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Operating Instructions and Circuit
Diagrams including an Explanation
of Vacuum Tube Operaiion and

Characteristics
TRADING AS
AUDIOTRON MANUFACTURING CO.
33 Bionigomery St. SAN FRANCISCO

This S-page Couningham ‘. o
Direction Sheet is 1ow in the - e The trade-mark GE is ihe
hands of your dealer and is iy guarantee of these quality
supplied with each receiving tubes. Esch tube is built to
tube. mest rtigid specifications,

Nationally Known Since 1915
General Electric Quality Plus Cunningham Service
Cunningham Type C-300 Cunningham Type C-3o1
Gas Content Detector Tube Pliotron or Navy Type. High
of low plate voltage. Price $5.00 . Vacuum Amplifier. Price $6.50
TRANSMITTER TUBE SPECIFICATIONS

Output Filament ? Plate Price

Model Conseryative Apms. Volts. Voltage
C 30z 5 watts 2.35 7.5 = 350-400 $ 800
C 303 50 watts 6.5 Io. © 1000 30.00
C 304 250 watts 15. 12. 4000 Max 110.00

C 304 foh New Vork or San Francisco
C 302 is mownted on the standard four prong receiving tube base. The larger tubes have speetal 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 radic field for the past six years.

DEALERS: Standard Packages F. O. B. Cleveland, San Francisco, New York. Broken Packages F. O. B. San IFrancisco

Trading as Audiotron Mfg. Company
Since 1915 )
35 MONTGOMERY STREET SAN FRANCISCO, CAL.
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Gradually increase the range of your station

——with ABC sectional UNITS

You can start with the ABC 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 vou start to build your rcceiving station,

keep in mind the gradual development of your

range. Avoid buying a lot of miscellaneous

apparatus, much of which may be useless when
vou want to improve vour set. Buy equipment that will
be just as efficient a year from now, when von wané fo
add to it, as it is today! You can do this by concentrat-
ing on ,BC sectional recciving (JNITS.

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
completelv equipped crystal detector station. And altho
this Unit s highty efficient and complete in itself, here
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 vou haven’t
discarded a nickel’'s worth of equipment. There’'s no
tinkering, no adjusting to he done. Your new set works
perfectly from the start. The Units are designed for
each other, and the standardized methods of production
malces it certain that every new combination of Units, as
you go along, twil{ make a smooth-working efficient outhit.

In pLACE of the ABC 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.

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

The ABC Receiving UNIT

Tl{r. rirsT cabinet. the receiver itself, comes to you
equipped with three ABC coils, an ABC 41 plate
variahle condenser, a tested crystal detector, a switch for
varying the wave length range, etc. The panel is a
special impregnated Obre, highly polished, and carefully
fitted to the handsome Kodak-fnish cabinet. The price
15 $24.50.

The combination showw here is the ABC Rcceiving
UNIT and the ABC Ceombined VT Detector and One-
Siep Amplifier UNIT. This set is 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 af any time. Price of the Receiving Cabinet
camplete, $24.50, Price of the Combined VT Detector and
QneAS.rep, $37.50 (without tubes and batteries). This en-
tre antff, tncluding aerial, phones, tubes and batleries may
be scerwred for abaut $84.00, @ price never previously ap-
proached for guarenteed, high quality radio apparoius.

For 1Hose who want it, there is also provided the 4BC
Completion Package to go with this Unit. The Com-
pletion Package eontains 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 aprparaTus 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, whenever you wanté thews. 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 Amatewr Prices” and back
up every 4B instrument with our unequalled guarantee,
“Your money’s worth or vour money back!”

Booklets

N owrDER to explain the 4BC sectional UNIT system
Ithoro!y, we have prepared a 16-page booklet in two
colors, profuscly illustrated. It is entitled, “How I Put
Up e Complete Radio Station in Two Hourg 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 50 cents for Booklet R7.

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 ABC line including the UNITS is described
and illustrated in our new 2 color catalogue. Gladly
maifed for 10 cents in stamps or coin. Request Catalogue
CR%. 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, il will pay
yotu te wrile for owr portfolio. “The ABC Saics Plan in a Nuts
shell.”

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

Radio Station in 2 Hours.,”

Equipment at Amateur Prices.”

1 enclose one dime., Send me by return
vour Booklet R7. “How I Put Up a Complete

NAME v n it e i ain s

mail

I enclose one dime. Send me by return mail
vour new catalogue CR7, of “Professicuz! Radio
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ED-HEAD $
Radio Phone

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
vours 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 every 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
best magnet steel available is used—
and plenty of it; cast aluminum backs;
genuine Bakelite unbreakable ear caps;
furmshed w1t11 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

0 Complete

Postpaid to
Any Address

Our 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 wyou, 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 erystal is eut into right detector size,
tested for sensitiveness and only those found
perfect are good enough for us to sell you.
Tach “Arlington’” is careful]y wrapped in
foil, paeked in a convenient lithographed
meta] container and eomes to you per ect.
Iucrease your rcceiving range with an “Arl-
ington.” To avoid the many imitations, look
l§or the signature of J. 8. Newman on each
0xX.

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
eompanies we represent; Remler, Murdeck,
DeForest. General Radio, Amrad, Grehe,
Acme, Federal, Radio Corporation, Magna-
vox, Burgess, Signal, Federal, Baldwin,
Tuska, Corwin, Adams. Morgan

IMMEDIATE DELIVERY
Prices Include Postage

Uv-200
Tv-201
Uv-202

Pl

Radiotron

Radiotron

Power Tube

Corwin Dial, with Knodb

Corwin Dial, less Knob

Tuska Variometer

Remler Panel Rheostat

Foderal Open Circuit Jack...
Federal Two Circuit Jack,

Remler V.T.

Acme A.F. Amplifying Trans. 5 00
Maurdeek V.. Socket 1.00
DeForest Hand Microphone...
DeForest V.T. Bocket 1.2

Tewel Radie Meters in all needed scales.
The New DeForest C.W. Unit Panels, .
All the Radio Corporation New C.W. Ap-

paratus.

A]] Amrad Cabinets and Units.

The New Westinghouse Receiving Cabinets.

Qur 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

DEALERS

Write af once for our new proposition on Red-Heads

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

Newman-Stern Building

The Newman-Stern Co.

Cleveland, Ohio

BSend for cata-
log on Elec-
trical sup-
}:lies, Wire-
ess Goods,
A thletl ¢
Goods, 'Toys,,
ete.
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A COLOSSAL EVENT

The new RASCO catqlog 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

Contaihs 50 Vacuum Tube Hook-Ups

This is the one and only radla cetalog conlaining snch wonderful free information. Compiere hook ups

of all importane vacuum tube circuits are given in clear diugrams wilh complete explanatiou.  Just to
name a few.—7The Y.T. as a detecwor; detector and, one-step amplifler; regenerative eircuit; De Forest ul-
traudieh; Y.T. to recetve undamped and spark signals; Armsuong circuits; one step radlo  frequency

amplifier and dewector; Lhree slage audio-frequency amplifier; short wase regenerative cdircuits; V.T. radio
telephone; 4-slage radie frequency amplibers; radie and audic frequency amplifier, inductively coupled ampli-
fler; Armsirong snperautodyne; radlo fregnency ampiifier and crystal deteervr; C W. transmillers; self-
rectifying ¥ lube C.W. tranmamilter; V.T. transmitler with & volt battery; radiophone using plate and grid
modulalion; otie tube radio transmitter and receiver; experimental radiophoue; reuiophone using Celpit escil-
lator circuil.

This list is only a partial one. You must pesitively see this wonderful book ‘o apmweciate il.

It is made o fiL the pocket—-has heavy covers lo withsland the wear and tear wbhlch 1t is sure to
lave at your bands beeause it will be your constant companion.

And Oh yes! Before we forget it. If you are in need of the following, remember *‘Rasco has it.”” These
are cnly a tew things contained in this calalog: Lugs, Nuls, Dials, Knobs, Washers, Chystals, Litz Wire,
Selenium, Cord Tips, Cap Nuts, Tin Foils, Name Plates. Spring Posls, Swvitch Parts, Metal Ribbon,
Carbon  Balls, Binding Posts, Switch TPoinis, Switch Levers, {arhon Gralns, Melal FPoinlers, Contact
Toints, Low Melting dMetal, Carbon Diaphragmsg, Screws, Copper Strip. ‘'Spaghetti,”’ Name Plates, Sliders,
Mica, Switches, Resistance Wire, Variocoupler Rotors, Test Clips, Cuondenser Plates, Condensers, Antenna
Connectors. Threaded Brass Rod, Ground Clamps, Eic., Etc.

The catslog contains 1S illustrations.  On arccount of its great cost, this catalog canuot bo distributed
frce of cherge. 1L will only he mailed upon rceeipt of

> 15¢c in stamps.
o P1oC
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»o-S o Yo

'/THE RASCO “BABY”
simply unscrew lite knurled cap and finsert your

GALENA PATENT SLIDING HARD ir}’Slﬂl into 1.I|ﬁ- stand, scre}y :;‘lome l{!e cap which
eaves a  goodly portion of the galena exposed.
The Rasco “Baby” HIGKEL DETEGTOR RUBBER KNOE TP

The voniact iz perfect. while the erystel ean be
Here it is hoys! The smallest and most GUP_AND; BINDING cxchenged quickly in less than three secouds, Dy
efficient detector in  the world—as well as

slightly unscrewing the cap. lhe crystal can be
the cheapest. Qur illusiralion is full size, changed in position, i order lo explore other
and  while the various details c¢an be seen sensitive spots.  The eatwhisker is of phasphor
at a glauce, wo feel so eathusiaslic aboul hronze and is attaehed to (he hotizontal bar by
it that we must lell you all of ils good Dohits.

means of a fllister head wgerew.  Can be readily
Firsl, there is a solid hard rubber cowposition

exchanged i lesz than two seconds. Wires ean
base. size l%" x 1l”. We have nolL forgotlen be gonnected o the binaine post in a jiffy. Al
lave holes to scrcw down the detector.

metal parts arc nickde plated, and you will be
Then we have the nickle helder and binding

proud of this little masterpiece,
post vomhined which helds the sliding, knurled,
Dbard cubber composilion knob. As yon see, this
Lknob not only revolyes in ils lLiolder. hui can also
be moved Dhaek and forward in order Lo explore
each point of the delector crysial.

Nexi we seé the paleni nickle detector cup and
binding post eombined. This i3 a little marvel all
by itself and will nol fail to avoke your admira-
tiow. No clamps, no sofl metal o Tuss with. Yon

trations

HICHEL HOLDER
AND BINDING

No. 180% Rasco Baby Detector eomplete 50
wilh galena erystal, prepaid..... ... ..... C

No, 1829, The same but Mirnished with an
addilional piece of tested radioelte crys- 75
tal, prepaid ... ... ... ... ... c

CoupLG

RASCO DIALS

Agajn Rasco is selling (he peee. THere are our new Racco Dials. A
revelatlon in every respeci. These dials measuve 235 diameter ard are
made in heavy brass. They have two extra holes to fit onr No. 139A.
Tnobs (see last month’s adveriisement.) = The finish is sitver swhite
Tettering in black enamcl. in)aid. There is nolhing on the marke:
like it for fAnish. Consider the very low price of these dials. Note
particularly that we make six different types with following denomin-
ations: “Plate Variometer”’, “Primary Condensger’, “Secondary Condenscr'’,
“Filamenl Rheostat”, “Coupling”’, “'Grid Variometer.”

No longer do you have Lo guess what each dial on yowr set stands for. as each one is now
plajuly marked. Order b¥ number. The large dial is shown in its fnil slze. The smaller ilius-
tratlons are only given te show siyle. 00 Designs Copyright 1921 by R, 8. Co,

T g 2 . 8. Co,

i Prices all styles. .., . prepaid ea. 30c
' DEALERS? GET OUR SPECLAL A series of 6 dials complete prepaid, $1.70 | Did you see our ron page ad in the Tune issuer Weo

PROPOSITION expected @ good deal of ULneiness bui we wero aetually
Do nat cowpare Lhese ddials wilh some other snowed under! Tt shows tlat Rasce goods are wanted, In
makes as there s positively no eomparison betweep | Ote Weelk we filled over 650 orders and each and every
\hetn, Musl be =&m Lo be appreciated. Money order was shipped within 24 hours'! Surely a record,
back if nol satisfed Wa  even filled orders for articles ool 1lsted. Qur

prices are low—our serv-
iee  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 50¢ order. We can

only “‘stick’” yon oncel ! Trade Marl

WE GUARANTEE
EVERY ORDER
SHIPPED WITHIN

N 96-98 PARK PLACE, NEW YORK CITY 1o, 80 Suriie s 24 HOURS.
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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 1s 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 {oolish.
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 Rapto 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 {or 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 eaclh 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 ediforials 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,
s0 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 vour 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 Rapro 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”
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QGeneral 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 fAxt
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 1go-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 BOLES 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 Qrient. That is why its antenna, of the
inverted L type and erected on eight doo-ft.
towers, had been directed towards Russia.
In fact, the station eorresponded 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 1017, that the great Republic of the
United States would fight beside Franee, 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 recetving stations of America,
as Naucn, 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 be 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 differcnt send-
ing sets, the second and third of which are

still in use at the present time. These three
sets are the following: First, a spark set,
of which we have already spoken and which
was built for the Indo-China Station; sec-
ond, an arc set of the Poulsen type; third,
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 is
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 ajuminum armatures separated by
glass plates about % 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 important part of this
inductance into the antenna circuit, coupling
between the aerial and oscillating circuit is
varied. The ground is the same for all the
sets and ijs 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 are, the hook-up of which is shown
in Fig. 1, which supplied the antenna with
a little less than 100 kw. This arc was
supplied by two 750-volt dynamos connccted
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 Bhows the 150 K., W, Spark Set Which Consists of Two 1,000 OUyele Alternators Run

by Two Motors.

Either of Thesa May Be Used With the Same Oscillating Circuit,

Note the

8witch 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. Tt 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
svstem, is produced. This set, consisting
of the arc and oscillating cireuit, transforms
the D. C. into an A. C. of high frequency.
This svstem still works when the closed
crcuit connected to the electrodes of the
arc js 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 js filed 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 frst
are 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.
Tt 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 neeessary to give the
same height to the other towers. This op-
eration, begun at the end of 1917, was en-
tirely fnisht in the summer of 1018 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-fool 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

_‘H/g/l fersion
\50Uree

Frg. 1

Simplified Hook-up of the Arc Set, Showing 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 ochms. Sup-
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In this foto-
tograf may be
seen the ares
and oscillation
transformer.
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 been 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 frequeney 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 frequeney of 20,000
cycles, is run by a s,000-volt D. C. motor.

As 1he speed is verv important in order
to have a constant frequency. thus a eon-
stant wave-length, a double system of regu-
lation of the speed is used. First: the D. C.
Aynamo supplving 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-
Juctien 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 reading of such signals is very easy and
all the receiving statiocns 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 kw. 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, hut 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-
temher 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.

Tf YN has good results in transmitting,
the reception is also being greatly improved.
Some receiving sets, using leop aerials equipt
with multi-stage amplifiers, are used. These
receiving sets, being installed inside of some
Faraday cage, make possxble the reception
of the carresponding 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.

Oscillation Transformer and the Sending Condensers
N

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
1/50 of a second. The prin-
ciple of these measurements is
very simple. Ior instance, YN
sends 300 beats consisting of a
dot, lasting from 20 to 25 hun-
dredth of 2 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

o

Fig. 2. In This Cireuit the Are iz Connected In
Beries in the Aerial Circuit and Signals are SBent
‘Without Compenseting Wave,

current o 1he magrers.

by YN that coincided, to know the exact
time of the frst and last beats, with a pre-
cision of 1/30 of a second. The exact hour
of the first and last beats is sent by Radio

70 Separale Source Supp/ying
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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 QObservatory.
This comparison determines its longitude
with the same degree of accuracy that the
time from Paris 1s received, that is to say,
1/50 of a second. The two Observatories
in Sydney and Adelaide have just deier-
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 worles with
the non-radiating circnit. By this system,
ontv one wave is sent and less energy is
consumned, 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 heen experimented
with before, and has given entire satisfac-
tion. Tt has recently been installed at Lyon
and is expected to be used with the extra
powerful arcs of the Lafayette Station.

Such is the Lvon 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. TFor more than two years it
has insured without difficulty the handling
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 3.8co 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 wircless messages in the
absence of the human ear is not without
precedent, a variety of mechanicil means
having been devised. The Kckhardt-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 specific 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 1its 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
cirenit of the tube. Tn 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 platc
current. In a word, the circuit is regenera-
tive. For a suitably selected filament tem-
perature, starting with an adequate grid pe-
tential and gradually altering the same in
the direction of meore positive values, a grid
potential will be attained at which the
circuit hecomes 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 determined 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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7o recoraer

Complete Diagram of Conneetions of the Re-
ceiving Set.

By S. R. WINTERS

T

"Chis fotograf
shows the
complete
recorder de-
signed by
eBSTS,
Eekhardt and
Karcher.

On the left is
the radio re-
ceiver gnd
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-

_i

1]
Simplified Hook-up of the Receiver Showing the
Battery and FPotentiometer 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
funetions.

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-
farly, how can veu 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 en 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
coils from its companion, the self-oscillations
ceasmcr The opening of the screenmg ¢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

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 sensitivity 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 1s described as the datum line.
By tuning in on any transmitting station, the
pen bids goodbye to the datum [ine when
the signal begins only to return, when the
message 15 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

SO SR S

Fig, 4. Gern-
eral view of
a complete
ascillograf,
On the left
are the gal-
vanometer
units while
on the right
are the small
glits 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 ean 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 stich work with little
preliminary notice or preparation. Im 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 cof voltage and current in a telefone
speech wave by the use of wvoltmeters or
amumeters, for the values fluctuate too rapid-
ly for the meter to follow. The oscillograf
will picture the complete wave and thus
show walues 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
Oscillograf. 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 cne 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 # and a
source or ray of light is played on the mir-

————
*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
tf 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.

| Oscitlograr vibrator
| R
Raclorane
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This Diagram Shows How a Radlofone Bet Is
Connected to an Oscillograf. A Rectifying Cir-
ouit 15 Used Between, Ho That the Vibrator of
the Oscillograf Can Vibrate at Audio Frequency.
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In ohserving 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 rlght 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 vibraticn 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

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-
Iograf 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 SB.
For the usual vibrator this tension should
be six ounces. The small vibration mirror
VM 1is.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 fll
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
eurrents 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 galvanomete:
unit assembled. As can be seen, there are
three vibrator elements, each alxke 50 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

GIoue-up View of a Unit. The Small Mirror VM
May Ba Seen Fixt on the Coll, Which is Placed
Between the Foles PT of the Fleld 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. OUn the
screen this should appear as a white point
practically for best results. If it is a white
puint, 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.

1n 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
thres 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
telefony 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
amnunt proportional to the known current
and another straight line will be traced on
the sereen above the zero line. The amount

T

PR

Fig. 8,
fotograf
shows a
oomplete
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 'a
gIven mSTanr

Permanent or

Fig 1 DC elecrromagimet

Krtgwn DC current Fraced by lerf? hand vibrasor

Zoro axis fraced e
center vibraror

AC soeech wavé fraced
Ly 119kt hand vibraior

i R

Fig, 1 Bhows Diagramatically How the Little

Mirror {s Fixt on the Coil Bubmitted to a Btrong

Magnetic Fleld, While Fig. 8 Shows the Lines

Traced by Three Vibrators When the Oscillo-

graf 19 Used to Determine the Percentage Modu-
lation of a Radiofons 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 mstant 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 left 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 tn the phases relationships. - :

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

(Continued on page 60)

A NEW MODULATOR FOR TUBE TRANSMITTERS

Hera 15 an Efficient Qhopper for That C.W. Bet
of Yours. By its Unes D. X. Btations Are More
Easily “Balsed.’”’

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 thls country, but
they will shortly be found in all modern sta-
tiors. 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.

Nn 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-

tervals between
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,

interruptions are of the

CONSTRUCTION OF BALL-AND-
CUP VARIOMETERS.

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

The number of feet on both the prmlary
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 Signal Radio Service

By DR. ALFRED GRADENWITZ

Berlin Correspondentfof “*Radio News™

and from 12h. 56m, 55s. to §7s.,
a. m. and p. m. (Central Furo-
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 Arst
current impulse starts the pre-
liminary signal sender (Fig. 3).
After the latter has been ac-
tuated, the main signal sender
(Fig. 4) 1is ready to be started
by the second current impulse,
at 1zh. 56m. sgs:

Previous to sending the time
signal, a Morse communication

Fig. 8. This Apparatus Sends the Preliminary
Bignals, Which Cousist 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 the German Time Signal Service are
given in the following:

Tinie 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 tv a pendulum clock fitted with a con-
tact device at 1 a. m. and 1. p. m. (Central
Furopean time, corresponding to 12h 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 formerlyv 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-penduium
clocks of remarkable precision) are installed
at the Hamburg Oeeanografic 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
altowed to pass in case all three are closed
simultaneously. The first contact is made
for about 40 minutes, viz,, from 12h. 4om. to
1h. 2om. (a. m. and p. m.), the second, cor-
responding to the two. slots of the minute-
axle disc, twice each hour, viz, from g5qm.
30s. to 55m. 20s. and from 56m. 30s. to 5ym.
20s., and the third, each minute from sss.
to 575. The three contacts are thus made
simultaneously from 12h. s54m. s5s. to. gs.

HEN s

Fig, 4.
This foto-
graf
shows

the main
signal
sender.
It is &
pendulum
making
contact
each
second,
and clos-
ing the
circult of
the relay
which
may be
seen at
the bot-
tom.

The upper
fotograf
shows the
time sig-
ngle sent
by POZ.

o e

Zeit — mean Greenwich time) are cut.
After bemg 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 .r 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 refay 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
is 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
is attracted, thus disengaging the pendulum,
after wh1ch it is stopt by the movable arma-
ture of another electro-magnet. After the
rotation of the disc has been completed, at
th. om. 14s. (Central Furopean 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 cury
rent impulse into the second electromagnet
disengaging the resilient armature of the
first magnet and causing the pendulum to be
hooked fast again, Lmtll the next disengag:
ing current impulse is started 12 hours after‘—
wardq

The disengaging clocks at the Observa
tory are always kept accurately timed,
regulation being made twice a day. Thes
clocks will work with well-nigh incrediblé
accuracy, depending only on the atmosferi
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 QOceanografic Observa-
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 Obsenatory are watching the Time
Signal Service, wiring each time to the
Oceanoaraﬁc Observa.tOry a bulletin com-
prising their own calculated corrections. Thns
is of the highest importance, especially i
the event of long spells of hazy weatheri
Moreover, the Hamburg Observatory doe

(Continued on page 78)

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 s1gna1 the conventional
word for Nauen “POZ” and
“MGZ” Mittlere Greenwich-

Fig. 2.

This Polarized Relay Starts Automatically the Pre-
liminary Bignal Sender 8.

S8hown in Fig
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New Radio Apparatus

INCE the invention of the telefone, it
Shas 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, Tt 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-
verberaticn 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 2% 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”

L e

On the right
Fig, 1 shows the
Phonetron, a

new type of
amplifying tele-
fone receiver,
which reproduces
very faithfully

i

all sounds, es-
pecially the

speech.
Fig. 2 shows the

diagram of con-
noctions of the

apparatus.

Fotos by conrt-

e

esy of Comnti-
nental Radio &
Electric Corp.

R

Fig 2

or to convert electrical energy into sound;
in other words, the “Phone}ron” is mot a
loud speaker; it is an electrical sound con-

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

New Inter-Tube Tone Freaquency Ampelifving Transformer

T is a well-known fact that the im-
pedance of a tone frequeney amplifying
transformer for maximum amplification
must at least be equal to the output im-
pedance of the preceding tube in a cas-
eade amplifying set. There is an allowable
variation for the immnedance 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.

9/1

ELECTRICAI CHARACTERIETICS
1. Ratio of secondary to primary turns,

2. Useful frequency range, 60/3000 cycles.
3. Allowable current on each winding, 12

milliamperes.

A New Amplifying Transformer Entirely En-
clozsed in a Metallic Shell.—Foto by courtesy of
the Radio Corporation of America.

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

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

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

7. Impedance at 1000 cyeles (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 hlament of the following tube of a

(Continwed on page 72)

A Safety Fuse for Vacuui Tubes

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

This Fotograf Shows the Safety Fuse Itsell
and How it is Mounted on t}le Prong of a V.T.
Fote 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—.

It is a fact that most of the time the ama
teurs little know that a very slight increase
over ithe 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 ohtain 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

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-
tainty 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
15 easily mounted. Tt is made of a tulmlar
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-

{(Continned on page 72)
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Radiating Eight-tenths of an Ampere with a

Single “°)”” Tube

By ARTHUR H. LYNCH

S

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

Foto by
cotrtesy of
A. H. Grebe
& Co., Inc.

B

[IE 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 furmish 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 conccrning 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 usefuiness. By rea-
son of the matural 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. Tt was found

Lz

Ly

&

Fig 2

this
troublesome and inefficient on short waves.
And 1t 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

that piece of apparatus was very

use of 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 fAlled 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-
plving of the plate potential acts as the
bugaboo. Consideration of the equipment
herein described and the simplicity of the
circuits used should refieve 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., Tn many cases it will be seen that
much of the apparatus already found in the
modern receiving station tay be cafled 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

[¥]

;

® :L—llllllllllllli

Fig 1

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. FElimina-
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, WNoiseless 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, Diehl 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 6o 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)
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Awards of $100 Portable Radio Prize

Contest

FOURTH HONORABLE MENTIDN

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

HE accompanyving fotografs are of
a small portable receiving set which
1 designed and buiit myself. The
first shows the recciver 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 2}4” 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 58" long.
Tt consists of 240 turns of No. 36 wire tapt

'Illl”

General Hook-nn of Mr. McManus’® Portable Set,
Elther a Crystal or V.T. Detctor May Be Used.

every 3o 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”7 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. I 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. Fach 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 semicircle, The grid condenser is
made up of three pieces of mica 2” x 134"
and two pieces of tinfoil 134" 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 tnade 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
farger than the set itself. T 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 small
spool for transportation. Thus the entire
set including a telefone receiver could be
slipped into an overcoat pocket.

TEE 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], exactly
one mile away, was heard very QSA with-
out any aerial at all. I fAnd it gives almost
as good results as my regular equipment,

Tnside View of the Bet., XNote 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, WBFE,
WLC, NAHI, and a few others whose call
I did not get. [ 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 o V. T.,
that was entered in the contest.

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

Front View of the Receiver With the Orystal

Detector Mounted om it, Note in the Center

the Double Knob Contrelling the Oouvnling of
the Secondary and Tickler Coil.
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Howto Construct a Heavy Current Microfone

By ALBERT MARPLE

on the
right is
Fig. 2,
showing
the cup
contain-
ing the
carhon
graing,
while on
the laft
Fig. 8
shows the
slate
chamher
and the
insulating
ashestos
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 inguirer is told that “We have

eno 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 w1re1ess 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

gruat beauty, we will admit, but when it

‘comes to carrymg a mlohty big load. or
working overtime, it 1is worth its

IR

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

The detail of the round fbre 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-

the

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
mner 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 ashestos is to keep the carbon grains
irom packing under the slate cup and the
carbon dlafram The thick piece of

weight ih gold. -

Tn this story’ we will give no di-
mensions, except to say that the face
ofthis transmitter - is four mches m
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 i Fig. 1.
This illustration shows clearly the
construction of the chamber holding
the insulated slate cup, the purpose of L

which is to hold the teaspoonful of
carbon grains. In size these grains

mica seen in the center of the cup is
not ahsolutely necessary, having been
used in experiments calling for two
sections of carbon grains. Also in
Iig. 3, right hand character, is shown
the inner view of the front half of
the transmitter. A piece of thin
. mica, indicated by pencii, 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
found in the ordinary telefone trans-
mitter, and for this reason they do
not burn up as do the ﬁner grains.

Fig. 1, on the Left, is a Bide View of the Transmitter, While
on the Right is a Back View of the Same.
Monnted on a Rod Along Which it May Slide and Be Fixt hy

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 59)

Amateur Radio Helps Police

MATEUR Radio is becoming meore
Apopular 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 i3
more possibility of the alarm being re-
ceived by the greatest number of stations.

It would be highly desirable that gll 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 wasg recovered, thanks to
an amateur, A few days ago the following

article appeared in a local paper:

Radio Finds Stolen Auto Truck

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

- .

A five-lon automohile truck stelen from Giilen Brothers,
“truckmen, of 324 Twelfth rtreet, Brooklyn, has been recov-
ered through the cooperation of an amateur wireless aperator
in Unier Hill, N. J., who relayed to the West Hoboken pollce
en alarm sent out by wiveless from the New York Police De-
rpartment.

Mr,

R. Frank's Station,
Stolen Truck Was Recovered,

Thanks to Which a

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:

Only a few minutes before reading the
description of the stolen car Lieut.-Detec-
tive Stanton, of the West Hoboken police,
had seen a truck answermg the descrlptlon
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
olr station.

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

The amatenrs are requested by the New
York operator to relav all wireless alarms
to the polire of their towns. The system
has heen taken up in serjous earnestness bv
the small town police departments of Hud-
son Cotinty. N T.. with the car recovery,
the second within a week. And in both in-

(Continned on page =9)
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ERE is a new contest for our

budding radio geniuses. This

time the contest is 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 nothing
but auto accessories are sold, be it a
tire, a spark plug, a crank, a horn, a
tai]-lamp, aute gloves, a pressure
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 is 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

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 radic 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 ne 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. e want ideas on

] 1st Prize $50.00 in Gold
2nd ¢ 20.00
1 3rd 15.00 ¢
10.00
5.00 ¢

L1}

little  things that can be readily
made by the amateur and can also be
manufactured and standardized by the
manufacturers. What we want there-
fore, are ideas on litile improvements
on_radio apparatus and it makes no
difference whether the improvement 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. Tt MUST be a little thing,
o true eaccessory to existing radio ap-
paratus.

In other words, no prize will be
given to anyone who designs a com-
pJete instrument, such as a detector,

$100.00 RADIO HCCESSORY PRIZE CONTEST

condenser or the lilke. 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 1is new and has not been nsed
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 sce 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
al)solutely 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
Jdeas, which did not win a prize by
paying regular space rates. In publish-
ing the various ideas, all the rights re-
vert to the publlshers 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
1oth, New York, and all entries must
be in at that time in order to be quali-
fied. Should two contestants .submit
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 pubticatign.

Crystal aAmplifier

This communicetion from one of our
Bragilian subscribers will be of interest to
aur readers. If we are not very much mis-
taken, this 1s the first time that someone
has succeeded in amplifying signols from o
crystal detector by using several stages of
crystal detectors. We are also pleased to
see that our Editorials are not an ¢xpensive
Iuzury on our part, but are of help to the
radio fraternity once in a while.

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

Being a mad radio enthusiast and having

Jary clls.~
HS, JHAS

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 T 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.

It makes me quite upset when I read your

[T ——

[ Polesiomeler-.. -3 G A'://.r In &

¢ Bt s pe! n this ampli-
PR HHS HERE /em? ,{”/ flor cizouit.

crystal detse-
tors are used
instead of
V.T.’s, No
doubt that
by experi-
menting with
this new type

..qjlm

of amplifier
some of you
fellows may
obtain good
Tesults,

/}' ﬁn"?fe‘d Jym/
stenplh ober some

s

g,

magazine ahout other fellows breaking rec-
ords in sending, and wc hcre have to be
content to sit down and only listen. Well
it can’t be helpt I suppose, so let's get to
work, [ 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 possession of an excellent re-
ceiving set comsisting 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 amplifiars, 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
T live,

Taking Mr. Gernsback’s ideas in hand
I started working on a crystal amplifier,
using my amplifier transformer for same.
"At first 1. 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 hnd 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

(Continned on page 70)
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Short Wave Tunhing Systems

" By Mounting the Varlometer and the Condenser
on the Same Shaft in a Short Wave Set, Ouly
One Control 1s "Necessary.

URING the construction, or the

contemplated construction, of short-

wave recelving systems, many points

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 which 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 mcans of tuning. Since that time over
50 letters have been received thru Rapro
NEws, stating that the results attained were
bevond the greatest expectations of the
builders. Due to the way in whit_:h 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 indue-
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 3oo 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 r
one to ten range. Starting, then, at zer-
on the control dial we may have a wav~
length of 130 metérs. Moving to the 180
degrce position we will have the square root
of 10 times that amount, or about 475 tne-
ters. Is this not the range of the average
short-wave regenerative set? This range is
run up to 530 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 reactancc 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

X/

Fip 2

f 3
To Increase the Range of Varlation of a Varl-

ometer Tuned BSet, 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 the
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 sueh 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 3oo 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

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
clement and, as will be noted, a rather un-
conventional type of wariometer, the merits
of which can be readily seen.

Tuning elements of the type to be de-
scribed suggest themsclves for a multiplicity
of uses, among which are in antenna tuning
cireuits 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 varibometer 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 thc
utmost simplicity.

CONDENSER CONSTRUCTION

Semi-circular and quarter-circular plates
for variable condensers, as well as spacers
and end plates, may bc 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 v&”
to #%”, 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. I1f 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 60)

This is an Easily Built Variometer in Whieh

No Stator Form is Necessary, and Which Has

the Windings Very Close Together, Thus Giving
Maximum Range of Variation,
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Determination of Percentage Modulation in

Wave meler
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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 Radiofome Set.

HE amateur who has a radio tele-

fone 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 ip
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 wili
not be heard thru the speech. This
method is, of course, tiot 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 modutation 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-
fowing 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 below, is the per-
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lation Showing the Percentage of Modulation
Obtained by This Method.

Radio Telefony

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. If 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
inodulator. but none is supplied and the re-
sultant wave is as shown in Fig. 3a. That
is, the control [actor varies the amplitude

Characlerisiic o
compless corgprol 77
707~ GLSOr PO
modguiarion

Radiarion Ciurrent
24

Conlro/ Factor
Frai4 o)
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 incomiplete the control curve will
run between limits smaller than either A
or 2A (depending upon whether absorption
or non-absorption svstems are used, and
greater than zern. Fig. 5 gives the case
for non-absorption modulation, and the
percentage modulation will be given by the

3

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-
fation of our set.

Characleristic oF
complere control iy
absorplion modulation
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|

Radiation Curren?

Conrrol Facior
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. Characteristic Curve of Linmear Control in Ab-

sorption Modulation Method.

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 guantities 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
(2) 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 appiied, the coupling M is varied by
moving along a straight line the receiver
coil C to or from the transmitter, til
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 audibility
is again had. Note distance between coil C

(Continued on page 61)

Fg 3a

Comparison of Modulated Amplitude in the Ab-

sorbtlon and Constant. Current Methods. Fig.

3b Shows That When the Latter is Used the

Maxzimum AmplitudeNMa.y xllmount to Double the
ormal,
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This Curve Was Plotted With ths Closed and
Aerial Circuits Bet 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 snd Antenna Cir-
cunits Set at 700 Meters With Less Than 10 Per-
cent Coupling.

Calculations

By P. F. GEAGAN

dles and sliders of his set. Aside from
this also, it will be very gratiiying 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-
celving 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
equal to the mutual inductance, which we
will call M, divided by the square root of
the product of the self-inductances of the

ranst Spark

N gao

sec _L D e

" % _r. Condenser
Fig. &

In This Circuit the Coupling is Varied by Moving
the Aerlal and Ground cl]ipa Together Along ihe
Coll,

two circuits L and L,, all in centimeters,

or K = (Fieming, Principles of

\
Electric Wave Telegrafy).

To work out an example as an illustra-
tion, let us assume an inductively coupled
oscxllatlon 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 can
place them. as shown in Fiegs. 1 and 2.
first, so that the fields of the two coils are
in the same direction. and then so that thev
oppose each other, and measure the total
tnductance in each case. The inductance A
of the two coils when connected as in Fie.
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This Curve Enables the Operator to Find th3
Proper Number of Turns of Primary and BSec
ondary Inductance for a Certain Wave-length,

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 + L, Let us further as-
sume a value of 85 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 + 2M + L,

(2) 45000 = 30000 — 2M + 1,

+ 4M

(3) 40000 =
(4)

M = 10000 CM

T P e SR 0
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Resenance Curve for the Antenna and Closed
Circuit Bet at 1080 Mesters With 20 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) 8z000 = 30000 + 2M + L,
(2) 8s000 = 30000 + 20000 4 L,
(3) 85000 — soo00 = L,
(4) L, = 35000 CM
We may now find the product of the two

inductances 30000 X 35000 = 1050000000
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 possihle and again
measure the mutual inductance as before.
Let us assume that the inductances, with
the coils placed thus, measure 75000 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;

Spark  Knewn
gac

Fe. 7
Hock-up 8howing How to Find the Range of

Coupling of an O.T. In This Circuit the Two
Fields React Mutually Upen 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 accnrate 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 15000 or 50,000
CM. Then V 30000 -+ s0000 = 38729 ‘and
10000

00
= .258; also — .104. That is,
38720 38720
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
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Resonance Curve for Oscillating and Aerial Cir-
cult Set at 1080 Meters With 17 Percent Coup-
ling.

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-
lcngth 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. Wec 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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Resongnce Curve Obtalned With Both Circuits
Tuned at 700 Meters With 32 Percent CGoupling.
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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 or 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 Lhe 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 ¢ 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 couplmc by reduc-
ing the antenna and closed circuit capaci-
ties and loading up with inductances to
the same wave-tength; a glance at the
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Fig. 2
When Connected This Way, the Fields of the
Twe¢ Coils Oppose Each Other.

formula K = will show this, since
vL L,

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 necessary 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 6oo 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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Fig 3

ITH the continuval increase in the

‘/‘/ 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 conseguence, amateur radio develop-
ment has been drastically checked. New
methods must bc 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 gll amateurs
employ C. W. transmitters, if the desired
resulte 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. FEven if he were, he
would not have the training necessatry to
skilfuilv operate the .set. He nust 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’
econtent, and relay work could go on for-
ever.

Many
tempts * to

:
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This is & Typical Audior Oircuit for the Reoep-
tion of Dampt Bignals Only. A Telefone Trans-
tormer is Used.

systems have been evolved in at-
disturb-

eliminate atmosferic

-

LS

in Fig. 4.

AT

ances and retain all spark and C. W. sig-
nals; but no systems 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
following circuits.

Fig. 1 shows a simple vacuum valve re-
ceiving circuit, which will respond to spark
signals ohly. The spark signals impinging
on the antenna circuit are transferred to the
secondary circuit $, 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, ard 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 he 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 thesz two circuits in such a
wav that the spark signals received on the
eircnit in Fiz. 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 efrcuit
in Fig. 2 are chopped up by the tikker,
hence the spark signals in the circuit in Fig.
I must also be chopped at the same fre-
quency to completely ba'ance out the spark
signals received on the circuit in Fig. =z
This is accomplisht by mounting two tikkers
on the same shaft, as indicated at T, in Fig.
3, which shows the two combined eircuits.

Valve V,, Fig. 3, is connected the same
as in Fig. 1, and valve V., is connected the
same as 'in Iig. 2. Therefore, the audio
frequency transformer M transiers only the
spark signals to the telefone cireuit, where
they are chopt up by the tikker. The audio
frequ.ncy transformer M, transfers both
C. W. and spark signols, which are chopt
up by the tikker, to the télefone tircuit.” The
secondary eoils S, and S, are connected dif-

ferentially, that is, they oppase each other,
so that the spark signals are comptetely bal-
ancerd 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
operation of the tikker which makes its use
undesirable. To overcome this, the circuit
in Fig. 4 mav be employed. This circuit
is simpler than the circuit in Fig. 2 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 resomance
with the incoming wave. C is a small fixt
condenser. The rotating condenser, rotat-
ing at a high speed by a motor, throws the
tured 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 foo 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 sigh
nals thru th audio frequency transformer M
to the telefone circuit. The two primary
windings, P, and PV, are connected dii-
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 signal strength ‘will be somewhat
(Continued on page 59)
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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 {3 Used in the
Oscillating Circuit,

PLATE CONDENSER.

The design of this condenser, which is C,
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
cotpld safely be of the order of 0.0 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. 1a, it will be seen that
the condenser C, is practically shunted
across the audio choke coi]l A. Now, as will
be shown later, there is a high audio voltage
across this choke whieh 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 0.01 mf. for
the plate condenser, working so on a wave
length of 600 meters Its reactance at oo
meters and also at 500 cycles is as follows:

1 I
@ X=——-—
wC 2mx §x 10 x 1 x 107
1 10
= —— = — = 275 ohms (approx.},
rxot 7

at 600 meters,

L
A
Internal =
bmpedance | u" €%
Zz 2

Flg 7

The Impedance of the Load Clreuit Must Equal
the Impedance of the Genrator,” A is tho H.F.
Generator, While LCOR is the Load Circuit.

*Use of
Transimitiers,”

A.C. Potentisl
Raproe News,

With Vacuum Tube
March, 1921.

Telefone Sets
By JESSE MARSTEN

Part Two
I i
(by X, = —=
wC 27 x 500 x 107
I 10°
= ——— = — = 275000 ohms (approx.),
Tx 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
1s 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 E.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 1, consisting of

This {s the Hook-up of a Dnmmy Aerial Con-
nected to the Inductance of the Set.

L, C,Rin 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 1.

