
waves radiated in all directions from the
center of the disturbance. These waves
consist of crests and troughs—the crests, of
course, constitute the top part of each wave,
and the troughs. the lower part between each
two waves. We measure the length of
such waves by taking the distance between
the crest of one wave and the crest of the
next succeeding one. This distance is, of
course, the same as the distance between
the troughs of any two successive waves,
and this measurement is called the wave-
length. Tt is obvious that as we increase
the number of waves radiated in any unit
of time, say a second, they will be more
closely crowded together, so that the wave-
length is decreased. The number of waves
radiated per second is called the “fre-
quency,”
frequency is increased, the wave-length is
reduced.

Sound waves, which affect the ear, travel
on a gas, a liquid or a solid, as their con-
ducting media. The ear is only sensitive to
sound waves of definite frequencies—from
I6 to about 32,000. This range of frequen-
cies is indicated on the chart, as shown, but
the waves used in radio transmission travel
on an entirely different medium, which per-
vades all space and which, for want of a
better name, we term the “ether.”

In the 1880%, I believe it was 1883, an
English physicist by the name of Maxwell,
advanced the theog that light-waves, as we
commonly know them, are electromagnetic
waves traveling on this mysterious ether—

and it is readily seen that as'the

the difference in color in light-waves being
simply a difference in frequency or wave-
length. These light-waves travel at a speed
of 186,000 miles per second, or 714 times
the circumference of the earth. ireless
waves are of exactly the same nature as
light-waves, and have the same velocity, so
that if it were possible to build a sufficiently
powerful station, we should be able to trans-
mit a radio wave 714 times around the
earth in one second.

Since Einstein publisht his now famous
“Principle of Relativity,” there has been
some doubt imr the minds of scientists as to
the necessity for our arbitrary conception
of this almost fictitlous ether. If Einstein
is correct, there is very possibly no mys-
terious ether at all, but T hope you will not
ask me any questions about his Theory ot
Relativity because I happen to be ome of
the unfortunate many who are not educated
to the point of understanding the fourth di-
mension and theories of relativity.

Just as the ear has certain frequency
limits of sensitivity, so also will the eye
respond to waves of given frequency only.
The lowest frequency to which the eye will
respond is about four hundred millions ot
millions per second, and electrical waves
striking the retina of the eye at this fre-
quency register the color red on the brain.
The highest frequency to which the eye will
respond is just about double this frequency,
and at this rate of vibration, we sguse the
color violet.

It is interesting to note that while the
ear responds to an actual, physical vibration,
the eve responds to an electrkal one, and
while we do not fully understand these
things at present, it is very possible that the
fenomenon which actually occurs is the gen-
eration of alternating currents of various
frequencies in the nerve channels connect-
ing the eye and the brain. In other words,
our sense of sight is really a detector ot
electromagnetic waves.

Now, I have shown that the eye is sensi-
tive to etheric electromagnetic waves of
certain very limited frequencies. There are
frequencies very much higher than those of
the color violet which are popularly termed
“ultra-violet” waves, and we find such very
high frequency waves emitted from radio-
active substances such as radium, thorium,
uranium, and so on, X-ray tubes, and bodies
under extremely high temperatures, such as
the sun or the electric arc. These ultra-
violet waves are also called actinic waves,
and while they are of too great a frequency
to affect the eye, nevertheless they are reg-
istered on a fotografic plate.

[ R

This fotograf
shows a
DeForest
500-watt
transmitting
tube, It is
one of the
largest in
aotual use.
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Similarly, below the light waves, there
are a great many other electromagnetic
waves, the frequencies of which are too low
to be distinguished by the eye, but which may
be detected by other media. For example.
below the color red we have a series of
radiations popularly termed “infra”- (or be-
low) red waves, the commonest of which
are heat waves. You are familiar with the
fact that when a piece of metal is heated,
such as an iron poker, the vibratory energy
imparted to the molecules of the metal cause
them to emit electromagnetic heat waves
which can be detected by holding the poker
near the face of the hand, but which can-
not be seen until more energy has been im-
parted to the poker, until finally the waves
are radiated at so great a frequency that
they are able to affect the eye and we say
the poker is “red hot.”

Below the infra-red, or heat waves, there
are electrical waves of frequencies which
have been produced in the laboratory but
which are too short to be used for wire-
less cominunication.

At the lower end of this chart are shown
the waves actually used for radioc commu-
nication and their frequency varies from
about 16,000 to 3,000,000.

Altho T have shown the frequencies of
sound-waves which are sensible to the ear,
at the lower end of the chart, they are real-
ly nct electromagnetic waves, but are only
included to show you the magnitude of the
radio frequencies.

Each division on this chart represents an
octave; that is to say, each unit of fre-
quency is twice that of the one next below
it. This means that this chart is laid out
according to geometric law and not a
straight line progression, because each un#
doubles the one preceding. This is similar
to the laying out of a slide rule.

Now we have seen that to produce
waves, whether they be sound-waves or
electromagnetic waves, it is necessary to
have some vibrating medium which will set
up these waves. In the case of sound-
waves, it is a vibrating solid, gas or liquid,
but In the case of electromagnetic waves, it
is a conductor which is vibrating electrical-
ly, or which contains a vibrating electrical
current, and this we term an alternating
current.

It has long been known that the discharge
of a condenser or Leyden jar is oscillatory.
In other words, it sets up electrical currents
of a radio frequency; that is to say, one
of the frequencies shown on the lower end
of this chart and which is suitable for
Radio communication. In building a Radio
station, therefore, we must erect a con-
denser big enough to handle powerful elec-
trical currents, so that the current in this
condenser can be of the power frequency
to radiate waves. As you know, a con-
denser consists of two conducting surfaces
separated by an insulator, which may be of
paper, glass, oil, or mica. This big con-
denser which we use in a Radio station is
called the aerial or antenna and consists of
the elevated portion which' constitutes one
plate of the condenser, the other conducting
plate being the earth, and the air between

(Continued on page 62)
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Who’s Who in Radio

No. 6

HE faculty of achieving renown in

two fields of human endeavor is

rarely possest by a single personality,

but scientific and military organiza-

tions have been working overtime in
their lavish bestowal of honors upon Major-
General Sir George Owen Squier, Chief
Signal Officer of the United States Army.
His services as a military leader have won
for him enviable recognition, while science
joins in the chorus of praise for his con-
tributions in discovering new knowledge.
His recent progeny, “wired wireless,” would
alone challenge for him the recognition of
a scientist of outstanding note and qualify
his name among the distinguished group,
“Who's Who in Radio.”

George Owen Squier was born
March 21, 1865, at Dryden, Michigan,
He was graduated from the United
States Military Academy, at West
Point, N. Y., in 1887, and was ap-
pointed Second Lieutenant in the
Third Artillery. He rose to the rank
of Lieutenant-Colonel of the United
States Volunteer Signal Corps, and
was honorably discharged on Decem-
ber 7, 1808. His affiliation with the
Signal Corps of the United States
Army dates from Feb. 23, 1809, be-
ing given the rank of First Lieuten-
ant. Commissions of Captain and
Major were subsequently awarded
him, and from 1900 to 1902 he com-
manded the United States Cableship
Burnside during the laying of the
Philippine cable-telegraf system.

The chronological data just enumer-
ated might, with slight variation, apply
to a vast army of graduates from the
United States Military Academy, so
search must be made elsewhere for
the distinguishing characteristics of
this country boy from Michigan. It
was shortly after graduation from
West Point that seemingly destiny
pitchforked young Squier for duty to
Fort - McHenry at Baltimore. Here,
at Johns Hopkins University, his
early zest for exploring into the won-
ders of physics was fired by such
eminent scientists as Rowland, Ren-
sen, and Newcomb. The foundation
for the inventions which were in after
years linked with his name was un-
erringly laid. His researches in the
electro-chemical effects due to mag-
netization of the sine wave system of
telegrafy and ocean cabling, the
polarizing foto-chronograf, and multiplex
telefony and telegrafy, are at least trace-
able to the inspiration imbued by contact
with these master physicists.

Pure science—such terms as polarization.
electro-chemistry, and foto-chronograf—is
by its very nature robbed of any fascinating
appeal to the popular imagination. The at-
tainments of Major General Squier, how-
ever, have not been altogether clothed in a
drab technicdl garb. He has frequently
caught the public eye with peculiar effective-
ness. His demonstrations of the radio prop-
erties of growing plants and conversion of
trees in a forest as wireless antennae are
vividly recalled. “Wired wireless”—whereby
expensive cables may be displaced by bare
wires for long-distance communication—is a
subject easily comprehended outside of aca-
demic cloisters and the councils of scientific
societies. Recently, a fresh adaptation of
this discovery was demonstrated when heart
beats were amplified so that physicians
might diagnose them when listening any-
where in a spacious building. Characteristic
of the sense of humor of the Chief Officer
of the Signal Corps, in commenting to the

writer on the instantaneous popularity of the
demonstration, he remarked: “Everybody
has a heart—even Congressmen.”