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 shnnt 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 correspoud-
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 matcer of
cost enonomy whether the machine is to be
worked at maximum output or at lower ocut-
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

fig &

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
ouwput or not cdepends on the constants of
the Joad circuit and generator. It will now
be shown that an electrical device delivers
maximum output when the load circuit im-
pedarce equals the generator impedance,

Consider in Fig. 7 any electrical device A
having an internal impedance 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 loacl current
Then, =K +
Multiply both szdes by i cos #, where
cos & = power factor of load.
Then ¢1 cos & = Ei cos 8 + Z, i* cos &.
Now Ei cos 8 = P, is the power in the
load circuit, therefore
clcosﬂ—P-i-Z I cosﬂ

P —=¢icos @ —Z i cos @
The condition for maximum power Is
dp
that — = o.
di
dp
W — =Ecos 0 — 2Z icos d=o0
di

. Q
I € 1
'.Z,:—-XT-Z—(Z,—FZg)
2 1 2

€
for —= Z, + Z,
i
L2, = 2,

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
menerator, its internal jmpedance is in the
form of a resistance, and the r. f. circuit,
being tuned to the wave-length used, is in

(Continr ! on page 48)
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Radio Telefony

By E. W. STONE

Q S LG
| RADIO| LABORATORY [KNOWNHEAT S Shrhsins
Iroguenotos.
Fach Space=0ne Octave tome,
0" = 100 thousand miflions [ ——

'SOUND

ExJO™= 6 milliens of millions

4 x ™ = 400 mitiians oF millons
Ixi0* = 3000 millions of mifions

Editor’s Note—Here is a leciure which

was delwered by Licut. Ellery W, Stone,
U: SN, R F, before the San Francisco
Electrical Development League on Jan. 24,
1020, and the Commonwealth Club of Cals-
fornia, on March 18, 1921. Owing to the
facts explained in this lecture, the Editors
thot i 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-
cewved thru a magnavos in arder to make
it audible to the entire audience.

It would be very desirable if, whenever it
1§ 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 subject 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 erest 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,” and it is readily seen that as'the
frequency Is increased, the wave-length is
rednced.

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

In the 1830%, I believe it was 1883, an
English physicist by the name of Maxwell,
advanced the theory that light-waves, as we
commonly know them, are electromagnetic
waves traveling on this mysterious ether—

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 circumierence 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
powcrful station, we should be able to trans-
mit a radib wave 714 times around the
earth in one second.

. Since Einstein publisht his now famous
“Principle of Relativity,” there has been
some doubt in 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 I hope you will not
ask me any questions about his Theory ot
Relativity because I happen to be one 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 of
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 sgnse 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 oceurs is the gen-
eration of alternating currents of warious
frequencies in the nerve .channels connect-
ing the eye and the brain. In other words,
our sense of sight is really a detector ot
electromagnetie waves.

Now, | 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 violct which are popularly termed
“ultra-violet” waves, and we find such very
high frequency wawves 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 eve, nevertheless they are reg-
istered on a fotografic plate.

A

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 wih 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.”

Bclow the infra-red, or heat waves, there
are clectrical waves of frequencies which
have been produced in thc laboratory but
which are too short to be used for wire-
less comnunication,

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

Altho I have shown the frequencies of
sound-waves which are sensible to the ear,
at the lower end of the chart, they are real-
ly not electromagnetic waves, but are only
included to show you the magnitude of the
radio frequencies.

Fach 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#t
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 clectrical
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 sclentist 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 Waest
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, 1898 His affiliation with the
Signal Corps of the United States

~Army dates from Feb. 23, 189, be-

ing given the rank of First Lieuten-
ant. Commissions of Captain and
Major were subsequently awarded
him, and from 1goo 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 Tor 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-
set, 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 technical garb. He has frequently
caught the public eye with peculiar cfective-
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 sclentific
societies. Recently, a fresh adaptation of
this discovery was demonstrated when heart
beats were amplified so that physicians
might diagnose them when [istening 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-
Jand—a theory awaiting development. The
ahsence 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. Q, Squier, Chief of the U, 8. Army Signal Corps,

penditures and elaborateness 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.

GENERAL GEORGE 0. SQUIER, K.C.M.G., D.S.M., Ph.D., F.A.L.E.E., F.L.R.E.

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 honers 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 another homor 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 Institute. 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 Warl?
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 Halg, at London. From
his own country he received the Dis-
tinguished Service Medal “for excep-
tionally meritorious and distinguished
service.” R

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 personality, 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
1s 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
delegation 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 recelved quite a num-
ber, 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, England, who conge-
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 rgth
Assistant Editor, whose job it is to find ideas
for cover designs, has a liquefied brain dur-
ing the summer months, and is unable te
produce anything.
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Triple Inductance Coil Mounting

By F. C. SHELLEY
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Inductance Coif Mounling

1s @ fotograf
of the coil
meunting as it
appears when
built. On the
left Fig. 2
shows the
constructional
details of this
piece of ap-
paratus that
mey be bullt
by the ama-
teur having
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tools,
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I have read a number of articles in the
Rapro News describing the construction ol
inductance coil mounungs, all of which
were easy to construct and serviceable, but
in neariy every article, when adjusting the
coils, the operator was required to iouch
the coils with his hand. This 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 -after 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 34" 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 he-
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-L 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, thc ccnter 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 fastcned permanently.

(Continued on page 7o)

A
" —T Lo Yad TRt £-
‘gé ___’%7/ £ L;\:wfru'ﬂf.;_, el il e %
b= 3 wood SCraws, e
& ! @ |02 countesink ML
i - H Yo s 55 a7 moch som |
b= s . /i _.._/i i 7] J o .‘\_x. I
\ i . .
e ; ® ! " & e ]
‘,‘ orill 1o ogss %5z machl( ’ e
P ——— screm & £ )
P SO Sy AN o — -3
Fig, 8, RSP IER fot L
This drawing F i E i b ?‘,Q N iv‘m
glves the di- 43 @ LD Rtk é‘é'_}
mensions of ; Pl SR POGT SCrens-- W
the pieces of y Yyl ™
wood wcllxigh ) Ag @ » X T EZE
are used in c e .
ol 3 . T ——
the construe- e’ b}\ ‘\y ‘ % I — St e
0. ot e S =
.C. cof i <17 l/'.d'ﬁ/vf’
mounting, J R It Y A T L
- £ e 2 S Borram
~— 43 {—- - Z 7 " 372" 4 3™ Back
[T T—— ; ] 77 Robper Koghs
T Driil & Countersink 1 /r r5S W shers
Jo pass &bz moch. scr, | ; i ”;ézf: S—
s oib A ek B i
w ¥ RN > ; e — i{g
: N _%_ © WDOd SCrEnS it
J 3 P AN Blrging Fosts
: . z Brass Chegk NoTs
K PN 7 > rery Als
Drill fo pass %t moch serew £ Stars Betelte Fr]
7 Gears
& iAo
Id




Radio News for July, 1921

27

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 Avnculture This service
has been Iaunched experimentally at FEast
Pittsburgh, and with the necessary radio-
fone apparatus, farmers and others within
a few hundred miles of Pittsburgh are able

to learn agricultural narket conditions and -

prices immediately after the close of the
markets. The reports are sent from radio
station KDIA 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 gratlfymg 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 p0551ble 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 [ocal
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 umque 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 undertakmg

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 al any hour, at an instant’s notice.

To prevent confusion a new signal has
been decided upon, the “H D K E’ which
15 wireless for “Help wanted for an indi-
vidual” This call has precedence over
every other wireless message except SO 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-
rafy, vet nocne of these give more than a
mere outline of the quencht-spark system, a
system which has heen emploved in aimost
everv 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. 1t is, however, prob-
ably the result of national prejudice, since
the svstem 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-
torv chapter, and the efficiency of the
quencht-spark gap is so undoubted that its
sclentific merits cannot be ignored or dis-
missed by appeals to false patriotism. The
origiral Telefunken System has been devel-
opt to such a large extent in other coun-
tries, including England, that the quencht-
spark system, which is jts 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 Radic System
fully illustrated and described.

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

The present book flls 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. Tt. will he a useful addition to the
library of the Radio engineer as well as a
handy book on modern Radio for the stu-
dent.

Wireless Telegrafy 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 arc located in Neuilly-
Levallois, France, and Chelmsford, Eng-
land. A high-frequency generator of 10
kw. to 25 kw. 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 reglstered upon
a fast-rotating wax disk similar to that of

a fonograf. For transcribing, the disk is
revolved much more slowly, to enable the
operator to copy the message on a type-
writer.—Absiracted 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 brightncss 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 radic re-
search (for example, spark-gap characteris-
tics and associated synchronizing of oscil-
lating triodes) also are dealt with.—Pro-
ceedings Instifutr 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 characterlstlcs These differ greatly
from the static characteristics, which can be
experimentally determined with ease. The
writer then proceeds to derive mathematlc
ally the characteristics solely from the cir
cuit conditions.—London Electrician, i

OPERAS BY RADIO. "]
The State Opera of Berlin, Germany,

recently gave a performance of “Madame
Butterfly” that was transmitted by wireless
and could be heard by all European wireless
stations. M:crofones placed on the stage
bore the music to the wireless station at
Koenigswuesterhausen.

The experiment was organized by the
Post Office Department, which mtends 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 furnmisht 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 felefone 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:

(e) Rediated 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. (&)
Radiation of the Dipole—The dipole being
an ideal oscillator, the radiated power is
found equal to

hy.
Pi = 1,600 —-)2 1
A

where 24 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 of length 24" it is sufficient to substi-

2ht
tute — for the value & required, (d) Re—
m .
ceiving and Measuring Aerials—Various
(Continued on page 77)
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The Mystery of the “V. T.”

By W. ANDREWS

Fac-simile
of the scrap
of paper
found by
Joshna KEent
on the beach.

[

I

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;

e has to, his business demands it.
Joshua knew nothing about any branch of
science, Why grown men and boys should
collect a lot o% “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 perfeet some little problem. They
study, and work. Sometimes they beeome
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 1€t 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 roeky promontory jutted out into the
Qcean 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 aeross 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 Iittle 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—

Terhaps 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,
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.

Creseent 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 mientioned. The
next morning they went away, leaving be-
hind them the customary seraps 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 elub, 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

it surely must,” he

ST e

This 1s the

to locete the
mysterious
V. T,

W

P

-equal to 3,500 English feet.

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 ineh and by a little figuring he also
found that 40,000 cms. would equal 436
yds., FEnglish measure. He began to rub
his hands and started to dance about in his
glee, for as he thot, he was “getting 1t.”
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 “23% V."” was
meant to mean, one-fourth usual voltage
Jgnorance is biiss, 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
Now he had
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
symbhols he decided that they must be little
hills or hummocks. He took a ot 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

found it indeed.

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

(Contimied 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.
“What! 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. e, 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.

“I 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-
Jating into their midst ?”

It may he 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 solved 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 jn 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 preseribing pro-
hibitive cenditions 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

ing the Key as He Had Never Pounded it Before.
Three Bandits Looting Mail Car Just North of Langshire Curve.

The Acid Test

By GEORGE L. SHARP

depot, along with his camping outft.

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. Ie would spend his time,
while in the mountains, expernimenting with
his wireless transmitter. 1f he succeeded in
covering reasonable distances with its sig-
nals he would seek financial backing for ob-
taiming a patent. 1f the railroad president
still remained unconvinced he could go to
the place where they shovel coal and have
po winters.

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

The Collapsible Loop Antenna Was Erected and in a Twinkling Stewart Was Pound-

XR.M

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 flocr, 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. DBuckwalter
got busy at once. Instead of calling the
bovs together—an impossible thing—he
called them on his wireless fone and asked
their co-operation. The response was im-
mediate. Everv amateur promised help and
within a week every offending set was pro-
vided with the necessary protective appa-
ratus to prevent kiclk-backs and other dis-
turbances. In a few instances where aerials
were running parallel to the light or tete-
fone circuits the direction was <¢hanged
with very good results. The light com-
pany offered the services of its trouble-
shooting squads and the -boys were given
free assistance in making the alterations.

.—K.R.M.—8.0.8.—8.0.8.
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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 $350,000 in gold and
currency. Stewart thot
quickly. Like a flash an
idea came to him. Tle 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

For God's Sake

it before.
KRM — KRM — KRM. S0S — 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. Fle had no
receiver with which to listen for an answer-

(Continned on page 60)

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. It matters not whether subscribers or not. All photos are judged for best arrangement and

efficlency of the apparatus, neatness of connections and general appearance.

In order to Increase the interest in this department, we

make it a rule not to publish photographs of stations unaccompanied by a picture of the owner.

‘We prefer dark photos to light ones.
plctures smaller than 31, x 334",

glving full description of the station, aerial equipment, ete., must accompany the pictures.
PRIZES: One first monthly prize of $5.00. All other pictures publisht wlil be pald for at the rate of $2.00.

The prize winning pictures must be on prints not smaller than b x 7%,
All pictures must bear name abd eddress written in ink on the back, A letter of not less than 100 words

We cannot reprodues

Station of the Radio Club of Mansfield, Ohio

T

Here 18 a
fine atation
whioh {s
equipt with
efiicient
appaRIatus,
and which
does some
good DX
work.

R HRETETI

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

Folliowing is a description of the stafion:

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 & deep, with 3 copper leads 2
wide, supported on insulated posts converg-
ing at the center just below the tip of the
fan aerial.

The lightning switch is mounted in a
weatherproof box just at the bottom tip of
the fan. From there the leads enter the
side of the station building, going thru a
large change-over switch to the receiver
and transmitter. This change-over switch
is 2’ high and 234" long, with blades and
jaws 13" wide. No lead anywhere is
smaller than 174” and most are from 2" to
3”. The transmitter is tuned to 200 and
375 meters. On 1 kw. input, as shown
by a Roller-Smith wattmeter, nine amperes
antenna current obtains on 375 meters and
seven amperes on 200 meters—true amperes.
The transformer is the old type Thordar-
son, condenser .01 mfd. Dubilier, and an
American Radio Sales and Service Co.
type DX-53 oscillation transformer, which
has heavy ribbon 3" wide on both primary
and secondary, and both members are
variable while transmitting by simply turn-

ing two large bakelite handles which vary
the inductance in both the open and the
closed circuits. The coupling is also in-
stantly variable. This oscillation trans-
former has bakelite insulation thouout.
We feel that this oscillation transformer
has heen one of the most important fac-
tors in our success. It alone increased

our radiation 2§ per cent.

The gap is that
manufactured by the American Radio Sales
and Service Co., which consists of their
DX-51 3400 r.p.m. induction motor and
rotary disc with eight points. The leads in
the closed circuit, by use of the above men-
tioned oscillation transformer, are so short
that, even using the relatively high capac-
ity .01 mfd. condenser, waves as low
as 170 meters are easily obtainable. The
fine quenching action of the gap and the
short leads are two other factors of the
success obtained.

The receiver shown consists of C.R.L.
regenerator and detector and two-step
audio {frequency amplifier, together with
DeForest LS- 100 loud speaking horn and
a magnavox and Baldwin fones.

Relay traffic was consistently handled
thruout the heavy winter Q. R.M. in jumps
up to 1,000 miles and we have been smash-
ing thru the terrific summer static up to
soo miles on relays. The station is tuned
to wave-length and resonance by means of
a C.W. circuit driver manufactured by the
American ‘Radio Sales and Service Co.

This gives quick and minutely accurate
readings and iInsures a clean cut sharp
and emitted wave of maximum energy and
lowest decrement.

The receiving equipment has also been
replaced by similar equipment manufactured
by The American Radio Sales and Service
Co.

A very great deal of credit for the suc-
cess of 8ZR is due Mr. H. L. Chapman,
engineer for the American Radio Sales and
Service Co., inasmuch as he designed prac-
tically all of the apparatus which has been

(Continted on page 75)
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This is a real
aerial im-
stalled in a
field. TUn-
doubtedly

the location
helps them a
lot in their
long distance
work. Too bad
we can't all
have one like
this!
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Mr. Buckwalter’s Station

3r

Mr. Buckwalter Glves Some Real Radio Qoncerts as May Be Been in This
Unfortunptely Thero 1s Often a Bpark Coll Bug Who Wants
to Show the Other Amateurs How Nice His Spark is in Comparizon With -

Fotograf.

the Singer's Voice,

The accompanying fotograf shows Mr.
Buckwalter with his wife, and the very
complete Radio station he owns. Mr. Buck-
walter is a well-known experimenter and
amateur of Denver, Colo.,, and has helped
a great deal with amateur Radio in that CJty

Thanks to his efficient Radiofone, he is
able to give Radiofone Concerts very often,
which are much appreciated by all the ama-
teurs in Denver and within a very large
radius.

The other fotograf shows Madam
Frieda Hempel singing into the microfone
of the set of 9XAG, for Mr. Buckwalter
not only sends fonograf music, but also ar-
ranges some real concerts. One of these
was given recently by Horace Wells, accom-
panied by Miss Lucy Brandicon and the

Harbeck Sextette, composed of young
women musicians of Denver.
Latelv, during some experiments made

with a 15-watt set. the voice was heard

The Radio Reom at 8XAG,
Set and on the Left the Motor Generator.

On the Right May Be Seen the Radicfone

plainly 100 miles away, and the concert was
received on a portable station mounted on
an automobile which traveled around the
townn.

In the fotograf showing the sets may be
seen on the right the Radiofone and in the
background the receiver. On the left are
tha antenna and power switches, and the
Ray-di-co H. T. motor generator, as well as
the Navy type receiver for short waves.

On the shelf is a homemade loud talker.

P. Denison’s Station

THIS MONTH’S PRIZE WINNER

As a reader of vour verv valuable publi-
cations Rapio News and Flectrical Experi-
menter for the last 10 vears and a “prof”
operator for seven of them, [ feel sure your
readers will be interested in the accompanv-
ing fotos of my station here in England.

I have a very complete tuning range of
from 150 m. to 27,000 m. on various re-
cetvers, all of which utilize Duolateral wind-
ings. 1 have two seven-valve sets of mny
own construction which are used for long
and short waves independently. In the
large fotos you will see the standard Brit-
fsh Short Wave Tuner on the left, which

uses reaction amplification or crvstals.

Below it aré control switches for the long
wave loading inductances. Automatic switch-
es change all connections irom sending to
receiving on starting the transmitting gen-
erator. The two tuners in the middle of
the table are for 700 to 1,700 meters and
1,500 to 27,000 meters and are accurately
calibrated thruout.

The dials are of white xylonite engraved
with the scale and turn behind heavy glass
windows, FEach scale carries seven calibra-
tion rings indicating the exact wave-length
of the secondary circuits on one side and

[T

A fine station
vou have, Mr,
Denison,

You fellows
over there
seem to do
quite & lot of
experimenting
and get good
results in
spite of the
restrictions.

[

the call signal of station and condenser de-
grees on the other. An automatic pointer
indicates which scale is in use and this is
operated by the dead ending switch on the
secondaries. Fach dial is turned.thru re-
ducing gears so that very hne adjustment is
possible for tuning telefony,

My transmitter consists of a T10-watt
C. W. valve set, sending on 1,000 meters
only, and this uses high tension from a gen-
erator driven by the lighting mains. I also
have another valve transmitter for 180 me-
ters entirely separate from the 1,000 m. set,
this latter being visible in the fotos.

Both of these transmitters can be used
for telefony, C. W. and buzzer modulation.
Under the terms of my licence, T am only
permitted to work two specified stations
with my 10 watts, but have been heard on
this low power at an amateur station 220
miles away very clearly. My aeriat is sup-
ported by a square tower on the roof sur-
mounted by a mast up to & high. I use
the maximum aerial allowed of 100" single
wire and this consists of a thick litz rope
highly insulated. Regarding results, I may
say, I have on various occasions copied NPO
Cavite, P. L, on 12,200 meters arc and NPM
working h1m This is over 1,200 miles from
here,

T hear many U. & N. stations on your
coast and can read NSS easily 5o’ from
the fones, when jamming is not bad.

I also use two seven-valve signal corps
type amplifiers as a direct 13-valve HF am-
plifier, one rectifier with two note magni-
fiers. This is only possible on waves of
about 1,500 to 2,000 meters, but glves enor-
mous amplification, even on a 4 {frame

aerial, )
Contributed by P. DENISON.

Radiofore Calls “2GU,” “2KD.”
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Here 15 the Hook-up of a Standard Wavemeter,
The Inductance I+ and Condenser X Form the
Calibrated Circuit.

The wavemeter is an instrument that
should exist in every Radio station, as it
may be used for several purposes, as will be
explained in this lesson,

Not only may it be used to hind the wave-
length of a closed or oscillating circuit, but
also for measuring the natural wave- length
of an aerial, or tune up a receiver to a de-
sired wave- length in advance, [t may also
be used to determine the capacity of a con-
denser by the comparison or substitution
method and to measure the wave-length of
the signals received by the station.

PRINCIPLE OF THE WAVEMETER

The wavemeter consists chiefly of an in-
ductance generally fixt, or variable by steps,
shunted by a vartable capacity with a meas-
uring instrument in the circuit which shows
when the wavemeter is in resonance with
the circuit to be measured. It may be a
hot wire metcr, a lamp or a detector and
fones. Fig. 1 shows a complete wavemeter
circuit which may perform all the opera-
tions mentioned above.

In this diagram, L and K constitute the
calibrated circuit, Lt the listening circuit,
L2 the buzzer c¢ircuit and L3 the aerial cir-
cuit. The coils, L1, Lz and L3 are so con-
structed that the coupling may be varied be-
tween the main inductance L and any of
these; thus, when one circuit is not used, i
may be loosely coupled to L to avoid 1osses
and detrimental induction effects.

In order to obtain accurate readings and
avoid damping effect, no instruments are
connected in the calibrated circuit which

oscillates freely and is set in resonance with

the circuit to be measured by means of the
variable condenser only. The calibration
may be either furnisht by a chart on which
is drawn a curve, or by a direct reading,
the wave-length being written directly on
the scale of the condenser K.

THE USE OF THE WAVEMETER

For tuning a spark sending set with such
a wavemeter, the aerial and ground are dis-
connected from the O. T. secondary, and
the wavemeter placed in the vicinity of the
O. T. with coils L2 and L3 loosely coupled.
The key is then presst and the operator,
having the fones on, adjusts the detector

and slowly turns the condenser until he .

hears the sound of the-spark at the loudest;
the coupling between L1 and L.z -is. then de-

e

THE WAVEMETER

creased and set so that the signals from the
sending set are just heard famtly in the
fones. In this position, the “maximum” is
casily found. If the wave-lengths are di-
rectly written on the condenser scale, the
pointer shows the wave-length emitted by
the station. After the number of turns of
the V. T. primary is adjusted for the de-
sired wave-length, the secondary is then
brot near, and the aerial and ground con-
nected. The number of turns on the sec-
ondary is then adjusted until maximum ra-
diation is obtained at the aerial hot-wire
ammeter.

TUNING A C'W, BET

To tune a C. W. set, a different method is
used. The wavemeter is set up to the de-
sired wave-length, and the buzzer started.
The operator listens into the receiving cir-
cuit L1 of the wavemeter, adjusting the
coupling so that the sound of the buzzer is
faint. The wavemeter being placed near the
inductance of the C. W, set, the key it presst
and the tuning condenser of the set is turned
until the sound of the huzzer becomes
mushy, a very characteristic tone, easy to
recognize. The C. W. transmitter is then
set at the same wave-length as the wave-
meter. X

When a wavemeter, having a meter or
lamp in the oscillating circuit, is used, the
wave-length is found as follows:

The wavemeter is placed near the trans-
mitter, either spark or C. W., and the reso-
nance is found when the ammeter shows the
maximum reading, or when the lamp glows
at its maximum brilliancy, according to the
system used.

MEASURING THE NATURAL WAVE-LENGTH
OF AN AERIAL

To find the natural wave-length of an
aerial, it should be done as follows:

The coil L3 of the wavemeter, consisting
of a few turns, is connected in series in the
aerial and the primary of the receiver, con-
sisting also of a few turns. (Fig. 2.) The
buzzer is started and the operator, listening
in the aperiodic circuit of the receiver, that
is the secondary without any capacity con-

Recever

= Fig. 2

This Hook-up is Tsed to Find the Wave-Length
of an Aerial,

Junior Radio Course

Fig 3
This Disgram Shows How the Wavemeter is
Used to Find the Capacity of a Condenser by
the Substitution Method.

nected across, turns slowly the condenser of
the wavemeter until he hears the sound of
the buzzer the loudest; at this instant, the
aerial iIs in resonance with the wavemeter
which shows the wave-length of the aerial.

Of eourse, the few turns of inductance
connected in the aerial increase the wave-
length a few meters, but in practice the re-
sult is accurate enough within a few meters,
if a total of say eight turns of inductance
are used.

In order to ascertain that it is the wave-
length of the aerial which is found, and not
the one of the secondary of the receiver,
another wave-length should be found when
some more turns of the primary are intro-
duced in the aerial circuit.

If it is desired to adjust the receiver on
a certain wave-length in advance in order
to avoid loss of time in tuning, and missing
the beginning of a message, the best method
is to adjust the secondary first, by placing
the wavemeter with the buzzer running and
the condenser set on the desired wave- -length,
near the receiver of which the aerial is con-
nected.

The secondary is then tuned, until the
sound of the buzzer is heard at maximum
intensity in the receiver, and left fixt. The
wavemeter is then connected as above for
the measurement of the wave-length of an
aerial and the primary tuned in the same
manner, without changing the secondary
tuning. The receiver is then tuned on the
chosen wave-length and needs very little ad-
justment thereafter, if the coupling is
varied.

FINDING THE CAPACITY OF A CONDENSER

To measure the capacity of a condenser,
either fixt or variable, a calibrated con-
denser should be used in the wavemeter cir-
cuit, and it should be done as follows:

In case no other wavemeter is available,
a buzzer is connected to an oscillating cir-
cuit, as in Fig. 3. The condenser, X the
capacity of which is to be found, is con-
neeted in place of K in the wavemeter and
the capacity of the condenser C adjusted
until the buzzer is heard with maximum in-
tensity in the wavemeter. The calibrated
condenser K is then substituted for the un-
known capacity and ajusted for maximum
reception. The capacity found is the ca-
pacity of the condenser X,

MEASURING THE WAVELENGTH OF SIG-
NALS BECEIVED RY THE STATION

The wave-length of the signals received

by the stations may be measured by the
(Continued on page 40)
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A PANCAKE TYPE VARIOMETER.

Having need for two variometers and not
wishing to use the usual ball form, led to
the construction of a tyme which is illus-
trated here.

After completing and hooking up this
variometer, the results were much better
than expected, especially the sharpness of
tuning, probably due to the form of wind-
ing, reducing distributed capacity to a mini-
mum, closer coupling, more inductance giv-
ing a higher ratio,

The inductance form can be made of

”
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Here is a New Idea in Variometer Construction.
Using Spider Webb Type Inductances a Vario-
meter May be Built That is Very Efficient and
Small. On the Left is the Diagram of Connec-
tions and on the Right & Drawing Showing the
Shape of the Forms on Which the Wire is
Wound. The Drawing in the Center Gives the

Size of the Variometer Itsolf,
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Fig 2

some good thin insulating material %" thick,
such as bakelite, fibre, cellu101cl or perhaps
a good grade of cardboard, given a number
of coats of shellac after cutting.

In laymd out the forms, cut out four
pieces 274" square, then mark out one as
shown in Fig. 2z, place the four pieces’ to-
gether and drill a %" hole thru the centér
of all four pieces, then place an 8/32 screw
thru to bind them and saw out with a scroll
or hack saw; almost all the other parts
can be left to the builder.

Contributed by B. A. ENGHOLM,

An End Cell Switch

for the “B”’ Baftery

.»

A Thermo-Ammeter

At

Several of the newer vacuum tubes, which
are without doubt far superior to previous
types as regards sensitiveness and stability
of operation, require for their most effi-
cient operation a rather close adjustment
of voltage in the plate circuit.

To secure this variable voltage, many
amateurs have discarded their block type
“B” batteries and have substituted fAash-
light batteries with taps between cells, While
this arrangement affords all that could be
desired in point of potential adjustment it
is far from satisfactory from an economic
standpoint, The standard “B” batteries
have been developt to such a point that
their open circuit depreciation is much less
than that of flashlight batteries, and they
are much more reliable in every respect.

Fig. 1 is a schematic diagram of a sys-
tem employing one 22.5 volt block “B” bat-
tery and only two three-cell flashlight bat-
teries. Ilashlight batteries of the tubular
type are preferable, as the cells may be
readily separated. All six flashlight cells
are connected in series and taps taken off
at every cell, as shown.

70 plafe circur

This Type of Switch May Be Mounfed on a

Panel With the Other Controls of a Set and

Allows a Fine Adjustment of the Plate Voltage
of the V.T

The selector switch consists of two parts
as shown in Fig. 2. The part “a” is con-
nected with the center bolt “b”, but the
part “c* is insulated from both “a” and
“b” by the hard rubber strip, and its two
contact blades serve as a pole changing
switch, connecting the common segment
“d” with segment “e” or segment “f”.

Blade “a” moves over a series of founteen
switch polnts, and acts as an end cell
switch. With the switch in the position
shown it will be seen that all six flash-
light cells are in series with their positive
pole connected to the negative of the block
battery. This gives the added voltage of
all flashlight cells and the hlock  battery,
or about 3035 volts. As the knob is turned
to the lett, cach successive point cuts out
one cell, and thereby decreases the voltage,
uniil point “M” is reached, where all flash-
light cells are out of circuit, and we have

the 22,5 volts of the block battery only. By

referring to the diagram it will be seen
that when the switch is moved from the
seventh to the eighth tap, blade “b” has
moved from segment “e” to segment “f.”
From now on each successive step
cuts in one cell, but with reversed polar-
ity, so that the fAashlight cell voltage op-
poses, and is therefore subtracted from the
hlock battery voltage. Thus, if we allow
eight volts for the series of six flashlight
cells we have a plate circuit potential varia-
tion from 22,5 plus eight or 30.5 volts maxi-
mum to 22.5 minus eight volts, or 14.5 volts
minimum and this variation is secured in
steps of about 1.33 volts each.

On the Right is a Very Slmple Thermo Am-

meter, Which May ZFEasily Be Built and Yat

Give Good Results, For the Fellow Who Can’t

Afford a High-Priced Instrument, it is ‘‘the”
Thing,

This range is entirely sufficient for most
tubes used in receiving circuits. For higher
voltage block batteries may be employed,
and the flashlight battery needed will be
only that sufficient to give a total voltage
equal to one-half the range of variation.

Contributed by

HOWARD H. PRENTISS.

Many's the time you amateurs have
needed an ammeter, and those you tried to
make worked as good as a telegraf sound-
er. How about it, eh? Why don’t you
make a thermo-ammeter? You all know
about the thermostat—that copper expands
more than iron on being heated. All right,
then, proceed.

First, get a board about six inches square,
“trim it up” to your taste, and bore two
holes for binding posts—B and B'. Now
get a strip of copper, C, and iron, I, as
shown, and insulate same with two layers
of newspaper, or better still, thin mica. On
them wind one layer of well 1nsulated {rub-
ber) German silver wire or other wire that
gets hot when a current goes thru it. Now
fasten to the end of this a pointer, E, and
“curl” the thermostat about two or three
times, Make this “curl” as small in diam-
eter as possible, for on this rests the suc-
cess or failure of the instrument. Now
mount the thermostat on a block, A Also
fasten on a scale 3, with stops P and P,
and connect up. Sce that the pointer is at
zero before rtesting. Let the current pass
thru the coil a minute or two and she will
show the amperage (7).

Contributed by ESTEN MOEN.
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Corresrondence From Readers

ENCOURAGES EXPERIMENTS,

Edilor Ravio NEws: )

In your April issue there is an article
well worth reading and studying, by 2AUG,
Mr. P. Jessup, of Ridgewood, N. j. It
shows that excellent receiving was accom-
plisht with an indoor aerial, and amplifica-
tion by the use of choke-coils in place ot
the usual transformers. Your readers will
do well to experiment with this methed of
amplification, and also with indoor aerials.
The point to which I wish here to draw
attention, is that this young man came to
my notice thru his having written me a let-
ter to the effect that he had “heard my
spark.,” This started a correspondence be-
tween us which has continued with great
profit to me. At my request he presented
a paper before the second Annual Conven-
tion of the Third District, held in Philadel-
phia recently. At my suggestion he rewrote
the paper and sent it to your journal.

This young man is only 17 years of age,
and demonstrates the value of getting into
the game very early and of using brain,
common sense and the mental acumen
which comes to those who are scientifically
inclined. The fact of Mr. Jessup being
able to read signals from so many stations
thru QRM makes his statements worthy of
consideration by all amateurs desiring to
do effective work in radio. Toco many “cab-
inet’” their sets, and then find little desire to
improve on the circuit provided for them.
Whether a variometer removed a foot away
from its set position will improve signals;
whether a few turns of wire removed from
an inductance or added to it, will sharpen
tuning; whether a change in the capacity
of a fixt or variable condenser will add to
efficiency; whether means for widening the
inductance coupling will reduce interfer-
ence, or bring in signals not otherwise
audible; whether a few wires added to or
removed from the aerial improves reception
or transmission; whether ehanges in the
ground lead to reduce resistance increases
efficiency; and a number of other matters,
do not seem to enter into the minds of
many radio amateurs. That many are
doing exactly as Mr. Jessup did, name-
1y, improving their opportunities for ad-
vancing not only their knowledge of Radio,
but, which is of more ultimate importance,
the seience itself, is evident by the many
articles appearing in your journal demon-
strating that the amateur is delving into the
various problems offering themselves for
solution in this branch of activity.

My reference to Mr. Jessup and his ar-
ticle is with the design not to thréw “hou-
quets” in his direetion, but to encourage
the inerease of correspondence among radio
enthusiasts, which often has most benefi-
cent results.

Let us older men encourage the younger,
for on them rests the burden of making
the future one of profitable experimenta-
tion, invention and, therefore, greatly ad-
vanced development in radio communica-

tion.
Gornon M. CarisTiNg, M.D. (3BF).
2043 N. 12th St,,
Phitadelphia. Pa.

ABOUT RADIO COMPASS.
Editor Ranio News:

Might T call Mr. Vernon's attention to
the fact that “QTE” does not mean “where
am I” any more than “SOS” means “save
our ship” or anything like that, as some
people would assure us. Its meaning is
“what is my true bearing?” The bearing
being given directly from the station, is
checked up by comparison with the “dead
reckoning or an observation, according to
circumstances,

" tion’s point of view.

1 would also point out that when bear-
ings are taken from two or more stations,
the compass stations do no¢ give their bear-
ings stmultancously. In the case of harbor-
entrance stations, one alone acts as control
and carries on communication with the
ship, transmitting its own and the findings
of the other stations. In the case of inde-
pendent stations, they are called, and will
answer in geografical rotation, north to
south. When the testing is concluded, they
transmit their bearings independently of
each other, but in the original order as re-
ferred to, In this way confusion is avoided
and the radio operator is enabled to get the
ship’s position with a minimum of trouble
and interference,

Procedure in testing seems to vary with
the operator. Some content themselves with
making the signal! MO an indefinite num-
ber of times and signing off; others sim-
ply repeat the ship’s call letters endlessly,
while again others combine the two. It is
very seldom that one hears an operator
carry out the instructions as given on page
9o of the “Commercial and Government
Radio Stations of the U. S,” i. e, “radio
call letters for 30 seconds and then make
dashes 5 seconds long for one minute,
making their call letters three times after

each five-second dash, and terminating
with the conventional signal ‘K’ (go
ahead).” 1 think, of the three, the official

method is the best from the compass sta-
However, I would
like to hear from other operators as to their
ideas upon this matter of maximum power.
irrespective of distance, and alsc procedure
in testing.
Tuaomas B. Croxe (KIVG),
S. S. Mercer Victory.

IMPROVEMENT OF JESSUP’S SET.
Editor Ravio NEws:

I find that very much better results may
be obtained with my hook-up, publisht on
page 686 of April Raoio News, if a slight
change is made. The grid condenser of the
second bulb should go to the other side of
the tickler coil, instead of the “plate” side
of the tickler coil. If this change is made,
the set will oscillate much better. Will you
please announce this ehange in your maga-
zine?

Yours respectfully,
P. Jessup, 2AUG,
93 California t,,
Ridgewood, N. T,

DOESN'T LIKE FUN.
Editor Ranio News:

In the May Rapio Nrews the stuff that Mr.
Burgess let out of the asylum from G. Rid-
leak is not fit to be publisht. The A. R.
R. L. is a league promoting amateur radio
and if you say R, N. stands for the same,
show it. I would like this publisht and in-
vite discussion on it. Could R. N. put thru
the transcon equal to the A. R. R, L. No.
If R N. publishes this stuff it won’t have
any chance at all along side of Q. S. T. Do
you dare to put this in R. N. and invite dis-
cussion ?

Axprew PorTEr, 8BIP.

(As. you see, we dare to publish your let-
ter without a squirm. We not only publish
bouguets, but brick-bats are interesting as
well. Mr. Patter's attention is drown to the
fact that we pity the man who has read Mr.
Burgess’ article  seriously. That man’s
humor is dead and gane. Rapmio News rec-
ognizes the good work done by 4. R. R. L.
as well as any other league or organization,
and Mr. Buroess’ idea to poke a little mno -
cent fun at them was probably read thus by

most readers. There was no altempt made
to beliftie the League, but the expression
“The Awful Racket Raiser's League” is true
not enly of the League in gquestion but of
all leagues. Unfortunatelv, all amateurs are
as yet addicted to raising an awful racket,
whether they be individuels or leaguers, but
we cannot for the life of us see where it
hurts to teli the truth once in a while, es-
pecially when it is done in gently poking a
little snnocent fun—Editor)

RADIO MEN WANTED.

Editor Rapio NEWS:

Beginning about the middle of this month,
the Naval Militia of the State of New
York will start a state-wide publicity cam-
paign to enlist recruits in all the various
branches of the service. H. M. Gabrielson,
ehief radio man of the Second Battalion,
N. M. N. Y. located at the foot of 5znd
St., Brooklyn, has been asked to inquire if
you will give this outfit a write-up in the
next issue of the Rapro NEws, being very
desirous of enrolling high-grade amateurs
and others who can handle spark and C.W,
sets. There has been assigned to the Second
Battalion by the Navy Department three
Eagle boats for the purpose of training
reeruits. These boats will make week-end
trips in and about New York until July,
when they are to make three 15-day cruises,
stopping at numerous ports along the coast.
A member may make one or all of these
trips, if he so desires. The ships are all
fitted with modern one-KW spark sets and
one-half KW radio telefone sets, so there
will be no end of experience to be gained
by those who join us, Besides these week-
end trips and cruises, a member may en-
joy unlimited use of a fine big armory with
its swimming pool, bowling alleys, pool and
billiard tables, indoor traek, tennis, hand-
ball and basketball courts, etc. We have
two 40 ft. steam launehes and a number
of sailing cutters used for little pleasure
trips to Long Island, up the Hudson and
along the Jersey coast. Any man between
the ages of 18 and 35 is eligible to join
and any one desiring any information re-
garding enrollment may obtain same by call-
ing at the Armory any Monday or Friday
evening at 8 p.m., or by letter addressed
personally to Mr. Gabrielson. Such letters
will receive prompt attention.

THEY LIKE IT IN SOUTH AFRICA.
Editor Rapto NEws:

As a new subscriber T would like to ex-
press my appreciation of Rapio NEws, the
first eopy of which (Mareh, 1921) has just
reached me.

I have had samples of a couple of other
Radio magazines, but have found them too
full of “Club News” and “Calls Heard,”
which are merely of local interest. If you
want a world-wide circulation, which I am
sure you do, keep the magazine as it is now.
Your articles are real good and I should
greatly regret to see them crowded out by
page upon page of Calls Heard.

There are very few Radio amateurs in
South Afriea; the game is under Govern-
ment control, and transmission beyond a ra-
dius of 10 miles is absolutely forbidden.
How would the Radic people in the U. S.
like that?

Yours siacerely,
K. McLeaw

SAYS STORIES ARE USELESS.
Editor Ranio NEws:

Tn reading over vour “Correspondence
from Readers” I notice a letter from Mr.
Grimm in regard to the stories which
have been publisht (Continued on page 70)
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THE RADIO OLUB OF BROOKLYN, INC.

Mr, Gawler, one time radio inspector of the
First District, gave an illustrated lecture at the
last meeting of the club, May 11, 1821. This Jec
ture was identical to the artiele which appeared
on page 776 of the May issue of Ravto NEews, en-
titled ‘“‘Some Operating Characteristics of Elec-
tron Tuhes,” by W. White, The fortunate
members who were present at that meeting had
the pleasure of seeing the portable set, which
was described on page 770 of Rapio NEws for
May, in actual operation. This demonstration was
under the supervision of Mr. Gawler, who also
had a few samples of the new transmitting tubes,
which are heing put on the market by the Radio
Corporation of America. Mr. Gawler then gave
those present a little ‘“‘side lecture’” on how to
get rid of some of the tickets for the dance and
package party which the club gave on May 28

At the econclusion of the meeting Mr. Gawler
touched upon some of the radio laws, which finally
led to the mention of the case of Mr. Hewitt
(2RK), whose license has now been cancelled for
three months, (Rumor has it that Mr. Hewitt’s
license has heen permanently cancelled for the
violation of the International Laws,)

Mr. Gawler then descrihed the system of eo-
operation which is followed hy the radio clubs of
the First District, and told how a violator of this
system could be handied outside of the Radio In-
spector’s office. :
RADIO RESEARCH CLUB QF

CANADA

The formation of the Radio
Research Club of Canada marked
a decided advance in radio mat-
ters in Canada. The club was
formed as a central hody of
Canadians interested in wire
less, Among its members are
the leaders in wireless as a
commercial proposition as well
as many of the leaders in vari-
ous organizations for the radio
amateur, The club was formes
March 17 last, with the follow.
ing officers: Honorary president,

Prof. Rosbrugh; president,

Galbraith; secretary-treasurer,

Dr. Cuiver. Commitiee—w. L.
Duncan, E. Bowers, C. R.

Fraser, Capt. Gennet.

Meatings are held every third
Thursday evening at temporary
quarters in the new Physics
Building at Toronto, University.
A course of lectures is being
given'b the frst three of which

e

are ing delivered by Prof.