“Wired wireless” was first broached in
1911 when a report entitled “Multiplex
Telefony and Telegrafy by Means of Elec-
tric Waves Guided by Wires,” was publisht
by authority of the Signal Corps. The an-
nounced discovery was like John the Baptist
preaching in the Wilderness. The marvel-
ous audion tube was in the realm of dream-
land—a theory awaiting development. The

absence of this device made prohibitive the
realization of “wired wireless.” Now, thanks
to the audion tube in the capacity of a gen-
erator, the Squier progeny lends itself to de-
velopment without entailing excessive ex-

General G. O, Squier, Chief of the U, 8. Army Signal Corprs.

penditures and elahorateness of equipment.
Briefly, by way of explanation, the term
“wired wireless” is a system whereby com-
mon wireless waves, as applicable to Radio
communication, are guided instead of con-
ducted to their appointed destination by
means of a bare wire. The waves, how-
ever, do not course thru or along the wire,
as might be implied, but apparently travel
thru the ether of space in proximity to the
wire. The virtues of the system are obvi-
ous; namely, trueness of direction, and a
single wire answers the purposes of dozens
of ordinary telefone circuits. That is, nor-
mally a pair of telefone wires can convey
only one telefone message at a time by usual
telefone currents, whereas the system under
discussion can direct a large number of
“wireless” radiations of varying frequencies
simultaneously. The flexibility of the in-
vention is suggested by its working capacity
when linked with a common telefone system
and with the wireless telefone. A dozen
telefone messages may be conducted by one
circuit and then satisfactorily untangled at
the receiving station by a group of tubes
containing heated electric wires.
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Achievements in science are not without
signal recognition, and honors have been be-
stowed liberally upon George Owen Squier.
He is a fellow of the Physical Society of
London. and a member of the Royal Insti-
tution of Great Britain. The scientist is not
without honors at home. Major General
Squier, in 1896, was the recipient of the
John Scott Legacy Medal from the City of
Philadelphia, acting on recommendation of
The Franklin Institute, in recognition of his
triumph of polarizing foto - chronograf.
Again, in 1912, The Franklin Institute be-
stowed anotger honor by awarding him the
Elliott Cressen gold medal for his activities
in multiplex telegrafy or “wired wireless.”
With a brief intermission, the Chief Signal
Officer was the subject of renewed
plaudits from science, beginning with
April 30, 1919. He was elected a
member of the National Academy of
Sciences, and on May 21, 1919, was
awarded The Franklin Medal by The
Franklin Institutee. The reasons
ascribed for the tribute were, “in
recognition of his valuable contribu-
tions to physical science, his impor-
tant and varied inventions in multi-
plex telefony and telegrafy and in
ocean cabling, and in his eminent suc-
cess in organizing and directing the
Air and Signal Services of the United
States Army in the World War.”
Nor were military authorities stingy
in bestowing laurels. On July 2, 1919,
Major General Squier was decorated
with the insignia of the Order of
Knight Commander of Saint Michael
and Saint George, by Field Marshal
Sir Douglas Haig, at London. From
his own country he received the Dis-
tinguished Service Medal “for excep-
tionally meritorious and distinguished
service.” .

Had not this biografical sketch al-
ready extended beyond the limitations
of the editor, the human side of Major
General George Owen Squier offers
appealing fascination for discussion.
His erect, soldierly bearing is of
common knowledge to his acquaint-
ances. To his friends there is a hu-
man relation which makes his, indeed,
a likable persomality. His sense of
humor is keen. His filanthropic na-
ture is outspoken; notably, he has re-
cently endowed a $7,000 community
country club for the rural dwellers of
his native home at Dryden, Mich. As
this sketch is being written, General Squier
is aboard the Olympic en route to Paris,
France, to represent the War Department
at the International Conference on Electrical
Communications. He is chairman of the
delcgation from the United States which
will attend the meetings of the Provisional
Technical Committee of the Conference.

OUR COVER CONTEST

Following the. suggestion of one of our
readers, we offered, in our March issue, a
prize of $10 for ideas for the cover of this
Magazine. We have received quite a num-
per, but very few are suitable.
~We are glad tc announce that this month’s
cover was suggested by Mr. G. W, Hall,
135 Scholes, Wigan, Engiand, who conse-
quently wins the prize.

However, we would like to receive some
ideas on technical subjects, which is espe-
cially why we offered the prize, as the 1gth
Assistant Editor, whose job it is to find ideas
for cover designs, has a liquefied brain dur-
ing the summer months, and is unable to
produce anything.
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Triple Inductance Coil Mounting

By F. C. SHELLEY
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rductance Coil Mounting

is a fotograf
of the coil
mounting as it
appears when
built, On the
loft Fig. 2
shows the
constructional
details of this
plece of ap-
paratus that
may be built
by the ama.
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tools.
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Seoction at A-A

I have read a number of articles in the
Rapro NEws describing the construction O
inductance coil mounungs, all of which
were easy to construct and servipeal?le, but
in nearly every article, when adjusting the
coils, the operator was required to touch
the coils with his hand. T1his caused the
signals (particularly arc signals) to vary
in pitch or to fade out until the hand was
again taken from the coil, and because of
this defect, the best adjustment was only
obtained -atter several trials.

The accompanying drawings show an in-
ductance coil mounting in which the coils
may be adjusted, or angled, by simply
turning either of the two composition knobs
and eliminating the previously mentioned
defect.

The one difficulty in the construction of
this type of mounting was to obtain suit-
able gears and pinions, as it would nat-
urally be too expensive to have special ones
made, so the ones used in this mounting
were obtained from an old broken clock.
The steel shafts on the pinions U-U were
filed off flush with the end of the pinions
and then were soldered to battery nuts
R-R. Then the shafts in the two gear
wheels were removed, leaving a hole large
enough to pass an 8/32 machine screw.

The next step was to construct bearings
for the composition knobs G-G. As I had
no lathe, I obtained a piece of 34" diameter
brass rod and using a hacksaw, cut four
discs 14" thick from the rod. These were
then filed down until the surfaces were
smooth. Next, they were centered and
two discs, H-H, drilled to pass an 8/32"
machine screw and the other two, J-J, were
drilled and tapt with 8/32” tap. Then discs
H-H were drilled and tapt as shown in
the sketch for 6/32” screw. This screw
holds H-H stationary when the knob is be-
ing turned.

The next step was to drill and tap the
bakelite plugs as shown in sketch No. 2.
Note that the set screws N are also used
for connections for the flexible leads to
binding posts

Next, the wooden case was constructed,
the pieces being cut and finisht to size as
shown in sketch No. 3. All holes were then
drilled and countersunk where necessary.
Then all pieces were stained and later shel-
lacked. (Several dimensions are purposely
omitted on piece A, Sketch No. 3, as these
distances will depend on the diameter of
wheels to be ued).

Then the parts were assembled as fol-

lows: The brass bearings H-H were se-
cured to the wooden top A, then the wood-
en pieces B, E and ends D-D were fast-
ened to the back F, then machine screws
K-K were put in the top A and the gear
wheels fastened on these machine screws
with the check nuts Q. Then machine
screws L-L were passed thru the knobs
G-G and secured to same by tightening up
on the brass bearings J-J. Now, this screw
or shaft L-I, was passed thru top A, then the
battery nuts R to which the pinions U-U.
were previously soldered were fastened in
place. See sketch No. 2.

Next, the center or stationary bakelite
plug was secured to the wooden case by
means of the screws M-M; turned around
so that the set screws N-N could be tight-
ened and then placed in its final position.
Then the two end or adjustable plugs were
placed in position and the wooden top piece
set in place and fastened permanently.

(Continued on page %0)
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RADIO DIGEST

MARKET NEWS BY RADIOFONE.

Agricultural market reports by radio-
fone, is the latest innovation announced
by the Bureau of Markets, United States
Department of Agriculture. This service
has been launched experimentally at East
Pittsburgh, and with the necessary radio-
fone apparatus, farmers and others within
a few hundred miles of Pittsburgh are able

to learn agricultural market conditions and -

prices immediately after the close of the
markets. The reports are sent from radio
station KDKA over a wave-length of 330
meters.

The department’s experimental radiofone
service follows shortly the inauguration of
sending agricultural market reports by
wireless. Daily radio market reports are
now being dispatched from Omaha, St
Louis, Washington and Bellefonte, Pa., and
received by wireless operators in twenty-
two Central and Eastern States, who im-
mediately relay the news to farmers, ship-
ping associations, distributors of farm
products and others. Altho in existence
but a short time, the department is receiv-
ing many gratifying reports regarding the
usefulness of this service, and marketing
organizations everywhere are not only
watching the work with keen interest, but
are arranging as rapidly as possible to uti-
lize the service.

Sending the reports by radiofone would
greatly simplify their receipt by farmers
and others direct, inasmuch as the opera-
tion of a radiofone set does not require a
knowledge of wireless codes. Instead of
coming in dots and dashes the market news
would be received in English, the same as
conversation over an ordinary telefone. At
present those desiring the radio market re-
ports must make arrangements with local
experienced wireless operators to receive
and relay the messages to them.

MEDICAL SERVICE.

All ships at sea within a wide radius of
New York may obtain free medical advice
by wireless telegrafy. This unique free dis-
pensary is the first of its kind in the world.
It will be available for hundreds of ships
in New York Harbor, up and down the
Atlantic Coast and for half way across the
Atlantic. Except for the great liners few
ships carry doctors, but practically all are
equipt with radio. The new service will be
carried on by the Seaman’s Church Insti-
tute on South Street, which meets all the
expenses of the undertaking.

This long-distance dispensary work has
already proved thoroly practical. There
have been many cases of ships calling for
medical advice for considerable distances,
and lives have been saved in this way.

Under the new system of wireless med-
ical service installed by the Institute, any
ship can obtain this service at any time
thruout the day or night. Wireless opera-
tors are constantly on guard listening in on
wireless calls. By using three sets of op-
erators the service is thus made continuous
thruout the 24 hours. The service has been
organized so that medical assistance is avail-
able at any hour, at an instant’s notice.

To prevent confusion a new signal has
been decided upon, the “H D K E,” which
s wireless for “Help wanted for an indi-
vidual” This call has precedence over
every other wireless message except S O S.