Rosbrugh.  Members are re-

quested  to  bring  their radio .

troubles to the meetings, as after the regular
lecture, time is devoted to a discussion of the

various problems ariging from time to time in
the experiments of those interested in wireless.

Owing to a falling of the eliff, it became neces-
sary a short time age to close tempurarily the
stafion at Port Burwell on Lake Erie. A building
has now been erected on a new site a short dis-
tance away and the station is again open for
communicatiof.

The cluh held a regular meeting at 7,30 g.m.
May 19 in room 23 of the Engincering Building
at the University of Toronto.

The third lecture in the series on “Alternating
Currents’” was given hy Prof. Rosbrugh. The lee-
ture was followed by an interesting discussion.
Time was also given for raising questions not
directly comnected with the lecture.

KINGSTON RADIO ASSOOIATION

Kingston, Qntario, has eome to the front with a
progressive wireless club, and a ost suecessful
association is looked for. At the first meeting the
energies of all present were put into making rules
and to drawing up the constitution and by-laws,
After considerable discussion regarding the need
of such a club in Kingston, officers were elected
as follows: Honorary president, Capt, S. A. Lee,
M.C.; president, Orton H. Donnelly; vice-president,
Robert M. Davis; secretary-treasurer, Staff Sergt,
T. G. Brown; trafic managers, Harold Stewart
and Gordon A. Thompson.

Trafic rules were also brot up and adopted
and these are to be looked after by the traffic
managers, All the members with transmitting
scts are taking turns to transmit the Q.S.T. each
evening at 7 o'clock. This Q.8.T. is sent out
with the purpose of letting all amateurs know
of any special news regarding the club, and also
because it affords practice for them, First trans-
mission is at ffteen words per minute and the

second one is ar eight words per minute.

Wh:_u the new clubrooms are maae ready, 2
transmitting and recelving set will be installed
and operated by the association, Meetings are
held every Friday evening at 7.30 and in the fu-
ture there will bc lectures hy prominent radie men
in Kingston. Altogether, this will be a live-wire
organization, as_all the membhers are doing their
best to make this one of the successful radio clubs
of the country.

Code practice will also he taken up. There are
about 25 members in the association. On ac
count of the wave-length which the government
has in force, amateurs are compelled to transmit
only on 60 meters, and all sets are tuned to this
length,

Communications are solicited from other clubs.

RADIO ENGINEERING SOCIETY OF
PITTSBURGH
The aecompanying fotograf was taken recently
at the time the Radio Engineering Society of
Pittshurgh formulated plans for an outing to be
held at a summer resort near the heart of Pitts-
burgh, calld “The Pines,” on August 8, 1921.
The picture shows the men who assembled and
formed committees to properly function the out-
ing. )
The committees appointed were as follows:
Reception Committee: W. K. Thymas, C. E. Ur-
ban, W. F. Mills, J. R. Ball, J. 0. Olson, H. W.

Here Are the Members of the Radio Engineering Boclety of Pittsburgh, Pa.

Whitby. Program Committee: P. E. Wiggin,
W. K. Thomass, }I B. Coleman, C. T. Hewitt, H.
D. Hineline. rrangément Committee: W. E.
Menges. Ticket Committee: i
Installation Committee: W. Ela,
DeVaney, Earl Koch, Publicity Cemmittee: P.
E. Wiggin, C. E, Urban, W. F. Mills, Chas. Mac-
Swiggan, W. Menges.

This club is the leading radio organirzation in
Pittsburgh, and has bad a great deal to do with
the reduction of QRM. A short time age a
erusade was made on unlawful licensed stations
as well as unlicensed amateurs and to date the
cluh has been very suecessful and has a standing
committee whose duty it is to report unlawful
acts to the club and bring proper action.

W. E. Menges, Seeretary.

CHESTER COUNTY RADIO ASSOCIATION

On May 17 at Parkesburg, Chester County, Pa.,
the Chester County Radio Association was organ-
ized, A meeting was held at the Parkesburg Iron
Co.’s basketbail hall; more than 300 being present.

Mr. Horace A. Beale, Jr., president of the
Parkeshurg Iron Co., was elected president of the
association, after which an address was made by
Mr. H G. Gawler, of the Radio Corporation of
America, who had travelted from New York to
make the address. Mr. Gawler spoke on the value
of vacuum tuhes in radio operation, also giving a
brief talk on the subject of orgamization. Mr, Lloyd
M. Knoll, Professor of Physics in the Central High
School Philadelphia followed Mr. Gawler on the
platform; his address made a decided hit with
those present. Mr. Knoll talked in language that
could be understood by even those unacquainted
with any of the fundamentals of wireless tele-
fony or telegraphy; he told in plain words the pleas-
ure he had derived and could be derived by
others from the following up of wireless as a
pastime.

A practical demonstration was then given by
Mr. Thomas Appleby. of Philadelphia, the time
Leing received from Arlington and then a musical
program which was sent out from mir. DBeale’s
garage about a mile distant. In his demonstration
M. Appleby used a Pathé diafram detector am-
plifier, which was the first of its kind ever seen
at Parkeshurg.

Mr. Beale, the president of the "hester County
Radio Association, has one of the best equipt
experimental and radio stations in_ this section of
the country. It is located in a huilding especially
ereeted for the purpose, the call is 34«U; every eve-
ning from 8 to 8.30 a musical program is_sent
out; these are being heard thru New York,
New Jersey and Massachusetts, we are informed
by various stations,

A meeting of the Chester County Radio Asso-
ciation is scheduled at this place for Tuesday,
June 21st, when many interesting events are
stated to take place.

TDravid Logan, Acting Secretary,
Chester County Radio Association.

THE RADIO CLUB OF THE BRONX

The Radio Ciub of the Bronx recently held a
raffle which proved to he very successful. The
proceeds of this raffle will go to the huilding of 2
larger and hetter club set. The present receiving
set consists of a DeForest receiver using honey-
combs in combination with a one wire aerial. The
operating room is open to the
memhers who may either listen
in or receive code practice before
and after each ineeting.

The meetings are now held on
Saturday evenings instead of
Wednesaay, at 8 £. M, aue to
the inconvenience of mid-week
meetings. Visitors are eordially
invited and all amateurs living
in the vicinity of the Bronx Y.
M. H. A.. are requested to be-
come members. The address is
1261 Franklin Ave., New York
City.

Due to the astonishing suc-
cess of the raffle the club will
shortly engage in another ven-
ture which will prove to be of
gteater and of more cxtensive
benefit. The Radio Cluh of the
Bronx is contemplating the hold-
ing of a dance and lopes to have
every amateur in New York City
attend. This dance will require
the co-operation of every mem-
her in the eluh and we are there-
fore seeking to enroll new mem-
bers to insure its success.

The newly elected officers of
the club are Nat Sauberman, president; Jonas
Cohen, secretary; and William Fox, treasurer. Ad-
dress all eommunications to Nat Sauberman, 788
East 183rd St., Bronx,

GREATER SOUTHERN CALIFORNIA RADIO
ASSOCIATION
Tbe Greater Southern California Radio Asso-
ciation was organized June 6, 1921, in Los Angeles,
Zalif,, by Mr. Ira W. Wolfe, radio and industrial
engineer, of 70 Fifth Ave., New York City, with
temporary headquarters at 1331 W. 71st St, Los
Angeles,  Full details regarding the Association
are now being prepared for the press and all those
desiring to get copies as well as those living in
and around Los Angeles are requested to write
to the secretary, Robert L. Davies, 1331 Waest 71st
St., Los Angeles, Meetings will be held at the
Auditorium, supplied by the Los Angeles Evening
Express, a local newspaper, whieh has a wireless
station in operation. Lectures will be delivered
and general exchange of ideas will take place at
every meeting. LEvery progressive operator should
write for particulars immediately.

PATERSQON RADIO CLUB

The first meeting of the Paterson Radio Club
was held on Saturday, June 14, at 319 Madison
Ave., and the following officers elected: President,
Philip Del Vecchio; secretary-treasurer, S. Cristi-
ano; assistant radio engineer, Alfred Zisa; pur-
chasing board, S. Cristiano and N. Del Vecchio.

We have to date 15 members and three prospec-
tive members. We are planning to build a med-
ern radio telefone station with a transmitting dis-
tance of approximately 50 miles. Tbe club has
at present at its disposal a 4,000-mile radio re-
ceiving sct, huilt by N. Del Vecchio, and capable
to eopying the great foreign stationg at Nauen,

(Continued on page 46)
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HIS Department is conducted for the benefit of our Radio hxperlmenter
I only publish such matter of sufficient interest to all.

1 This Department cannot answer more than three questions for each correspondent.

2. Only one side of the sheet should be written upon; all matter should be typewritten or else written in ink.
8. Sketches, diagrams, etc., must be on separate sheets,
4. Cur Editors will be glad to answer any letter, at the rate of 25¢ for each question.
cate calculations, patent research, ete., a special charge will be made.

You will do the Editor a personal favor if you make your letter as brief as possible

We shall be glad to answer hcre_questions for the benefit of all, but we can

No attention paid to penciled matter.

This Department does not answer gquestions by mail free of charge.
If, however, questions entail considerable research work, intri-
Before we answer such questions, correspondents will be informed as to the price charge.

GROUND IN WATER.

(1) F. C. Taylor, of Seattle,
wants to know:

Q. 1. How can I get a good earth con-
nection in 6o’ of water?

A, 1. A good ground may be made by laying
a copper wire about 100" long in the water.

Q. 2. Would a big hill in the back of the
station interfere with the signals?

A. 2. The hill may act as a screen, and
have an effect upon the waves, but if it is
far enough from the station, it may not
have a very great influence.

Q. 3. Please draw a diagram showing
the connections for a crystal set, V. T. de-
tector and two-step amplifier,

A. 3. This hook-up appears on this page.

EFFICIENT RECEIVING SET.

(2) Wilbur C. Brown, Jr., of Norwich,
Conn,, would like to know:

0. 1. Which is the best receiving set for
all-around work, short and long waves, not

Wash.,

agon, R. A. 10, the Wireless
Equipment Co.'s three-unit
cabinet receiver, or the De
Forest 15-unit panel set?
A. 1. The Paragon R. A.
10 regenerative set is the
best you could use for wave-
lengths up to 1,000 meters.
For longer waves and all-
around work, we would give
the choice to the DeForest
panel set, owing to its fAexi-

D. C. Strawn, of Calexico, Calif., ask the
following :

Q. 1. Can A. C. be used to light the fila-
ments of a detector and two-stage amplifier?

A. 1. With an audio frequency amplifier,
it s very difficult to cut out the hum en-
tirely and the amplifier is not so sensitive
as when used with a battery. Several ex-
periments carried out along this line have
proved unsatisfactory.

Q. 2. What is the best type of amplify-
ing tube to use with a double filament audio-
tron?

A. 2. Radiotron U. V. 201 could be used
to advantage with this type of tube as de-
tector.

20,000 METER LOADING CQIL.

(6) Fred Rafferty, of St. John, N. B,
Canada, would like to have the following in-
formation :

Q. 1. Will you kindly give data for the
construction of a 20,000 meter loading coil?

motor generator using 3z-voit D, C. These
are manofactured by Ray-Di-Co, 2653A
North Clark St, Chicago, Ill. You will
find complete data for building the set on
page 6go of the June, 1920, issue of Rapio
News,

). 2. How should T make a condenser
for a half-inch spark coil?

A. 2. A H T. condenser may be made
of 15 glass plates 8 x 10" with 14 tinfoil
armatures 6” x 8", provided with a lug for
connection,  Seven tinfoil shects are used
in each armature.

Q. 3. How far would the {following ap-
paratus send: Half-inch spark coil, fAxt
spark gap O. T., glass plate condenser and
key?

A. 3. Under good conditions, a range of
about three miles may be obtained.

EFFICIENT RECEIVER.
{8) George Balko, of Chicago, T, sends

us this request:

Q. 1. Please publish a
diagram, using variometers
and other necessary parts
for good Radiofone recep-
tion. Also please explan
the operation of V. T. in
the circuit,

A. 1. A very efficient
hook-up was publisht on
page 443 of the January,

|

1921, issue of Rapro News.
Eg We refer you to Fig. 2 on
that page. The functioning

bility, and the advantages it
has over some other forms
of receivers.

PLATE VOLTAGE.

(3) John V. Priante, of
Brooklyn, N. Y., inquires:

Q. 1. What voltage is the
safest to use on the plate for
detector and amplifier, dia-
gram publisht on page 512 of the February.
1921, issue of Rapro NEws?

A. 1. In this hook-up, if Radiotrons U. V.
200 and U. V., 201 are used, 20l4 volts
should be used for the detector and up to
about & volts for the amplifying tubes.

Q. 2. Does it make much difference if
the grid leak is inserted across the secondary
coil, instead of in series with it?

A. 2. No, the grid leak may shunt the
grid condenser or be connected directly to
the grid and the positive side of the filament.

above =,000 meters: the Par-

PIPE MAST,

(4) L. S. Rogers, of Huntington Park,
“‘Calif,, wants to know:

Q). 1. Is a pipe mast as satisfactory as
one made from wood?

A. 1. Yes, provided the pipes used are
strong enough to stand the traction of the
aerial and the mast is properly held up with
guy wires.

RECTIFIED A. C. FCR AMPLIFIER.
(g) H. Miller, of New York Citv, and

of the V. L. in this circuit
was explained on page 70z
of our April, rgz1, issue,
Q. 2. Please explain the
difference between arc, spark

In This Hook-up & 4 P.D.T, Switch is Used to Change From Crystal to Audiom,
Using The Two-stage Amplifler With One or the Other Detector,

A 1. A 2zo000 meter loading coil may
be wound on a tube 7" in diameter and 24"
long, with No. 24 wire; three layers should
be wound with about gz0 turns per layer.
Taps should be taken every 138 turns.

Q. 2. Give data for the construction of
a loose coupler to tune wave-lengths up to
5,000 meters.

A, 2. A 3000-meter loose coupler may
be built as follows: Primary, 7" in diam-
eter and 14" long, wound with 532 turns of
No 24 wire; secondary, 6” in diameter and

" long. wound with 742 turns of No. 28
wire. The secondary should be shunted by
a fsmall variahle condenser of .003 or .0003
mf.

FIFTY MILE SET.
(7Y Francis V. Long, of Bocaratone, Fla.

asks:
Q. 1. What apparatus would T need to
send so miles with a 32-volt Delco electric

light plant. and where could I gét them?
A. 1. We would suggest that vou build
a C. W. set and use a small Ray-Di-Co

and C. W., which two are
alike?
A. 2. Spark means sig-

nals sent by a spark set.
C. W. rmeans continuous
waves, and is often used with arc to desig-
nate undampt waves.

LONG AND SHORT WAVE
RECEIVER.
(9) Harold Lunt, of Pittsburgh, Pa,
sends the following:

Q. 1. Please advise me as to which long
and short wave receiver is the best for gen-
eral use, the one described by Mr. Spon in
the March issue of Ranme NEws, or the
one by Mr. Lynch, or else the one by Mr.
Shalkhauser, in the April issue?

A. 1. The first two sets you mention are
somewhat alike in design. excent that the
second has three steps of amplification in-
stead of two as in the first one. For all-
around work, the second one will. of course,
give the best results for the reason men-
tioned. This anparatus is manufactured by
A. H. Grebe & Co.. 72 Van Wyck Boule-
vard, Richmond Hill, N. Y.

AUDIBILITY INCREASED.
(10} Robert H. Rose, of Lanham. Md.,
(Continued on page 68)
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MURDOCK

' ARIOMETER No. 345
HE LATEST V ARioCOUPLER No. 346

panel mounting brackets.......... ... $7.50

No. 345-G Variometer, complete as illus-
trated with panel, knob and dial and
panel mounting brackets............. $7.50

No. 345-P or 345-G Variometers without
knoband dial...................ou... $6.75

No. 346 Variocoupler, as illustrated with
panel, knob, dial, and panel mounting
brackets and back connected tap off
SWItCH . vttt e $8.50

No. 346 Variocoupler without knob or
dial o e, $7.75

WINDING FORMS ARE
“MURDOCKX MOULDED”

| “THE PRICE IS UNUSUALLY LOW,
" THE QUALITY IS .
No. 345 Variometer REMARKABLY HIGH” No. 346 Variocoupler

$7.50 SEE THEM AT YOUR DEALERS $8.50

MURDOCK No. 55 MURDOCK
Variable Condensers

No. 366—43 plate .oor mfd. with oil contain-
ing case

No. 367—43 plate .oo1 mifd

No. 368—23 plate .0oo5 mid

PANEL MOUNT TYPES

. 3660—43 plate .cox mid
. 3661—43 plate .001 mfd
. 3662—43 plate .0o1 mid
. 3680—=23 plate .0005 mfd
. 3681—23 plate .0005 mfd
. 3682—=23 plate .0o05 mfd

MURDOCK
Variable Condensers

BUY THEM FROM YOUR DEALER
SEND;FOR BULLETIN No. 20

WM. J. MURDOCK CO. %:fitER VAse.

509 MISSION STREET, SAN FRANCISCO, CALIF.
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MEMORIZE
WIRELESS CODE
IN ONE HOUR

BEGINNERS HAVE REFPORTED

MASTERED CODE IN 30 MIN-

UTES. IN 456 MINUTES. IN

ONE HOUR, ONE EVENING,
ETC., ETC.

Dear Sir:—Was busy putting up sct and
did not really study your chart until one
week before examination With a few nights
practice after baving mastered Code was
able to pass Government Examination with
little effort. Your method is sure some easy
way to learn that sticker—Continental Code.

Earl Cassell Grafton, West Va,

Call 8BCR 45 Lincoln St.

Dear Sir:—Think your short cut Conti

nental Code Chart a wonder. Learned half
the Code in fifteen minutes. Attention to
wireless limited by High School studies.
» » * My syccess due almost entirely to
your method. Call 2ACL William A,
Dettler, Woodhaven, N, Y., 340 Woodland
Ave.
‘Worthless methods are advertised as hest,
ensiest, quickest and other enticing titles.
To avoid disappointment purchase no Code
Memorizing Chart, Cardé or Device until
satisfled by statement from actoal user
that same has proven efficient in use as
well a8 in theory.

INVESTIGATE
DODGE ONE DOLLAR RADIO
SHORT CUT TEACHES WITH-

QUT INSTRUMENTS

C. K. DODGE

Box 200 MAMARONECHK, N. Y.

1

$3 75 each
.

These instruments embody finest work-
manship and best materials, all wooden
parts genuine mabogany, coupler primary ’
wound on formica tubing, Metal parts of
brass. Wound for maximum results on

ghort wave work. Money back if they
With Chelses Dial $1 extra.

Send for Bulletin Describing
nwired Regenerators

FREDERICK WINKLER, JR.
304 Columbus Ave., New York City, N. Y.

Variometers
Couplers

fail.

Build Model Planes

Wading River models are exact scale re-
productions of real planes, that's why they
fy. You can’t go wrong with Wading River
plans and parts. Send 10 cents for new
56 page catalogue, showing 26 different
models that you can easily build
WADING RIVER MFG. CO.
Dept H, 872 Broadway, Brooklyn, N. Y.

e — o ]

RADIO KITES |

Tested and recommended by
MR. A. H. GREBE personally
Price each $4.00

R. N. SEYFANG Li653ROAPAY

NEW YORK CITY

Radio News for July, 1921

Regular Transmissions of European Wireless Stations

Time
E.S.
Midnight
Midnight
Midnight
Minight
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Call
Station. letters,
Nayen POZ
Rome 1DO
Lyons YN
]f Devizes GKU
Sofia FF
Azores BWP
Paris FL
Azores BWP
Bucharest BNS
Bordeaux LY
Nauen POZ
Paris FL
Azores BWP
Paris FL
Naantes UA
Air Ministry GFA
Lengby OXE.
Eilvese oul
Nantes UA
Air Ministry GFA
Paris FL
Azores BWP
Aberdeen BYD
Lyons YN
Warsaw WAR
Ajr Ministry GFA
Christiania LCH
Christiania M
Lyons YN
Bordeaux LY
Sofia FF
Malta BYZ
Devizes GKU
Nauen POZ
Air Ministry GFA
Lyous YN
Ailr Ministry GFA
Paris FL
Air Ministry GFA
Air Ministry GFA
Prague PRG
Azores BWP
Poldhu MPD
Rome 1IDOC
Rome ICD
Air Ministry GFA
Paris FL
Vienpa CHD
Madrid EGC
Nantes UA
Paris FL
Amsterdam  STB
Azores BWP
Air Ministry GFA
Budapest HB
Paris FL
Paris FL
Paris FL
Paris FL
Prague PRG
Scheveningen
Haven PCH
Azores BWP
Paris FL
Air Ministry GFA
Paris F1.
Nauen POz
Norddeich KAV
Paris YA
Horsea BYC
Prague PRG
Paris FL |
Nauen POz

K onigswuster-
hausen LP

Lyons YN
Azores BWP
Devizes GKU

Wave-
length, System.
12,600 C.W,
11,000 C.W.
15000 CW
2,100 CW.
3,800 Spark
4,000 CW.
8ooo CW.
4,000 C.W,
4,000 Spark
23,450 CW,
12, C.W.
8,000 CW.
4,000 CW,
6,500 C.W.
9,000 CW,
16,800 C.W.
s000 C.W.
9600 CW.
2,800 Spark
1,400 CW.
2,600 Spark
4000 CW.
3300 C.W.
1,100 CW,
2,100  Spark
1,680 CW,
8000 C.W.
1,680 C.W.
15100 CW,
23,450 C.W,
3 Spark
4200 CW,
2,700 CW.
3,000 Spark
1400 CW.
15,100 C.W.
C.W.
6,500 C.W.
1,300 CW.
1,400 C.W.
4,100 C.W.
4000 CW,
2,800 Spark
100 CW.
2,200 Spark
1,680 C.W.
2,600 Spark
5600 C.W.
1,600 C.W.
6,700 C.W.
6,500 C.W.
1,680 C.W.
4000 CW.
1,680 C.W.
3,100
2600 Spark
2,600 Spark
2600 Spark
3,200 Spark
4,100 CW.
1,800 Spark
4,000 CW.
2,600 Spark
1680 CW.
oo CW.
3,000 Spark
6oo  Spark
1,050 CW.
6,000 CW.
4100 CW.
6,500 C.W.
g,a00 CW.
4000 CW.
15,100 CW.
4000 CW,
2700 CW.

Remarks.

Calls Annapolis NSS.
Working with BUC.
Working with WIL.

Marine traffic.
Meteorological message.
Working with WAR.

Meteorological message.

Working with HZHE (Brazzaville).
Calls FL.

Reply to POZ.

Working to AFB.

Calls FRI (general call to French war
vessels).

Meteorological message.

Danish meteorological message.

Navigation warnings,
Meteorological message.
Meteorological message.

Meteorological message.
Service to Central Africa.
Meteorological message,
Calibration waves.
Meteorological message.
Meteorological message.
Time signals.

Working to WIIL.
Meteorological message.
Meteorological message.

Marine traffic.

Meteorological message.

Calibration waves.

Service with FRU.

Calibration waves.

Press in German for OHD.

Calibration waves. '

Meteorological message (general report
in plain language).

Meteorological message.

Admiralty meteorological.
Meteorological message.

Meteorological message.
International time signals.
Spanish meteorological bulletin.
Working with BUC.

Working with PRG.

Working is irregular.

Meteorological message (aviation).

Astronomical time signals.
Time signals (old system).
Times for 1030 signals.
French press.

Calls, Anmapolis NSS.

Dutch meteorological message.

french meteorological message.
Meteorological message (aviation).

Time signals and telegram, Karl, Fritz,
ete.

Meteorological message (or at 1700 if
not sent at 1200).

Press in English,

Press in French.

Working with HB.

Press in German repeated on 4,700
meters (chopped C.W.).

Telephony.
Press in English for NSS.

farine traffic.
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Ideal
Long Wave
Receiver

iU L A N

Long Distance
With
One Adjustment

LISTENING IN” ON THE WORLDS NEWS Sl

With the NEW AMRAD LONG WAVE TUNER you can hear
the news from France, Germany, Italy, the Arlington time signals,
and other flashes from far distant stations.

The wavelength range is from 2,000 to 20,000 meters with a
6o-foot antenna. The popular honeycomb or lattice-wound coils
are employed in this Tuner, But these are thrown into circuit
by means of oplugs, THUS GREATLY SIMPLIFYING
OPERATION. Formerly, it was necessary to change coils for
nearly every desired wavelength. Now, you simply “plug in”
lkel\a telephone operator, for whatever wavelength you wish to’
work.

THE NEW AMRAD LONG WAVE TUNER is regularly used
with two Amrad Variable Condensers of .0or mfd. capacity and
one Amrad VT Detector-Amplifier. Several other effective com-
binations are of course quite possible. To effect permanent econ-
omy and highest efficiency, as well as to preserve symmetrical ap-
pearance. these additional items should be Amrad units, although
other short wave sets will work well with the Amrad instrument.

LONG DISTANCE WORK WITH A SINGLE ADJUST-
MENT!  Think of it!

Write us for complete deiails in Bulletin L
sent free. Complete Amrad catalog 10cC.

8. W, Coupler 2-Stage Amplifier VT Detector
$17.50 $39.50 $16.00

AMERICAN [R4DI0 AND RESEARCH (ORPORATION
203 College Avenue Medford Hillside, Massachusetts

(4 miles north of Boston)
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Co-operative
Radio Purchasing
& C.W.

Transmission

C.W. Transmission is the solution of
successful Summer Transmission.
The Progressive Amateur buys bis
equipment through a progressive
dealer. Qur Clients share in our
profits,  Order either direct from

this ad or send stamp for particulars.

TRANSMITTING TUBES
-$

Radiotron UV 202,—35 -

Radiotron UV 203,—30 Wetls.

Radiotron, UV 204,—250 Watts.
TUSKA C. W. INDUCTANCES

Magnetic Type

Tickler Typs...

Unassembled.

TUnassembled.

Unasgsembled.

ACME CHOKE CQILS

Henry 150 M.A,
Henry 150 M.A. Double Coil..

GME MODULATION TRANSFDRMERS

Type A.3 Mounted on engraved panel 57 00
Tvpe A.3 Asserobled with supports..
Type A.3 Core and Coil asyembled. . 4 50

ACME C. w. TRANSFORMERS
200 Watt mounted
. 200 Watt unmounted ..
50 Watt mounted ...
50 Watt unmounted

ACME PLATE POWER TRANSFORMERS
500 Watt mounted ....
500 Watt unmounted .
ACME_FILAMENT HEATING
TRANSFORMERS

16 Volt 75 Watt mounted..5(2.00
10 Volt 75 Wett vumounted 8.00
12 Volt 150 Watt mounied.. 16.00
12 ¥olt 150 Watt unmounted 13.00

MUTUAL PURCHASERS ASS'N

2-4 Stone Street New York City

ANNOUNCING

The CROSLEY
V-T SOCKET 60c

«“BETTER—COSTS LESS”

This Socket is made of
percelain—the idecal ma-
terial for the purpose.
Qur own special design
makes possible the use of
this material. Has many
advanrages over other
types of sockets in ad-
dition to moderate price.
SQuitable for either panel
or basec mounting. If your
dealer does not handle
them, order direct
send us his mame,

and

Watch for our announcement of new $1.00

riable Condenser. We are also manu-
faeturers of cabinets, CROSLEY MAG-
FON, and other radio apparatus, Write
for circular matter,

DEALERS—It will pay you te handle our
hine, Write for full porticulars.

CROSLEY MANUFACTURING CO.

Dept. R.N. No, 2 CINCINNATI, OHIO
K P, 110 wolly,
. A G, 60 cyole,

F single phase,
1750 R. P» M.

-llllGE QIIAITITIES NEW HAS¥|I9 HIHIIE ‘MOTORS
Ws.”rmammmmm.nd ary the Loy puasaates,
plcic o cui- bmuhleruropanllng Ilu

cmu SepaTators, Bouale Washers. Air Compren

75

Each
< peial Quantity Pricos-Valva F1EG
MANUFACTURER'S ©I5TAIBUTER '

GLS, B MNASTON - Bax M W, £, Ritishugh, Po.
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300 Moscow MSK 7600 CW. Working with PSO and HB.
3:30 AZOres BWP 4000 CW,

8:50 Lingby OXE 5000 CW. Meteorological message.

9 :00 Gibraltar BWW 2700 Spark Meteorological message.

9 100] Bucharest BNS 4000 Spark Meteorclogical message.

3:00

to J& The Hague PCGG 1,050 CW. Telephony (Sundays).
12:00

g:15 Paris FL 2600 CW. French meteorological message.
0130 Paris FL 6,500 C'W. Working with HFR.

9:30 Nantes UA gooo CW. Calls FRI (general call for French

war vessels).

§:30 Eilvese oul 600 CW.

9:30 Aberdeen BYD 3300 CW. Meteorological message.

0:30 Azores BWP 4000 CW.

0:45 Rome IDO 11,000 CW. Meteor]ol;)gical message  {occasional

only}.

10:00 Nantes ua 9000 CW. Working with QSM.
10130 Paris FL 6500 CW. Working with WAR and HB.
10:30 Azores BWP 4000 CW.
10:30 Warsaw WAR =z,100 Spark Meteorological message.
1040 Vienna OHD 5600 CW. Meteorological message.
10:45 Prague PRG 4100 CW, Meteorological message.
1045 Sofia FF 2800 Spark Meteorological message.
10:50 Christiania LCH 8o0o0 CW. Meteorological
I1:15 Paris FL 8000 CW.
11:30 Azares RWP 4000 CW. '
II:301 Paris FL. 6,500 CW. Press in German for OHD.
Noon

to j Devizes GKU‘ 2,100 CW. Marine traffic.
12:30
12105 Paris FL 3,200 CW. (alls FUT and FUA.
12:30 Azores BWP 4000 CW.

1:00 Paris FL Rooo CW. Working to FF.

JUNIOR RADIO COURSE

(Continued from page 32)

same wavemeter by connecting it, as in
Fig. =2

After the signals have been tuned with
the receiving set as usual, the fones, or am-
plifier, is plugged in circuit L1 of the wave-
mcter and the condenser K adjusted for
maximum reception. The reading of
shows the wave-length of the signals re-

b ceived.

From the above explanation may be seen
the usefulness of a wavemeter in a station.

QOf course, the instrument used should be a
standard one or else should have been cali-
brated by the Bureau of Standards if ac-
curate results are to be obtained.

QUESTIONS FOR THIS LESSON

1. Draw from memory a wavemeter cir-
cuit.

2. Explain its functioning.

3. How do you time a sending set on a
desired wave-length?

The Mystery of the V. T.

(Continued from page 28)

the map these seemed to be at an angle of
45° to the horizontal, so he got a line on
the trees, and swinging up 45°, started out
across the point.

We shall pass hurrledly over the follow-
ing details of his search. He did not find
anything that resembled hillocks or little
hills in any respect until he teached the
farther side of the point. Here he found
some sand dunes, which of course must be
what the map referred to. He measured
along the point 436 yds. and drove a little
stake in the ground which we shall call
point D. On the opposite side of the point
he measured a parallel line 29t yds. long
and drove another stake, E. He then brot
a line up from the two trees and where it
intersected the line DE, he marked a point.
F. This point was near the ocean side of
the promontory and here it was that the
treasure must be buried. Above is the map
that Joshua drew giving the location of the
“Valuahle Treasure.”

‘That night Joshua could hardly sleep and
was up before sunrise making his way to-
ward the point. Arriving there he began
digging in the sand where he supposed the
treasure to be buried. The sand was rather
moist and digging was easy. By ncon he
had dug up a considerable space to a depth
of three or more feet. Once or twice his
shovel struck a hard piece of wood and he
would dig frantically for a few moments
only to find that it was but a piece of old
drift wood imbedded in the sand. But he
still kept up the search. About half-past
two in the afternoon as he was about ready

AT LAST
A 100%
“B” Batterv

The Highest Grade
B Battery at the
Lowest Price. The

Wizard is ready to
yow

seIve

éfop!

paying high prices for your

Batteries. Buy direct
from the manufacturer and
know that you are getting
Fresh Batteries at the
right priee. We pay all
pareel post charges and
guarantee our battery to
give better satisfaction than
any other B Battery.

Fill in coupon, send same
with check or money order
~to us. Mark X in front
of Battery wanted.

Also BIG OFFER in Flash-
lights of vulcanized fibre
with brass nickel plated
trimmings—ounly $1.25.
mammrnm i mCTT HERE wamwsmm smme

WIZARD BATTERY (€O,
Dept. R. 1823 44th St., Brooklyn, N. Y.
GENTLEME

Enclosed ﬁnd $...... for whick please send
me article marked (X).

Volt- Hrs,

Cat. No. Size Tops age Ser. Price
1623 Plain 215x2x344 2255 400 $1.00
1623 Variable 2/21213;5 6 2214 400 1.30
1626 Plain x4x6 2215 1400 1.88
1625 Variable 3 x4x658 6 22134 1400 2.35
1626 Plain 3 x8x63f 45 8000 4.25
1826 Variable 8 x8x834 & 45 3000 4. 50

Flashlight 114x6%4

City and State

to go home and give it up as a bad job, his
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Have YOU Received
particulars of the
new

DE FOREST

“INTERPANEL”
EQUIPMENT?

Special bulletin on request.

‘ATLANTIC RADIO”

Are you getting the

most out of your
tube? A complete
amplifier 19 more

than a mere assembly
of parta. 1t consists
first of the selectioh’
of units of correct
clectrical  character-
istles. An emplifying
trangformer musi be
more than a coll of
wire and a core. It
must have incorpor-
ated in it the resulls
of eng‘lneermg skill,
Type

Dej Forest

Price completely mounted, $5.00
Shipping welght 1 1Ib.

The design is right, the appearance

Ship. Wk 5 1bs,

The Dubilier Universal

Condenser

May be used In audio and Radlo frc-
quency clreuits, for Teceiving equipment,
m].f rectifying circuits, direct current
trangmitters and other tube {ransmitlers
up to 100 watts.

1000
ta0o
[000
..1000

$2.00
Shipping Wt. 1 b,

Transmitting Tube Rheostat

231A  amplify-
H d ing transformer 1s
al'l desizned specifically
R , for !.Jlgtncwdhgsliotmln tubes, s
18 TIlE an 8 price 18 right.
Microphone
Furnighed with cord
and terrpinals  for
connection to binding
posts,
Price $6.00

and grid bieslng potlsntiomaters,
for back of panel mounting and 214B ror surface moun!

The new five watt Radio-
tron tubes requirs 8 fila-
ment current of 2.85 em-

pores. Type 214A s a
2-ohm iransmltting tube
rheostat which will carry
2.5 amperes. This re-
sistance i3 sufficlent to
regulate the new tubes on
ag high as = 12 volt sup-
Dly scurce. This rheostat
does nat run hot and may
accordingly be mounted
Inside of encloscd trans-
mitting cabinets where
space fs often very limii-
ed. Like the G. R. ro-
oeiving tube  rheostats
it is made in two styles, 2144

JULY
BULLETIN

A new idea in Radio Tele-
phone Transmitting and Re-
ceiving - Apparatus, Panels
are all ¢ inches high, vary-
ing widths. Designed for
placing side by side with
binding .posts in line for con-
venience in wiring. Adapt-
ablé to any operating re-
quirement, — short or long
wave reception, — telephone
transmlsSLon, -—one or two
stage  amplification, — etc.,
etc.  Panels supplied with

or without cabinets.

Westinghouse Radio
Equipment

‘Westinghouse Radle Equipment emboxiies
the latest ideas In recetving equipment,
Droviding e most efficlent set for telegraph
and telephons reception over the amateur
and normal ehip wave-length ranges,
Type R. A. Bhort Wave tuner,

507189, responds to a weve-length of 180
to 700 meterz and is aspecielly selsctive.
Type D. A detector-amplifier,
307190, combines a vacuum tube detector
with a3 two-stage amplifier.
are moubted on Micerte panels mtteched
to a polished mahogany ecabinet Himple
in deslgn—easy to operate—aingle-tuning

Style

atyle
Both units

arcult. Highly eficlent,
. Type R A Tuner............... $65.00
Price $2.50 Typs D. A Detector Amplifer..... 85.00
Shipping weight 1 1b. Type R. C. (Comblnation of

above
mounted in single cabinet)...... 126.00

Radio Corporation’s

NOW READY the Modél U. V. 712l

Inter-tone frequency amplifying transformer
Specially desxgned for use wntgofiadmtrons Price

U.V. 200 and UV
$7.00

Send for literature and price iist on the R, C's com-
plete line of V.T.s and accessories.

General Radio “A’ Battery Potentiometer

Simlar In appearance to Type 2144, but wound to a Te-
sistance of 400 obms. Price $4.00. {Shipping welght 1 Ib.)

re——————=Just a fow Roller- smm: Type T-A-W Hot Wire Ammeters,
SPECIAL (0-1, 0-2.5, and 0-5 amps) still offered at the remarkable
T 27T orice of $5.00 each.

88 Broad Street
Boston 9, Mass.

New DPocent Universal Plug consists
of ihres parts. two ‘moulded Bakelile

. each with a recessed flnger
grip, and the mug with it connecting
spring clip. The iwe Bakellte pleces
are held together with a screw that
fits inte & thréaded brass insert. This
screw is “‘dead’” electrically, a neces-
sary precaution when the plug is used
with hich potentials or extreme high
ampliflcation. The plug may be used

ATLANTIC RADIO COMPANY,
REQUEST “BULLETIN 14”

; New Pacent
Universal Plug

to “plug” in a telephone headset, &
Microphons transmitter, a manipulet-
ing key, & loading inductance, & plate
battory, etc. In fact its adaptability
renders
its uges,

Price $2.00

Shipping Wt. 1 Ib.

its name synonymous with

Inc.

Branch: 15 Temple St.

Portland, Me.




ACME

C.W. Power Transformer

““The Apparatus
with a
Guarantee’

ACME APPARATUS COMPANY,

C. W. APPARATUS

C. W. Power Transformer

For use with rectifying devices or for A. C.
directly on the plates of power tubes.

SPECIFICATIONS r1o volts 6o cycles

Qut- Filament Filament Plate Plate
put voltage current voltage current
50 10 2.5 350 100
Two ﬁlament windings
200 12 250-550 200
Two ﬁla.m.ent windings
500 o 1000-1500 400

No Fxla.ment windings

1*¢ Henry Choke Coils

For use in ironing out pulsations and for
moduating single and double 150 MA and 500
MA capacity.

Filament Heating
Transformers

allow the use of A. C. for power tube filament
heating.

SPECIFICATIONS 110 volts 6o cycles

Qutput  Secondary voltage  Secondary current
75 8-10
150 10-12 13

Modulation Transformers

give maximum meodulation without distortion.

Your Dealer will be glad to
show these

Ask for Bulletins

188 MASSACHUSETTS AVE.
CAMBRIDGE 39, MASS

Transformer and Radio Engineers and Manufacturers

A New Invention

The Parkin ,001 mf Variable Condenser (pat. applied for) fills
the long felf want for a rugged, low priced, balanced variabla
condenger for panel mounting, No plates to bend and short ecir-
Cannot get out of order,
Easily monnted, ouly one smal hele being necessary in the pansl,

Guarantee:
withiz five days if not fully satisfactory.

cuit.

Has very low minimum capacity.

All Parkin Condensers are sold subject to return
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shovel struck a piece of wood which gave
forth a hollow sound as he hit it. Instantly
all the weariness that he had felt before van-
ished. He began to dig furiously as if his
very life depended on it. In a short time
he had uncovered what appeared to be an
old sea chest. The wood was fairly sound,
but the lock and hinges were so rusted that
the cover came off at the least touch. It
would be impossible for us to even try to
picture Joshva as he bent down to lift off
the cover, His face fairly radiated his hap-
piness and his hands trembled.

But instead of a chest filled with Spanish
doubloons or gold bars that Joshua had ex-
pected, this chest differed in no way from
those usually found on old schooners. It
contained some money, ‘amounting to twelve
dollars, a mariners’ compass, sextant, a few
articels of clothing, various books, papers,
and sundry other articles. Joshua was
somewhat disappointed; we don't blame him,
but he soon bnghtened up. For had not hc
Joshua Kent, solved by the use of his brain
alone, a most mysterious map, and thru the
information imparted therein found a valu-
able treasure? Joshua was somewhat con-
ceited and now his self-esteem knew no
bounds. He surely was a hrainy man.

He hired a cart and took the chest home
late that afternoon. On examining the
papers he found that the chest had been on
board the “Salvador” when she was wrecked
on the point. But how it came where he
tound it still remained 2 mystery. He made
an effort to find out to whom it formerly
belonged, :hut failing, he kept all he found in
the chest himself.

Whenever anyone came to visit Joshua he
would take out the little map and recount,
not missing the least detail, how he found
the treasure, Thus it happencd that one
Saturday, Joshua buttonholed Kenneth
Wells, who worked after school in his store,
and taking him into the little office in the
rear of the building he began to tell for
the hundredth time, how he had found the
chest. But imagine his surprise when, upon
showing the map to Kenneth, he burst into
a fit of laughter, and drawmg a little note-
book from his pocket he showed Joshua a
diagram almost identical to the one show-
ing the “Valuable Treasure.” e then ex-
plamed the former history of the map and
how it was only thru pure luck that Joshua
had found the chest. There were a million
chances to one that Joshua wouldn’t find
anything. But the one chance had come his
way.

Joshua was dumbfounded. To think that
after all his work and study and labor it
was only luck that had aided him in finding
the chest. It was terrible! He hadn’t even
known enough to know what a simple radio
diagram was! He told Kenneth Wells to
get out of his sight P. D. Q. and never to
show up there again! And the humiliation,
the misery that Joshua underwent!! But he
resolved that he would never, never be
caught as he had been, again. If there were
three million radio diagrams he’d find out
all about them. Yes, the whole three mil-
lion of them. Dad blast it!

A month passed, two months. Mysterious
rumors concerning Joshua Kent were cir-
culated thru the little town of Crescent
Harbor. The best authorities, two old

maids, whose chicf occupation in life was

XNo. 50 ,001 mf Unit alone, may be mounted on any shaft, to prv into everybodys business except thelr

postpald ... e i e 50
WNo. 51, .001 mf Unit with Enob, pointer, etc., as shown, own, had it that Joshua was receiving vari-
post s e T T T 2.00 ous packages and letters from ‘“down New
No. pﬁ:ﬂtg&ldmf Unit with knob, ete,, and 3-inch black dial, 5 York way.” They even questioned the post-

master, but to no avail. He could tell them
nothing. Finally their curiosity reached such
a pitch that they determined to find out the
truth, no matter what the consequences. So
one evening they crept over to the house in
which Joshua lived. They crouched down
beside the living room window, but hearing
nothing they made so bold as to open one
of the shutters just a little, and look in.

‘Write for full description of thie new. invention
Agk for Catalog No. 5 Dealers: Write for discounts

PARKIN MFG. CO., San Rafael, Calif.

READ the CLASSIFIED ADVERTISEMENTS on PAGES
84-86. YOU’LL FIND MANY GOOD THINGS THERE




Radio News for July, 1921

IGENUINE
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RADIOTRON 11V.201

v
exceptional amplifier
PRICE §6%

RADIOTRON L1V, 200

. The
long distance deteclor
FRICE $§==

‘ 7]%6 new inter~tube tone frequency
amplifying transformer ,

RADIO AMATEURS! The problem of
obtaining maximum signals in radio teleg-
raphy is easily worked out.

SOLUTION: Radiotron U.V. 200 + Inter-
tube transformer U.V. 712 + Radiotron
U.V. 201 = maximum amplification.

Inter-tube transformer U.V. 712 is not a
compromise. It was designed to ‘‘fit”’

The Radio Corpora-
tion’s tubes are covered
by patents dated No-
vember 7th, 1905, Jan-
uary 15th, 1907, and
February 18th, 19908, as
well as by other patents
issued and pending.
Tubes licensed for ama-
teur and experimental
use only. Any other
use will constitute an &)
infringement.

Radiotrons by the engineering forces
responsible for the development of Radio-
trons. Tests prove conclusively its mechan-
ical and electrical superiority. U.V, 712
provides unequalled amplification. Try it!

A descriptive bulletin on transformer U.V.
712 can be obtained from your Dealer or
write direct to

SALES DIVISION, COMMERCIAL DEPARTMENT, Suite 1802

Radiom(:orpforaﬁon

erica

233 BROADWAY — NEW YORK CITY
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P TvPE
DETECTOR

SlW Price

A-Battery Potentiometer
W Note the Excliusive Pem ler Features

REMLER TYPE 330 PANEL CONTROL is designed to provide a suitable mount-
ing for the standard four-prong base tub:s, especially the new gas content detector
such as Cunningham Type C 300,

Remler resources have been devoted to making this TYPE 330 PANEL CONTROL,
wilh its exclusive features, the greatest value ever offered. It is truly a gquality article
at a quantity production price,

The Following Specifications When Compared With Any Other Panel on
the Market is Convincing Proof that Remler Excels

The panel is genuine molded bakelite, 5x724x3/16 inches. The surface is highly pol-
ished glossy black and the lettering and scales are recessed and filled with white enamel.

The filament current is controlled by REMILER No. 810 RHEO-
7  STAT, back mounted, and is provided with an open position.
REMLER No. g3 POTENTIOMETER connected across the
storage battery provides the close adjustment of plate poten-
tial necessary for sensitive detector action. Terminals at the

®96 GRIBLEAX __C-300
/—

*97 GRUD_CONDENSER

REMLER APPARATUS

.. REMLER RADIO

‘m—awujt—\ E.T.CUNN‘NGHAM
STARDARD DETECTOR CIRCUIT WITH GRID LEAK AND I 6 3 S U T T E R ST-

CONDENSER AND A BATTERY POTENTIOMETER PLATE
VOUAGE CORTROL AS USED 0N REMIER TYPE 330 PANEL
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330

PANEL
8 2o

Plate Voltage Control
Guarantee with every Rem/er Product

!back of the panel are provided with flexible leads for the B Battery connection. The
rheostat and potentiometer knobs are polished bakelite, 134 in. diameter. The GRID
LEAK is variable and grid condenser back mounted is the correct capacity for the
new gas content detector tubes. REMLER No. gz V. T. SOCKET is used and sup-
ports the tube vertically, insuring maximum filament life. Its all bakelite construc-
tion tends to eliminate induction and grouad hums. An orifice in the panel permits a
view of the filament. Binding posts and all metal parts are finished in polished nickel.
The panel is mounted on a hardwood base 714x3% inches, finished in blacl, but can
readily be mounted in a cabinet. The wiring i1s the approved bus bar type, and is laid

- out so that the input and output terminals are at opposite sides.

Send for Bulletin No. 1002 and 1c03 on the Remler Bakelite Detector and Amplifier
Panels, Types 330, 331 and 333. Two or more of these panels
can be mounted in a cabinet to make any desired detector-
amplifier combination.

]%)EALERS: There 1s an exclusive and very profitable propo- Remler Guarantee

sition for you on Remler Apparatus. Write for full particulars. The value of any guarantes is not in
the wording, but in the policy back of it.
My policy (Audiotron) known since 1915
/‘?/40//4 TES Qqﬂ LITY —that the customer is always right—is

your absolute guarantee of a square deal.
Remler Apparatus is fully guaranteed and

r r
M FG ‘ ‘ O M PANY any item can be returned for exchange
or, if you wish, your money will be re-

GENERAL MANAGER funded in full

SAN FrRaNCcISCO ﬂW\ |
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On a table in one corner of the room
was the most amazing collection of me-
chanical devices that they had ever seen.
Joshua Kent and Kenneth Wells were seated
beside the table and each had a peculiar con-
trivance on his head. It consisted of two
little black discs connected by a wire band.
And on the table, what could it be?

There were various dials and metal cases
and, boxes with black fronts covered with
knobs and lettering, and on top of one of
these boxes, three little lamps blinked re-
assuringly.

Down in New York a radio telefone
concert was being given. Up on the coast
in a village called Crescent Harbor a little
old man who wore gold-rimmed spectacles
and who was very bald was listening to it.
Slowly a smile made its way across his face.
It spread and spread until it reached from
ear to ear.

Joshua Kent had a hobby. It was radio.

|\ ® o

for your power tube—

New type Shramco Reo, No, $0P. 1.5 ohm

Nichrome resistance.  Currenl capacily
6 amperes. Price $2.00, 1 Ib. postage.

brass. Spring phosphor bronze blade.
Base 3°. Overall height 234". Hand-
somely finished and accompanied by
an unconditional guarantee of com-
plete satisfaction. Get the most out
of your expensive power tube by
using a good rheostat. Order a
Shramco Reo today! Now ready for
immediate shipment.

for your VT detector—
and amplifier, use the original Sheamco Reo type 90, Similar to
the power tube type, but with o “Nichrome’™ resisiance of 6 ohms.
Price $2.00, plus postage for two Ibs. Also svailable—''Midget”
type DOA, same construction, but a 6 ohm resistance and 214" base,

SHOTTON RADIO MFG. CO, INC.

P. O. Box 3, Scranton, Pennsylvania

Catalogue “K™, listing a complea line of high grade parls at reasoncble prices,
aenl io eny reader of Radia News for five cents in stamps.

A BACK MoUNTED panel rheostat, spe-
cially designed for the Radiotron
U.V. 202 and other transmitting tubes.
Resistance element (1.5 ohm) is
Nichrome” wire, mounted on a solid
block of asbestos. Allows unusually
accurate and delicate variation of the
filament current, All metal parts

R
% PUPDVErG SO SPOSPdPPipdipidipp et KLAUS

% D
: RADIO DEALERS |
S O
::. You take no chances in placing your orders with KLAUS .
¥ RADIO. The Klaus line embraces the most advanced

4+ designs in all wireless equipment.

% K
A Z
é: Let us send you our Sales Proposition and Trade Bulletin 'E:
& K
3 3
£ KLAUS RADIO CO. Eureka, Illinois %

o]
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@Get & Handy Binder for your RADIO NEWS, Holds and preserves twelve issues, each ef which
cean be lnserted or removed at will, Price 66c, Experimenter Pub, Co., Inec., Book Dept,, 238-A
Folton 8t., New TYork,
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A New Automatic Recorder
{Continued from page g9)

produced by this wonderful piece of mech-
anism. The recording apparatus employed
is a chronograf on the pen, thus establishing
the uniform practice of reading from right
to left.

The device is portable, and can be read-
ily transported on the back seat of a tour-
ing car. Furthermore, when connected to
an improvised antenna, it can be operated
from an automobile, For illustration, the
resonance wave coil, described in the May
issue of Rapio NEws—whereby a complete
antenna might take the form of a walking
cane or thermometer—would serve admir-
ably as a companion piece of radio equip-
ment to the automatic recorder. As a field
instrument, the Eckhardt-Karcher invention
will undoubtedly prove its usefulness in re-
cording radio time-signals in the unfre-
quented places explored by the Coast and
Geodesic Survey of the United States De-
partment of Commerce, It will be given a
practical demonstration this summer.

Its serviceableness at radio-receiving sta-
ception of wireless messages will doubtless
be establisht in the not remote future. Not
establisht in the not remote future. Not
unlike all mechanical means for recording
radio signals, the Eckhardt-Karcher progeny
recoghizes static and ‘“‘strays” as well as
well-ordered signals. Possibly this inherent
weakness may be surmounted by modifica-
tions not yet divulged to the science of
wireless communication. Then, too, there
is a school of thot which is partial to the
human ear as the most feasiblc method of
recording radio signals. The claim is made,
however, for the apparatus described in
this article, that it is a selective agent and
as such will faithfully reproduce messages
conveyed by electtic waves—even from the
uttcrmost ends of the earth. Certainly, the
Eckhardt-Karcher creation is a notable con-
tribution, and one whose practical useful-
ness will abundantly justify for it a place
of enduring recognition among scientific
achievements,

Club Gossip
(Continued from page 35)

Germany; Lyons, France, and others.

We are building a meeting place of our own
where we will formally open our station. 8, Cristi-
ano, Secrctary.

TRIANGLE RADIO SOCIETY

The Triangle Radio Society, of Rochester, N. Y.,
keld a business meeting at the home of C. Heisler,
No. 194 North Union St,, recently, Various com-
mittees gave reports. After the mecting a key
and buzzer were loaned bv C. Heisler and G. Hall.
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No. 766 E dy Wireless Station Battery. No., 763 Eveready Airplane
° Sta.ndarﬁii?i yfor use in U, S. Navy i Wireless Barterv. Standardized
for use in U, S. Signal Corps

Aviation Section

For your wireless receiving set

—these distinctive features of
the Eveready Wireless B Bat-
tery have established its supe-

Long Life riority. You'll find it the ideal
Perfect Insulation battery for your receiving set.
Noiseless Operation SOld by radio equipmcnt

High Voltage Maintenance d€alers everywhere—name of
dealer in your locality fur-
nished on request.

AMERICAN EVEREADY WORKS
of National Carbon Company, Inc.

226 Thompson Avenue, Long Island City, New York

Chicago Arlanta San Francisco

VAC[JUM TUBE BATTERIES
for an Eveready Flashlight FLASHLIGHTS AND BATTERIES

Every ereless Operator Has Use

A-‘22-TE‘
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The Efficient Design of V.
T. Telegraf and Tele-

fone Sets
(Continued from page 23)

899 BOYLSTON ST.
resonance and therefore 'is also a resist-
BOSTON, MASS. ance, half the energy is consumed in the
valve and the other half in the output cir-

cuit, thus giving an efficiency of so per

A ' cent.
Thus the problem of designing our cir-
L cuit for maximum output reduces itself to

. R . apportioning the constants of the output
This year the EASTERN RADIO INSTITUTE will conduct their circuit so that its effective resistance fs the

SUMMER CLASSES as usual. New students may begin to advantage :
in the DAY or EVENING school on any Monday. Special effort will be o he valve. e following
made to give every possible assistance to those desiring to accomplish the and what the relation must be between the

work during the Summer months and in this respect our DAY school various constants for this result

offers unusual advantages. Consider the circuit in Fig. 8 which is
For the last few months we have been telling you of the “RESULTS” the output circuit of our set, when the
accomplished by the EASTERN RADIO INSTITUTE. This month plate inductance equals the total circuit in-
we want to teill you of its “ADVANTAGES.” ductance (neglecting the antenna induc-

by 9 tance as negligible for the time being).
RELIABILIT i This entire circuit is seen in Fig. 3. L and
Founded in 1918 r, are the inductance and resistance of the
Ninth Buecessful Yoar. cotl, C and R, the capacity and resistance
v of the antenna. The r. f. voltage is im-
“FACULTY prest between points A and B, at the
working wave-length corresponding to e,

All Experienced Radio Men, i
Each Instructor a Bpecialist in his Department, - %ﬁgsuiif;};tts?so g?fetgr%y E}}e impedance of

“EQUIPMENT” | e

Latest Bpark, Atc, and Wireless Telephone Sets, 1 1

Only School in New England with ‘“Federal Arc Transmitter.” +
“INSTRUCTION” | rreL !

al’ R+ —

’ j:[‘hi mo]szt Stystematic, Comprehensive and BEST Radio Qourse of Any School jwe

n the East.

Only 8School in New England giving ‘“Arc’” Instruction upon Actual Ap- ; 1

paratus. 7= I faC

. [t
“POSITIONS” +
r+ jel joCR 4+ 1
Successful graduates of the BASTERN RADIQO INSTITUTE are found in r — «’I.CR + joL + jwCRr

responsible radio pogitionms all over the World—Radio Inspectors, Buperin-
tendents, Shipping Board Radio Supervisors, Engineers, stc. - N R -
1 — o'LC 4 jwCR + juCr

“SERV[CE” _ (r —o’LCR) + jo (L + CRr)(Eq,A.)

Reme¢mber—Qur Organization with over EIGHT years of Continued RE- (1 — «'LC) + joC (R + 1)
BULTS and BUCCESS is behlnd every student who enrells. If you want to . 1 h . hi . il .
become a Cemmercial Radio Operator let us train youw n discussing this equation we will di-
Just join eur BUMMER CLASSES! gress for a moment, and consider the case
.. where R = o, and r = o. Then
Our latest illustrated prospectus is free. If you cannot visit ‘ jwl
the Institute send for one. Z= T
. —
F. D. PITTS, Director L
joL.
2= =
[¢]

Quality Radio Equipment ||. o me ny f:’f;g‘;ﬁ%
New G re be P or tabl e }n/fhetr}ée ng_feopéfggé?;filleecacscen&;ns%oxgsla:?ge r
Radio Station Type KT-1

the coil resistance is very small compared
Especially Adaptable and Efficient for

to the coil reactance, then the impedance,
altho not infinite, is very great at its nat-

Boy Scouts, Campers and Tourists
Absolutely the newest and neatest combination

ura] frequency. Thus this circuit would
act as an extremely efficient choke coil to
currents of its own frequency. C need not
be a concentrated capacity, but may be the

Transmitting and Recciving Portable OQutfit on

the market, Complete with Grebe CR 5 Receiver,

Transmitter, Vacuum Tuhes, Batteries and Head

Set in attractive and durable case.

distributed capacity of a coil. This an-
alvsis is the basis of the discussion above
under the sub-heading “Radio Choke.”
Now let us go back to our equation “A”
and consider the circuit as an oscillating

$ 1 75.00 Complete r. {. cireuit.

C is the antenna capacity, say 0.0008 mf.
Full line of Radiotron Vacuum Tubes and Aeccess- R is the antenna resistance, sav 6 chms

ories and other Highest Grade Radie Supplies. at RO0 meters ' -
Dealer’s Special Proposition— Mail orders promptly filled ]_: is the loa{ding inductance and plate tap
'DOUBLEDAY-HILL ELECTRIC CO. || bt s Sal 3o

- . at 600 meters.

715 Twelfth 5t., N. W., Washington, D. C. Radio Dept.—Desk B 719-21 Liberty Ave., Pittsburgh, Pa. The circuit is tuned to the working

wave-length 600 meters.
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Fve Rundred Opportunities
For “Profit and Distinction

By HENRY WOODHOUSE

May LLead YOU To Success

In this work Mr. Woodhouse, who unaided achieved financial independence and
international prominence and distinction before thirty-five, and has assisted hundreds of
men and women to ‘‘get into something worth while’’ discusses the subjects and answers
the queries defined by the following chapterheads: '

Five Hundred Imporiant Professions, Industries,
Branches of Science and Vocations Affording Op-
portunities to Men and Women to Earn Substantial
Incomes and Distinction.

What Can I Do That's Worth While?

How Do [ Get Into Something Worth While?

A Dozen Billion Dollar Industries Still Growing in
Leaps, Affording Hundreds of Stupendous Gppor-
tunities.

Inventions, Discoveries and Activities That Created
Biltion Dollar Industries.

Billion Dollar Industries To Be.

Why Omne Billion Dollar Oil Dividends Have Been
Paid in a Decade, Though Striking Qil IWas Consid-
ered Disostrous Less Than a Century Ago.

Why the Production in Steel in U. §. Grew from
4,901,000 Tons In 1900 to Close io 40,000,000 Tons
In 1920.

How the Automobiles In Use Increased from 5,000
In 1899 te 8,000,000 In 192I.

Mineralogy as a Business—Qwer $5,000,000,000
Minerals Produced In U. S. Last Year!

How U. S. Roilroads Grew from An Experiment
To a Twenty Billion Dollar Industry In Less Than
a Century—And Fivemen Have Become Presidents
of Railroads!

Why Electric Railways, a Wild Dream Forty Years
Ago, Bring $1,000,000,000 Y early Revenue.

O pportunities In Shipbuilding and Ship Equipment.
How It Is Possible to Create Opportunities for
Leadership Ewven In the $10,000,000,000 Insurance
Business.

Opportunities In the Ten Billion Dollar Expansion
To Take Place In Public Utilitics.

Opportumties In the Billion Dollar Telephone and
Telegraph Industiry.

New Branches of Human Endeavor Affording Sub-
stanttal Ground Floor O pporiunities.

Why Aeronautics Offers Stupendous Opportunities
for Pioneering.

Alluring Chemical Business In Infant Stage.

Why Radio Will Become a Billion Dollar Business.
Fortunes In Mimmizing Friction That Wastes
Billions.

Who Will Produce Substitutes for Wood Pulp?
Can You Think of Something That Will Minimize
Fire Losses Which Cost the U. S. $500,000,000 a
year?

21,000,000 Homes In U, S. Are the Market for Cer-
tain Products.

Edisow's Thousand Keys to Success.

Why Anybody Can Be Made by Circunstances, But
Circumstances Alone Won't Keep Hun Made for
Any Length of Time

How to Learn to Run Your Affairs So the World
Can't Kick You Around.

How to Analyze Y our Ambitions.

The Secret of Making the Person “"Higher Up”
Want ¥ou.

How To Get On Top of Your Own Life.

How I Learned Impromptu Public Speaking.

How I Learned To Write for the Big Magazine At
From Five To Ten Cents a Word.

How to Awoid Becoming: Executive Flunking on
Dictation and Systems, Public Men Flunking on
Public Speaking, Guardians Unfit for Guardsanship,
Receivers Unfit for Receiverships, Bookkeepers
Who Can't Keep Books. and Assistants Who Dow’t
Assist,

SEND $2.00 FOR 4 COPY OF THIS HELPFUL WORK TO
THE SCIENTIFIC AGE CORPORATION

299 MADISON AVENUE

NEW YORK CITY

M
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ESCO

GENERATORS—MOTOR-GENERATORS—DYNAMOTORS

4 to 32 Volts for Fﬂament
350 to 2000 Volts for Plate

Capacity
20 to 2000 Watts
Liberal Ratings

Write for Bulletin 231
which lists
200 Combinations

Motors and Generators Developed and Built for
Special Purposes

PIONEERS IN THE MANUFACTURE
of
HIGH VOLTAGE )>IRECT CURRENT
RADIO GENERATORS

ELECTRIC SPECIALTY C0. ¢

STAMFORD, CONN., U. S. A. Y
211 SOUTH STREET 1

REBUILDING YOUR SET
FOR RESULTS

Summer is the season in which to rehuild your set so
that you may get the maximum of results during next
winter, By rebuilding your set now, you will have more
time in which to look over all of the available radio ap-
paratus and to make a careful selection of those instru-
ments most suited to your needs.

We have several instruments built particularly for the
discriminating experimenter. In making your selection
we invite you to consider these instruments, They are
fully described in Bulletin 904N, copy of which will be
sent on request. Prominent among these instruments are
the following:

Type 156 Socket

TYPE 156 VACUUM TUBE SOCKET . .

Adapted for receiving or transmitting tubes, FPositive contact springs.

TYPE 214 RHEOSTAT . . $2.50

.
Made for receiving and transmitting tubes, and panel and portable mountings.

TYPE 231A AMPLIFYING TRANSFORMER, $5.00

Designed to give the maximum amplificatlon possible with a UV201 tube.

TYPE 231M MODULATION TRANSFORMER, §5.00

Derigned to give the maximum modulation possible without distortlon, using a UV202 tube,

TYPE 127 HOT WIRE METERS, . . . $7.75

Flush or front of board mountings, and a varlety of ranges, For filament and antenna
currents.

Your dealsr can obtain a complets supply of the
standard parts, suoh as switches, binding posts, ete,
used in the assembly of our instruments,

STANDARDIZE ON
GENERAL RADIO EQUIPMENT
THROUGHOUT

GENERAL RADIO COMPANY
Massachusetts Ave. and Windsor St.,
Cambridge, 39 Massachusetts

et

Type 231 Transformer

Radio News jor July, 1921

. The following assumptions may be legit-
imately made:

r is very much smaller thanwL, r < < oL

1
and since wL == —— (tune circuit)
wC
. 1 1
ris very much smaller than — r<<—0o
. w wC
@CR << 1, i. e wCR is negligible;
also R is very much smaller than L.
By simplifying equation “A” and using
these assumptions, the impedance of this
oscillating circuit turns out to be

wl, L 1

(Eq. B}

wCR CR  Re'C

There are no terms containing the fac-
tor “j,” thus this expression is in the na-
ture of a resistance, and we may call it
the “effective resistance” of the oscillating
circuit, and denote it by the expression

ert:

L 1

Rypp = — =

CR «'RC?
For maximum output in this circuit,
therefore, the value of R,y will have to
equal the value of the valve resistance, and

the circuit designed so that the constants
give this value for R,

L
Rvalve = Reyy = —— ()
CR
1
Riapye = Repe = (2)
R«*C?

With these two equations, since w, R and
Riaiye are known we can determine the re-
quired values for L and C to obtain maxi-
mum output,

Now the value of C thus obtained may
be smaller or larger than the actual an-
tenna capacity. If smaller, a series con-
denser may be used to adjust this antenna
capacity to the required value. If larger,
a readjustment would have to be made in
the required valves, which would alter the
effective resistance of the circuit and re-
sult in a reduction in ocutput. In either
case a redesign is preferable in the man-
ner shown below.

The use of the entire loading inductance,
as the plate tap, makes this a very inflex-
ible circuit, requiring recadjustments of
values of C and L, which is difficult. It
will generally be found that the value of
R,y with a given value of wave-length,
and antenna capacity and resistance will
be much higher than the value of R ,.e
and the simplest way of overcoming this
difficulty is to use a portion of the load-
ing inductance as the plate tap.

In the case cited, the value of R,y is as
follows:

R

I

eft —
Re’C
I

(6)1x (2rx 5x 10°)?x (8x 16™)*
10
= —— = 30,000 chms (approx.)
.384
which is far too high for maximum out-
put, for the valve resistance is generally
of the order of 10,000. This difference
increases as the wave-length is increased.
Therefore we will consider the set of
Fig, 1, the oscillating circuit of which is
reproduced in Fig. 9. Constants of this
circuit are as in the previous case, except
that the loading coil L is divided into two.
1, the plate tap, and 1. 1. may be con-
sidered to include the antenna inductance.
The impedance of this circuit is given by
the following analysis:
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HE RADIO DEALERs listed
below are progressive
merchants., They are
equipped to give you helpful
advice and real service in
selecting your radio equip-
ment. As an indication of
their up - to - date methods,
they carry a complete line
of Radisco apparatus, in-
cluding the new vario-
coupler shown above,
Radisco Coils, Better “B”
Batteries, Corwin Dials, etc.
Buy from the nearest
Radisce agency, and be sure
of satisfaction.

ALBANY, N. Y
Shotton Radio Mfg. Co.
8 Market St,
ASHEVILLE, N. C.
Hi-Grade Wireless In-

strument Co.
ATLANTIC CITY, N. J.
Paramount Radio Supply
Arkansas & Pacific Aves.

BOSTON, MASS.
Atlantic Radio Co.
88 Broad Street.

ACCURATE

as a high priced watch
One five hundredth of an iuch
(.002), a tiny fraction of a hair's
breadth—that’s the standard of meas-
urement that makes the

NEW RADISCO
VARIO -COUPLER

the most perfectly constructed coup-

You can take replacement parts fur
this coupler at random, and find that
in all essential dimensions they vary
less than one five-hundredth of an
inch. Anything but a perfect fit is

Examine this coupler at the nearest
ageney listed below. See for yourself
the excellent quality of Formica.
Brass and Moulded eomposition used
Then inwvest $7.60 in
permanent satisfacéion.

e
‘2!!.L!!!!!!ll!!ﬂﬂfn’ﬁ'}urﬁ[um

TAH

BROOKLYN, N. Y.

Kelly & Phillips
312 Flatbush Ave.

CHICAGO, ILL.

Chicago Radio Labs.
1316 Carmen Ave,
Branch, Peoria, Il

EUREKA, TLL.
Klaus Radio Co.

KANSAS CITY, MO.
McCreary Radio Supply
4th and Delaware Sts.

McKEESPORT, PA-

K & L Electric Co.
427 Olive St.

NEWARK, N. J.
A. H, Corwin & Co.
4 West Park St

NEW BRUNSWICK, N.J.

Geo. N, DeLaplaine
306 George St. and
8th and Magnolia Sts.

Th is Mark 9§

------

umo msmlemmo;bnuw

*APPARATUS -

Vo B

NEW ORLEANS, LA.
Rose Radio Supply
604 Gravier St,

OMAHA, NEBRASKA.
Q. B. Radio Supply Co.
406 Brown Building.

PHILADELPHIA, PENN,

Philadelphia School of
Wireless Telegraphy
Broad and Cherry Sts.

PITTSBURGH, PENN.
Radio Electrie Co.
3807 Fifth Ave,

PLAINFIELD, N. J.
Paul F. Collier,
154 E. Front St.

PORTLAND, ME.
Atlantic Radio Co.
15 Temple St.

PROVIDENCE, R. L
Rhode Island Electrical
Equipment Co.
45 Washington St.

Radio Distributing Co.

Newark, N. J.
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SRADISCOE Your Guarantee
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SCRANTON, PENN,
Shotton Racho Mifg. Co.
P, Q.

Branch 8 ngsbury St.
]a.mestown, N. Y.

SEATTLE, WASH.
Northwest Radio Service
6og Fourth Ave,

WASHINGTON, D. C.
Eastern Radio and Elec.
Co., 1405 Florida Ave.,
N. W.

WICHITA, KAN.
The Cosradio Co.
1725 Fairmont Ave.

Canadian
BEINVILLE, QUEBEC.
Canadian Radio Mfg. Co.
MONTREAL, QUEBEC.
J. B. Miller
136 Vendome Ave,
N.D. G.

TORONTO, ONTARIO.
The Vimy Supply Co.
567 College Strest

To Responsible Dealers
If you are in a town where there
is no Radisco Agency, you will
henefit by writing for the Ra
disco plan.

RADISCO

“Your Assurance of Sa legjfchory Porformance”
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Type S10 — Single Socket REDUCED TO $1.00

The Best Socket Obtainable Regardless of Price

Type B2¢—Aluminum Socket onl, Lo B0
Type S83—Double Socket .$2.60
Type 84—Triple Socket .

Here's the Wonderful Little Radio Set

that was described in April's Radio News, page
680. Just the thing for Boy Scouts, Campers and
for use on bicycles, etc. Complete in every re-
spect and guaranteed to give complete satisfac-
tion. Just connect your aerial, ground and phones
and you are ready to receive messages. Tunes
to 800 meters,
Mr. Dealer: This little receiving set will help
your business over the summer months and ob-
tain new customers for you.
Type 58 (as illustrated) price
Type S8A complete (incl. phone, aerlal, insulators

and instruction book) 1

TYPE 88 SET WITH MURDOCK 2000 OHM HEAD-SET $11.00

CONDENSERS

Do you know that a properly designed condenser has & great deal to do with the working
of your set? Try a Badio Service Condenser ana note what a difference a really good con-
denser makes,
Type B515—Special Grid Condenser
Type 516—Spsecial Phone Condenser
Type 822M—Mlica Grid Condemser
(Stands 1800 volts—suitable for C.W, transmission.)
Type S30—Combination Grld Leak Condenser

SPECIAL SPECIAL

We have a new lot of the famous Radio Service Aluminum Dials, and omnly....30¢
Navy Cage Type Rheostats, for this month only $1.50

RADIO SERVICE & MFG. CO,,

Factory, Lynbrook, L. I.
Sales Office, 110 West 40th 8t., N, Y, C.

“ILLINOIS” THE RELIABLE
MADE RIGHT - STAYS RIGHT

Three Styles: No, 1,
Panel; No. 2, Open Type
as shown; No. 3, Fully
Encased. Anti Profiteer.
Less than pre-war prices.
Fully assembled and tested.

Style No. 1 No. 2 No. 3
&7 Pl‘ates, $7.00 38.00 $8.50

43 350 450 475
23 2.75 3.75 4.00
3 “ 225 325 3.50

Money back if not satis-
4 fied, Just returncondenser
within 10 days by insured
Parcel Post

With Style No. 1, we
will, if desired, furnish 3
inch Metal Dial with large Knob, instead of Seale and
Pointer. Extra Price 75 cents. Or we will, if desired,
supply the Condenser with smooth 3-16 inch center
staff, without Scale, Knob and Pointer, at 15 cents _Oﬂ
the list to those who prefer to supply their own dial

Vernier with single movable plate applied to 13, 23
or 43 plate condenser, $3.00 extra.

We allow no discounts except 5 percent on orders
of 6 or more,

Sent Prepaid on Receipt of Price
Except: Pacific States, Alaska, Hawalii, Philippines
and Canal Zone, add 10c. Canada add 23c.
Foreign Orders other than Canada not solicited.

G.F.JOHNSON, 625 Black Ave., Springfield, [l inois.

STYLE No. 1 STYLE No. 2

VERNIER

READ the CLASSIFIED ADVERTISEMENTS on PAGES
84-86. YOU'LL FIND MANY GOOD THINGS THERE.
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I I

—
jel, R+ jul,+ juC
I

I jwc

jwli (I _ m’]zc) + ]wCR
jel, — jo',L,C — «*I,.CR

[ — w’,C4jwCR — o*,C
juh (1 —e*,C) — L, CR

1—o'C (L+1) + jwCR
jol; (1 —o,C) — «*|,CR

jeCR

wl, (1 — *1,C) «’,CR

wCR juCR

L I w],
= —(7 ——LC')—-
CR (I, +1.)C j

L 1.

(I - ) + jwll
CR L+1L/

L L—L+1L
-— ()

i
l
|

CR L+1L
I 1 *
CR L+1,
=Ry + X

Thus the impedance of this oscillating
turns out to be an effective resistance plus
a reactance. We will assume it to be en-
tirely an effective resistance, and will
neglect the reactive term which we will
show later to be entirely negligible. Thus
the circuit has an effective resistance R,,,

ll Ll

R .
CR L+1

etr —

L

This term is composed of a term

exactly identical with the effective re-

siztance of the circuit previously discussed
1,

It was

and a multiplying factor
1 12
shown that in a circuit where the entire
loading coil was the plate tap, the value
for R, turned out to be too high for most
efficient design. With this divided circuit,
where a portion of the loading coil is the
plate tap, this resistance may be very casily
adjusted to the correct value, for if the
. 4

term turns out to he very high, by

adjusting the plate tap 1 to as low a value
1

as we require, we make the term ———

. Il + 13
as small as we please and thus reduce the
effective resistance to the optimum wvalue.
Thus take the case previously considered
where the effective resistance of the oscil-
lating circuit turned out to be 30,000 ohms
and the valve resistance was assumed to
lbe 10,000 ohms. To redesign that circuit
so that its effective resistance would be the
optimum value, namely 10,000 ohms, we
would have to divide the coil so that the
plate tap 1, would be a portion of the total
inductance in the circult, and so that the

L 1

L+
mately 10,000 ohms. This could be easily
accomplisht by tapping the «coil and
choosing by experiment the best value for
11.114']-_»:1_..

equals approxi-

expression

*Unpublisht paper “Theory of Three-Element
Fleming Valve,” by A. E. Reoch, Asst, Chief Engr.
Radio Corp. of America.
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APPARATUS

Distributors of Reliable Radio Apparatus
to Schools, Colleges and Experimenters

All Over World !

2
“PITTSCO “PITTSCO”
EVERY CONTINENT! THE WORLD!
WHY NOT LET US SERVE YQU? WHY NOT LET IT REACH YOU?
AMPLIFYING TRANSFORMERS MAGNAVOXES RECTIFYING DEVICES
No. UV-112 Radlo Corporauon new typo just TwetR 3 Magﬂavox loud speaker, latest model o0 N;hfnel ngfl‘(i‘oresc rectifying tubes for radio- 7.00
out (For radiotrons), cereiiiesas.. $7.00 fust out cenee 45, T :
NO. 226-TW FedeT8l +...ovomenrineaioieinn 750  Mugnavox Rndwphona hand transmilter........ 25.50 :0- §F1 ?;;m baitery booster, 6 imps . 15,00
g1 ) Magnavox Radioplione transmiiter tone-arm.... $7.30 o. gar Z amp. size, complete........ 18.00
Neo. 731-A General Radio, new type..........-- 5.00 No. P-2 Tungar 5 amp. slze, complete. .. .. .. 28.00
WMODULATION TRANSFGRMERS REGENERATIVE RECEIVERS No, UV-216 Radio Corp. “Kenotron’.......... 7.50
No. CR-2 Grebe 1753-650 moeters...
No. A-3 Aems, unmounted 450 No, CR-3 Grebe 173-680 ‘‘Telay-special” ) TELEPHONES
No. A-3 ©  semi-mounted 5.00 BPlendid BEL .....ieaiiiiiiieiiiiiiianeas 3.00 Type CBaldw, Navy  type. - [6.50
No. A-3  “  fully mounted ................. 7.00 Ne, CR-3A Grabe 175- 315 meters wu.h tube Type I Beldwins, ultra-sensltive. . .. 20.00
No. 231-M Gen. Radlo new type, just outl {for control, complete set. 45.50 Type F Baldwing small, super-sensilive........ 21.00
TRAIOLEONS . v v vnssinnneennnn P 5.00 No. CR-5 Grebo 175-3000 moters,  “Super- Brandes “‘Superlors’” .. ........ociioiiiiiiaien, 8.00
?‘peclgl” lwnth tube control, commplele set. ldeal o “Prans- atlantics 12,00
or Jewelers . o o T
AUDION CONTROL PANELS No CR6 Grebo 175-6%0 me]trers. recetrer, det. v ey e T 1o
| . and two step amplifier self conizined, com- ~~ ~  New headband only ................. .
Nmneggﬁf Grebe in eabinet, with mkkr °°n 17.00 plele set . ... 200.00 ‘* New double cord .... . I3
"""" Ak AT Terflere oot No. CR-T Grebe 00-20000 meters, “Tong-wave Browns 4000 cngli . .
No. 230 Remler, with “A'" Batlery potentiometer 8.0 speclal” with tube eontrol complete set. \‘D.\jns 80000 o):ll]ms EE?lghuillx‘ [ oS ;gng
No. P-1 Paragon, moulded tm)e very small wd Tdeal SOT ArCS «ovviivrervreiniennnneninans 10.00 ohms kgl oo -0
COMPACL ..o e 6.00 No. lt?A \.ya:,unvllouse 180-700 melers, new type, 65.00 VAGUUM TUBE {Radlotrons)
U - o . ,
wgy BATTERIES just._outl No. UV-200 Raciotron detoetor, ,.v.er....... 5.00
PLUGS No. UV-201 Radiotron amplifier............... 8.50
No. 7623 Standard, 22,5 V. small............. 150 0. 50 Pacent universal type No. U¥-202 Radiotron 5 Watl transritter, 8.00
Na. 7625 Standard, 22.5 V. large.. 2,65 No. 1428-W Federal, brass......... No. UV-203 Radiotron 50 Watt transmitter.... 30.00
No. 7858 Btandard, 22.5 V. verlable 8.50 No. 1425-W Federal, silvor-plated. .. No. UV-204 Rndflo:mn 350 Watt transmitter...110,00
Neo. 166 Everready, 22.5 V. large.. .o 350 Note. All radiotrons sen} postage and insuranee
No, 766-A Bveready, large, varlable...... P 3.00 JAGKS Df\em-mmm ma:f part of U. S. A. Radlotrons
No. 163 Fverrends, 23.5 V. small........... S 225 No 1421-W Federal open efreuit.............. 70 always dn s
No. B-l -Sorsine’” new pe. Just outl 25 o Mo 1422w closed efreult ... .85 STORAGE BATTERIES
volts, extra long Lfe...............cc.ovvees ' No. 1423-W Two efreuit .............. 1.00 No. ]]3?-3 Harvard 6 volts 40 ampere-hours, 16.50
No. 1435-W automatic fllament ecobtrol ecomplets -
AMFLIFIERS ¢ oW autematio dlament o 20 No. BX-§ Harvard 6 volls 0 amo-hours...... 19.50
No. RORT Grebs two atsp with aulomatic 8la- No. 1438-W TFederal Auto. flament type. [.5¢  No. BX-7 Harvard § vollse 80 Awp-heurs..,.. 24.50
ML COTLIOL . vuvvvvmne e tanene e e 55.00
Noo BORD Grebe Det. end two step with auto- MICROPHONES . VARIOMETERS
mally flament control : 260-% Federal hand typo 700 0 200 Tuske moulded type.. e G25
No. P-1 Amrad Type A, two slep.. 39.50 Ho. . No. 200-A Tuska, moulded typa with dia.l 7.25
No. HM-100 DeForest hand type 6.00 d
No. DA Westlnghouse, det. and (wo step, fust No. 5176-A Conn, with short adjustable arm, 0. 345-G Murdock grid type. 7.50
....................................... 65.00 ?‘deal For panels ..o oor AOMERRE T s No. 345-P Murdock plate type.. 7.50
No. 346 Murdock Vario-coupler. . 850
CONDENSERS (Flxed mica type) RHEDSTATS No. ZRV Olapp-Eastham Variometer with dial.. 6.50
No. ROCC QGrebe .0002 MF.... . 1.00  No 214 General Radio 2.5 Ampers Lype. just N’O- ZRV-A Clapp-Bastham Variometor only... B5.75
No, ROCD Grebe .0005 MF.. 1.20 right for one UV-202 5-walt radlotron tube.. 2.50 I\onl’;;m'gmggﬂ s splder web Inductance; ideal
No. ROCH Grebe 001 MF.. 1.60 No. 132 I\"Miona.l Conmroller type, 6.4 amperes, ~phones
No. ROOF Giebs .005 M. ,... .. 3.0 N)ust ;—Lght. for & UV-202 B- watl.t radiolrons. . f;g PDTENTIOMETERS
No. ROGA Grebo .0002 MF and .5 meg. leak... 1.20 o Pl Raragon, very compact.............. : No. 214-C General Radio “A” Batters type.
No. ROCB Grebe .0002 MF and 3 meg. leak... 1.20 SOCKETS N 400 0;1:5. fdeal with radiotrons............ 4.00
Vo. 93 mler “A’ Battery type.............. 75
No. MW-1 Radie Corporaton.................. .30 - crare
RID LEAKS N No. F-743 C(lepp-Bastham ‘"‘B” Balt typs,
8 No. 186 Gen. Badio. 175 5000 obms, fally mounted ... T B e
No. MW-1 Radio Corporation, .5, 1, 1.5, 2 No. 550 Murdack .......... 1.08 er panel mMOUNHNE .. .vioiiiit i 2.50
3 end 5 megebms complets. . - 138 No -2 Radie Service double 2.50
Grid leaks only .75 No. S-3 Radlo Service triple 3.50 RESISTANCE (Phone Work}
Bases O01F .....oeviiiisioioeieeoaoooee 50 NG TTV.203.A4 Radio Corporation type for the No. 1 Ward Ieopard 5008 ohms, 2.25
No. 21 Chelsea, variable .5 Lo 5 megohms..... 3.00 UV-203 50-watt tnbe ............ . ceani 3.00 No, 2 Ward Leonard 10000 ohms.,.. . 3.50

12 Park Square

“Let ‘PITTSCO’ products, super-service and delivery

SEND US YOUR ORDERS TODAY!

Send ten cents in stamps for Catalog No. 22. Over 100 pages, over 150 illustrations, over 600 items

F. D. PITTS CO. Inc.

Dept. C

solve your Radio problems®’

Boston, Mass., U. S. A.
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VARIABLE

Plalr

Blxe. Yoltage. Hrs. Ser.

2l x 2 x 8% 21%; 400
Variaile 2 x 2 x 3% . 22% 400
Plain 3 x4x0% 224, 1400
Varlahly 3 x4x8% 22V 1400
Plain 3 x0x 6% 45 3000
Varlable 5 x8x68% 45 3000

ACE “B™ BATTERIES are made according to government speclfications,
Plate Clrevit In Detoctor or Amplifylng Tubes.