WIRELESS TELEGRAFY.
By Bernard Leggett.
It is a matter for comment that while nu-
merous works have been publisht, and others
are still being produced, dealing with the

highly important science of Wireless Teleg-
raiy, vet ncne of these give more than a
mere outline of the quencht-spark system, a
system which has been employed in almost
every country thruout the world. In view
of its extensive adoption in such countries
as the United States of America, Australia,
Japan, China and Germany, and consider-
ing that it can, for land stations, claim to
rank with the Marconi System in impor-
tance, this lack of literature in England is
difficult to understand. It is, however, prob-
ably the result of national prejudice, since
the system had its origin in Germany. where
it was experimented with and establisht by
the Telefunken Co. The history and devel-
opment are given in detail in the introduc-
tory chapter, and the efficiency of the
quencht-spark gap is so undoubted that its
scientific merits cannot be ignored or dis-
missed by appeals to false patriotism. The
original Telefunken System has been devel-
opt to such a large extent in other coun-
tries, including England. that the quencht-
spark system, which is its outcome, can now
be viewed as an International system.

List of Radio Articles Ap-
pearing in the July Issue of

Science and [nvention
The Chicago Police Radio System
fully illustrated and described.

The Radio Lullaby at last.
Working Two Radio Watches at the
Same Time, by Arthur H. Lynch.
Radio Time Signals at the Hotel Am-
bassador, New York’s newest hotel.
Question and Answer Column.

The present book fills a distinct gap in
wireless literature, as there is no volume at
present in English which deals in detail with
the quencht-spark system, either as manu-
factured in this or in other countries; or
of the original Telefunken System. Much
of the apparatus has never previously been
illustrated and described in the English lan-
guage, and much, including very many il-
lustrations, has never yet been publisht in
any country.

Besides the special study of the quencht
gap system, the author describes the new
wireless apparatus, such as vacuum tubes
and high frequency alternators, and their
use in Radio communication. The receiving
instruments, and all modern receiving equip-
ment are also described in this book, with
details of their functioning. In fact, this
very complete volume represents a great deal
of work and contains most valuable infor-
mation, which has never before appeared in
print. It will be a useful addition to the
library of the Radio engineer as well as a
gandy book on modern Radio for the stu-
ent.

Wireless Telegrafv is publisht by E. P.
Dutton & Co., 681 Fifth Ave, New York
City.

RADIO SERVICE FROM PARIS TO
LONDON.

Stations for regular communication be-
tween these two cities are located in Neuilly-
Levallois, France, and Chelmsford, Eng-
land. A high-frequency generator of 10
k.w. to 25 k.w. is used for sending. Sig-
nals are first recorded by perforation by
means of a special machine upon a strip of
paper and are then sent at about 100 words
per minute. The received messages are con-
siderably amplified and are registered upon
a fast-rotating wax disk similar to that of
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a fonograf. For transcribing, the disk is
revolved much more slowly, to enable the
operator to copy the message on a type-
writer.—Abstracted from Radioelectricité.

THE CATHODE-RAY OSCILLO-
GRAF AND ITS APPLICATION
IN RADIO WORK.

By Lewis M. Hull.

The general construction and details of
the design of cathode-ray tubes are given.
The brightness of the spot obtained, the
sensitivity of the tube and its behavior in
use are described. The various excitation
sources available are compared. A number
of applications of such tubes to radio re-
search (for example, spark-gap characteris-
tics and associated synchronizing of oscil-
lating triodes) also are dealt with.—Pro-
ceedings Institute of Radio Engineers.

BEHAVIOR OF A THREE-ELEC-
TRODE VACUUM TUBE AS AN
OSCILLATION GENERATOR,

By Eijiro Takagishi.

The writer states that the subject should
be handled by starting from the dynamic or
derived characteristics. These differ greatly
from the static characteristics, which can be
experimentally determined with ease. The
writer then proceeds to derive mathematic-
ally the characteristics solely from the cir-
cuit conditions.—ILondon Electrician, 0

—— g v 9
OPERAS BY RADIO.

Yy ' ]

The State Opera of Berlin, Germany,
recently gave a performance of “Madame
‘Butterfly” that was transmitted by wircless
and could be heard by all European wireless
stations. Microfones placed on the stage
bore the music to the wireless station at
Koenigswuesterhausen.

The experiment was organized by the
Post Office Department, which intends to
establish a concert and opera service by
telefone for villages in the rural districts as
a means of raising revenue. If the new de-
vice for the transmission of music works
out satisfactorily, telefone subscribers will
be furnisht with performances at stated
times and all they will have to do to hear
the best artists of the German capital will
be to take up their telefone receivers and
listen.

A given wave-length will be used exclu-
sively for the transmission of these per-
formances by wireless to avoid interference
by other wireless sending stations.

MEASUREMENT OF RADIATION
OF RADIOTELEGRAFIC AERIALS.

By G. Vallauri.