Guarantaed not to Depreciate more than 193 in 1 year when nat in ase

Am, Efectro Teoh. Appllance Ce., New York,

Continental Radio & Eleotrie Corp,, New Yori.
Dreyfuss Corporation,
W. B. Duck, Tolede,

Wilcox Lab., [ne., Lansing, Mloh.

ACE BATTERY MFG. CORP.

44 COURT STREET BROOKLYN, NEW YORK

Getting

Dealer

A few of the dealers handling Ace “B’’ Batteries
Davld Killoch, New

New York. M. Muller, Baston,

—ACE “B” BATTERIES—PLAIN

Amateurs—Insist on

CGAce” G‘BH

Batteries from Your

or Write

Direct to Us.

Dealers—Sell the ‘‘Best’’ with
our special inducements

Write for Catalog No. 15

Lba. Taps. Pries,
$

.80
I 8 1.75
5. 2.50
5 S 3.0
12 8,00
10 & .00

and are especlally adapted fer

Absolutely Moisture proof

York,

Manhattan Eles. Supply Co., New York.

Mass.

ONlo, ‘ Vimy Supply Co., Torento, Canada

Phone Main 8373
AGENTS WANTED

Whitall Etec. Co., Springfield, Mass.

July

Turney Short Wave Sets........con.... 5.60
4 volt 40 to
VARIABLE CONDENSERS 6 volt 20 to
Chelsea .0008 for panel mounting..... 485 6 volt 40 to
Chelsea .0011 for panel mounting..... 4.75 6 volt 60 to

271 West 125th Street

' EMPIRE RADIO

Acme Amplifying Transformers, mounted 5.00

Bulletin

“FOR [MMEDIATE SHIPMENT”

VACUUX TUBES DIALS

Audiotron, two filaments
Radiotron. detector E&f;f::, Z’Symmd?:leter ............... ﬁ.gg
Radiotron, amplifier 6.50 y S ML QIR "
V.T. CONTROL SETS ROTARY SWITOEES
RemIer .vvvieceriaianenacsannnionan 8.60 No. 100 Switch, radius 1 in........... .80
Paragon ............. [N 8.00 No. 130 Switch, radius 1% ia.. .. .15
VARIOMETERS AND VARIOCOUPLERS No. 150 Series Parallel ‘Switch -86
Radisco Variometer .................. Hard Rubber Binding Posts........... .10
Radisco Variecoupler .............. 6.50
TACES AND PLUGS Nickel plated switch points, per doz.... .50
Jack and Plug......-cooiiiuiinnin. s 1.50 GCABINETS
J'Palck onI{' ........................ .. .85 High grade cabinets to take 6x9x% in
UG ORIY covervnnnree e T PANEl .o ih e i 2.00

MARK(O STORAGE BATTERIES

Empire Radio Equipment Co.

Manufacturers and Distribufors of Radlo Apparatus

New York City

ANNOUNCEMENT!

Due fo the fact that the repair of vacuum tubes for radic communication {s considered an
infringement upon the patent rights of the manufacturers, we wish to advise our prospectiva
cnstorners thet no mere vacunm tubea will be accepted for repair work by our laboratories,

EASTERN VACUUM TUBE LABORATORIES

178 WASHINGTON STREET

BOSTON, MASS.

Experimenter Publishing Company, Inc.

A welcedie sdditien to your librery! Semd $2.00 today, plus postage for T lbs., and your ocopy
of bomid vslume Ne. 1 of Radio Amateur News will come forward by returm mafl.
236a Fulton Street, New York City
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This arrangement makes the circuit
much more flexible than the previous one
and does not necessitate a readjustment of
circuit values, for the use of a split coil
enables the plate tap to adapt the circuit
to any kind of valve.

This method of adapting the oscillating
circuit to the tube for obtaining maximum
output, namely proper choice of plate tap
by tapping the oscillating coil, is satisfac-
tory and sufficient for a small number of
wave-lengths on one set and where the
antenna constants are not subject to change,
If a large number of transmitting waves
were employed it would be necessary to
take a large number of taps from the oscil-
lating coil and use a tap changing switch
in conjunction with a wave changing
switch. While this could be done, it might
not be very convenient. Furthermore if
the antenna constants are subject to change,
as is the case on airplanes, at sea, or due
to weather changes, it will be seen from
the preceding analysis that the effective
resistance of the antenna circuit will vary,
and thus the plate tap will have to be al-
tered correspondingly. A fixt tap will not
accomplish this.

A further development would, therefore,
be that where the plate tap is continuously
variable, thus taking care of any changes
in antenna constants or other variable con-
ditions which might arise in the set. The
use of a plate tap from the oscillating coil
itself is in effect equivalent to using an
auto-transformer. Adjusting the plate tap
is equivalent to adjusting the transformer
ratio, which is equivalent to adjusting the
matual inductance between plate and an-
tenna. Hence by usmg a separate plate
coil, inductively coupled to the oscillating
coil, the inductance and coupling of which
is continuously variable, we have the means
of altering the mutnal between plate and
antenna and taking care of any changes
which might necessitate a corresponding
change in plate tap. With this modifica-
tion of a continuously variable plate tap
anv condition can be met. (Figs. 3 or 4.)

EFFECT OF REACTIVE TERM.

In the preceding analyses the assump-
tion was made that the circuits considered
reduced to non-reactive circuits, That this
is not absolutely true is evident from
eguations A and B, which contain reactive
terms. However, a comparison of these
terms shows that the reactive term is al-
ways negligible. To show this asstme the
following working constants:

A = 600 meters. C—=o.00kf, L =100 sh.
By adjusting the plate tap as described
above let us say that the effective resist
ance is made to be 10,000 ochms. Consider
the value of the reactive term compared to
the effeetive resistance, The reactive term
is @l 1, is approximately, let us say, 4omh.

__i_. . + wl,
CR L+1,
L I

CR 1L+l
wl = 120 ohms,
wly is approximately 1 c/o of Ryyp

or negligible,

= 10,000 ohms;

wl,

Phase angle # — tan” = 30’ approx.
eff

or, practically nothing.

Thus we see that the reactance is negli-
gible compared to the effective resistance
and that the phase angles are so small as
to warrant our assumption of non-reactive
oscillating circuit. It can be shown very
simply that the circuits can be made abso-
lutely non- -reactive by equalizing the resist-
ances in the two parallel branches of the
oscillating circuit. ‘This refinement is un-
necessary since very little is gained there-

by.
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——=NOW [S THE TIME TO MAKE BIG MONEY

LEARN WIRELESS

AT HOME

The Demand for Good Wireless Operators Far Exceeds the Supply

The New York Wireless Institute—America’s foremost fastest growing Wireless Institute gives you the best in-
struments, theory, text books and diagrams available. We will MAKE YCU AN EXPERT WIRELESS OPERA-
TOR AT HOME, qualifying you for first grade license, in your spare time, easily, thoroughly, in shortest possible
time and at lowest cost. No previous training is necessary. Our Home Study Course is prepared by Mr. L. R. Krumm,
formerly Chief Radio Inspector, Bureau Navigation, New York, now in position of greater responsibility with one of
the largest Commercial Radio Corporations in the United States. Our Radio Experts, able to impart their practical
and technical knowledge to YOU in an easy to-understand way, will direct your entire Course. The graded lessons
mailed you will prove so fascinating that you will be eager for the next one. The instruments furnished free will
make it as easy for you to learn the Code as it was to learn to talk. Al you will have to do is te listen.

BIG SALARIES TRAVEL THE WORLD OVER

A Wireless Operator can visit all parts of the world
Wireless operators receive salaries from $125 to $200 and receive fine pay and maintenance at the same time.
a month and it is only a stepping stone to better posi- Do you prefer a steady position without travel? There
tions. There is practically no limit to your earning will be many opportunities for you at the numerous
power. Men who but yesterday were Wireless Opera- land stations or with the Commercial Wireless or with
tors are now holding positions as Radio Engineers,

the Steamship Companies,
Radio Inspectors, Radio Salesmen at salaries up to

The New Intercity Wireless Company will need
$5,000 a year,

In Shortest Time
At Lowest Cost

Know a Dignified
Uncrowded Profession

hundreds of new operators

INSTRUMENTS AND TEXT BOOKS

We furnish free to all students, during the Course, the won-
derful recelving and sending sef exactly as shown in the illustra-
tion. This set is not loaned, but given to all
students ' completing the
Course. One cell of dry
battery all that is required.
No additional wiring, aerials,
etc., needed. The wonder-
ful Receiving and Sending
Set, Text Books, etc., all be-
come your property upon
completing the course.

The transmitter pictured is the celebrated Omnigraph, used by several Departments of the U. 5. Government and
by the leading Universities, Colleges, Witeless and Technical Schools throughout the United States and Canada.

Thousands have learned telegraphy with the Omnigraph. Place the phone to your ear and this remarkable invention
will send you wireless messages, thousands of different ones, the same as though you were receiving them thru the

air from a wireless station hundreds of miles away.
When you apply for your license the United States Government will test you with the Omnigraph—the same model Omnigraph as we furnish

FREE - WIRELESS TELEPHONY COURSE FREE POST GRADUATE COURSE
A month’s Post-Graduate Course, if you so desire, at

We have incorporated in our Institute an up to-date and 1 . . q 1

Copaplcte Course in Wireless Telephony, written by our %‘:n%ferth&;f_gt?: g:g:sgoﬁﬁite%ﬂhglaﬂ%udf

Chief Instru-ctor, Mr. L'. R‘_ Krumm. quarters of every leading Wireless and Steamship Com-
This Course is included FREE pany.

Medina, N. T,
November 28, 1920.
Dear Bire.—

1 have found the Theory Course, -the
Omnigraph Set and Text Books most
! otary., I think your Wire-
less Course ls the best and easlest to
learu for it's interesting frem ihe be-
Zinning to end, and the wiy the ques-
tlons are written gets you interested at

ones. ours Truly,
(Signed) 8. B.
Milford, Conp.,
Oct. 25, 1920
New_York Wireless Institute,
New Yerk City.
Dear Sirs

T rocelved your lstlter and am vy
glad to tell you that I am completely
satigfied with your course. It sure Is an
easy wey to learn.

. Thenking you for your kind attention,
am,

Bincerely yours,
(Slgned) J. H. A, In

Sea Cuf, L. I,
December 8, 1920
Dear Sirs:=-

Recelved your letter of Daoem-
ber 1, and was very pleased to
legrn Of the lessons in Wireless
Telephony to be given -
dents of your school.

expileit as one could ask for and
1 wouldn’t hesitats a moment In
recommending it to any of my
Radio frienda,

Rexpecifully yours,
(Silued)ly C, D. H

(Names and address gladly
furnished om  application.)

SEND FOR FREE BOOKLET

Without obligating you in any way, send for our booklet “How
to Become an Expert Wireless Operator”—it is free. Mail the

coupon opposite or postal or letter—but do it today.

NEW YORK WIRELESS INSTITUTE

Dept. 205
258 Broadway
¥ New York City

Endorsed by United States Government

by allowing our gradutes highest credit given any Wire-
less Correspondence School in first grade license ex-
aminations.

U. S. SHIPPING BOARD will testify

to the value of our instruction.

F----_----_--_-

NEW YORK WIRELESS INSTITUTE

Dept. 204, 2568 Broadway New York City

fend me, free of charge, your booklet ‘‘How to Beceme
an Expert Wireless Operator,” contalning full particm-
lars of your Comrze, including your FREE INSTRU-
MENT OFFER,




Announcement

In addition to furnishing the highest possible grade of instruction
to wireless men in preparation for their First Grade Commercial
License examinations, the MASSACHUSETTS RADIO and
TELEGRAPH SCHOOL, INC., wishes to announce their entry
into the field of

C-W SALES and SERVICE

We handle a complete line of C-W transmitting and receiving units and
accessories,
Let us estimate on and assist you with your C-W problems.
Our 14 vears’ experience in amateur radio activities should be of some
VALUE to you.
Summer Classes
Enroll now for our Summer Wireless Course to be given during July
and August. High School students can get the proper start during these
two months to enable them to finish their course in the regular Fall
Classes or at home.
RATES:
Day Classes . $10.00 per month
Evening Classes .. $ 5.00 per month
To Summer Students only.

Write, "phone or call for particulars.

MASSACHUSETTS RADIO?AND TELEGRAPH SCHOOL, Inc.

18 Boylston Street, Boston, Mass. Tel. Beach 7168
R. F. Trop, Treas. G. R. ENTWISTLE, Pres.

Dealers and Amateurs have you our proposition ?

What is more unpleasant and aggravating than an ill-fitting Battery?

Make up your mind once and for all, you will have a battery that will satisfy
you and your followers, a battery that does not corrode before the time expires,
a battery that has proven to outlast any other malke on market. Make up your
mind, that this time you will buy a battery that follows the lines of your cutht,
that from the very day you connect your wires to the battery it will increase
your service and stand up to its test.

SAB-TS-CO batteries combines the three features, that you have been look-
mg for, Battery, Guarantee and Price. Our variable battery observe so closely,
the posts that economize and give you the full value for the money.

For the SAB-IS-CO battery, whether variable or plain, large or small. are
made of the very best and highest grade material that science can produce. Select
your styles and order them by number as follows:

‘ No. 923 Small, plain
. No. 923 Small, variable
No. gz5 Large, variable
No. g25 Large, plain
Desalers have you our proposition—send for your discounts,

i cannot obtain a SAB-IS-CO battery from your dealer, write direct to
ﬁ;l%giu;%u;fd}ir:;mnts, and we will send you free of parcel post charge. Your money
will be refunded if found mnot satisfactery. Mention your dealetr’s mame when ordering.

Watch for our advertisement in the August issue. .

J. H. SABINSKY| & CO.

640 Broadway, New York City

§1.25 each

NOTE OUR NEW ADDRESS

We have taken over a five story building
to accommodate our increasing business

Gel your name on our mailing list.

PHILADELPHIA SCHOOL OF WIRELESS
TELEGRAFHY
1533 Pine Street Philadelphia, Pa.
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MODULATOR.

This practically covers the radio fre-
guency oscillating circuit and we can now
turn to a consideration of the modulation
circpit in telefony. The modulation cir-
cuit is shown in detail in Fig. 10.

'he manner in which the modulating
voltage developt by the modulater tube
effects the modulation of the radio oscil-
lations was described at the beginning of
this article, The manner in which this
modulating voltage, which is developt
across the audio choke A, is generated is
as follows: A constant current flows
thru the microfone circuit, the current
being supplied by the dry cells B. When
the microfone is spoken into, the diafram
mcves back and forth, thus varying the
contact pressure on the carbon granules
and causing the microfone resistance to
vary. Thus a pulsating direct current
Aows thru the primary of the micro-
fone transformer, which results in an al-
ternating voltage being developt across
the secondary terminals, this alternating
voltage corresponding to the speech. This
voltage is applied to the modulator grid.
The plate current is thereby controlled and
a variation corresponding to speech varia-
tion is produced. This variation in cur-
rent produces an alternating voltage across

A4:8 Effective roltage
% Modlation= 071 IrE
Vi DC tottage;

AN/
3@” \/

VANYANYAN
7\

+
4<¢ B A

Aucto vortage )
acruss choke

L Moot §< 1< w0y tcompleke
g 72

These Curves Show the FPercentage of Modu-
ated Current in a  Radiofome Set.

the audio choke coil A and it is this volt-
age which is the modulating voltage. This
voltage is in effect superimposed on the
D. C. plate voltage of the oscillator, and
since the r. f. current of the oscillator is
proportional to the applied plate voltage,
modulation is thereby effected.

If the maximum amplitude of the a. ¢
voltage across the audio choke coil is equal
to the oscillator plate voltage, the effective
voltage on the oscillator plate will vary
from zero to a maximum of twice the d. c.
valve. Thus the output will vary from
zero to a maximum of twice the normal
output when modulator is not working. In
this case the modulation will he complete.
Jf the maximum value of the a. ¢. voltage
across the choke is less than the d. ¢. plate
voltage, then the effective plate voltage will
vary between a lower limit greater than
zero and an upper limit less than twice the
d. ¢ voltage. This is evident from Figs.
11 and 12. In this case the modulation
will be incomplete and the percentage mod-

A

ulation will be ziven by the ratio —.
B

AUDIO CHOEKE COIL.

The required voltage across the choke
for complete medulation is conditioned by
the proper design of the choke. The choke
coil has high enough reactance to prevent
any appreciably large audio currents flow-
ing in the d. c. generator circuit, thus leay-
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“The Greatest Radio Catalog In the World”"—

The Universal Verdict of Tens of Thousands of Radio Amateurs

Duck’s Big 225-Page Wireless
Catalog

Mailed upen receipt of 12¢ in stamps or coln. This
catalog is a veritable treasure house of everything
worth while and dependable in redlo. It is the largest
and mmost comprehensive, artistic ahd educailonay
radio catalog published

CATALOG NCG.15.

A,

—

Ihe Willian B, Duck Co.

AWWITHINC
LLCTRIC AL

TOLEDO, OHIO, . 5. A

s LI 20

Substantial Reductions on many Radio Instru-

ments that appear in Catalog No. 15
The prices of DeForest Honeycomb Colls and all
DaForest instruments as gei forth in catalog No. 135
have since been reduced to the previous DeForest
t which appears in the first edition of our catalog

. 14,
No. R40 Receiving Set
No. R41 Racelylng Seb ..
No, R4la Recelving Set

THORDARSON TRANSFORMER
pe R

1 EW. Typs R...... . . 40.
% KW, Type R.. . 28

EW. Tyne R... .22,
1 EK.W. Type RS. 30.
3 EW Rs. 20
% EW pe RS... oL 15
No. A1792 Thordarson Cond 25

Nos. 50, 51, 52
Bwitch Contacts, each......
No. 1023 Mica Condenser,
No. B670 Detector
No. AR87 Detector
No. A1915 Deteclor .........
No. A367 Murdock Condenser.
No. A1002 Recsiving Set.
No. Al918 Condenser ..
No. 81x0RA Tuning Cell
No. 61x10 Tunlng Coll.
No. 14 Alurminum Wire, per Ib... ..
All Binding Posts reduced 33 1-89%

Only a few of the many New Ingtruments

in Catalog No. 15
Type C-304 Cunningham Bulb
Type C-301 Cunningham Bulb. .
UV-200 Radiotren Bulb
UV-201 Radiotron Bulb .............

A Complete Line of New Detector, Repansrative
) and Amplifylng Sats.
Connecticut Variable Condenser
6y  Spider-Web Unit,
No. 350 Murdock Soecket ..
No. 3660 Murdock Condenser
No. 3881 Murdock Condenser
No. 3662 Murdock (ondenser
No. 868¢ Murdock Condenser
No. 3681 Murdeck Condenser ..
No. 3682 Murdoek Condenser ...
No. 3684 Murdock Dial Assembly.
MO-1 DeForest Set .
MC-2 DeForest Set
MR-1 DeForest Set
MR-2 DeForest Set
MR-3 DeForest Set
MS-2 DeForest S8t ....covuiriiinennriay

Note: The above DeForest Sets
constitute panel detectors, amplifiers, regeneratlve
recelvers and complete radio telephone transmitting
and rcelving sets. The various sets above mentloned
comprise the varlous units in cabinets, These unlts
may he bought separately and later added to.

No. MS-2 comprises a complets Midget Radlophone
with & thirty-five mile speaking range, regenerative re-
celver: also receiver for wave lengths of 25,000 meters,
and & deteclor and two-stage amplifier each in sepa-
rate units but all mounted in a mahogany cabinet.
Type OT-3 Midget Radlophone consisting of an-

Sﬂs.gg

qaNNDD ook c
SRERAZZInEE 35833883

. PR e,

FoSoS

Robnpposon
BRE5s

S=pohbeam

tenoa cireuit panel and power tube panel.

Microphone, extra ... 8

Power Tubes, extra . 22.5¢
Magnavoxr Radionhone 22.50
Magnavox Radlophone Transmitter Tone Arm.. 87.50

Magnavox . 45.00

THE WILLIAM B.

DUCK’S No. 15 BIG 225 PAGE
WIRELESS CATALOG. JUST OUT

A Veritable Treasure House of Everything Worth While and Dependable in Radio.
The largest, most comprehensive, artistic and educational wireless catalog pub-
lished. The Beacon Light to guide you right in the selection of your radio purchases,
and at prices that will command your attention. Every instrument guaranteed with
privilege of retum if not satisfied.

For 12 Years the Name
“DUCK”

has had a meaning all its own to radio amateurs.

Next month we shall reproduce a number of late tcstimonials out of
thousands pouring in upon us, which will tell you why the overwhelming
majority of radio amateurs buy from “Duck.”

Ever since the year 1909 Duck’s catalog has always occupied the foremost
rank among radio amateurs; in each succeeding year, with the constant devel-
opment of radio this catalog blazed the way with most everything new and
dependable listed between the covers of all other catalogs. It has truly been
a “BEACON LIGHT” to the novice and the expert in radio. In keeping
with the size and completeness of this catalog there has always been a stock
of radio instruments in our place many times larger than that of any other
radio house; in fact we believe several times larger than the next largest.
Qur many years in this business and the immensity of our stocks is con-
clusive proof that you are dealing with a big, well-established and dependable

SERVICE

Among many othier things, has made our business tremendous, and except for a lim-
ited time after the war, when without actively inviting the business we were
literally snowed under with orders, our service has always been our pride and
the delight of radioc amateurs. SERVICE—the most abused word in advertising
and the hardest and most complex thing to give to radic experimenters. We do
not tell you that we can always ship every item in our catalog immediately, but
our records for some time past prove that we are giving our pre-war service and
shipping ¢8% of all orders complete within twenty-four hours after receipt.

New Short Wave Regenerative Set with Detector
Listen in to the Radio Concerts with this wonderful receiver.

For damped and undamped stations from
15¢ to 600 meters. Variometer and
varin coupler construction. Variometer
coupling exiremely close giving maxi-
mum inductance. Vario-coupler primary
provided with single and multiple tap
switches giving extreme selectivity, Wir-
ing bus bar type insulated with oiled
cambric tubing. Brushed Bakelite panel.
Beautifully finisbed mahogany ecabinet.
Tested before shipment in Toledo for
radio music from Pittsburgh and Wash-
ington. Absolute certainty of getting
5 i 3 what you buy, The maximum range ob-
tained from any type of transmitting station, damped or undamped, using up to 800 meters, We
ungualifiedly guarantee that there is nothing like it on the market for the price.
No. A204 New Bhort Wave Regenorative Set with Detector and “B” Battery........ $66.00
%unnﬁgllaaglh c; VBv_adiotron Dete«;or Bulb, eXtra......................... ... ... ..., 5.00
0, 1} ave Regenerative Receiver onl style, constructio
same ag No. A204, but without detector) y (stole, otion and appearance

An excellent Audion Control
Panel for use with new four-
prong bulbg.  Grid leak and grid
condenser are mounted on rear
cf panel. New type panel rheo-
stat mounted on center of panel.
The formica panel is attached to
a wood base, upon which is
mounted the tube receptacle.

‘“B” Battery control permitting
of four regulations of *“B” Bat-
tery, Voltage from 18 volts to
2234 wvolis in steps of %% volts.
A fine adjustment of “B” Bat-
tery is necessary for the hest re-
sults.

No, A200 Panel Detector Bet, less batterles and bulb..$7.50

No. A201 Cabinet Deteotor Bet, with batteries less bulb..15.00

No. A202 Cabinet Detector or Amplifier Set, with Bat-
teries less Bulb........... ... .o il $22.00

Duck’s Big Summer Sale is Now On
Send for pamplhlet ilustrating ond describing the biggest bargains ever offered in the history of
radio on countless radio instruments, inciuding many complele receiving sets, regemeralive sets,
ﬁg.inel detector sefs, detector and amplifier sets, Novy and Arlington receiving transformers and
other items,

DUCK"CO0., 231-233 Superior St., Toledo, Ohio
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THIS WONDERFUL DETECTOR

Are you interested
enough in Wireless
to spend this small
sum  for something
you cannot be with-
out? Needs no ad-
justing—just snap it
in your hook-up and
recelve — very con-
venient. Comes in
four styles—GALE-
NA — STLICON —
ITRON PYRITES
and CARBORUN-
DUM. Youcan have

BOYS

five of them for half
the cost of any one
other detector, and
you have the advan-
tage of experiment-
ing with four crys-
tals and using the
mineral most suited
to your apparatus.
FIVE WRIGHT
DETECTORS—any
selection — $1.00 or
25¢ each. Act quick-
ly—write at once be-
fore you forget.

including postage

_—-——————————-———————-————-——

THE WRIGET RADIO ©
. Box 534, (hty Hall Station, New York, N. ¥.

Encloged is for which please send me:

Galena Detector. Silicon Detector.
Carborundum Detector.

Address

Iron Pyrites Detector.

A 6 VOLT BATTERY WILL OPERATE A C W TRANSMITTER

when used with a

Ray-Di-Co “DYNAMOTOR?”

Ray-Di-Co “DYNAMOTOR” operates on 6
volts delivering 400 volts for space current.

“DYNAMOTOR?” entirely closed—foolproof
—portable—can be placed on automobile,
motor boat or used for portable work.

Capacity 15 watts—Net weight 18 1bs.

Price $52.35

F. 0. B. Chicago
Usual Ray-Di-Co standard of construction prevails.

RAY-DI-CO

(Ray=Dee-Ko)
2653A N. Clark St. Radio 9AG Chicago, Ill.
H., H. Buckwalter, 713 Lincoln St., Denver, Colo.
Representative

Colorado, Wyoming, Utah, Nebraske, Western Kansas, Northern New Mexico,
Deadwond and Lead, 8. Dak.

“Meet us at the National Conuvention’

Tresco TenN $ TuNeRs

When you think of tuners say TRESCO.
One for every need and wave length.

CIRCULAR FREE.

Knocked-Down Condensers

Assemble them and save money.

11 Plate. ... .vviiiiiiin $1.80
21 Plate..............ccout. 2.25
41 Plate......... ..o, 3.20 Add P. P,

If you want us to assemble them for you add $1.00, plus
P. P., to above prices. Shipping weight 2 1bs.

10c brings a wonderful catalog of 16 pages. 1Ioo
testimonials and freak hook ups for our tuners.

TRESCO —DAVENPORT — IOWA
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ing it to exert its effect on the oscillator
tube where it produces its modulating ef-
fect. As stated in the previous discussion
of chokes it does not follow that the re-
actance of the choke must be exiremely
large and that there is no advantage gamed
mn exceedmg a certain limit. We may con-
sider the modulator in the nature of a gen-
erator of audio frequency voltages which
we desire to utilize for modulating radio
currents, This audio voltage is produced
in the oufput circuit of the audio choke.
Thus according to the principle gutlined
in the dlscusswn of the r. f. oscillating
circuit, for maximum voltage across the
audio choke its impedance should be equal
to that of the modulator valve. Since the
resistance of the coil is very small com-
pared to its reactance, its reactance should
equal the modulator valve resistance. To
go one step further, the oscillator valve
may be considered to be the load on the
audio choke (which is in the nature of
an auto transformer) and for maximum
effect (modulation) on the oscillator the
reactance of the choke should also be the
same as the resistance of the oscillator.
Thus the audio choke should have a re-
actance equal to and possibly a little great-
er than the resistance of modulator or
oscillator valve. (Generally the oscillator
valve will have the same resistance as the
modulator, so that no difficulty arises.)

This choke coil will invariably be an
iron core choke, since the reactance is very
high and the frequency low. FEconomy of
space and copper necessitates this. The
best type of coil is the open core choke, no
d1Fﬁcult1e< due to saturation or distortion
arising with this design. The actual de-
sign of the iron section, wmdmg, is a mat-
ter of straight magnetic c1rcu1t design, data
for which is obtainable in electrical en-
eineering handbooks.

MICROFONE CIRCUIT.

The microfone is a matter of choice and
the best that can be said is that a standard
make should be chosen, which is known to
be stable and operative.

The grid of the modulator will generally
have to be biased by a negative potential
so that it is at the center of the straight
line portion of the valve characteristic.
This insures uniform variation of plate
current with grid voltage on cither side
of the average grid potenual thus reduc-
ing to a minimum the distortion which re-
sults from a flattening out of the plate
currents at each end of the characteristic.

The microfone transformer steps up the
primary pulsating current to a high alter-
nating voltage 1n the secondary., This
voltage must be high enough to produce
complete modulation. Whether this volt-
age can be obtained depends upon the
valve used and the microfone and trans-
former. Sometimes this is impossible with
the apparatus available. The voltage that
can be generated across the secondary is
limited and cannot be increased indefinitely
by simply increasing the transformer ratio.
On the contrary, with a given valve and
microfone, it cannot exceed a quite defi
nite limit,

The microfone transformer like any
other transformer serves to adapt the load
impedance on one side of it to the im-
pedance on the other side, for maximum
output. It is absolutely desirable that this
be done for the output of any microfone
is exceedingly small, a fraction of a watt,
and all the available output ‘must be
wilized to secure complete -modulation.
The impedance on the primary side of the
transformer is the resistance r of the pri-
mary coil, the impedance on the secondary
side 15 the resistance R of the grid- flament
circnit. Thus the method of adapting these
two impedances to each other is accom-

plished bv desipning a transformer with
<urh a ratio n, that the following rclatxon
holds
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n’r=R
Assume that the maximum output obtain-
able from the microfone is W. Then as-
suming thiat this entire output is avalable
on the secondary side {actually a little less
will be available due to losses in trans-
former), we have the following relations:

i = current in secondary circuit
E = voltage across secondary
E E?
W=i1E=—.E=—
R R
B = WR
“E = VWR

Thus since R is definite for a given type
of valve and W is fixt for a given micro-
fone this result gives the maximum value
of E obtainable across the secondary. Thus
it 's sometimes necessary, in order to ob-
tain higher voltages to use an extra valve
(modulation amplifier) to step this volt-
age up to that required for complete mocl-
ulation. )

In the design of the transformer it 18
wise to follow, as a starting basis, stand
ard telefone design. The closed core trans-
weakened, but it can be amplified. A two-
stage audio frequency amplifer can be in-
former should be avoided because of pos-
sible saturation effects, due to the con-
stant primary -current, and resulting dis-
tortion. The open core coil will be found
very satisfactory,

Alleviating QRM

(Contfmmd from page 22)

M

weakened, but it can be amplified. A two-
stage audio frequency amplifier can be in-
serted between the audio frequency trans-
former and the fones. If this is not suf-
ficient, a two-stage radio frequency amplifier
can De inserted between the antenna circuit
and the input circuit of the two valves. The
Armstrong Super-Autodyne Amplifier can
also be inserted in this place, if desired.

Tt should be noted here that it is impos-
sible to use the beat method of reception
for modulating the signals received on the
circuit embracing the vaive V,. This is be-
cause the original tone of the spark signals
is distorted and will not entirely balance out
in the differential circuit. Anyway, the ro-
tating condenser method is better, as it is
pasitive in action and can be relied upon.

This svstem not only eliminates all spark
signals, but all atmosferic disturbances as
well. With a thunder storm roaring over-
head, and a thousand spark stations buzzing
on all sides, C. W. communication can con-
tinite without interruption.

How to Construct a Heavy

Current Microfone
(Continued from page 16)

AT -

the carbon grains. Pieces of ordinary hard
carbon, indicated by pencil, are located at
the ends of the electrodes. A novel feature
about this transmitter is that the chamber
holding the carhon grains may be increased
in size by the simple loosening of the set
screws holding the electrodes in place and
drawing them outward, thereby leaving
more room for additional grains. This
feature assists, also, in making the first ad-
justments, while the transmitter is receiv-
ing its initial testing out. A mouthpiece,
such as is found on ordinary instruments,
is used.

Amateur Radio Relps Police
(Continued from page 16)

stances the stolen automobiles were recov-
ered just a few hours after they were
taken.
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“The Promised Land’—
YOUR OPPORTUNITY

“Ihe Promised Land” is the name professional operators have given to the New
York Central Radio Station of the Radio Corporation of America on Long
Island, which, when completed, will be the largest and most powerful radio
station in the world.

This immense station which is now in course of erection, is a striking example
of the great opportunity radio offers you for a successful, secure future

It will be equipped to work simultaneously with five other nations in widely
separated and distant parts of the world and will be epoch-making in the field
of international communication.

A large number of trained men will be required for its operation and maintenance.
A position at this station is the height of every operator’s ambition, for it
means unlimited opportunity to succeed and progress to higher, more responsible
and better paying positions in the radio industry. So far as opportunity goes
the successful future of these men is assured.

HOW ABOUT YOU?

Right now, today, radio offers you big opportunities—if you are properly trained.
Radio companies need trained executives, engineers, draftsmen, operators and
mechanics. Fundreds of positions in the ever-broadening field—irom ship
operator to general manager—are open to you, if you have the required training.
The Radio Institute of America will give you this training, as it has to thousands
of others. If you cannot come to the Institute, the instruction will come to
you—to your home.

This new home course of radio training, which has been developed for the
benefit of those who cannot attend the Institute personally, is the same course
used at the Institute. It includes everything from basic principles of elecricity
and magnetism, to actual operation of commercial radio equipment. It also in-
cludes the same textbooks nsed in the Institute classes, as well as an Omnigraph
set of greatly improved design, with a variable automatic tramsmitter, for code
practice.

The graduates of

the Radio Institute

What Our Formor Students . . What the Man WhO
Are Oolng of America enjoy
Mr. E Pagoe, former atudent, a great and exclu- Employs the

now  Asgistant Treasurer of the
Badio Corperation of Ameriea.
Walter ¥, Weod, Superlotendent the close connec-
ip charge of the powerful trans- . .. b
oceanta radie station at Chatham, tion existing €=

Mass, H H

! nstitute

Irving Ellingham has a greatly tween thc 1»5

prized pesition in his ssalgnment and the Radio Cor- the e s

as radio oporater on Vincent tion of Amer- the io Institute of Amer.

Astor’s yacht ‘‘Cristina. poration o ica so long and so favorably
ica, world’s largest under its present title and
radio manufactur- its earlier name, Marconi In-

Raymond Blanqui, ajthough
. gtitute, that it is difficult for
ing and commer-

only 20 years old, ls now a high
salarled operator in trans-oceanie 1
servica. mte to conceive that anyonme

sive advantage in Operators Says:—

Radio Institute of America,
New York

Gentlemen—1] bhave known

mw&n:?nmstn:,ﬁ Méwager of u,? cia] radio company. mnradthinkh of instlr'luctiun
ca 2 o Corperation o : N in io without instantly rec-
America. Savannah, Ga. The . Radio Cor ognizing its lezdership. When

Harry Sadenwater, assistant in poration  employs employing operators, your

resgarch in the world-famed radio
laberatories of the General Elec-
trle Company.

B. N, Pickercll. manager of the
Radlo Cerporation’s shere station
for the port of New Yorl |
ples L Manlr, assistant suger- tions and in fac-

endent o e Maintenance De- -
partment of the Radio Corpora- tories and labora-

Hon. tories. A large

Williap S Fltzpatrick, As-
sistent Marine Supednte;dcm, percentage of these
men are graduates

thousands of men,
in its executive de-
partments on ships
and at shore sta-

students are given preference
because several thousand of
them have proven their abil-
ity to me over a long period
of years.

Sincerely yours,
(Signed) J. B. Durry,
Superintendent, Eastern Di-
vision, o Corporation

of America

of the Institute.

The Radlo Institute of America has been an established and successful institution for
over fifteen years, The year round average attendance in its classrooms is now 298
students per month. It has traiued over 6,000 men, 95% of whom have successfully en-
gaged in this new branch of science and indmstry. You, too, can be successful in this
new fleld if you properly train yourself by means of the Home Btudy Course of the Insti-
tute. Radio offers an unlimited opportunity for future advancement—why not take ad.
vantage of it. Write for our Dbooklet and further details—~NOW.

HOME STUDY DIVISION

RADIO INSTITUTE OF AMERICA

(formerly Marconi Institute)

324 BROADWAY, NEW YORK
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Type AVA Variometer Tuner . $45.00
Type AVB Variometer Tuner . 32.00
Type ATC Detector . . . . 12.00

LICENSED UNDER ARMSTRONG PATENT NO. 1,118,149

Send 3 cents in stamps for
SPECIAL PRICE BULLETIN No. 102

Mail Orders receive prompt attention

THE PRECISION EQUIPMENT CO.

2437-2439 Gilbert Ave. Dept. A. Cincinnati, Ohio

"VYOU MAY PAY MORE BUT YOU CAN'T BUY BETTER”
MEMBER A. R. R, L. RADIO CALL “8XB”

SEE OUR PRODUCTS AT THE A R. R. L. NATIONAL CONVENTION, CHICAGO.

DETECTOR and TWO STEP AMPLIFIER

Detector and One-Stage Amplifier $25.00 s

duplicate of above cut only one unit less

The operating characteristics of this instrument are equal to any
on the market regardless of price.

$35.00

The Design and Construction are such that Maximum Amplification is Obtained and No Howling.
Panel 3/16". Bakelite is 7-1/2" x 8-3/4",
Cabinet, Waxed QOak Finish, 5" Deep.
Panel hand rubbed and engraved with white letters
INSTRUMENTS EXACTLY LIKE PHOTOGRAPH
“Notice Clean Cut Wiring.”’ Plug for Fones Furnished with Each Instrument.
ALL INSTRUMENTS ABSOLUTELY GUARANTEED

beie onose. G, M. PROUDFOOT  emcaco, iir.

WIRELESS MANUAL M12

You should have !t oven If only super- Contalning &s {t does & fund of valu-
fictally Interested Around sbout you every able information not generally contained
day you read of somie mervelous occlr- in & catalogue, it approaches nearer a
renes in which wirelesa played a distin- taxt boek in the fascinating Aeld of wire-

less tolegraphy. No expense has been

shed It may not be entirely claar
o P = spered to make 1t accurats and reliable.

ot
you. The Manual will explain it To
No Wireless Experimenter Should

to
the atudent of WiralesshTel?frf‘?élly, the
e e i dorstangl o art. be Without the Mesco Wiraless
Manual, We ask 25 cents (2&e)

ghle to a proper undersiending of the art.
T alna 208 oa, fully Dluastrating U
e e used | for it—give you a coupen receipt
which can be applled on any fu-

and describing the many instrumenis
in Redlo. 45 pages cover general Instruc-
ture order.
==3) Send your name and address now, amd

tiems, dlagrams, statlon ¢alls, tables,
Meas- get one of the most complete, comprehen-
‘;é':'owxmh? lt:gh_a? lor cover and alve and reliable wireless books published.

MANHATTAN ELECTRICAL SUPPLY CO. INC.

17 Park Place 114 S, Wells St. ++ 1106 Pins St. 604 Mission St.
ew York Chicago 5t. Louis San Fraoelaco

s of ‘\\y
WIREL B
Tk 3§ i

codes and other I[nformatien.
The book is printed en kighly finished -

A welcoms addition to your lbrary! Send $2.00 today, plus postage for 7 lbs.,, and your copy
of bound volume Neo. 1 of Radio Amateur Noews will come forward by return malil.
Experimentsr Publishing Company, Inc, 236a Fulton Street, New York Oity
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Besides the wireless station at headquar-
ters, which has a sending and receiving
radius of 1,800 miles and more, the police
department has a station aboard the police
boat John F. Hylan.

Union Hill, N. J,, is now getting the re-
ports thru (2UE), Mr. J. Erhard, 311
Maple St.,, West Hoboken, N, J. West
New York, Hoboken, Jersey City, Ruther-
ford, and I might say most outlying dis-
tricts, are now being taken care of, which
was not the case when the above recovery
was made. As you probably know this
form is but in its infancy, and we hope
that further co-operafion among the Radio
amateurs will continue, bringing it to a
higher and more practicable level

A few amateurs have already taken the
view: “Oh, what good is derived from it?"
All T have to say is, a fine organization
we would have, if we were all to think
along those lines. T think Amateur Radio
would be just about on the edge of the
precipice, ready to “topple,” instead of
where it is to-day. One thing more, that
is. T trust that the Radio Amateur will give
his support in the future as he has in the
past, and co-operate to the best of his abil-
ity, and not let an “idea,” such as I have
inet mentinned, get the best of him.

The Oscillograf

(Continued from page 11)

to the radio frequency uminodulated ampli-
tude, If the ratio is unity, then the modu-
lation is complete or oo per cent. If less,
then the percentage modulation is propor-
tionately less.

Constder then a radio telefone set in
Fig. 9. The radio frequency oscillations
fromn this set will not be able to influence
the vibrator of the oscillograf because its
frequency is too high for the vibrator to
follow when both negative and positive
cycles of the wave effect. The vibrator will
stand still. However, if this radio frequency

(Continued on page 83)

The Acid Test

' i
(Continued from page 29) i
[{

A

ing call and many were his fears that his
signals would not be heard.

Thru a crack in the side of the car where
he could see and not be seen, Stewart no-
ticed that the desperadoes were tossing bags
of mail down the embankment and from
the noise they were making he concluded
that they were industriously pillaging the
mail coach. The safe containing the money
had not beeri blown. No doubt the bandits
were experiencing difficulty in opening it,
but then there was plenty of time. In this
desolate place, far removed from human
habitation, the robbers could make a big
haul and a clean getaway.

Once more Stewart stole back to his trans-
mitter and again sent out the signals for
help. Would anyone be listening; if so,
would his transmitter send far enough to
be of any value? Would help come in
time? This was the test Stewart had often
dreamed of-—the acid test.

Stewart mused: suppose his efforts were
of no avail—better to lie low than to fight
against such heavy odds.

BOOM! CRASH!!—Stewart jumped to
his feet. The bandits had blown the safe.
The $50,000 was in their possession. Stew-
art glanced at his watch; the robbery had
taken an hour to complete. He felt weak
and helpless. He had done his best and had
failed. But what was that?  Stewart
listened. His eyes sparkled and a radiant
smile spread over his face. He heard the
puffing of an approaching locomotive; the
rescue train was drawing up..

As Stewart looked cautiously from the
door of the car he saw an engine crowded
with armed men: but the bandits had seen
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too. Loaded heavily with loot the robbers
were stumbling down the embankment to-
wards their horses which were picketed in
an oak grove near by, Shots were ex-
changed, the bandits replying as they ran.
The rifles of the posse spoke with accuracy.
The desperadoes fought a losing battle. The
$50,000 was saved.

Stewart scrambled from the car as mem-
bers of the rescue party ran towards the
wreck. The mail clerk and the brakeman
were released and the injured Lireman was
receiving attention. The president of the
line was speaking excitedly and as Stewart
approached unnoticed he heard him inquire,
“Where in thunderation did the wireless sig-
nals come from?”

“Search me,” spoke up a young chap, evi-
dently the operator at the aerial mail station.
“] heard the signals clear as a bell, but no
call letters were given,”

Stewart caught the president by the arm.
‘“Maybe I can >

“Timping rattlesnakes interrupted the
president. “Can it he possible that you
saved the day with that infernal contraption
you tried to peddle off on me? Speak up,
young man, let’s have it.”

Stewart did speak. He modestly related
all that had occurred and added Anally, “I
not only saved your money, but I proved
that my railroad wireless is a great suc-
cess.”

“Right you are, son,” said the president.
as he placed his hand on Stewart’s shoulder.
“I’Il back you with the money for the pat-
ents and T want the first dozen transmitters

P

that are turned out. My railroad can’t op-.

erate without them.”

A Clever Solution
(Continued from page 29)

o

A few months or more ago they were
looked upon as necessary pesis in the
homes. Then came wircless concerts every
s unday and Wednesday evenings, sent out
by Licutenant W. L. Winner, of the U. S.
general hospital, and Buckwalter. Mother
and father were invited to the wireless de-
partment of the house to listen in and soon
they became even more enthusiastic than
Willie. Now wireless concert parties have
actually reached the dignity of society
events and Willie has graduated from the
pest class to the hero guild. Invitations to
these gatherings are very, very popular and
the number of new sets that are being in-
stalled is very large indeed. Mother has
learned to operate the sets and frequently
she calls up Buckwalter or Winner with
the renuest, during the afternoon, “won’t
you please send a record or two? I have
some ladies here spending the afternoon
and T would like so much to have them
hear some wireless music.” Of course the
music starts, Why not? It makes friends
and really is not much trouble,

Determination of Percentage
Modulation in Radio
Telefoty
(Continued from page 19)

B IO

and transmitter and call it OB. This
coupling is now proportional to the ampli-
tude of the radiated modulated wave, The
ratio of the coupling distances OB to OA

OB
will give the percentage modulation, ——

= do Modulation.
(b) NON-ABSORPTION SYSTEM

The same circuit is used, and the coupling
distance noted for unit audibility when no
speech is applied. Since in this system the
amplitude 1s doubled for complete modu-
lation. this coupling distance is really pro-
portional to half the amplitude of a com-
pletely modulated wave, which fact will
have to be considered in getting the per-

EQUIPMENT
ANNOUNCING

THE NEW KENNEDY UNIVERSAL REGENERATIVE
RECEIVER
TYPE 110

EFFECTIVE RANGE: 175 TO 25,000 METERS

Detects Licensed
Regenerates under
Oscillates Armstrong
on all wave u.s.
lengths in Patent
common use. No. 1,113,148

SURPASSING even our highest hopes when we undertook
its development, this latest addition to the Kennedy line is
of interest to everyone who uses a radio receiving set.

OUR engineering staff spent many months in developing
this unit and released it for production only when its per-
formance surpassed every requirement we had set for it. By
our long specialization in receiving equipment we have built
up a reputation which is so precious that we can afford to put
the Kennedy trade-mark on only the highest quality product.

WE have spared no effort to make this the best receiver
on the market. We honestly believe that it is.

These are some of its features:

Variable inductive coupling between primatry and secondary.

Extremely sharp tuning because of very efficient inductance units.

Special Kennedy bank-wound moisture-proof inductors.

Generous overlap between inductance steps.

Large balanced primary and secondary variable condenser.

Micrometer adjustment of secondary condensets.

Variable grid condenser with air dielectric, permitting most
effective use of all types of available receiving tubes.

Adjustable feed-back circuit,

Fine adjustment of plate voltage by means of potentiometer
connected between terminals of filament battery.

Weston ammeter for measuring filament current.

Bus-bar type insulated wiring.

Further details in Bulletin 101, mailed on request

ASK your dealer for a demonstration. Compare the per-
formance of this receiver with any other you have ever seen.
The users of Kennedy Equipment are our best advertisers.

THECOLIN B. KENNEDY COMPANY

) INCORPORATED
RIALTO:BUILDING, SAN_FRANCISCO




62

As The

Sole Distributors In
PhiladelphiaFor De Forest

Radio Apparatus

We Have in Steck for Immediate Delivery Practically
Everything Needed by the Amateur, Including Complete

Radio Telephone

Transmitting and Receiving Sets

See the New Interpanel Sets Recetving 125 to 2500 Meters

1309 Arch Street

Catalog E Free on Request

Central Electric & Lock Co.

Philadelphia, Pa.

3% x 334"

57 MURRAY STREET

Why not use a Loop Antenna?

Does your landlord object to your aerial?

Does Q R M and Q R N bother you?

Does your location prohibit the use of an

aerial?
Does lightning worry you?

Do you want a portable Antenna in a box

36 x 3V x 33477

Do you want to take bearings on any sta-

tion you choose?

Do you want to cut out signals from two

directions?

The J J N 4 loop is well constructed of
seasoned hard wood. The bare copper
wire is supported by slotted BAKELITE STRIPS. The center
casting is of aluminum. Supplied complete in cardboard box 36 x

PRICE COMPLETE -~ - $6.50

Send Stamp for Catalogue R2I

DAVID KILLOCH COMPANY

NEW YORK CITY

Cyclone “B”

World’s Best “B” Baiteries

Variable and Plain

American products. Contains high-
est grade materials and best work-
manship. Guaranteed to give the full-

est and best satisfaction.

The best inducements for dealers.
Write for catalog.

Ask your dealer for Cyclone B’ Batteries
or write direct to us.

Standard Eleciric & Novelly Co.

182 Lafayette St.

New York City
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centage modulation. Call this distance OA,
Fig. 6. Apply speech and vary coupling
until audibility is again had and call this
coupling distance OC, which is proportonal
to the amplitude of the actual modulated
wave. The percentage modulation -will
then be given b% the ratio OC to twice the
C

distance OA, —— = do Modulation.
20A

METHOD 2.
(a) ABSORPTION SYSTEM

While the first method is based on a de-
termination ol the ratio of couplings at a
fixt audibility, this method is based on a de-
termination of actval audibilities with a fixt
coupling. This is the more accurate of the
two methods. The receiver is commected to
an audibility meter and the same set up
used as in Fig. 6, the coupling between re-
cciver and transmitter to be very Iloose,
however, in fact at opposite ends of the
room, or in another room. Using the re-
ceiver the secondary will pick up the trans-
mitter signals. = Receiver is tuned and
coupling fixt and the audibility of the un-
modulatcd chopped transmitted wave is
measured by the audibility meter. Call this
audibility A, which 1s proportional to the
maximum amplitude for complete modula-
tion. Keeping all conditions fixt, apply
speech to the modulator and measure the
audibility of the received speech, and call
this B. The ratio of B to A will be the

Chonoer
®E °
Dx/‘/mfarq
h i
) 1
o ' i
Modulator H i ;
lo 0 A AC /rg 6

This Diagram Shows How an Audibility MetEr
is Used with & Rediofone to Determins the Perl
centage Modulation.

B
percentage of modulation. — = do Mod-
A
ulation.
{b) NON-ABSORPTION BYSTEM

The same method is applied as above, but
in figuring the ratio, it must again be noted
that the audibility of the unmodulated wave
is but one-half of that when complete mod-
ulation is obtained. Thus, if again we call
the audibility of the unmodulated wave A,
ankd that of the modulated wave C, the
ratio of C to twice A will be the percentage

C
modulation. —— = do Modulation.
2A

These methods are quite simple, and eas-
ily applied. They have been tried and
found to be quite satisfactory, giving re-
sults which check with those obtained by
more reliable and accurate methods.

Radio Telefony
" (Continued from page 24)

the two forming the insulator.

The different svstems of radio telegrafy
are simply the different methods of charg-
ing this enormous condenser, and the na-
ture of the waves radiated from this con-
denser depends upon the kind of current
which the particular charging apparatus
supplies to the. antenna. . Thus, it is suf-
fictent for wireless telecrafy to set up elec-
trical currents in the antenna which can be
regnlated by a telegraf key, but for the
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Summertlme Radio

NO NEED FOR YOU TO SHUT UP SHOP WHEN SUMMER COMES,
THAT IS, IF YOU OWN A

i

KT-1 PORTABLE

At last here’s the outfit that makes Summer radio
work a pleasure,
Take it out into the country and send up a few
hundred feet of antennae on a Grebe Radio Kite,
Licensed e ; ; and surprise yourself at its range,
Under the \ it T X (2p Find out the range of your home station.
2;},{;}’;‘jny - If you live near a body of water, procure a canoe or
Patents. k- row boat and you have a ship station that sails under
power of your kite.
Then, when Winter comes again, merely replace the CR-5 Regenerative Receiver
in its cabinet and use it in your station for real resulls.

See it at your Dealer’s, today!

Bunaell & Co., J. H,, New York City. Kelly and Phillips, Brooklyn, N. Y,
Central Radio Compa.ny Inc., Kansas City, Mo. Klaus Radio Company, Eureka, 1. i )
Continental Radio and Electric Corp., ew York. Manhattan Electrical Supply Co.. New Y& Chicage, St. Louis.
Detroit Eleetric Co., Detroit, Mich, Leo. J. Meyberl Co., San Frlncuou,
Doubleday-Hill Electric Co., Pittsburgh, Pa. Newmaun-Stern Co.. Cleveland. Ohio.
Electrical Specialty Co., Columbus, Ohw F. D. Pitts Co., Inc., , Mans.
Holt Electric Utilities Co,, Jacksonville, Fla. Philadelphia School of ereleu Telcmphy, Philadelphia, Pa.
Hurlbyrt Still Electrical Cm, Houston, Texas, Western Radio Electric Co., Los Angeles, Cal.

"Hickson Electric Co., Inc., Rochester, N, Y.

A. H. GREBE & CO,, Inc,, 72 Van Wyck Blvd., Richmond Hill, N. Y

ASSURANCE

Cast en Bloc & Fully Guaranteed

Moisture Proof ) } Long Life
Ruggedly Built e Silent Performance

When you need a “B” battery and want to feel assured of long life and satisfactory service, buy the guaranteed
STANDARD VT BATTERY.
Built into the STANDARD VT BATTERY is quality—every STANDARD VT BATTERY is a solid moulded
unit of power that will give the service which you expect.
Reasonably priced, these batteries are offered to meet the pockets of all.
The next time you are in need of a “B” battery ask your dealer about the STANDARD VT BATTERIES, es-
pecially our No. 7600, which are now in the hands of the most reliable dealers throughout the United States
and Canada.

Number Description Volts Prlce

7623 SMALL TYPE UNTAPPED . . . 2214 . $1.50

7625 LARGE TYPE UNTAPPED . . . 2274 . 2.65

7600 LARGE SEMI-VARIABLE TYPE . . 1614-22145 . 3.00

7650 LARGE TYPE FULLY VARIABLE . 114-2214 . 3.50

DEALERS—-Have you our literature and prices?

PACENT ELECTRIC COMPANY, Inc.

LOUIS GERARD PACENT, President
Sole Distributors for
‘Wicony's complete line of ‘‘Eventual” apparatus
Duo-Lateral Coils Pacent Plugs Sullivan Apparatus
Standard VT Batteries Dubilier Condensers Seibt Condeasers
Special distributors of Brandes Phones,

150 NASSAU STREET Telephone Beekman 5810 NEW YORK CITY
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SOME “IDEAL” CW EQUIPMENT

The Ideal Motor-Generators were de-
signed for vacuum tube work and rated
voltage is delivered at full load, continu-
ous service.

Are wick oiled and run at 1,750 rpm, Motors
are run from 110 Volt 60 Cycle A.C., 110 Volt
D.C. or 32 Volts D.C. Supplied with A.C.
motor unless otherwise specified.

500 Volt 100 Watt
500 Volt 200 watt
500 Volt 100 Watt (Generator only..

1000 Volt 200 Watt
100 Veolt 500 Watt

Type MG-100

‘When a motor-generator is used in CW
and Fone work a disazreeable hum 1is ex-
perienced frora the commutator of the gen-
erator. When tube or electrolytic rectifiers
are used to change high voltage A.C. to
direct, the resultant current is slightly pul-
sating. To eliminate these difficulties it is
only necessary to connect an Ideal Fiiter in
the direct current leads.

Ideal Type MGF Filter Type MGF
Send 10c for CW Catalog
Send for our Attractive Proposition

IDEAL APPARATUS CO., 1901 E. La. St.

Amateurs:
Dealers :

Evansville, Ind.

DO YOU MAKE YOUR OWN APPARATUS?
LOOK AT THESE PRICES

B No. 2
15¢c ea.

B No. 1
10c ea

B No. 3
12¢c ea.

SP No. 1 80c ea,

S No. 2 75c’ea.

SUMMER PRICES CUT.
WEBTEE N ELECTRIC
PHONES, $12.

ALL, PARTS AT A DIS-
COUNT,

WRITE FOR PROPOBI-
TION. STATE QUAN-
T

American Electro Technical Appliance Co.
Dept. R 235 Fulton Street New York City

C No. 1 30c ea.

New!

New! NEW!
MULTIPLE
RHEOSTAT

Bunnell fuzost:

“Bunnell Quality”’
Sample by Mail, . . . .
Cet descriptive circular

Send Stamp for Catalog 42 R.N.
We Carry High Grade Radio Goods

J. H. BUNNELL & CO.

32 Park Place New York

$3.00
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wireless telefone, these currents must be
modulated by the human voice in order to
produce speech at the receiving end. This
is exactly similar to wire communication.
In the telegraf, a continuous flow of cur-
rent is made and broken with a telegraf
lkev, while in the telefone, a microfone or
transmitter, thru its wvarying resistance,
modulates these currents to conform to the
human voice.

It is intercsting to note that in wire com-
munication, the telegraf preceded the tele-
fone, and so in Radio, Marconi's telegrat
preceded by some years the Radio telefone,
as we know it today.

The delay in the development of the
Radio telefone is due to the fact that untu
recently we did not have a generating de-
vice which would produce oscillations reg-
ularly and continuously enough, so that no
distortions would be introduced into the
Radio telefone speech, The waves pro-
duced by the old time spark sets were so
irregular that to superimpose voice currents
on these spark waves would have -produced
an unitelligible jumble. The.device which
made the Radio telefone possible is known
as the “audion” or vacuum tube.

This tube came into being as the result
of an early discovery of Edlson s, known
as the “Edison Effect,” and which consists
of the radiation of electrons or minute
electrical charges from an incandescent
lamp filament. Fleming, an English scien-
tist. made use of this fenomenon in a small
gaseous rectifier, a development of which
we find on the market in the form of the
familiar “Tungar” rectifier.

It remained for Dr. Lee DeForest, of
New York, to improve upon Fleming's
work by the introduction of two electrodes
into the ordinary electric lamp, thus pro-
ducing what is known today as the three
electrode audion, or vac¢uum tube,

‘The operatlon of these tubes s a little
too complex to enter into here, but I may
say that they are unique in that they play
the three-fold role of . detection, amplifica-
tion, and generation. In other words, they
will not only set up electrical oscillations
at a transmitting station, but they will make
them audible at a receiving station, and, in
addition, and by a different process, will
amplify them to almost any given strength.

The audion shown in Fig. 2 is used for
transmission purposes and rated at I4-kw.

capacity. As many as eight of these have
been used in paraliel, thus producing a
4-kw. transmitting set.

These tubes are exhausted to a very high
vacuum and a potential of 1,500 volts D. C.
is applied to the plate.

The DeForest Company has a 1-kw. tele-
fone, using tubes of this type, installed at
the California Theatre, in San Francisco,
and by a suitably placecl microfone, which
is connected to a large horn and suspended
in the “fly” galleries, the music is collected
ifrom the Herinan Heller Qrchestra and
transmitted, three fimes a day, many hun-
dreds and even many thousands of miles,
to all wireless stations within range. It
may Interest you to know that an ordinary
wireless telegraf receiver is capable of re-
ceiving wireless telegraf messages, so that
all vessels within a suitable range from San
Francisco are receiving two concerts a night
from the California Theatre.

The radio telefone finds its greatest use
in those places ashore where it is not eco-
nomical to build a telefone line to connect
two points, on account of the very small
amount of trafic handled over such a line,
so that power companies, and other large
industries and public utilittes which have
widely separated plants or branches, have
been installing radio telefones for communi-
cation. As an example, I may say that the
Southern California Edison Company has
recently purchased three sets, and other
power compamnies are expectmg to follow
sutt. During the War, radio telefones were
installed on aeroplanes, battleships, and so
on, and rendered very excellent service,



Radio News for July, 1921 65

use AP tubes for efficiency ———
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A-P Tubes have been imitated but neve
equalled. Those who use them known
Scarcely a day passes but what we re
ceive, unsolicited, enthusiastic testimoni-
als similar to the following:—

=T TR T T

Gentlemen :—“We have recently received a
shipment of E.R’s and Amplifier osecillator
tubes. It is our policy to test out all tubes re-
ceived, under aetual operating conditions. They
were absolutely the finest bunch of tubes we
ever received. It is indeed a pleasure to be

THE A-P VT

N MPTIFIER: FLECLAG T TELAY TRANTITER able to sit down and with a clear conscience
OSCILLATOR —the most sensitive TUBE write a letter stating that we are at last re-
—the amplifier used detector of spark sig- —an  efficient un- ceiving really good tubes for the amateur.”
by the U, S. Navy. nals known to the damped wave trans- THE PRECISION EQUIPMENT CO., 2437
“Use the tube the radio art. Price $6. mitter for use in radio Gilbert Ave Cincinnati, Ohio by H. F
Navy uses.” Price $7. telephony, Price $7.50. - ’ 4 - .

Brickel, Vice-President.

A-P Tubes are licensed by the Radio Corporation of America under the DeForest
Audion and Fleming patents for omavenr and experimental use tn Radie com-
munscation.

And for the best book on Radio, ask your
dealer for “Elements of Radioteleg-
raphy,” by Lieut, Ellery W. Stone,
U SN

Order from your dealer or write direct fo
The Atlantic Radio Supplies Co., 8 Eirk Place, Newark, New Jersey
The Pacific Radio Supplies Co,, 638 Mission 8t., San Francisco, Cal.

Distributors for Moorhead Lahoratories, Inc.

MACNAVOX

Magnavox speclal transmltte:
will modulate one Ampers of
voice current and enable you
to cover maximum distance.
To Increase your transmitting
range use this most effeient
mocro-phone.

PRODUCTS

MUSIC TRANSMITTER
$37.50

Use a Magnavox transmittlng tone arm

for eMdeni transmisslon of phonograph

music over your Radle phone, Haally

attached to any phonograph withoul re-
Arm.

moving the reguler tone

RADIO MAGNAVOX—>
$45.00

This lnstrument golves the loud apeaicer
problem for all. With a 2-stage amplifler,
signals volce or music will be reproduced
loud encugh to be heard over & large
Toom or hall. .

Immediate delivery. Order from your dealer or
he

send remiftance direct to &

MAGNAVOX COMPANY Room 214-370 7th Avenue,
2725 E. 14th Street, Oakland, Cal. Penn., Terminal Bldg., New York City




THE STAMP OF APPROVAL!

we will furnish you with a list of calls that
will ¢convince you!

We've won it men!
has been unreservedly placed
TUNERS in the last 60 days hy the only men
who are qualified to do so, when it comes to
radio apparatus: The man who has been doing
distance and who has established a record!

The stamp of approval
upon %INO

Then let us have the distinction of being the
first radio firm to show you what is meant by
PERSONAL SERVICE! The Keystone of our
success!  The open door between your operat-
ing room and our laboratory.

We huild C-W apparatus and stock all stand-

We know you don’t like “pateut medicine”
testimonials, hut would you like to correspond
with real DX mcn and ask them wbat they : 2
thiok of this Tuner? Just drop us a line and ard makes of radio acccssories.

CINO CT-1 TUNER $50.00 CD-1 DETECTOR $18.50
C

A-2 AMPLIFIER $40.00
INO CINO RADIO MFG. COMPANY

RADIO

218 WEST 12th STREET 8-XY

CINCINNATI, OHIO

Mail Order Service That Satisfies
Is What We Offer You

Think it over—instead of ordering yonr set from several different manufacturers, you oan
secure almost any piece of standard apparatus at lst price from ns, Orders filled and
shipped within 24 hours. A few lines that we carry are: Amrad, DeForest, Murdock, Bunnell,
Badisco, A-P, Federal, Brandes, Radio Corporation and others.

Send for Price List

NORTHWEST RADIO SERVICE CO.
609 FOURTH AVENUE SEATTLE, WASH.

MIGNON-SYSTEM
WIRELESS TELEPHONE

Wrtte for Literature describing

LATEST DEVELOPED
RADIO APPARATUS

IT’S FREE

MIGNON SYSTEM MFG. CO.

BUFFALO, N. Y., U. S. A.

é?

‘gﬂﬂrl‘?'g
S
SBpapaTYS

“EVERYTHING IN RADIO"

WESTERN RAPIO ELECTRIC COMPANY

SEND FOR OUR MARCH

STOCK BULLETIN AND PRICE LIST
550 South Flower Street Los Angeles, Cal.

ALKALINE STORAGE ““B” BATTERIES

In oak cabinets, gives years of aervice without expert
gttention. Are not harmed from overcharging, short
circuiting, or standing idle. Plain with clips, for
single cell contrel, including rectifier, chemicals and
directions. Thirty-two volis $8.00; fifty volts $10,00;
slxty-elght volts $12.00. Add 25% for batterles with
control switches mounted in neatly engraved hard
rubber panels. Pletures upon request,

KIMLEY ELECTRIC COMPANY
No. 290 Winslow Ave.. Buffale, N. Y.

PLATE BATTERIES
Always something doing with Ersco Batteries
on your plate.
Ersco No, 503 8214 volts.............. $2.00
Ersco No. 803 86 volts.............. 3.20
Black Fibre FPamnels, 14x20x7.......... 3.00
Or cut to size .0214 per square Inch,

ECONOMY RADIO SUPPLIES CO.,

232 Banford Street East Orange, N. J,
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Short Wave Tuning
Systetns
(Continwed from page 18)

This type of variometer is particulari-
adaptable in that the same diameter of tube
may be used for a great variety of induc-
tance ranges by simply -increasing or de-
creasing the length. Tt may be made very
short providing it is mot so short that the
parallel inductive fields set up by the op-
posite sides of the windings are not too
closely interlinked. It is possible to make
a variometer of this type of inductancs
range that would be out of reason in the
roundtype. After winding, it is better not
to shellac or varnish the wmdmgs as they
are in no danger of shifting position. How
ever, if the long form of tube is used, it
will be well to band the windings with silk
thread, not unlike the way in which the ar-
mature of electro-plating generators is
banded with tinned stee! wire. Leaving off
the usual coat of insulating liquid will keep
the inhcrent capacity of the windings at a
minimum and allow shorter wave-lengths to
be received. (This ought to- offer a few
suggestions to our 5o meter Canadian
friends.)

As regards the kind of wire to be used
in winding the coils, Litzendraht is not t»
be recommended. Rather use double or sin.
gle cotton covered wire. True, the high
frequency resistance of thzendraht is com-
paratwely low, but its use increases the ca-
pacity of the windings greatly due to the
enamel which has such a high inductivity.
This is also the opinion of Mr. R. H. G.
Matthews, of the Chicago Radio Labora-
torv, who has had as much experience with
regenerative sets as any one in that section
of the country. About the best winding
ever tried on a variometer had its conductors
composed of many fine strands of bare cop-’
per wire contained in a silk sleeve. This
gave much .less high frequency resistance,
due to the great surface area offered, yet
did not have the drawback of being coated
with an insulator such as is Litzendraht.
This wire may be obtained from Belden, the
American Wire Co., or most any other con-
cern that caters to the manufacturers of
standard electrical machinery.

Many types of variometers may be worked
out successfully 'by experimenters, if they
simply keep in mind that at minimum in-
ductance, the inductive fields of the two
wmdmgs must be opposed to each other,
while for maximum inductance, they must
assist each other.

Variometers made with figure eight coils
are not as efficient as the other types, due
to their greater capacity properties and also
the fact that more wire must be used to ar-
rive at a desired inductance value, thereby
increasing the high frequency over that of
the other types.

The type of mutual variable inductor in
most general use is the ball type and, as
many of us know, requires a great. deal of
patience to construct. The rotor is easy
enough to wind, but the winding of the
stator must be made on a form, shellacked
so that it will hold shape and then be set
into the stator frame and made fast with
more shcllac. Many variometers progress
only as far as the stator wmdeS and are
then consigned to the “junk box.” A very
good: method to surmount the difficulty is to
hrst wind the rotor and then cover it with
a laver of friction tape, allowing one end
to stick over a few inches when thru. Now
wind over the tape a layer of stout cord
about +vs” in diameter, again allowing an
end to stick out. Refer to the tape again
and cover the cord smoothly and very tightly,
Take a look at Fig. 4 before going any
further. This shows in exaggerated Cross-
section the different layers of wire and tape.
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The Variometer

The now famous Z. R V. Vario-
meter has met with a tremendous
sale to thousands of discriminating

The Dial

This 3” knob and dial is our own
product, heavy brass dial, black oxi-
dized finish, composition knob 134"
diameter.  Supplied for " shaft
only. This dial can not chip or warp

The Afnplifying Coil

Qur amplifying coils are distinctly
different in design and their remark-
able power of amplification with the
tubes at present on the market can

purchasers who know the quality of

Clapp-Eastham products,

Complete with knob and dial..$6.50

Complete without knob & dial 5.75

Varioeoupler to mateh, with
knoband dial...............

and el run true. 1ifs beauty is in

lieeping with the best products of

the instrument maker.

Price, Dial & Knob F8coH
complete ................... $.75

No. 19 instrument switch to
match above ............... 1.00

be testified to by several thousand
satisfied users, You need not ex-
periment with untried products un-
less vou want to.

Type Q. O. Amplifying coil as
illustrated ................. $4.00

Complete Catalogs Sent for 6c Stamps

Patronize your local dealer: If he won’t supply our material
your order will receive immediate factery attention.

CLAPP-EASTHAM COMPANY
120 Main Street Cambridge, Massachusetts
HEADQUARTERS FOR RADIOTRON TUBES. ALL TYPES IN STOCK

PARAGON

MEANS

“A PERFECT MODEL OF EXCELLENCE”

AND IT IS FOUND ONLY ON

RHEOSTATS CONDENSERS DETECTORS SWITCHES
RECEIVERS VARIOMETERS KNOBS AND OTHER
V. T. CONTROLS DIALS 'SOCKETS SPECIALTIES

Manufactured by

ADAMS-MORGAN CO.
No. 70 Paragon V. T. Control

A compact contrel panel consisting of a standard socket, rheostat, grid
condenser, grid leak and nine binding posts mounted on a moulded con-
demsite panel. Polished nickel metal parts. A high-grade inexpensive in-
strument that will do as good work as the highest priced cabinet.

Price - - -~ $6.00

No. 25 Paragon Rheostat

For either panel or table mounting. Moulded condensite base. Realstance six
ohms, Bmooth operation. OCapaeity 114 amperes, The highsst grade rhecstat

on the market.
Price - - - §1.75

MOST ENTERPRISING DEALERS CARRY PARAGON
PRODUCTS AS REGULAR STOCK.

Illustrated Bulletins will be mailed upon receipt of a
fwo cent stamp. Send us your dealers name.

ADAMS-MORGAN CO.

UPPER MONTCLAIR NEW JERSEY




When it comes to handing
out bouquets—

Our customers tell us that
they can’t beat Kelly &
Phillips for quick delivery,
quality goods and right
prices.

But that’s the reward for
“On the Job” service,—
satisfaction guaranteed.

Anything and everything in
radio goods. Send 25 cents
for 200 page catalog.

Radio Department

KELLY & PHILLIPS

312 Flatbush Ave., Brooklyn, N.Y.
__—_.ﬂ
Miraco Radio Parts

We have the parts for that set
you are building
Prices in Tune with the Times

Na.
1 147 x ¥~ contact point..........oiininennns 04
2 a# x 4" contact polnt.. o .06
3 7/32" % 7/327 contact palnt 05
4 Switeh stop .......... ... .06
0 Crystal datMor oup, %” diam .35
20 Tssted Galena in Woods alloy. A0
30 Deteetor rod with ehuck......... 35
40 Detector hinding post, ............. .35
60 Binding post wlth hard rubber top. . 2
IOO Switeh lever, heavlly knurled kno .60
110 Switeb lever, finely knurled knob., .60

All above parts pohshed mcke[
Postpaid Immediate delivery
CATALOGUE FREE

MIDWEST RADIO COMPANY
3423 Dury Ave., Dept. A, Cincinnati, Ohio

LATEST AND BEST
BOOKS ON WIRELESS

Deslgn data for Radlo Trausmitters and Recelvers;
Construction of a Trans-Atlentic Wireless Receiving
Set: Radio Time Signal Receiver; Radio Hook-Ups;
and many other subjects of speclal Interest to the
radio man. All books Dlustrated and postage pre-
Dﬂﬂ- S-d for fres illustrated clrealar.
M AN COMPANY

223- 225 Eut I]oth Street New York, N. Y.

Now take the wire that was intended for
use in the stator and wind it over the last
layer of tape, as if a new rotor were being
wound. As a further relief we can see that
it is not necessary to turn a wooden form
for the stator. A simple, square, wooden
frame is all that is required. It is like a
bottomless box. Put a brass bearing in
either side of it and shove the shaft thru
the wound rotor, thus centering it. Make
thesc bearings stifficiently long so that they
will bear from both sides on the frame of
the rotor. The rotor must be of the same
thickness as the frame for the stator. La-
this assembly on a Aat surface covered by
a sheet of greased paper. Melt up a pot of
sealing wax or red battery compound and
pour it in the space between the rotor and
the frame, filling it to the top. Smooth off
the surfaee with a hot knife. Allow this
to set, and look around for the free end of
the cord that should have been left out.
Give it a slow, strady pull and it will soon
be entirely out. Then pull the tape off
from both windings. All that remains to
be done now is to affix the knob and dial
and the instrument is complete. If it is de
sirable to make a stator that may be re
moved from around the rotor, it is only
necessary to make the rotor and the stator
in two parts each and follow the same
process of manufacture. This idea is ac
credited to Mr. M. B. West, of Amateur
Radio fame. As many of us will remem-
ber, Mr. West operated 8AEZ prior to the
war. No dimensions or winding data are
given in this article as the real amateur
does not want anyone to work out all his
details for him.

Coupling coils for the set under construc-
tion can be made in the same way as the
windings shown in Fig. 1, and thus made
will occupy a minimum of space and pre-
sent a very neat appearance.

TRANSMITTING CIRCUITS

This same general scheme may be carried
into Lrans,mlttmg circutts and a quick change
of wave-length is thereby made available in
case of QRM on any particular wave. In
vacuuni”tube trarsmitting circuits, the wind-
ings should be of heavy Litzendraht, as here
high frequency resistance is verv undesir-
able. If the operating voltage justifies it,
it is a good plan to notch the ends of the
winding “forms and space the windings.

The rotor windings may be used in the
open or antenna circuit, while the two halves
of the stator may be used, cne in the plate
circuit and ome i the grid circuit, Sepa-
rate variable condensers would be used i
this case,

Countless arrangements of tuning elements

should suggcest themselves to the serious -

builder, in which some of the apparatus de
scribed could be used to advantage. Sim-
plicity and solidity of construction cannot
be too much urged. Sliding contacts should
be avoided, all joints soldered with the help
of a non-corrosive paste or resin-core solder.
All leads should be run in “Empire Cloth”
tubing and supported by “Formica” or
“Bakelite” strips when necessary. Dead-
end switches should be used when the in-
ductances are tapt. Remember that the pret-
tiest and most sensible job is that which is
plainest and constructed with the greatest
care.

{ Want fo Know
(Continued from page 36)

desires mnformation :

Q. 1. Kindly tell me if the audibility of
the incoming signal can be increased by the
use of a battery and potentiometer in con-
junction with a galena detector and 3,000
ohm fones.

A. 1. The use of a battery and poten-
tiometer does not practically increase the
sensibility of a galena detector, but is used
to advantage with a carborundum detector,
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SECOND INTRODUCTORY OFFER

of the

Bronx Radio Equipment Co,
687 Courtlandt Ave, BRONX, N. Y.

Varlometers and Variocouplers same
as advertised at $7.50 and $8.50.
Our price

Real Two Step Amplifiers—Size of
panel —113%"x7%". Old English
Qak Cabinet. Shipping weight-——
packed—15 lbs. Price each...... 50,00

Regular stock size amplifiers—554"x
8% panel. Priee each

Containing: Federal tranaformers,
puss and jacks, FParagen rheo-
stats—XX Eakelite.

Special 6 Volt—60 Ampere Storage

Dattesy, price each.............. 12.35
B Batteries—Small Type.. .95
B Batteries—Large Type 175
Navy type electrose insulators, 714"

length, 14”7 column, complete,... b€
Navy type ball electrose insulators,

8“ length, 5” diameter, complete. 60

Estimates furnished on receiving, transmit-
ting 2nd phone sets built to your specifi-
eations.

FULL LINE OF ALL STANDARD
MAKES OF RADIC APPARATUS

Canadian Amateurs
ATTENTION
It will save you $$$3 to keep in
touch with us.
We give you QUALITY, SER-
VICE, and a SQUARE DEAL.

Brown’s rameus Receivers

used by, The Admiralty, Air Force,
Foreign and Colonial Armies and Navies.
Tests lately made show an efficiency of
three times that of any other telephonic

head gear
4000 Ohm ...................... $19.25
800 Ohm ...................... 20.50

Shipping weight 2 lbs.
Send 05c for our list

THE VIMY SUPPLY CO.
567 College Street TORONTO, ONT,

IMMEDIATE DELIVERY

on any standard make of Radio Apparatus.
Chicage and Middle West distributors for:

Acmeo Clapp-Eastham Federa]
Amrad Radlo Corp. General Radle
Brandes DeForest Grebe

Burgoss John Flrth Murdock
Chelsea Thordarsen

Complete stock—every order shipped same
day it'is received. New, big catalog ready
soon; send now for free bulletina. Blue
Print of Radio Telephone and C.W. Trans-
mittes for 10c.

Chicago Amateurs—Come and see our mew
Radiophone in actaal operation.

CHICAGO RADIO APPARATUS CO., Inc.
50 So. Dearborn Su (Room 210) Chicago, Jf .

The Midget “FIVE-IN-ONE" Siide Ruls
: is a combination Mannheim, Log-
Log, Add and Subtract, Poly'Dnuu
p, znd Bloary Slide Rule. It
instantly add, subtract, multipiy
f and divide any comblnation in-
volving whole numbers, fractiona,
acim: and mired numbers,
lees every Dpossible root and
of every qun.nticy The
gra.duauan.s are printed an metal
coated with white cellulold md
aro grease and waterproof.
1t is the mosi versatile calunhtor
over invented, its apersnon is simpls and easlly und
wood. Diameter 47,
Prica with 16-page Inatruction Bonl ll 50,
stte carrylng case B¢ extra, Catalo

TYour money vaux i Gllson Site Rnla €0., Nles, Mich

Leather-

You can be quickly vured, if you

1 3. for_288-page bouk on Stammering and

éu.ﬂﬁar?n?“u Cau san and G 't It tella how)

ourad mysslf: after atammering B. N. Bogut,
u]z Bogua Bldg., {147 N. lll. St.. lmﬂuapotls.
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If i¥'s a Radiophone it's a DeForest Invention

A New Idea In Radio— A C.W. Design

Radiophone

“Interpanel” System

For Commercial and Amateur
Telephone & Telegraph Service

The “Interpanel” System marks an advance
in radio apparatus desigh equal in im-
portance to C.W. for transmission.

The “Interpanel” System has all the con-
venience and expandability of sectional
book cases.

Each panel is only 9 inches high. Rach
panel mounts a complete apparatus. Each
panel gives a minimum amount of space
to the apparatus. Each panel gives all
the space the apparatus requires. The
panels lend themselves to stacking in any

Complete set of four units mounted vertically. position and in any direction.
(1) Complete radip “midget” transmitter Phone sending range 30 miles (UT-3). Two panels make a complete listening sta-
(2) Complete short wave tuner, 150 to 800 meters (M1-100). tiomn.

(8) Complete audion control, especially for standard gaseous tubes (MP-100). -
(4) Complete one.step amplifier (MP-200), The panels may be added one by one to in-

(5) Any additional step of amplification may be added. crease the range of your station.
Get the *‘Interpanel Idea.”” Send for catalog 77

De Forest Radio Telephone & Telegraph Company, 1415 Sedgwick Avenue, New York City

Inventors, Licensers and Manufacturers of Highest Grade Radio dApparatus

“INSULATE”

MOULDED COMPOSITION
ON THE MARKET 20 YEARS
ALSQ
*Hi Heet’

SYNTHETIC.PHENOL
Moulded - Compositions

Different Style Knobs, Binding Posts,
1 00 etc. In Stock in Quantities for

Immediate Shipment.

WE SELL THE TRADE ONLY. NO RETAIL ORDERS TAKEN

GENERAL INSULATE COMPANY

999 Atlantic Avenue, Brooklyn, N. Y.




It is not particularly to Corwin’s
credit that Corwin Dials are the
best on the market.  With their
experience and volume of sales,
it would be to their shame if Cor-
win Dials were any less Perfect.

3" Dial, 75¢; with knob, $1.30
374" Dial, $1.00, with knob, $1.70
At all Redisco Ageneies,

and other reliable dealers
or semi postpaid anywhere.

A. H. CORWIN & CO.
4 West Park St., Newark, N, J.

Special Price Reductions

Paragon Control Panel with Radio-

tran Tube
Audiotron Tube, Two Filaments.....
Radiotron Detector Tube with .0005

mf, Grid Condenser ............. 5.00
Murdock 2000 Qhm Wireless Head .
............................ .00
Murdock 3000 Ohm Wireless Head
............................ 5,00
Wu—eless Practice Sets.............. 2.70
Nickle Plated Binding Posts, per doz. .80
Rubber Cap Binding Posts, per doz.. 1.00

Cyelone 22.5 Small B. Battery...... .98
Cvclone 22.5 Large B. Battery......
No. 766 Eveready Large B. Battery..
10 No. 703 Eveready 4.5 volt Batteries
Chelsea Dial and Knob with Paragon
Rheostat
MARKO STORAGE BATTERIES

6 wolt 26 to 40 Amp
6 volt 40 to 60 Amp
8 volt 80 to 80 Amp

Prompt Attention Given to Mail Orders.
The Above Prices Are F.0.B. New York,
Hysgrade Electrical Novelty Co.
41 W. 125th Street New York

AMATEURS!

Use the apparatus

8 ZR

uses. The apparatus that makes
possible transcontinental transmis-

sion.,
Write for a bulletin
describing this apparatus

The American Radio Sales and

Service Company

Great American Bldg. Mansfield, Ohio
Testing Station 8 Z R
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Experimental Measurements

and Caiculations
(Continued from page 21)

Q00 meters we have 16 turns with Io in
the loading coil. If we find that we must
move our coils further apart on the 8oo-
meter setting than on the 6on-meter setting
to obtain maximum radiation, it means that
the mutual inductance on the 8oo-meter
setting is too strong and we must take out
of the secondary a few turns, say two
turns, and place them in the loading coil.
This reduces M and also K. This pro-
cecure is followed until the maximum ra-
diation on all tunes is obtained with the
two co1ls spaced the same distance apart
this is termed “constant coupling.”” In
some cases due to the antenna values pres-
ent it is not possible to obtain this con-
stant value of coupling over a wide range
of wave-lengths, but in mast cases it may
be had and is an advantage in operation.

Triple Inductance Coll
Mounting
{Continied from page 26)

Next, the flexible leads were passed thru
the back F, and led down to the binding
posts P.

Finally, the front piece was fastened in
position and the case was completed, .

The mounting has a neat appearance, 1S
small, compact and the gears being en-
closed in the case, are dust-proof.

If at any time I wish to examine the
gears or oil them, all that has to be re-
moved is the front piece C.

I found that it was mwuch cheaper to
make this type of inductance mounting
than to buy any of those now on the mar-
ket, as the cost of constructing same was
something less than three dollars.

Reynolds Radio Specialty Company

The Largest Exclusive Wireless
Supply Store in this section
of the Country.

We carry a large stock of the following radio
supplies and can make immediate delivery.

AUDION BULBS CRYSTAL DETECTORS
SOCKETS

MOUNTED & UN-
RHEOSTATS MOUNTED CRYSTALS
PHONES DiAL!
CONOENSERS BUZZ
TUNING CO! AMPLI FYING TRANS-
GOUPLERS & VARIO FORMERS
GOUPLERS PLUGS & JACKS
LIGHTNING GROUND SWITCHES, POINTS &
SWITCHES BINDING
DEFOREST COILS DE FOREST UNIT
coTo PANELS
MOTOR GENERATOR PRAU
YS WIREL ESS BOOKS &
METERS MAG

Complete Stock of De Forest, Murdoal Julm Flrth
and Clapp Eastham Supplies.