This article aims at discussing the meas-
urement of radiation, and deals with the
following points:

(¢) Radiated Power—The measurement
of radiation reduces itself to that of an
electromagnetic field carried out at a certain
distance from the oscillator by means of de-
termination of the Poynting’s vector. (b)
Radiation of the Dipole—The dipole being
an ideal oscillator, the radiated power is
found equal to

hy\ .
Pi = 1,600 ——)’ I
A

where 2k is the length of the oscillator, A
the wave-length and | the current. (¢)
Effective Height of Aerial—After calcula-
tion in the case of the simple linear oscil-
lator (1)1; length 2/ it is sufhcient to substi-

tute — for the value & required. (d) Re-
”

ceiving and Measuring Aerials—Various
(Continued on page 77)
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- The Mystery of the “V. T.”

By W. ANDREWS

L4

OSHUA KENT was an ordinary busi-
ness man. Perhaps not quite up to the
average, for the average business man
of today knows something of science;
ke has to, his business demands it.
Joshua knew nothing about any branch of
science. Why grown men and boys should
collect a lot of “junk,” or apparatus and
spend all their spare time “monkeying” with
it, was more than he could see.
Joshua was the proprietor of a book
‘ store. His greatest ambition was to sell
books, books and more books. Very well,
but he didn’t get much pleasure out of it.
Many men have hobbies. They work at
"night to perfect some little problem. They
study, and work. Sometimes they become
nationally known as authorities. Joshua had
no hobby or other interest beside his store.
He was a little wizened man with large
‘ gold-rimmed spectacles set astride his nose.
What purpose these served, is more than one
can guess, for he rarely looked thru them,
always over. But let us begin our story.

It was an early day in spring; Joshua
Kent was out for a walk. He lived in the
little town of Crescent Harbor, and on this
day he was making his way toward a cove
a mile or two above the town.

A rocky promontory jutted out into the
Ocean and beyond this were hidden reefs.
The surf incessantly boomed along the point,
but beyond there was quiet water and a
clean, white, sandy beach. Half buried in
the sand were the remains of what once
had ‘been a coasting schooner. Only the
prow and part of the frame work now re-
mained. Written across the bow in letters
that had once been a bright gaudy yellow,
but now were faded and barely discernible.
was the name “Salvador.”

It was this little sandy beach that was
the destination of Joshua. Upon reaching it
he settled himself comfortably in the lee of
the wreck where he could watch the waves
as they rose and broke on the rocky out-
croppings of the point. On these wander-
ings he often brot a book with him, and to-
day it was one of Edgar Allen Poe’s. The
title of the story was “The Gold Bug,” and
it dealt with a treasure hunt in which a
part of Captain Kidd's vast mythical treas-
ure was found. An hour skipt by; Joshua
finisht the story. He started to rise as if
intending to depart, but settled back and
aimlessly began prodding the sand with the
tip of his cane. Suddenly, in a little fur-
row made by his cane, he noticed the edge
of a small brown slip of paper. He picked
it up. It was rather a heavy grade brown
paper, somewhat water soaked, and had
strange writings and diagrams on it. It
looked something like this—

Fac-simile
of the scrap
of paper
found by
Joshua Kent
on the beach.

Perhaps it was due to the story just fin-
ished, perhaps to the rumors often circulated
thru the town of Crescent Harbor about
hidden treasure near there, but whatever the
cause, Joshua Kent was certain that he had
unearthed the key to a buried treasure.
What else could it be?

“It surely must be, it surely must,” he
mused to himself.

Let us leave Joshua for a moment and go
back a week or so to a scene taking place
on the very spot where Joshua was then
standing.

Crescent Harbor, altho only a small town,
had its share of the ever present radio bugs
They had formed a club known as the
“Crescent Harbor Radio Association.” But
what interests us more, is that on a certain
evening they had packed up their little port-
able set and started out on a camping trip,
making their first night's stop at the cove
which we have previously mentioned. The
next morning they went away, leaving be-
hind them the customary scraps of paper
which mark the camping places of most
hikers. Among these bits of paper was a
diagram giving the hook-up of a vacuum
tube and also a rough sketch of their aerial.
This had been hastily drawn by Kenneth
Wells, the secretary of the club, to explain
the question of a younger member regarding
inductance. He had drawn it on a piece of
paper torn from a paper bag, thus giving
the effect of age that Joshua had noticed.

But let us forget this little incident and
return to Joshua. He had walked back to
his house and was now endeavoring to puz-
zle out the strange diagram.

“The first thing I must find out is what
V. T. stands for,” he mused. “‘Showing

TR

This is the
map drawn
by J. Kent
to locate the
mysterious

AU

location of V, T The ‘T’ must mean treas-
ure, but what about the ‘V’? I must find
out what that V means.” So saying he
reached over to a bookcase and drew out
a dictionary. Turning to V he hastily ran
his finger down the page.

“Valley, valonia, valuable—ah, yes, to be
sure, valuable—Valuable Treasure. Yes,
that is what ‘V. T.” means. Funny I didn’t
think of it sooner.” Evidently satisfied with
his explanation of the mysterious V. T.,
Joshua turned his attention to the other
writings on the map.