Our “Reynrad’’ Shert Wave Coils are the best thing
on the market. $2.00 sach

Send 2 cent stamp for bul[etm.r

REYNOLDS RADIO SPECIALTY CO.

813 19th Street Denver, Colorado

RADIO

TELEPHONE & TELEGRAPH
APPARATUS OF MERIT

E20A Rotary Enclosed Gap............
E20B Same without motor............
El Open Rotary Gap............cuo.un
VUV200 Radiotron Detectors ..
TV201 Radiotron Amplifiers ..
TV202 5-Watt Transmitter

Send 4c for our 55-page Catalsg.
Full of {llustrations, information
and prices that will prove ottractive

KARLOWA RADIO CO.
611 Best Bldg.,  Rock Island, III.-

Correspondence from
Readers
(Continued from page 34)

AL ORI

in your Magazine, I fully agree with Mr.
Grimm in behevmg that these stories are
becoming a detriment to your good paper.

The average distance-speaker (or radio
enthusmst of today is inclined to be of a
serious temperament and awaits the arrival
of your Magazine with a certain degree of
anticipation regarding the technical and
practical knowledge which it will contain,
This anticipation and eagerness of the en-
thusiast is directly stimulated by the re-
sulting improvements to his particular in-
strument, thru some article of your publi-
cation, rather than by some impossible stary.

My assumption may be that of an absent
minded professor having little regard for
the amusement of the younger generation;
howewer, I should like to read further com-
ments on this subject in your paper.

1 wish to congratulate your good Maga-
zine upon the ‘excellent up-to-date Radio
Data which it is continually publishing,

A, H. DREESNER,
Dept. Mechanical Engineering,
Connecticut State College,
Storrs, Conn.

Crystal amplifier
(Continued from page 17)

?rr; pleased to say the results are wonder-
ul.

The detector consists of old fuse, car-
tridge type with fiber removed for glass,
the galena being fixt with dentist’s lead
stopping and allowed to set for a day.
The rest is understood.

CHALLENGE

(JOHNEON PROCESS)

““A” BATTERY

RadioType 2-VoltCell
This battery is de-
signed for fAlament
llghting , purposes.
‘Assembled and sealed
in glass jars, enabling
you Lo watch the com-
d'tion of the plates.
connectiug

termlnals.  Simple to
connect with as many
cells as may be re-

Slze of each cell 885 high

aquired  for  proper
:vefQ:”'wlde X i long voltage. The
BATTERY for your
NONE BETTER work Boys.

Price in sets of three cells (6 VOLTS) $§11.48

Challenge Battery Co., '8 }ineis St.

CHICAGO,ILL ,
T ORL_ 3
S papio Yy
APPARATUS
and SUPPLIES

ROSE RADIO SUPPLY

604 Graviler St., New Orleans, La.
Send 10c¢ for Latest Catalog

TELEGRAPHY

(Both Morse and Wireless) angd RAILWAY ACCOUNTING
umzht thoroughly and gmckly ‘Big salaries now paid.
Gres or ad ldest and lnrgcst
se.hool 'd 46 years. Endorged by T

Radm. and Govemmem. officiala. Exbensee low—
opportumtxes toearn large portion. Catalog

DODGE'S INSTITUTE D Stras, Valparalso, ind.
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Wireless Shop Variable Condensers

“THE QUALITY INSTRUMENTS”

Put “Wireless Shop Variables” in your set and end your condenser
troubles. They are made right and will stay right. Heavy aluminum
plates and spacers, accurately die stamped, formica end plates, and
ribbon connection to movable element are points of superiority worth
considering. Qur prices may not be quite as low as some, but the
price is low considering the superior instrument we give you. Entire
satisfaction or your money back. Prices listed below include knob
and pointer and mounting screws. Write for Bulletin No. 1 illustrat-
ing and describing the complete line of wireless shop variable con-

SERIES “T” densers.

No. 2o z plate Vernier Condenser
. 70 7 plate, approximately .0co1
. 130 13 plate “ 0002 . e $2.75
. 170 17 ¢ ‘ .0003 m. f. b N $3.15
. 230 23 “ ‘ 0005 . ‘ “
. 310 31 “ 0007
001 .
“ 0015 m. f.
Include postage for one pound to your postal zone, and insurance, with your remittance.

5§11 WEST WASHINGTON STREET

FOUR DIFFERENT KINDS OF ——

TESTED _ WY
RADIO CRYSTALS | %

This Dector Cup

Mounted in Fusible Metal Buttons and onhe Nickle Plated, With FOUR Mounted
Ro(tlar"“v, Detector Cup, Ready for use, with Screws, Washer Crystals $1.00
and Nout.

ONE NAVY-YARD TESTED GALENA crysTAL
- ONE TESTED ULTRA-SENSITIVE FERRQ-PYRITES
"ONE TESTED HIGHGRADE ZINCITE crysTAL
oNE TESTED FUSED SILICON piece

All Fou;"Crystals with One Detector Cup as Described, Packed
in Cardboard Box. Price $1.00

‘ K IF NOT SATISFIED SEND YOUR ORDERS TODAY TO:
F NOT SATISFIED == — — — —oND YOUR ORDERS TODAY TO: _ _ _ __
MONEY BACK . ''THE SYDNEY SPECIALTY CO., 43 Murray St, New York
All Shipments Prepaid I Enclosed find herewith $1.00 for which send me one box
| containing: ONE NICKLE PLATED DETECTOR CUP
| AND FOUR DIFFERENT RADIO CRYSTALS, AS
DESCRIBED.

| NAME

The Sydney Specialty Co.
43 Muarray Street |
"NEW YORK FTOWN .o, STATE

------------------------------------------------
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Wire forever- .ireless Purpose

'MAG ET WIRE

We are  epared to furnish best
grade . net wire on 34 and %5 Ib.
spools . the following revised
prices/
P! ’E PER I4 LB. SPOOL
Single Double Single
B&' , Cotton Cotton Silk Enameled
No $0.56  $0.88 $0.62  $0.4
N4 .60 .8t 47
28 .86 88 .7l 49
. 28 75 110 .85 52
0. 30 .85 124 .97 .53
‘Mo, 33 1.15 .55
No, 84 1.52 59
No. 36 : .77 89

Price on 34 1b. spools double above llst.

All prices are net and include cost of
spool and delivery charges via Parcel
Post to any Post Office address.in the
United States; safe delivery puaranteed,

Send for Cireular 21-A giving prices
on other sizes, insulations and quantities
of Magmet Wire, This olrcular lists
“WIRE FOR EVERY “WIRELESS PUR-

 COMPANY

—r

[

KEYSTONE ¥
7 SCRANTON,PA.

P.0.BOX 120 YT

!

I

RHAMSTINE *

RADIO PRODUCTS

AUDIO FREQUENCY Ny
AMPLIFYING TRANSFORMER
Mounted $3.50

ADD (0c FOR POSTAGE AND PACKINE

Succeasfully combined with the new tubes
and attractively deslgned and finished.—the
Rhamstine®* Transformer 13 rapldly galning
jn pepularity. It is the transformer of the
day.

Most supply houses carry them in stock, or
{mmediate shipmenis dirscl
Manufactured By

J. THOS. RHAMSTINE*
2152 E. Larned St. Detroit, Mieh.
Dealers write for discount

* plugs and Jacks—Amplifying Transformers.

AMATEURS

Our stock of OW and Spark Radlo appa-

ratus 18 complete. Send us your order and
it will be filled same day it is received.

T & H RADIO CO.
ANTHONY, HANSAS

__—4'

Cut from solid rj;“ld(’ ]
not moulded, Nickeled
inserts forced in. Can 650
be osed for repairing
old or making new mountings.

A.K.LAING, RADIO SUPPLIES PELf14M MeoR

The most remarkable thing, and one
which I frankly can not explain, is that the
other two crystals must be different from
the first; I myself using Silicon on ampli-
fiers, Galena positively refusing to work in
this case.

I have come to the conclusion this is due
to different resistances of crystals.

Well, let the other radio bugs have a
shot, and see if they can perfect this, as
I should be extremely interested in hear-
ing about same, and any little new stunt
I hit upon I will forward to Rapio News
with pleasure.

A Safety Fuse For U. T.’s

(Continued from page 13)

self, The fuse wire is soldered to the two
brass parts and is inserted in a groove made
in the wall of the insulating tube, ’

This little device is really useful and wili
certainly save a great number of tubes that
would otherwise go dead in a very short
time.

New [nter-Tube Tone Freq-
uvency Amplifving

Transformer
(Continned from page 13)

multi-stage amplifer. Such a circuit usin~
two stages of tone frequency amplification
is shown in Fig. 1.

In many ra-io receiver circuits, it is of
great advantace to connect a vario con-
denser from the plate of the detector tube
to the negative side of flament. as shown
by the dotted line at C,. It is also fre-
quently advisable to ground the point shown
by the dotted lines at G in order to obtain
complete stability and eliminate inductive
noises, altho it is possible that noisy opera-
tion mayv be caused by run down batteries.
loose connections and faultv adjustment of
the amplifier.

Tf the Radiotron amplifier U. V. 201 is
used in the circuit of Fig. 1, a plate poten-
tial of from 4o to 100 volts may be used,
the resultant amplifcation increasing with
the voltage; 40 volts, however, is sufficient
for ordinary purposes. When using 100
volts on Radiotrons U. V. 201, the plate
current is approximately s milliamperes,
and if this voltage is used, the polarity of
connection to the telefone receivers should
be such as to increase the magnetization of
the ‘permanent magnsts rather than to de-
crease it. Using Radictron U. V. 200, as a
detector, the plate voltage should be ad-
justerd to scme value between 1§ and 2274
volts.

It is highly essent'al t» connect the trans-
former terminals as ma-ksd and as shown
in Fig, 1. Transformer terminal marked
“G" must always be connected to the grid
of the next tube,

In all radio amplifier circuits using this
transformer, the iisulation of all apparatus
connected to the secondary must be as per-
fect as possible. Ieakage from the grid to
the fitament of ampli er tubes, thru the
socket, mounting, panel, wiring, or other-
wise, will decrease the amplification. The
lead from terminal “G” should be kept rea-
sonably short, but in cascade amplifer sets
adjacent transformers should not be mount
ed too close; a separation of at least three
or four inches should bz allowed.

R, R. and R, are the flament control
rheostats, and Ry is a special “A" Dbattery
potentiometer.

The circuit diagram here given has the

Radio News for July, 1921
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Canadian Radie Experimenters

SPECIAL
Radio Storage Batteries
40 Ampere hour, & wolta........... $22.00
60 Ampere hour, 6 volts....... .. 25,00
Baldwin Telephones, Typse C.. . 2415
Brandes Telephone, Superior.. 12.00
THI ... ciiinnenn. e . 18.00
2 5 . 21,00
Murdock Telephones, 2,000 ohm..... 6.00
8,000 oM . .....iiiieiiciaaia .20

Lateral Coils to order.

Inductances for Wireless Telephone,
Milllammeter and Hot Wire Meters.
Vario-Couplers and Variometers.... 4.25
Transmitters for Radio Purposes.. 8.50

LOOK LOOK LOOK
¥ HP 110 volt 25 cycle Menomi-
nee Motors .................... 0.00

1/5 HP 110 veolt 25 oycle Menoml-
nee Motaes 25

1/10 HP 110 volt 256 cycle Menomi-
nee Motors 2

Send 5S¢ for 30 page catalogue
J. M. PAQUIN
The Electrical Shop
787 Queen St., West, Toronto, Ont.

WINO BATTERIES
For Use With Radio Apparatus
BUY DIRECT FROM MANUFACTURER

6 Volt—go ampere hour....... $13.40
6 Volt—60 ampere hour, ... ..., 15.58
6 Volt—8o ampere hour........ 19.85

War Tax included—Express prepaid.
' Fully Guaranteed.
Send Postoffice or Express Money
Order.

The Wino Manufacturing Co.

717 Sycamore St.  Cincinnati, Ohio

AJAX LEARNERS KEY &
BUZZER SETS
“built for service” with code $1.75

“HYTONE’ BUZZERS  60c

external tone adjustments
‘“‘as good as the best”
Postpaid
AJAX ELECTRIC CO.

Falmer Bt. Carbridge, 33, Mass,

STAMMER

I you stammer attend no stammering schoo! till you get my &

FREE book entitled "STAMMERING, Itg Origia a:dt Thye ;Pg?
vanced Natural Mechod of Cure,” bound in cloth and stamped in
pure gold.  Ask for special tuition rate and a FREE copy
of “The Natural Speech Magazine,” Largest, best equipped ang
:tm:t S\gccesstful sg:’hooﬁl i the world for tha cure of stammering,

uttering. ete, © 3ing-sang or time beat. Write today. N

The Norih-Western Schaol, 2366 Grand Ave., Milwankes, Wis

NEGTIGUT

RADIO EQUIPMENT

Varlable Condsenera, Transmit
ters, Hoad Bands, Panel
Switohes, Ete.

Conneetlcut Tel. & Elec. Co., Moriden, Conn.

LEARRN WIRELESS

at the largest radio school
in the Central States.
Modern ¢ompiete &quipment,
Experlenced instructors. Dype-
mitory 1o econnection. -
dents may earn expenses i
necessary. Write today for
;a{.!.losue and full inforsia-
on.

CENTRAL RADIO SCHOOL
Indepundoncy, Ma
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| A Wonderful Regenerative Tuner
- $18 for Amateur, Commercial and
““"Radio Phone Stations

This tuner is absolutely the biggest value ever put on
the market for only $18.00. It reduces body capacity
and other interference to a minimum. It does all that
any tuner can do. It does more than other tuners on
the market costing much more. It is the very best ob-
tainable for radio phore work. It is enclosed in a hand-
some quartered =bnet with hard rubber panel.
Dimensions 11% x s, i inches.

Mr. William G. Jackson, 1%a Ave., Syracuse, N, Y.,
says: I have heard distinctly ‘lio phone from hoth

The Top of Radio Tuners for Long {5l o i e me bup ot mei ™
Waves —Tested and Won Out With $34 50
Many Points In Its Favor .

Tt has been tested beside other tuners and showed many points in its favor
when receiving from 2,000 to 20,000 meter stations. It is the product oi
thousands of experiments, years of experience and a thorough knowledge of
radio tuners. Its tuning range includes everything from Arlington time sig-
nals to the largest stations in use in this country and across the great deep,
the foreign countries. It brings in sigmals as clear as a whistle. Tt is very
selective and efficient. You must use it to appreciate its worth. Dimensions
10% X 10}4 X 5% inches.

Price in quartered oak cabinet..........................834.50
Price with hard rubber panel........................... 40.00

“I eonsider your New Long Wave Tuner a marked improvement over older type. The
easy and selective tuning, makes this new apparatus a very s'«tlsfactorv receiving instru-
ment. Theodore W. Case, Case Research Laboratory, Auburn, N, Y.

Send a 2-cent stamp for bulletins

COLBY’S TELEGRAPH SCHOOL, Auburn, N.Y.

— 2nd edition
Very Greatly Enlarged — 192 Pages 32 pages more than '
y eatly g g better paper, stiff covers, etc. o S
Bome of the apecial information contained in the new boek: Radlo tats sheet g ? THIRD gp
REA[:,&‘%},TASSE%Esgg THE (charges to and from vessels, eotc.); Cablo rates; Table for flnding cable J TioN
rharges to various points; Weather reports and bydrographic reports of i -zcgNS R
8.8. Newwon April 26, 1821. the world; Time signal section of the world; American, Irench, British and . ADID)] TED
Claremont, Vea. Canadian ‘tadio compass stations; General information sectlon; Inter-atlonal THE
Gentlemen:—Rec’'d your new call abbreviatlons; High' power radlo stations of fhe world: Press schedulss of RA CONSOL!DATED
hook yesterday. It is fine, Many spark  statlons. ADIO C Bag
thanks. Slneerely, The only hook fn print officlally lsting all the Radlo calls as issued The wy K
T. T. Bcholey, RBdo, Elsc. by the Bureau of Commerce. Every vessel and land statlon In the world is ”"‘“Eﬂrmrm.
Hsted elphabetlcally, according to names of vessels or land stations, and e it
Mattltuck, N. Y. according to call letters; Revision of American coastal stations under U. 5. saﬁ'?n,“'"* g
Dear Sira;—Received my call book Naval contro), and their Rew calls. '5.‘3':@; -
to-day .and it is well worth the ¥
waiting I did for it. Thaoks, i
ating L did for 1t Thasis =~ Every New Amateur Call Is Listed
April 28, 1921, . N
SPECIAL—Wireless Map of the World in
Buckhannon, W. Va., April 25, 1321 £ 1
Gemleﬁ]lenc_{] e ArrL 25, a2l Colors Given FREE With Each Copy
copy of the Call Book Third Edition -
ana T want to. thank yon gor st 1 Price $1.50 Prepaid
must say that It is wonderful and |
would not Want to be without 5 Sopy. Either Direct from us or for sale by the following
P. 0. Box 127 responsible Dealers:
American FElectro Tech. Appliance Co., Lehizh Radio Ce., Bethlghsm, Pa.
New York Clty | Linze Glectrical Supply Co.. St. Louls, Mo. Radio Electric Co. Plttshurgh, Pa.
American _Hardware Stores, Bridgeport, Conn. | McCarthy Bros. & Ford, Biffalo, N, y. | Radio Equipment ‘Co., Boston, Mass
ﬁtla.l]:l)uc Rug‘;h%o Oo.I: Boston, Mess. | McClurg & Co., A, C., Chlcage, IL %}J@‘g}eézﬂc Shop, Cleveland. Oﬁl]a
amberger ., L. Newark, N, 1. | Maohattan Eleotric Supply Co., New Yeork, Chicago i cago IU.
Beawood Specialty Ca.. St. Louis, Mo. | Meter Electrical Construcdon Co.. Qshkash, Wis. | Router Electric Co., Cinclunatl, Ohio
Prode Electric Co., Los _Angeles, sl | Meyberg Co.. <o San rs.nci.um Cal, | Riverside YLaboratory, Milwaukee, Wis.
Bunnell & Co., J. H. New York Clly | Mohawk Electrical Supply Co.. Syracuge, N. Y, | R0se Radio Supply, New Orieans, La
California Electric Co.. . San Franclsco, Cal. | New Era Shop, M]lwaukee, Wwlg. | Seunders Co,, 3, Boston, Mass.
Catton, Neill & Co., Honolulu, T. H. | Newman-Stern Co., Cloreland, Obts | Sehmidt & Co., Rudolpn, Roohester, N, Y.
Centrsl Radio Co., Independence, Mo. | Nola Radio Co,, New Orleans, La. | Sears, Rosbuck' & Co., Chicago, IU
Chicago Radio Apparatus Co,, Chicego, Il | Noll & Co., E, P, Phlladelphla, Pa. | Service Radio School, Washingten, D. C.
Continental Radio & Electric Corp..  New York Cliy | Northwest Redlo Service Co.. Seattle. Wash. | Shaffers’, Norfolk, Va.
Cutting & Washington Radio Corp., New York City | N. S, W, Bookatall Co., Sydney, Australls | Shotton Radio Mfg. Co., Beranton, Pe.
Detrolt Radlo Laborafories, Detrolt, Mich | Pacent ®lectric Co., New Yok Clty Smith Bres. Sarnfa, Ont., Capada
ewey Sporting Goods Co., Milwaukes, Wis. | Paramount Radio Supply So.. - Atlantlc City, N. J. | Swith Novotoy Eleetric, Ine., Charlotte, N .C.
Doubleday-Hill Electric Co., Pittshurgh, Pa | Parks, Henry Franeis, Butte, Mont. | Southem lectrica) Sapply Cs., San Dlego, Cal
Eiectro Importing Co., Now York City | Pearlman’s Book Shop, Washington, D._C. | United Radio Telegraphors’ Assoc.,  Baltimore, Md
Findley ¥lectrle Co., Minneapolls, Mlnn Penn Radlo Apparatus Co. Reading, Pa. | Western Radie Electrie Co., Los Angeles, Cal
Fuller Co., Seth W., Boston Pennsylvania Marconi Wireless School, Whitall Electrie Co., Westerly, R, L
Gurd & Co., wn. London, Canada Philadeiphla, Pa. | White Co.. The. Columbug, Ga.
Hico Wireless Suoply Co., Marien, UIL | Philadelphia School of Wireless Telegraphy Whits & Boyer Co., Weshington, D. C.
Holt Blociri DEs Co.. Jacksonville. Fia. Philadelnhia. Pa | Willlamson Fieetrle Co.. Seattle, Waah,
enlrins, Lester I., New Bedford, Mass. | Pledmont Electrle Co., Asheville, N. C. | Wilmington lectrical 'w‘DevlaIty Co.. Wilmington, Dal
Eetzenbach & Co F. 8. Trenton, N. 1. | Ploneer ETlect lo Co., 8t. Paul, Minn. | Wireless Mfe, Co. Canton, Ohln
Eendall Co., D. Worcester, Mass. | pitts Co., Boston, Mags. | Wirelass Press, New Tork City
Killoch C’o Davm New York City | Post omce New Co,, Chicago, I, | Younz & McCombs. Rock Teland, TIL
Kluge, Amo A, T.os_Angeles, Cal. | Precislon Equipment Co., Cineinnati, Ohin | Young Men's Christlan Assoc., Tog Angeles, Cal
Erause & Co., A F.. Detrolt, Mlch.  Radlo Distributing Co., Newarir, N. J. ' Zamotski Co.. Tos. M. Baltimore, Md.
.
Consolidated Radio Call Book Co., Inc., 98 Park Place, New York City
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Write to our nearest branch for

Canadian
Price List“B” of Radio Apparatus,
A ma t eurs Supplies and Publications.

Scientific Experimenter Limited

Dominion Bldg,, Confederation Life Bldg., 83 King St, E,,

Vancouver, B, C. Winnipeg, Man. Toronto, Ont,
Arcade Bldg., Viadghan Electric Co., Board of Trade,
Halifax, N, S. 94 Germain Streel St. Joho's, N’fr'd

St. Jehn

Head Offce, MONTREAL, "QUEBEC

11 St. Sacrament St.

Show Rooms,
88 McGill College Avenur

For Bringing in the Long Distance Signals
This familiar panel type condenser is unexceiled and
costs less than any other model on the market.

We guarantes thet {t will increase the eficlency of your

set or your monsy back,

PRICES

43 plate ... ..t iiii e $4.50
21 PIRtS ... i.ieveiiriaeee i 3.65
Dial extra .......covivinnaaiiia, W75

FPostage extra on 2 pounds,

EMPYREAN RADIO CO.,

Masonic Temple Building
Chicago, Illinois

Bound Volume of

RADIO NEWS

THE second year Bound Volume of Rabio
NEws Magazine is ready for shipment.
Volume No. 2 contains twelve numbhers,

starting with July, 1920, and ending with

June, 1921.

There are 936 pages, containing over
two thousand articles and over three thou-
sand illustrations, bound in red cloth, gold
stamped.

With its wide variety of original articles,
editorials, suggestions and drawings, this
bound volume forms a valuable reference
book on all questions of radio.

Send your orders at once, as we have
only a very limited supply on hand.

Vol. No, 1 is sold out completely and
cannot be procured any more; supply of
Vol. No. 2 will not last very long; orders
will be filled within 24 hours. Mail coupon
below, today.
= e o mm mCOUFPON o = m e o mw o

Experimenter Publishing Ce.,
. 233 Fulton 8t, New York.

Gent.leman Enclused find $2.50 for which send
ma bound VoL No. 2 of Radlo News a5 deseribed
above, Rend by Express collect. BSend by Parcel
Pscal‘,ban)d. find enclosed extra for Postage
(8 1be.).

(Indicate mode of traneportation.)

ing and super-sensitive galena crystal.

now several thousand are made at

A CHANGE THAT’LL INTEREST YOU

The quality of the FADA crystal detector remains the same—same bakelite XX base, carefully polished nickel plat-
The only change is that the price has been reduced from $3.00 to $2.50. The
reason—the very large demand during the last few months has allowed the manufacture of the parts on automatic
screw machines and punch presses where formerly they were made in small lots.

Instead of making hundreds,

once. You benefit by this reduc-
tion in cost. With crystals it's the
same way. Although thousands are
made up in one job lot every one
must pass a mighty rigid test for
sensitive spots. That's why the ones
you purchase are called Super-sensi-
tive.

DETECTOR
Now $2.50 Each

FADA CRYSTAL |

50 Cents Each

[—

Manhattan Elect. Supply Co., Chicago, Ill, and N. Y. City.
Cino Radio Mig. Co., Cmcmnah Ohio.

L. Bamberger & Co., Newark, N. J.

Kelly & Phillips Co., Brooklyn, N. Y.

K. & L, Electric Co., McKeesport, Pa.

Somerville Radio “Lab.,” Somerville, Mass.

Shotton Radio Mfg. Co., Albany, N. Y. and Scranton, Pa.
Tiber Drug Company, Jamau:a N. Y.

A, H. Corwin & Co,,

Chas. G. Rosewall Co.,

George Delaplaine Co New Brunswick, N. J.
Mutual Purchasers Association, New York City.

The FADA RHEOSTAT

is another “best buy for the money.” The
base (234" dia.) is made of Thermoplax
which is an asbestos synthetic product that
resists heat better than Bakelite. This
rheostat has a resistance of 6 ochms and
will carry 114 amperes. Furnished with a
good bakelite knob, nickel plated pointer
and screws for mounting. You can't buy

" $1.25 Each
F.A.D. ANDREA

Manufacturer of F. A.D. A. Radio Instruments

1882-A JEROME AVE., NEW YORK CITY

United Electric Stores, Pittsburgh and Braddock, Pa

ASK ANY OF THESE DEALERS

WHAT THEY THINK OF FADA INSTRUMENTS AND PARTS— THEN PURCHASE THE SUPPLIES YOU NEED
Wilkinsburg Battery Service, Wilkinsburg, Pa.
Continental Radio & Electric Co.,, New York City.
The Radio Electric Co.,
American Electro Tech. Appliance Co., New York City.
Newark, N. J

Bronx Radio Equipment Co.,
Radio Instrument Co., Washington, D. C.

Pittsburgh, Pa.

New York City.
Brooklyn, N. Y.
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secondary F terminal connected to the fila-
ment rheostat on the side away from the
filament. This puts a bias negative potential

on the grid of the amplifier tube which will p ROTECT You R VACU umM Tu BES

have a value of approximately one volt . | |
providing a six-volt battery is used and the .
filament current is adjusted to the normal 0 )

value of one ampere. Separate biasing bat-
teries may be used if it is desired to get the

absolute maximum of amplifcation. One or 1 i ) Multiplies theYLife of Your Set

two dry cells may be connected in series
with the grid circuit. These cells should | |8 front Destructive excessive amperage cannot

‘;%ng‘ingfec;‘ﬁg Ejjgnégr;flethﬁwisf‘%tg:% ter reach thedelicate filaments of any vacuum
tube if protected by a

leg of the filament. The positive terminal
of the battery should connect to one leg of garryi_r:g
the filament and the negative terminal to the apactly R d

tuner secondary. 1134, a eco

%% | SAFETY FUSE

Pat. Pending
Slips directly on filament terminals of any

The Phonetron 3 For

T,

(Continued from page 13) standard socket without distorting springs $ ﬂn
or lowering efficiency. RADECO Safety
Fuses positively protect your tubes indefi- -
. . . - N nitely.
mission in place of a microfone transmitter, RADECO Safety Fuses are equally valuable
Fig. 1 shows a general view of the instru- | B ! : in all C'W, work preventing injury o meters

ment. The large paper diafram is clearly e :‘::gg;}“grd:r“&} oSports, Send today cash,  35¢ Fach
shown supported on a metal ring faTstened to s . :

a heavy base to insure stability. The mag- ) e

net block may also be seen suspended in the S FROM YOQUR DEALER OR BY MAIL |
center of the ring by three rigid supports.
The connection block with its four binding
posts can be seen at the right hand end,
while the thumb screw for adjusting the

FILAMENT  Fon®ai Fani 44 V. VARIABLE “B”

. . Mounting 6
. RHEOSTAT i)
armature coil can he seen at the left on the ] ahms. \va smbs., BATTERY $3.60
apex of the conical diafram. ) . == 5 Post-
Fig. 2 shows the internal wiring and con- : p $1.75 puid Include postage on 4 lbs.
struction. The large field magnet winding iﬁy;?];edfav‘te Complets in handy wooden case undmadjusﬁixbclﬁ pho:]pll}ior
H 5 Lipmen ronze “‘jiffy"’ connectors, atter an  blod batteries
is connected to the terminals marked F.F., ; i stagiard VT i one 44 Uit weakens premattrely 1t oan. be
while the small armature winding is con- Seckot removeﬁ_al;m ;Jeplact;d—gl)er%bytngtlégr};)ajﬂlng total wolt-
H R o] i age, which maltes this the best bal value e ha
nected to the terminals marked A.A. % ) = émprovted o nny price "Set of 10 Renswal Usli, 84 Velt 510
The advantages of the “Phonetron” over R 4 b i ontac: postpaid. Just the thing for C.W. work.
other types are manifold. Tt faithfully re- a
produces signals and speech with practically | B . .
no distortion. Like other loud- speaking de- ) condenser Ground Wire 7c Per Foot
H I no s i 35¢ p.p.
vices, the “Phonetron” is not_an amplifier, No. 4 solld copper—rubber corered—triple brald—in-
but permits of j:he conversion of large ° Aerial Wire 1c Per Foot clude postage On 20 lbs. per 108D fi
amounts of electrical energy inte_sound, in 7 swands Mo, 22 copper—tin plated to 100 amp. 600 volt lighting
a most efficient manner. With sufficient am- prevenl. oxidation. Maxlmura radlatiin :
plification, signals can be heard many hun- prd strenetly o cude postase on 13 switches, $3.75

—

dred feet with perfect clearness.

ASSEMBLE YOUR CW. & PHONE SET NOW

) : We have the complete parts
Staﬂ.on Of the Radlo CIub Power Tu%es;SG.in., Cunningham 5 Watt
: . ' G. R. V.T. Sockets
Of ManSfleldg Ohlo G. R, Fila.me;t Rheo.ls‘ts.t, f25/, a.mpso Grath
" ; 017 Acme C.'W, Power Transformer, att,
(Contined fiom page 30] 0 Acme Choke Coils, Double Coil
Aeme Modulation Transformer, semi-mounted

Western Electric 1 mfd. Condenser; tested 1,000 volts
- .. - Conn, Telcphone Transmitter
used at the station, and incidentally has Radiation Ammeter; Jewell, _amp
made it available to the amateur fraternity, Radiation Ammeter, General Radio, 0-1, 0-1}%
The Radio Club has been answering hun- | g
dreds of inquiries about 8ZR and will be
glad to continue this practice as a help to
all amateurs. Inquiries should be addressed

to The Radio Club of Mansfield. | RAD'O EQUIPMENT co.
83| 630 Washington Street (4th Floor) Boston

Washington’s Birthday
Relay

SO i,

g g

) PRIZE WINNERS,

1—Leander L. Hoyt, Hayward, Calif.—Clapp- GAL " s L co
Eanstham ZRF regenerati?erreceiver. ENA - - I I N

2—Miss Winnie Dow, Tacema, Wash.—One baby Galena Crystal Mounted......... $o.50 | Silicon Crystal Mounted.........$o.50
S;;f‘gs g;vf fl*:g flg‘{jy not ?Efgn‘e‘rlgf};aﬁg Galena Crystal Unmounted...... 25 | Silicon Crystal Unmounted. ... .. .25
by Sears Roebuck Co., of cphlcaao and Phila- Galena Crystal Mounted in Std. Silicon Crystal Mounted in Std.

. Mhelpélia,APe:j- lin Richfeld Utal v b Murdock Detector Cup........ .55 Murdock Detector Cup........ .55

—M. S. - ic . h, s e
Chicago lga?:lilon-' Lahorat?)ry Zeuaith fegcnera- Ié:veéyt CrySta}i ?&i%gﬁ%%E%tgﬁN\&?;iﬂ&E
tor. onditions an

4=, Hood, Casper, Wyo. gets the Grebe CRIA DEALERS WRITE FOR DISCOUNTS,

o—D, I Bailey Clipton, lowa gots the Eleatric ROLAND BROWNLIE, Mig, 27 Oakland Avenue., EVERETT, MASS.

6—H. Berringer, Burlingame, Calif., gets the
two-step amplifier fram Montgomcry Ward
Co., of Chicage and Kansas City. This will | Insure your copy reaching you each month. Subscribe to Radio News—$z 00 |

h
}.;:ealfl um to get even hetter signals from the a2 year. Experimenter Publishing Co., 236-A Fulton St, N.




COMPLETE SETS OR
UNASSEMBLED  PARTS

We can supply all-necessary parts for
those who build their own apparatus,
or complete, ready-to-operate sets.
QOur complete stocks offer you a wide
choice of dependable apparatus at
reasonable prices.

A Few Specials:

Contact points............. 3 for 1oc

Binding posts....Brass 5¢, Nickel 6¢

Switch units................ 40¢ each

Copper aerial wire, No. 14....50¢ lb.

Lightning switches........$3.85 each
(100 amps., 600 volts)

14 HP AC. Motor. ...« os $17.50

Reasonable prices, good apparatus,
and courteous attention has earned
for us the confidence of our radio
friends. You, too, will find this store
o pleasant place to visit.

Dreyfuss Sales Corp.

179 Greenwioh B8t

New TYork

SPECIAL PROCESS PANELS
OF NATURAL OAK OR BLACK FINISH.

Treated with a special process made by us. Wil
not Warp or Shrink and is not effected by Tern-
perature changes Walerproof and possesses Hieh
Dislectrio properties. Easlly machlned and wil not
Crack or .
Tooks much betfor on your set than Formiean or
Bakelite and costs considerahle Less.

We ars prepared. to ship promptly and without
delay the followlng standard slzes.

5x 5x " thiek...8.35 6x12x 4" thick § .95
6x 6x 14" thick... .50 9x 12x V" thiok 1.10
6x 8x 4" thiek... .60 12x 12 x Ya’ thlek 1.50
6x 9x Va” thiek. 70 [2x [8X Y thick 2.00
6 x 10x 4” thick,.. .60 18 x 22 x /4" thiek 3.00
Strips 32 x 6: 3% x 6; 3% x 10. $5.40 each.
s, x 125 3% x 18, §.60 each. AIl %" thlek.
SPECIFY WHAT FINISH. NATURAL OAR OR

BLACE.

We will be pleased to0 quole prices on these panels
cut to a different size on recelpt of your specifi-
cations

Wa also oarry Tenso C.W. Inductance, Mounted,

§6.00; Unmounted, $4.50.
In purchaslng your Panels and Radle equipment of
us of which wo have all standard makes and our
prices are the same as advertised we will mount
1t on any of the ahove pauele you purchase accord-
ing to your specifications FREE OF CHARGE.
Progressive dealers stock these pansls.

TENSO MFG. CO. Marshall, Minn.

Speolallzing in the construction of Radio sets to
al e your specifications.

3" snd 3%* Dia, 2Vie per

inch, 258 per foot. 4 and 4%” Dia., 8o per inch, 30s

foot. 37, 3%"” and 47 Tubing has %" wall
Tublng has 5/32” wall

VARIABLE B. BATTERIES

2,5 Volts

[ CARDBOARD TUBING
In any Jength up to 257,

per
ey

I
22 Volts. vounn $2,50 45 Volts........ $5.00
% Postage Extra—Clreular for Stzmp. .
JEFFERY-CRAWFORD CO.
2173 Hillger Ave. Detrolt, Mich.

STANDARD RADIO EQUIPMENT
AGENTS FOR

FEDERAL TEL.
T AMERIGAN RADIO ©
BURGESBS AUDIO TRON.
GREBE e cHicAGO RADIGO LAB.
SEF%?%%ETSP ' TRESCO AND OTHERS

U. of 1. SUPPLY STORJ:'{_,R:::E?'_.
-29-31 SOUTH WRIGHT §
e 29csljmswlr-ucuc;r\l, ILLINOIS

COMBAT

A storage battery especlally designed for Radio
worlk. The only batiery with non-corrodlng binding
posts.  Wrlte for parficulars and incidenially get
your name on our malling list to Teceive our monthly
bargain sheeta.

Here 15 cons of the many items listed for July.
Dry cell B-Battery 43 volis...... o §1.65

INDEPENDENT RADIO SUPPT co.
8718 W, Douglas Blvd. Chicago, Il

Better Results With Less Effort

7—J. R. Hall, Washington, Pa,, gets the one-step
amplifier donated by the General Radio Co.,
of Cambridge, Maess.

8—E. Staats, Sacramento, Cal.—One Illinois
watch, donated by the Illinois Watch Co,,
of Springfeld, IlL

9—V. Mcllvane, Auburn, Ala.—One NSR 300 or
600 rotary gap, donated by Wireless Mfip.
Co., Canton, Ohio.

10—R. McCommon, East Palestine, Ohio—Onc
storage battery, donated by Klaus Radio Co.,
Eureka, Il

11—Xenia Radio Club, Xenia, Ohio—One $50 cou-
pon for goods from catalog of the AMRAD,
New York, N, Y.

12—E. W. Wiison, Olympia, Wash.—One spider-
web inductance tuner, donated by E. Turney,
Radio Hill, Holmes, N. Y

13—D. A. Wheelow, Pierre, S. Dak.—One pair
lattice variometers, donated by A. Hall-
bauer, Chicago, Ill

14—G. Robinson, Richmond, Va.—One antenna
switch, donated by Atlantic Radio Co., Bos
ton, Mass.

15—]. L. Cain, Nashville, Tenn—One 20,000
meter tuner, donated by TRESCO, Daven-
port, Ia.

16-—S. Ruth, Lacey, Wash.—One pair 50,000 obhm
fones, donated by C. Brandes, Ine., New
York, N, Y.

17—Lowell Radio Club, Lowell, Mass.—One C.W.
20B eunclosed gap, donated by Karlowa
Radie Corpcration, Rock Island, Il

18—]J. Bickel, Whittier, Cal.—One No. 14A rotary
gap, donated by Thc Wilcox Laborator.e ,
Lansing, Mich.

19—W. Arnold, Southbridge, Mass.—QOng pair
Baldwin fones, donated by John Firal Ce.,
Inc., New York, Y. These are the

Brownlee wireless fones.

20—W. Shoop. Vandergrift, Pa~—One pair of
Baldwin-Brownlee fones, donated by John
Firth Co., Inc, New York, N. Y.

21—R. Parker, Augusta, Me.—One pair No. 55
fones, donated by W. J. Murdoek Co., Chcl-

sea, Mass.
22—E. Thatcher, Oberlin, Ohio—One Acme 200-
watt C'W. transformer, donated by Acme

Apparatus Co., Cambridge, Mass.

23—7J. Coleman, Pittsburgh, Pa.—One new type
microfone for radiofone, donated by Fed-
eral T. & T. Co.,, Buffalo, N. Y.

24—R. Wilkison, Portland, Ore.—One No. 3§
condenser with' dial, donated by Chelsea Ra-
dio Co., Chelsea, Mass,

25—35. Ayer, Waterville, Me.—One Radisco coup-
ler, donated by Radio Distributing Co., New-
ark, N. J.

26—B. Bcenning, Atlanta, Ga.—One-quarter’ KVA
transformer, donated by Thordarson Elec.
Mfg. Co., Chicago, Il

27—A. Kisner, Fairmount, W. Va.—Onc oscilla-
tion transformer, with clips, donated by Shot-
ton Radio Co., Scranten, Pa.

28—A  Selby, Boise, Idaho—One RS87 tuner set,
donated by Signal Elec, Mfg. Co., Menomi-
nee, Mich. ..

20—G. Barnes, East Stonebridge, Quebee, Canada—
One No. 181 induetance, donated by the C.
D. Tuska Co., Hartford, Conn.

30—Major H. Stethen, St. Johns, Canada—One
pair of Baldwin Brownlee type fones.

31—Rev. Father Burns, Marshall, Tcxas—One
pair of Baldwin Brownlee type fones.

32—B. Phelps, Minneapolis, Minn.—QOne 0-5 E'd-
ridge H.W. meter, donated by J. Firth Co.,
New York, N. Y.

383—J. Guehaug, Baudette, Minn.—One 05 Eld-
ridge H.W, meter donated by J. Firth Co.,
New York, N. Y.

34—F. Mahr, San Francisco, Calif—Qne 0-J
H.W. Eldridge metcr. donated by J. Firth
Co., New York, Y.

35—]J. Martin, Amarillo, Texas—One 0-1 H.W.
Eldridge mcter, donated hy J. Firth Co..
New York, N. V.

36—DBenzee Bros., Buffalo, N. Y.—One 0-3 Midget
Advance meter, donated by J. Firth Co.,
New York, N. Y.

37—7J. DeWitt, Nashville, Tenn.—One pair Bald-
win Brownlee type fones, donated by J.
Firth Co., New York, N. Y.

38—A. Lorimer, Montrezl, Can.—One set honev-
comb coils, denated by Cotg Coil Co., Provi-
dence, R. 1.

39—C. Jones, Northhield, Vt.—One No. 21 variable

grid leak. donated by Chelsea Radio Co,,
Chelsea, Mass.

40—F. Fallain, Flint, Mich.—Onc No. 182 induc-
tance, donated by C. T Tuska Cop., Hart-

ford, Conn.

41—E. Brack, Midville. Ga.—One No. 41 bakelite
dial, donated by Chelsea Radio Co., Chclsea,

ass.

The two fellowing get one Connecticut wvari-
able condenser. donated by Connecticut Tel.
& Tel. Co., Meriden, Cenn.

42—0. Bowers, Marietta, Ohio.