“‘Ind. 40,000 cms.’” Cms., that is the ab-
breviation for centimeters, a unit of meas-
ure, which is about—let me see—yes, about
-4 of an inch.” To be sure of this he looked
it up and found that a centimeter was .393
of an inch and by a little figuring he also
found that 40,000 cms. would equal 436
yds., English measure. He began to rub
his hands and started to dance about in his
glee, for as he thot, he was “getting it.”’
But the “25% V.” was his stumbling block.
Try as he might he couldn’t see any rhyme
or reason in it. True, it must be some sort
of a measurement. But what was a ‘V'?
Had he only known it, the “25% V.” was
meant to mean, one-fourth usual voltage.
Ignorance is bliss. At last Joshua took
down the faithful dictionary and turning
once more to the letter V, he scanned the
pages carefully. On the sixth page his eye
caught the word: Verst—the Russian mile
equal to 3,500 English feet. Now he had
found it indeed. Twenty-five per cent. of
3,500 ft. was 291 yds. They couldn’t fool
old Joshua Kent. No, sir! On the right
of the paper were pictured two trees joined
by a wire (an aerial) and from the tallest
one an arrow pointed off in some unknown
direction.

“In the diagram those two circles connect-
ed must be the trees,” thought Joshua, “and
the line leading up from them the arrow,
for it terminates within the treasure circle.
It’s coming, it's coming, and now what are
those little humps beside the ‘Ind. 40,000
cms.’?” We know that it is the symbol for
a loose coupler, but Joshua did not. After
looking up various conventional signs and
symbols he decided that they must be little
hills or hummocks. He took a lot for
granted.

The next time that the opportunity pre-
sented itself, Joshua took the map and set
out for the cove. The first things he looked

for were the two trees and by stretching
his imagination he was able to pick out two
that resembled those of the diagram. In

(Continued on page 40)
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TEWART ANDREWS, red faced,
perspiring and out of breath, dropt his
luggage to the ground and looked at
the station master.
“wWhat! The train left an hour
ago? Well, wouldn't that eat you!”

“Yes.” said the man at the station. “You're
a bit slow. Your friends are well on their
way to Asynth by this time.”

Stewart was disappointed. He, the presi-
dent of the Dayton Radio Association, had
forgotten the new train schedule and his
fellow radio bugs had gone on their excur-
sion to the mountains without him.

“Just my confounded luck,” sighed Stew-
art as he turned to go.

“J have it,” interrupted the station master.
“The pay train is due in 40 minutes. She’s
running light, just a mail
car and two box cars. You
can board her when she
stops for water and catch
your friends at Layton.
They lay over there till
evening.”

“Bully!” shouted Stewart,
his eyes sparkling with joy.
“Say, but won't the gang be
surprised when I come oscil-
lating into their midst?”

It may be well to state
that Stewart Andrews had .
been elected president of the
Dayton Radio Association
because of his knowledge
and intense interest in the
wireless game. Not only
had Stewart conducted the
club in a very creditable
manner, but he had also de-
signed a rather unique and
compact radio transmitter -
which he hoped to patent,
with the view of installing
a system of railroad wire-
less with the local branch.

It was by this means that
Stewart was to raise funds
to put him thru college.
Twice he had interviewed
the president of the railroad
in an effort to gain his support, but twice
the president had said, rather gruffly, “What
need have we for such infernal contrap-
tions ?”

Stewart. however, did not give up. He
decided to give his portable transmitter a
thoro series of tests while the club was
camping in the mountains, and thus it was
that he had carried his brain-child to the

Denver has solvel the problem of the
wireless amateur disturbance in a very
happy manner. For several months the
Denver Gas & Electric Company had been
driven frantic by complaints of flickering
light circuits, burned out transformers and
even fires in residences. In practically
every instance the cause was traced to the
aerial of some industrious son of Jove.
With about four hundred aerials in the
city it seemed impossible to regulate con-
ditions to avoid trouble so steps were taken
to shut up the whole works by introducing
an ordinance in councils prescribing pro-

hibitive conditions and also placing a heavy

license on wireless sets operated within the
corporate limits. No provision was made
for receiving sets, every aerial being placed
in the same class. Before going to this
extreme, however, the companv officials

'I'he. Collapsible Loop Antenna Was Erected and in a Twinkling 8§

The Acid Test

By GEORGE L. SHARP

depot, along with his camping outht.

The pay train arrived and Stewart,
stowed away in the car next to the mail
coach, was soon speeding towards his com-
rades. As the rails clicked merrily under
the car wheels, he settled himself comfort-
ably and mused. He would spend his time,
while in the mountains, experimenting with
his wireless transmitter. If he succeeded in
covering reasonable distances with its sig-
nals he would seek financial backing for ob-
taining a patent. If the railroad president
still remained unconvinced he could go to
the place where they shovel coal and have
no winters.

The train, which had been speeding stead-
ily along, was slowing down. Stewart heard
the screech of brakes suddenly applied.

Three Bandits Looting Mail Car Just North of Langshire Curve.

Come Quickly!

There wasn't a station within 10 miles.
Something must be wrong! Stewart rushed
towards the door, but before he reached it
there came a crashing shock, so violent, that
he was hurled to the floor, where he lay
stunned.

When he regained consciousness Stewart
got unsteadily to his feet, staggered to the
half-open door of the car and gazed with-

A Clever Solution

called into consultation H. H. Buckwalter,
one of the advanced amateurs, and asked
for suggestions.

The result of the conference was a stay
of execution for a few days. Buckwalter
got busy at once. Instead of calling the
hovs together—an impossible thing—he
called them on his wireless fone and asked
their co-operation. The response was im-
mediate. Every amateur promised help and
within a week every offending set was pro-
vided with the necessary protective appa-
ratus to prevent kick-backs and other dis-
turbances. In a few instances where aerials
were running parallel to the light or tele-
fone circuits the direction was changed
with very good results. The light com-
pany offered the services of its trouble-
shooting squads and the bovs were given
free assistance in making the alterations.
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out. He was horrified at what he saw.
The engine was ditched. Half buried in
earth and débris it was hissing frightfully
as the water from the boilers drenched the
smouldering coals in the firebox.

The track ahead was torn asunder and so
twisted were the rails that Stewart guessed
correctly that they had been dynamited.
Only by the greatest of miracles had the
mail car and the box cars remained on the
tracks.

Adding to his amazement, Stewart saw
a man of dusky hue in the act of poking a
revolver into the ribs of the chalk-faced
mail clerk. Another man of unfavorable
appearance was tying the arms and legs of
the clerk while a third stranger was stoop-
ing over the figures of the dead engineer
and the unconscious fireman.
The brakeman was lying,
bound and helpless, at the
foot of the embankment.
The mail clerk was thrown
down the grade and landed
in an uncomfortable position
beside him.

Stewart understood; it was
a holdup. The bandits had
ditched the train and were
about to loot the mail car
of its $50,000 in gold and
currency. Stewart thot
quickly. Like a flash an
idea came to him. He had
not been discovered; why
not send an SOS call from
_ his portable transmitter?

KRM, the wireless plant
of the aerial mail station,
was situated not far from
the Dayton Depot. Perhaps
the operator would hear the
signals of distress and no-
tify the railroad officials.

The portable transmitter
was quickly unpacked. The
collapsible loop antenna was
erected, and in a twinkling
Stewart was pounding the
key as he had never pounded
it before.

KRM — KRM — KRM. SOS — SOS.
Send a posse. Three bandits looting mail-
car just north of Langshire curve. For
God’s sake come quickly!

Time after time the spark spit forth the
call for help. Time after time Stewart sent
forth the message of distress. He had no
receiver with which to listen for an answer-

(Continued on page 60)

For God’s Sake

The feeling of hostility decreased very
rapidly with the improved conditions and
last Wednesday night R. A. Hammack, su-
perintendent of electric distribution, went
to Buckwalter’s station and talked to the
boys bv fone. He explained that for two
or three weeks there had not been a single
complaint and he also had the assurance
of the boys that they stood ready to help
out quickly should any more trouble show
up. On the part of the company Mr. Ham-
mack offered the services of the line gangs
as well as the engineering department—
entirely free of charge—to help any ama-
teur who was not getting best results on
account of aerial construction or kick-backs
from transmitting apparatus.

A very pleasant change has also taken
place in the status of the wireless chaps.

(Continued on page 61)
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HIS Department is open to all readers.

We prefer dark photos to light ones.
pictures smaller than 33 x 314”.
glving full description o

PRIZES: One first monthly prize of $5.00. All other pictures pubi

It matters not whether subscribers or not.
efficiency of the apparatus, neatness of connections and general aPpearance.

make it a rule not to publish photographs of stations unaccompan
The prize winning pictures
All pictures must bear name and add
the station, aerial equipment, etc., must accompany the pictures.
Isht will be paid for at the rate of $2.00.

In order to
ed by a picture of the

oy

All photos are judged for best arrangement andé
increase the interest in this department, we
owner.

must be on prints not smaller than 5 x 7*.
ress written in ink on the back. A letter of not less than 1

roduse
words

We cannot

Station of the Radio Club of Mansfield, Ohio

Al SRHINY

Here is a
fine station
which is
equipt with
eficient
apparatus,
and which
does some
good DX
work,

The Radio Club of Mansfield, 8ZR, has
been heard many times on the Pacific Coast,
using 1,000-watt power.

Following is a description of the station:

8ZR, is located on the outskirts of Mans-
field, O., in a large, open field. The aerial
is fan-type, eight wires, 110’ high, and 20
across the horizontal part.

The ground systém is the Round’s Round
Ground type 130’ in circumference, con-
sisting of copper plates buried vertically in
a trench 6’ deep, with 3 co<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>