43—J. Miller, Hammond, Ind.
Each of the followine get a UV200 bulb, do-
noted by the Radia Corporation of America
These bulbs may be had by writing direct to
QST explaining your wish.

44—M. Powell, Warren, Ariz.

45-—D. Culbert, Warren, Ariz.

46—L. Runey, Belmont, Mass.
47—R. Taggart, Pazadena, Calif.
48—F. Waverhancer, Pasadena, Calif.
49—XK. Lloyd, Erie. Pa.

Radio News for JTuly, 1921

10c CHARGES YOUR BATTERY
aTHoME E E BATTERY BOOSTER

WITH AN
and your station will never be closed bacause

of a discharged battery. Is it not gratifying

to feel that your flla-

ment battery will al-

ways be ready when

you want it and that

you will never have to

give up ' in disgust.
when working a dis-
tant station?

F-F Battery Boost-
ers are automatio ana.
operato  unattended. |
on Berew plug i lamp!
B socket, anap clips on|
battery termlnals and:
see the gravity come up.'

The ammeter shows you just the amount of
current flowing. The full wave of current is
rectifled thru adjustable carbon electrodes !
which maintain a constant efficieacy and|
last for thousands of hours, Everything ;
complete in one compact, self-contalned unit.,

The F-F Battery Booster Is a Magnetlc Rectifler for |
105-125 Volt 60 Cyele Alternating Curcent. |
Bantam Type 6 Charges 8 Velt Battery at 6 amperes. $15
Type |6 charges 6 Volt Battery at 8 amperes.... $24 |
Type (66 ohargss 6 Velt Battery at 12 amperes.. $32

Shipping Weights 10, 12 and 15 Ibs,

Also Baostsrs for 12 Velt Batteries at same priees.
Order frem your dealer or 8Send Check for prempt
Express Shigment. If via. Parcel Pest have remlttance
inglude Postage and lInasurance Charges. WIII also
ehlp C.0.D. Also F-F_Battery Boosters for oharping
batteries from Farm Lighting Plants, Direet Carrent
Circults asd Direet Current Generfitors.

For GROUP CHARGING uso the Full Wave. Autematio
F-F ROTARY RECTIFIER of 100 Vait, 36 cell capaeity.
Order now or write today for Free Descriptive
Bulletin No. 32 or ROTARY Bulletin No. 324

THE FRANCE MFG. CO., s Mok

Cleveland Ohio
CanadianRep: BatteryService& SalesCo. Hamflton, Ontarie

AUDIOTRONS
Double Filament

The original tubular vacuum de-
tector, amplifier, oscillator.

Mail orders promptly filled.

$6.00

We pay Parcel Post

The Whitall®Electric Co.

Bridge St. at Stearns Sq.
Springfield, Mass,

UL O U L TR )

0.SCHOOL:

BOSTON

NEW YORK
Offers a therough ecomraze in
all branches of wireless teleg-

raphy. Radlo Operators earn
at the start $125.80 per month,
and first class board, eto., free.

Our school prepares you for
your licente in three to four
months, Positions gnaranteed
to first grade Uocensed overa-
ters, Alse MORSE TELEG-
RAPHY.

Day and evening elassos.

The leading Nautical School in
U. S 4. Established 1804.

CAPTAIN F. E. UTTMARK, Principal
Write, call or phone for illusirated
bookiet.

8 STATE ST., NEW YORK, N. Y.

Facing Battery Park, N. V.
Telephone, Bowling Green 8079

UTTMARK’S for Nautical Education

S T L LT T

IR

)

3
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Each of the following get a UV201 bulb, do- |
nated by Radio C. of A., by writing to

g s, S 2 A QUALITY PRODUCT FOR THOSE WHO DE-
BN TY o ,((@ ,,I,l,,,,,,h MAND THE BEST
W Ud 89

53—T House, Dublin, Tex

55—R. Stott, Douglas, Ariz. /
The fo]lowmg get a bulb from the Audiotron
Mfg. Co., thru E, T. Cunningham, San \ _\.
Frangisco. el

56—L. Peine, Houston, Tex.—One C-300 bulh.

57—G. Riddetl, Shehoygan Wis.—One C301. The
writer has these bulbs at Davenport, la.
The following get a yearly subseription to

Somerville

the Pacific Rodio News.
58—C. Lundquist, Winfield, Iowa.
59—H. Dunn, Oxford, 0]110
40—R Bingham, Oneama Nv.
61—]. Kolb, Louisville, Ky
62—H. Sairg, Amhndge Pa.
¢3--], Copeland, Ashland, Ohio.
64—R. Winchester, Syracuse, N. Y.
85—P. Harmegnies, Rapid City, 8. D.
66—L. Mathias, Antigo, Wis.
$T—W C. Brrdges Superior, Wis.
The following get a one-year's subscription
toRapro NEews.
§8—I°. Breene, Jowa City, Towa.
69—E, Beardmon, Glasgow, Kansas.
70—]. Imsdahl, Pitt, Minn.
71—T3. L. Caston, Gainesville, Ga.
72—M. Koupal, Eugene, Ore,
The fuﬂowmg get a one-year's subscription

Me.
’H-—G Turner Independence Mo.
75—M. Flynt, Madison, Me.
76—F, Miller, Emporia, Kans.

Dial Indicator
$2.00

These are extremely desirable on tho single
cireuit Tuners which we prediet will be
the coming Yogus.

The lower half of scale I3 admirably for
direct calibration with ecall letters.
Waterproof India Ink is Suggested.

By Rofating the Dial to the right—The
Natural Way—The Reading Increases.

Dial is of No. 16 guage Brass, 4” Dia.
Silver Plated and Lacguered. Will not

arnish.

The Flanged Knob is of Real Bakeljte and
has a permanant Gloss not to he had
with rheap Composition Knobs. Wikl
Not warp.

The Knob has a %" hele and is Fastened
to the shaft by a set sorew,.

Knob Diameter is 1%~ Flanue Diameter,
2%4”. Muech experimont shows this to be

T7—W. Harris, Marhsfield, Ore.
The fo]lowlng gets a two year subscription
ta Radio Topics.

the right size.

SOMERVILLE ENOB INDICATOR—S0c. [
derson, M bfield, Ore,
78—F. Andersa ars This is lhe seme Moulding as used on the dial and 1s useful AMATEURS! DEALERS!
on coupling and Tickier Rotors, ate. Tis Non-Melting Feature Bo the frat in An exeellent in-
Makes 1t lnvaluable as a Rheostat Knoh. your town to Re- vestment for
. . ;vu_v%u&lfs your lsﬁt g{:{n%& S] T %p_tr
wit emerville ) ota-~
Radio Digest Lsir mselte oo s ek the Taver Kagpe 13t | Bhee A% || Lo sens sos
. @l €RSS0rits.
(Continued from page 27) Radius Bronze Blade Locked to the Brass Shafy With Bush- - Now.
ing. 2 Lockputs. All metal parts Pollsbed Nlckel,

types of receiving aerials are described to
serve for reception and measurement of the
magnetic field. (e) Measurement of the

NEW PRODUCTS:
We Have Them First

Murdock No. 56 2000 OHM Headsst $5.00. The same

Receiving Current.—This is generally car-
ried out by one of the following methods:
(1) Inserting in the aerial circuit the heater
wire of a thermo-couple and connecting the
ends of the couple to a galvanometer; (2)

high <Quality and Moderais Price as the §5's with the
gdd‘ejd feature of tbe New Comfortable Navy Style Head-
a1

Murdock |mproved Crystal Dstector, 70c. This New Type
has the Upiversal Adjustme

Tested and Gunrinteed Galena Crystal, 25c.

inserting in the aerial circuit the heater wire WE SELL!
of a “Duddell” thermogalvanometer, which Westinghouse Products in Stock
is merely the combination in a single instru- T Cabi $65.00: Dotottor and Two Stage Amplif 55.00

003 . §65.00, (b in
ment of the couple and galvanometer; (3) Cabinet, :aneé'omplm ‘Reoaivor, $125.00. o coiner $ Bo One SPECIAL
inserting in the aerial circuit a bolometer 3295 Warg  Leonard
connected to a Wheatstone bridge, which al- CKEBE {{Amb Products in Stock a0 X
lows the variations of resistance of the wire . R. 5 Recolver, $80.00; C. R. 3 Relay Tuner, $65.00 Paragon RA-Tons, Two
to be measured. These three methods are E— Teft, at $78.00; un-

mounted,$12.00.
Weatern Electric Head-

given in the order of increasing sensitive-

B e eats B sersitve Radio Corporation Products in Stock

: . : U.V. 200 Detector, $5.00; U.V. 201 Amplifier, §6.50; U.V. 202 Power Jube, $8.09: ets, $12.10 each.
brated so as to give by their readings the .V, 203 ;’ggverUTuhe 215?0?10 U-V. 204 Power S’I;ube sonoo by Kegat.nm s, $ ¢

; Rectifler, § cuetron Rectifler, £26.50;° U.p. "1610 Poer Mevne Send 20c for G
effective value of the current and the use . $38.50; U.P. 1368 Power Transformer, $25,00; ¥ 4 M:\crcrphorel; Trans- and Tracatl:: onntarog\ae
?f the thermogalvanometer seems to be pre- uer, S7.253 LA 71P2 Amplifyiag ;Prsﬁsrosmﬂ $7. oo(J UR 542 VT. Sockst, :nd Phone Transmit-

$1.00; P.R. § 'A’" Potentiomster, $2. pecisl R A Power Tube Circuita ors.

erred asdbemg simple, easy to handle, ac- T Roqueet.
curate and sensitive—Radio Review. REMEMBER.—We Pay

CHELSEA 3 B D .0011 Panel Condenser, $4.75; .0008 size, 34. Postage in Flrst Five
CHELSEA 3%~ Bakelite Dial—Non-Warping— % or 3/16% Hole "$1.00. Zones:

Some Trasmitting Tube
Data
(Continued from page 8)

Somerville Radio Laboratory, witz o arsit,..

burns out a few while learning, so some
precautions are therefore timely

Of course, we all know that an overdose TUSKA MOULDED

of voltage across the filament terminals r
will soon terminate the activities of any o VARIOMETER
respectable vacuum tube, but only a few ; . .

seem to realize that there is any other ¥, 3

method of overloading a transmitting tubc.
It is not safe to operate a tube on high

Mechanicelly and
Electrically Peerless

pl}alte voltage without a plate current meter. S ) - - See them at your dealer’s
This should be a D.C. milliameter Liaving a : : 2

range suitable to the size and the number L Send 5¢ for Catalog No. 2
of the tubes used. The correct plate cur- b ! Receiving Sets, Knaobs,
rent for any particular make of tube should : Dials, Variometers, Va-
b_e obtained from the manufacturer, as the riocouplers, C.W. In-
life of the tube depends very much on how i ductances, C.W. Trans-
closely one conforms to this rating. With : : formers.

a plate current of 20 milliamperes the life /

gf an A—hP1 transl‘gitting tube is about 250 Ja The C. D. Tuska Co.
ours, while if the plate current is kept

down to 15 millamperes the life is about TYFE 200 PRICE $7.28 HARTFORD CONN.

doubled. Tt is easy to obtain a plate cur-
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More Sensitive Than

The Ear of An Owl :

Ernest Thomson Seton, the naturalist, says owls have

the most sensitive ears known.

Brandes Wireless Receivers are more sensitive—an

The

improvement on nature.

perfectly matched in tone and this

two telephones are
exclusive

Brandes feature adds force to the supersensitive

mechanical tympanums.

BRANDES

The minutest sound vibrations quivering through the
air from out the far distances are caught and focussed
into the clean, clear notes
of the readable message-—
Brandes headsets getting it
all, where other equipment
gets little or none.

Send 5¢ for Catalog ‘G’

DEALERS— .
Wrile for Special Proposition

C.BRANDES, Inc.

Room 823
32 Union Square
New York City

Ma I'ched -Tone
HEADSETS

oo

—

= ope
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NEW PRIGE ON SPIDER-WEBS

Tunes
180-400
Meters

Iustration shows front of
cabinet removed.

You will hear more stations and hear them

better no matter what apparatus you now

Owing to the bxg drop in all
costs we are giving the wire-
less man the full benefit.

SPIDER-WEB
REGENERATIVE COIL SETS

are now

$5.50

FORMERLY $8.00

In getting all the zoo meter
stations including wireless
telephone this little set can
not be surpassed regardless
of cost—over 3000 now in use,
Send for full particulars and

With each Radiotron T.V.202 power tube, for radiophone and
aharge your cholce of elther the latesk Murdock Impreved mnmat typo V.T. socket for use with the above
fube or the Radio Corporation of Arverica’s specia) 5000 obm, size "M Gri
obms, dealgred by the General Electric Company for use with the T.¥W. 202

Only pew and high grade apperatus carried in stock and all goods guaranteed to arrive In perfect condltlon.

have, The Bureau of Standards are using i
Spider-Webs. new circuit. No charge.
PACIFIC COAST ﬁxX,ENTs ES EUGENE T. TURNEY LABORATORIES
LD LABORATORI
?AI%\IRJ]})%ED CALIF. Radio Hill Holmes, New York
With Each
FREE ,vw» FREE
Power Tube

‘W. transmission, we will supply free of

d Ieak with midtap at 3,500
Price $8.00,

All orders are filled within twelve hours and are shipped postpaid and insured.
' THE KEHLER RADIO LABORATORIES, ABILENE, KANSAS
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rent of 50 or 60 milllamperes thru one of
these tubes, but its life under such condi-
tions would be about half an hour.

When an amateur has been obtaining an
antenna current of several amperes with
his spark set, and starts CW work, it is
most natural that he would try to obtain
just as much. Many articles in former
numbers of this magazine have shown that
a small CW antenna current will carry as
far as a spark set having an antenna cur-
rent many times greater. The writer has
obtained as much as one ampere in an
average amateur antenina from a single A-P
tube; the space current was excessive, and
the life of the tube some 20 minutes. Con-
sequently, a boast about high antenna cur-
rent from a small tube set means nothing
as to the ability of the boaster; it really
means inefficiency when one considers the
ratio of output to upkeep,

A case somewhat analogous to overload-
ing a tube would be attempting to use a
1 h.p. motor on a 2 h.p. load. The motor
might revolve with such an overload, but
it would draw about twice as much current
from the line, would heat badly and would
soon burn out.

Because a tube will oscillate with a full
six volts on the filament is no reason why
a filament rheostat should not be wused
After a tube has started oscillating, it is
generally possible to cut down the filament
current quite a bit without decreasing the
antenna current. This will, of course,
lengthen the life of the tube, The filament
of the A-P transmitting tube is desxgned to
work on six volts with a rheostat in series.
The filament current is .75 to .8 amp.

Recent tests made at the University of
California by Mr. A. K. Aster, of the
Physics Department, show that the resist-
ance between adjacent prongs in the con-
densite base of these tubes is 100 megohms.
The measurement was made with 1,500
volts D.C. Moisture in the atmosfere has
no appreciable effect on this result.

The results obtained with the A-P trans-
mitting tube show that CW is not only the
solution of the QRM problcm for the ama-
teur, but the means of carrying on the long
distance relay work as well. The achieve-
ment of Mr. Hugh Robinson (20QR) of
talking to Scotland was accomplisht with
four of these tubes. Very recently Mr.
R. Rheem (6AH) of Oakland, Cal, talked
to Los Angeles with the same equlpment in
the - daytime. Both these amateurs were
using rectified A.C. on the plate.

Nauen Time Signal
Radio Service

(Continued from page 12)

not cease to improve its precxslon apparatus,
thus making the Nauen time service an ever
more useful link in the economical life of
the world.

An improved Time Signal Receiver de-
signed by the Telefunken Company affords
everybody a means of profiting by the Nauen
time service, without any considerable out-

lay.

Radiating Eight-Tenths of
an Ampere With a Single
llJ"! Tube

(Continued from page 14)

R AR OB IR

Lr—Inductance—4" tube, wound closely
with 20 turns of No. 22 double cotten cov-
ered magnet wire.

C—Condenser—Grebe Type RCVE (any
condenser of .001 to .coo5 mi. will do).

A — Radiation Ammeter — Westori,
amps.

o-T
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R—Grid Leak—s,000 ohms, standard car-
bon potentiometer type.

sz—Condenser—Grebe, Type ROCE, oot
mf.

Lz2—THigh frequency choke—Radisco or
Duolateral No. 750 or Honeycomb No. Goo.

M—Space current meter—Weston Milli-
ameter, 0-100.

C3 — By-pass condenser — Grebe, Type
ROCF, 0o mf.

K—IKey—Any make.

A. C.—6o cycles—Line current, from

A. C supply.

V. T.—Vacuum tube—In this case a West-
ern Electric receiving tube, commonly called
a “J" tube.

From the fotograf it will be seen that a
vacutm tube control unit, such as is ordi-
narily used for receiving and includes the
filament rheostat, V. T. socket and grid con-
denser and leak, forms the nucleus for the
transmitter and the inductance was mounted
inside the cabinet of this unit. Fig. 1 shows
the wiring diagram of the circuit and it is
interesting to note that its use in conjunc-
tion with an antenna of .cooR mf. and a re-
sistance of 8 ohms the radiation was .2 of
an ampere.

‘With this very low radiation reliable com-
munication was carried on in daylight for a
period of 10 days with a station 30 miles
distant. Signals were in every case reported
very distinct and easily readable, altho the
note was very low, corresponding to the fre-
quency of the current used to supply the
plate circuit.

Using the same circuit in conjunction with
a plate voltage of 220 volts the radiation
was exactly doubled and the distance for
reliable communication was increased to 40
miles. A further increase in the plate po-
tential was provided by placing a 6o-volt
storage battery in series with the A. C. sup-
ply. A curve of the emitted wave produced
by such an arrangement is shown in Fig. 3.

WHERE NO MORE THAN 110 VOLTS I8

AVAILABLE

We are all not fortunate enough to have
220 volts at our disposal and for this reason
the circuit shown in Fig. 2 was tried out
and found to be satisfactory in every way.
An Acme transformer, Type CWMig, hav-
ing a Ward Leonard 6z ohm standard re-
sistance unit in series with the primary was
used to step up the A. C. supply voltage to
approximately 400. The radiation in this
case was found to be .8 of an ampere and
reliable communication was carried on in
daylight over a distance of 50 miles. It will
be noted from the diagram that the key
used in the primary circuit, altho it may
just as well be used in the filament lead or
in series with the grid leak.

Tn this form of transmitter a perfect
modulation of the supplied current is ob-
tained. The curve in Fig. 3 indicates the re-
sult obtained. Since the tube will function
only when the plate is at a_positive poten-
tial and since there is a periodic alternation
in the line frequency, which, in this case
is 60 cycles. it will be seen that a group of
waves will be emitted for every positive
alternation and that 6o distinct groups
will bhe emitted per second of operation.
From the above it will be observed that a
rather low note results, which may be raised
by any of the following methods.

A huzzer may be inserted in the grid cir-
cuit, the buzzer may be substituted by a
chopper or tone wheel, or a chopper may be
placed in series with the antenna.

A good tone wlheel may be made from a
commutator having four segments driven at
a speed of 3600 rpm. Where it is pos-
sible to secure a svnchronous motor, for use
in conncction with a tone wheel, it will be
possible to obtain a full and even outpul at
a frequency equal to 48 cycles, when a
commutator is provided with eight segments.
Where insulation difficulties are found to
exit it is advisable to insert the chopper in
the grid circuit.
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did we start building condensers?
should you investigate Cotoco condensers?
should you use a Cotoco condenser?

The curves above were made to compare the sharpness of
resonance of our condenser with the usual type assembled be-
tween bakelite heads. It gives the essential reason WHY
this condenser will produce results you want. If this 1s not
sufficient reason, let us send you our descriptive bulletin, which
will give you all the details.

Made in three sizes .0005 M.F., .0007 M.F. and 001 M.F.

In case as shown, or unmounted.

Get on our mailing list NOW

87 Willard Avenue

COTO'COIL CO. PROVIDENCE, R. L

Chelsea

Variable Condensers

(DIE CAST TYPE)

No. Capagity Type Slze Weight Price
] Q01 Im.t Mounted A5%x455x3 V4 134 [bs. $6.00
2 0006m.1. Mounted A%ax45%6X2% il Ibs. 4.50
3 00LIm 1. With Diel 4V4x3x4 2 lbs. 4,75
3 .001Im. T, Without Dial 4l x3x4 2 iba, 4.85
4  .000Bm.f. With Dial’ 43 x3x3Vy 1¥q lhs. 4,25
4 .o006m.t. Without Drlal 43 x3x3Va [y lbs. 3.85

Top, bottom and knob are genuine bakelite, shaft of
steel running in bronze bearings, adjustable tension on
movable plates, large bakelite dial reading in hundredths,
high capacity, amply separated and accurately spaced
plates.

Unmounted types will fit any panel and are eqguipped
with counter-weight.

Purchase from your dezler.
send .to us. Bulletin sent upon request.

CHELSEA RADIO CO., 17 Fifth St., Chelsea, Mass.

Manufacturers of Radio Apparatus and Moulders of Bakelito

if he does not carry it,
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DAY OFFER

Save Money—Get a FREE Premium Besides

The subscription price of Science and Invention has
been $3.00 per year. For 30 days, not only will we
give you a full year’s subscription (12 big numbers),
for $2.50, but we will also give you absolutely FREE,
your choice of any of the well known boolks shown
below. Read the special offers. If you want more than
one book free take a two or three-year subscription.
For each year you can take advantage of one offer.

If you are already a subscriber to one of our mag-
azines, take advantage of this opportunity and send
in your renewal subscription, stating what free pre-

mium you prefer; you are at liberty to send as many
subscriptions or renewals as you desire, and you can
pick out a free premium for each year’s subscription.

You may also take subscriptions of your friends
and earn the free premium for yourself.

You must act at once—Today.

These sensational offers are made by us at a tre-
mendous sacrifice in the hope that your acceptance
will make you a life-long friend of our magazines.

! 1 Please use order blank below! !

The Experimenter Publishing Co., Inc.

236 FULTON STREET, NEW YORK

Special Free Premium

Special Club Offer

Special Free Premium

Offer No. 1
The How and Why

RADIO
NEWS

Offer No. 3

Wireless Course in
20 Lessons

of Radio Apparatus
By H. W. Secor, E.E.

This newest of Radio Works has
160 pages. 6 x 9 inches.

OFFER No. 1

Above Book, bound in
special cloth, flexible, hand
sewed. FREE with a year’s
subscription to Science and
i’ Invention for $z.50.

Special Free Premium
Offer No. 2

A Thousand and

One Formulas

b g 00 g e e | ONTEB
Jt:’oe stand rotclegh }fax?dlingyin leabura- 0“&' 50 “
tories. Size 8 x 9 inches.

OFFER No. 2 Offer 6D “

Above Book, bound in Offer 6€ M

speeial cloth, flexible, hand
sewed. FREE with a year’s
subscription to Science and
Invention for $z.50.

— AR M RN S G M MR M R M A e mm o ey

MARK SQUARE ABOVE FOR ITEM WANTED.

B ' o (- e

EXPERIMENTER PUBLISHING COMPANY, Inc. s
236 Fulton Street, New York City, N. Y. ]
Gentlemen: 1
Enclosed find $...... for which send me: :

O Offer No. 1 O Offer No. 6A 1

J Offer No. 2 [ Offer No. 6B :

O Offer No. 3 0O Offer No, 6C I

O Offer No. 4 O Offer No. 6D 2

O Offer No. 5 O Offer No. 6E )

1

!

[}

1

1

1

1

THE 1005 WIRELESS MAGAZINE

ctence and
Invention

T

THE, UNDISPUTED AUTHORITY ON SIMPLI-
FIED SCIENCE AND MECHANICS

BOTH MAGAZINES

With any one of the FREE Premiums, as described =

$3.50

Offer GA SCIENCE & IVENTION with Premium 1

The Biggest Clubbing Bargain | Siz&
Ever Offered.

By 8, Gernsback, A, Lescarboura
and H, W, Becor, E.E.
{10th Edition)

Size of hook is 7 x 103 in., 180
pages, 850 illustrations,. 30 tables.

OFFER No. 3
Above Book, bound in
special cloth, flexible; hand
sewed. FREE with a year’s
subscription to Science and
Invention for $z.50.

Special Free Premium
Offer No. 4

Experimental Electricity
Course in 20 Lessons

By 8, Gernsback and

with Premium 2 B W, Secer EE
With PlElllillm 3 angh;noegolgha‘x:uou;%l(;l £ 111}.\25%2\?::%?
with Premium 4

Size of book is 8 x 9 inches.
OFFER No. 4
with Premium 5

Above Book, bound in
special cloth, flexible; pocket
FREE with a year’s
subscription to Science and
Invention for $2.50.

© HOW TO MAKE
i ELESS
] SENDING APPRRATUS

Special
Free
Premium
Offer No.5 |

Design and Construction of Audion Amplifving Transformers
Radio and Audio Freguency Type

How to Make Wireless Sending Apparatus
How to Make Wireless Receiving Apparatus

OFFER No. 5
Above three Books as described FREE with a Year’'s Sub-
scription to Science and Invention for $2.50.
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TUSING BOTH SIDES OF THE CYCLE

Mr. Dieh!l introduced the following cir-
cuit for using both sides of the cycle for
the production of C. W. at a meeting of
the Brooklyn Radic Club, before which he
delivered a paper on his findings in C. W.
work, several of which are here described.
Tho some of the circuits have been used
since that time and their use is rapidly
growing, Mr. Diehl made his experiments
several months ago and explained his cir-
cuits to the club as far back as February.

Using two tubes, as is shown in Fig. 4,
it is possible to use both sides of the A. C.
supply, with the resultant wave shown in
Fig. 5. Tt will be seen from the diagram
that a transformer with a single primary
and two secondaries is provided, aflowing
one secondary to function with each tube.
The result produced is as follows:

MRy

Fig, 3 shows
the oscilla-
tions pro-
duced by a
W, set us-
ing only the
ositive
alves of the
¢ycles, while

Fig. 5 shows
the oscilla-
tions pro-
duced by a

“\I‘N\, N\“
: /} foe et

A5

When the line voltage is positive the
transformer secondary indicated in the dia-
gram by T1 is positive and tube No. 1 func-
tions. When the line current is reversed
the plate potential supplied to tube No. 1
is negative and it doés not work, but tube
No. 2 operates from the positive potential
supplied by the secondary indicated by Tz
Tn such a systern a 1zo-cycle note may be
produced without the use of a chopper or
other form of mechanical circuit breaker.
When suitable choke coils are provided, it
is also possible to smooth out the resultant
current so as to allow voice modulation to
be used. The greatest drawback in this
form of circuit is that there is a continual
hurning of both filaments, tho there is a
wave emission which corresponds to a little
less than would ordinarily result from the
use of a single tube where a constant source
of positive potential was available. The
loss in a set using two five-watt tubes is
about six watts. This loss is not of “much
consequence, when the advantages of such
a circuit over any other, which could be
used under the same conditions, are consid-
ered.

It is quite doubtful that a transmitter of
the spark type could be obtained which
would lend itseif to such very favorable
working conditions and would cover the
same distance, regardless of power consump-
tion, for anything like the same price, even
if the majority of the parts were not to be
found in the receiving station, which is very
unlikely to be the case. Where these units
are to be found it is quite simple to estimate
the uitimate cost of a good C. W. trans-
mitter, arranged from the foregoing infor-
mation which will suit quite well the needs
of most small stations and will result in the
ultimate reduction of interference caused by
the less efficient and bothersome spark trans-
mitters, even tho they are of a design which

WITH THE

“Just Listen—The Omnigraph will do the teaching”

BARAAATHAIRAALLATERLIASALHAANSLLSL ALY S SN SO

For a few dollars you can have a complete
outfit that will make you an experienced
operator in the shortest possible time. No
hard, laborious work—)ust learn by listening.
The Omnigraph is adjustable so you can start
receiving messages slowly, gradually increas-
ing the speed as you become proficient.

Write for Free Catalog

Send for a catalog today, showing the 3 differ-
ent models, $14 to $30, or purchase through

. your Electrical Dealer. Every Omnigraph
is sold with the absolute guarantee that you
must be satisfied or your money back for the
asking. Mail the coupon today—the catalog
will come to you by return mail

The Omnigraph Mfg. Co.
26 F. Cortlandt St., New York City

DT R S L L VUL TV AT VO TS|

Learn Telegraphy

{Wireless or Morse)

The EASIEST, QUICKEST,
CHEAPEST WAY

AT HOME

Let The OMNIGRAPH Teach You Wireless

In Half the Usual Time

The Omnigraph is an Automatic Transmitter that teaches you both the
Wireless and Morse Codes, at home, without any expense except the
cost of the machine itself. Merely connect to battery and your Buzzer,
or Buzzer and Head Phones, or to your Sounder and the Omnigraph
will send unlimited messages by the hour, at any speed you desire,

USED BY THE U. S,
GOVERNMENT

The Omnigraph is used by the
Government in testing all appli-
cants applying for a Radie
License, Tt is alsc used exten-
sively by the large Universities,
p Colleges and Telegraph Schools
throughout the Country for
teaching Wireless and Morse.

Hundreds of the Army's skilled
operators who served during the
war learned with the Omnigraph.

OMNIGRAPH g

Youw'll be surprised how quickly you will attain
speed, Even if you are already an operator
the Omnigraph will help you. It will make
you more proficient, fore accurate and more
confident. Thousands of Owmnigraphs are in
use today and thousands of operators owe
their success to them.

| The Omnigraph Mfg. Co.
26 F Cortlandt St.,
New York City

Gentlemen:—

I As per your ad in Rapro News please mall
me your free catalog of Omnigraphs.

THE ROTARY MODULATOR

For Successful 200 Meter Tone Tramsmission with Power Tubes

Is your new CW set difficult to
heterodyne at 200 meters? Then use
the ROTARY MODULATOR in the
circuit and watch how easily your tube
got cuts thru the summer static.

You can operate this modulator iz
golf-rectifying eircuits where straight
CW is impossible on account of the
ripple.

Rememher that we furnish with
each modulator a blue print and com-
plete design data for & modern tube

transmitter,
Price of modulator complate, not in-
cluding motor ................. 10,00

We can supply a dependable West-
inghouse motor to drive the medula-
tor. Prices upon application,

Order from your dealer or direct
from

Northern Electric Company

SCHENECTADY, NEW YORK
P. O. Box 371
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KLITZEN RADIO MFG. CO.

RACINE, WIS., U. S. A,

VARIOMETER No. 220 VARIOCOUPLER No. 230

WATCH
THIS
SPACE
AND
GET ON
OUR
MAILING
LIST

Forms kiln dried wood Formica tubes

Offset windings Variable in steps of two turns per tap
No friction contacts Gorton engraved bakelite dial

3,/ 16" shaft For use on wavelengths up to 475
Gorton engraved bakelite dial. meters.

No. 220 Variometer $6.00 No. 230 Variocoupler $6.00
With Knob and Dial $6.75 With Knob and Dial $6.75

INVENTORS ! '

If you have a worth-while tdea and have not the time or the equipment to develop it
successfully, let us do it for you. ¥Your rights will be fully protected. Ws will even assist
you in taking out a patent if you so desire.

This company has specialized for years in the building of models, electro-magnets, solen-
olds and developing inventions,

‘While we have never advertised except in our former catalogs that we did this class
of work there has been a more and more persistent demand for such work, and we have
decided to let the public at large know that we do such work a8 a regular thing, We have
a well-equipt shop in which every kind of ressarch work can be done and any invention cau
be developed at a lower cost than it could be done anywhere in the United States, This
work is done under the personal supervision of

MR. H. GERNSBACK,

Editor of SCIENCE AND INVENTION and RADIO NEwWS

Mr. Gernsback has had vast experienmce in patent matters and has given advice to
thousands of inventors during the past fifteen years thru his patent advice depart.
ments in ‘‘Modern Electrics” as well as ‘‘Science and Invention’’ (formerly ‘‘Electrical
Experimenter”). Mr. Gernsback understands the needs and wants of the inventor, being
an inventor of several hundred devices himself, You may therefore rest assured that the
building and developing of whataver devices you require wlill be done under expert guidance.
Let us have vour inquirlies and blue prints or drawings.

TSI L R
IR B

E. [. CO.
H. GERNSBACK, President 233 Fulton St., New York City
Established 1904

R R (5t DT,
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is within the law. Being on the shady side
of the law is not the only thing to look out
for: with the rapid growth in the number
of stations which transmit, it s essential
that each and every one, in order to even-
tually help itself, so conduct its transmit-
ting as to cause as littkn interference to the
other fellows as possible. The application
of the Golden Rule may sound a little too
mich like Sunday School, but in it we will
only find the acme of operation even tho the
rule is applied from the selish realization
that it will eventually be for our own ben-
efit.

In addition to the circuits herein described,
others will suggest themselves to the reader,
whereby he will be able to use the same
tube for sending and receiving, by using a
switching arrangement. Such a concentra-
tion of apparatus would allow for the best
possible kind of a portable set to be used
v.ihere it was possible to use an A. C. sup-
ply-

The Oscillograf

(Continticd from page 60)

wave from the telefone set is rectified, then
the vibrator will be effected only in one
direction due to the rectified wave acting on
it, but because of the too rapid frequency of
these oscillations the vibrator will simply be
deflected an amount proportional to the ef-
fective amplitude of the wave. Thus, al-
tho the r. f. wave acts on the vibrator, it
simply records a straight line proportional
to the effective amplitude of the wave when
unmodulated. In order to secure this rec-
tification of the r. f. wave, a tube circuit
is s2t up as shown in Fig. 0, which is coupled
to the telefone set and which acts as a rec-
tifier. The rectified current in the plate cir-
cuit is then passed thru the vibrator of the
oscillograf, which makes the record on the
sCreern.

The rectifier circuit is coupled to the tele-
fone set as shown. As above, the mirror
images are made coincident and the center
vibrator acts as the zero axis with no cur-
rent thru it. The unmodulated r. f. from
the telefone set is then rectified and passed
thru the left-hand vibrator which 1s de-
flected, as stated above, and traces a straight
line, the distance of which above the zero
axis is proportional to the r. f, unmedulated
amplitude. The right-hand vibrator, which
has no current thru it, is coincident with
the zero axis, and by means of the mirror
adjasting screws S and W (Figs. 3 and 4)
ran be brot to coincide with the line traced
by the r. f. This is done and we have now,
fixt on the observation screen, a zero line
and a fixt line representing the amplitude
of the unmodulated r. f. from the telefone
set. Speech may now be applied to the
telefone set, which is picked up by the rec-
tifier tube and applied to the left-hand vi-
brator. This vibrator will follow the speech
wave, since its natural period is high enough
to do this, and a speech wave is traced
which is a copy of the speech given out by
the telefone set. The amplitude of the
speech wave can now he compared with the
fixt amplitude of the unmodulated r. f. wave
and thus the percentage modulation can be
determined. .

The size of the curves thus obtained de-
pend of course on the amount of current
passed thru the vibrators. This can be ad-
justzad to proper values giving good sized
curves by varving the coupling of the rec-
tifter tube to the teefone set and by adjust-
ing grid and pate voltages on the tube to
the best values. Further applications will
become obvious after the general ‘'mode of
operating the oscillograf is understood, thus
for example a current wave may be traced
by ane vibrator and a vetlage wave by an-
other simultaneously, and the difference in
phase between current and voltage studied.
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CORWIN’S

improved

PRICE:

90 cents,
SWITCH Postage,
LEVER 5 cents.

A switch lever may be just a small item, but it pays to get a smooth running,
well made switch like the one pictured above. This new Corwin switch is
a handsome accessory that will add to the appearance as well as the efficiency
of your set. The knurled knob is a special composition,—identical with the
knobs used on the standard No. 67 Corwin Dial. The brass shaft is, moulded
right into the knob, so that it can never come loose. Blade, bushings, etc.,
are nickel-plated brass. Contact radius, 134”. Send your order today.
Satisfaction guaranteed!

NEW RADISCO
VARIO-COUPLER

This is the coupler that caused such o sen-
sation when it was ennounced two months
age. Sales have been fremendouws, but we,
never-the-less, have a generous supply on
hawnd, ready for immediote shipmeni. “Ae.
curate to the .002 part of an inch!” Mouid-
ed base, Formica tube, all metal paris brass.
Price $7.90 postpaid.

CORWIN’S 1921
CATALOGUE, 10c

If you hoven't alreody sent for your copy,
dow't lose another day. You will certainly
want these 32 pages, Hsting all Carwin and
Radisco instruments, You will find in this
catalogise o good instrument for eve)r;v”part
of your stotion at a price that won't take
the joy ont of lfe” One ditne end your
adameg brings the catelogue by return mail.

A few specials from our catalog—ready to ship [at]once.

New Pacent Plug, VARIABLE CONDENSER CORWIN IPIALS
postpaid .......... $2.00 A.B.CO, 001 .......... 6.25 No, 66, 8 in.......... 75
Firce Vocaloud The AR.CO., 0005 ........ 5.00 No. 67, 3 1n. _Wlﬂl knob 1.30
ideal loud speaker With No. 67 Dial add 1.00 No, 68, 37 in........ 1.08
Requires no batter- Shipping Welght 1 Lb. No. 69, 8% in, with L0
les, no adjustments, GRID CONDENSERS knob, postpid ... 1.
no extra equipment - 3 36
whatever. Radisco, postage 3c.. . ﬁEcEWERs 2000
Station type, in ma- 4B’ BATTERIES ‘t)rd;fk..lf?'..??’ ...... 4.50
bogany cabinet.... 25.00  Radisco No. 1 (2 1bs.) 180  myyrdock Mo, 66, 3000
Laboratory type, on Radisco No, 5 (5 lbs.) 2.68 ORI s 50
metal base ....... 28.00 Eveready Btorage Battery  prandes Superlor..... 7.00
. . prices on application. Baldwin O .......... 16.60
Universal-Coil AYL RADISCO COILS Baldwin E, improved.20.0

Mounting Plugs

Anyone can easily make
smooth-running mountings
with thess plugs. No bhend-
ing, ne filing, they are made
to fit exactly, in the first
place, Buitable for Radisco
and all hand wound colls.
A few minutes work with
these plugs will gave you
dollars that can be put into
better apparatus., Price 80
ocents, postpaid,

All orders for ap-
poratus not listed
as postpaid must

be accompamted by
postage charges.

and Wireless Press Books

VACUUM TUBES

Electron Relays ...... 6,00

VT Amplifier (1 1b.).. 7.00

VT Extra hard fer
transmitting ........ 7.50

ROTARY BWITOHES

Clapp-Eastham No. 19 1.00
Clapp-Eastham No. 194 .35
Qur Own No. 1...... 40
Qur Own No, 2...... .55
Postage

A. H. CORWIN &

Dept. B2, 4 W. Park St,, Newark, N.J. =,

condition.

CO.

Brownlie, new
Shipping weight, 2 lbs.

CONTACT POINTS

CP No. 1, Brass, doz. .25
P Ne, 4, Brass, doz.. .85
COP No 5, Nichsl plated .45

Postpaid
VARIOMETERS
Radisco No. 1........ 7.00
Radisco No. 1D...... 8.50
3 pounds

Remrember
win’s
for shipping wmail

Cor-
reputation
orders = promptly
perfect

ATTENTION

AMATEURS

IF YOU WANT SERVICE, ORDER OF ‘““RTS”
PRICES THAT SATISFY —READ THIS LIST

Aprial Wire, solld copper, No, 14, per 100 ft.. 58c.
RTS Bwitch Ievers, nickle plated, 114 radius,

MR. DEALER

Marconi knob and bushing, each............ 52¢. IF YOU HAVE NOT RECEIVED
RTE B Batteries, 2214 V. Block, speclal this 0UR LETTER ON THE RTS CON-

month ... e e 31 DENBERS, WRITE AT ONCE FOR
RTS8 Tested Galena COrystal................... 25¢c. DISCOUNTS, ETC.
RTS Hard Rubber Binding Posts, each ...... 13e.

Per DOZ, .. uviniriinaierin s cionasanssannan $1.25 LIVE WIRE DEALERS AND
RTS8 Tested Sillcom, per box.................. 25¢, AGENTS WANTED,

Send 10c¢ for Catalogue, This Amount Deducted on Your First Order.

RADIO TESTING STATION BINGHAMTON, N. Y.

READ AD ON PAGE 74 ON BOUND VOLUMES
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cials in these columns.

by an accredited advertising agency.

August 10,
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Classified advertising rate six cents a word for each insertion,

Objectionable or misleading advertisements not accepted.

THE CIRCULATION OF RADIO NEWS IS OVER 40,500
EXPERIMENTER PUBLISHING CO. INC., 233 and 238 Fulton Street, Nw York, N. Y.
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A A A

Follow these advertisements every month. Reliable advertisers from all over the country offer you their most attractive spe-

Ten per cent discount for 6 issues, 20 per cent discount for 12

insues. Name and address must be included at the above rate, Cash should accompany all classified advertisements unless plsced
No advertisement for less than 10 words accepted. .
Advertisements for the September issue must reach us not later than

AT ARORI

Aeronautics.

Electrical Supplies and Appliances.

Farms, Land, Etc.

New and Used Aeroplanes, Motsrs and Flying Boals,
New wings only $165 each for JN4D, Canuck or J-1
Slandard; also any part for said aeroplanes or for 0X5
motors: lowest prices: largest variety. Floyd Logan, 712
West Superior, Cleveland, 0.

Automobiles.

Mechanics. Répairmen,
It contains halp-

Autamobile Owners, Garagemen,
send for free copy of our eurrent issue.

ful, instructive information on overhaullng, igrition
troubles,  wirlng, carbureters, s‘orage Dbatleries, etc
Over 130 pages, illustrated, Semd for frec copy teday.

Automobila Digest, 528 Dutler Bldg., Ciucionatl

Automobile Accessories.

Motors Supplies—DBuick. Michigan, Stoddard-
E. M. TF., Cadillac, Overland, Continental and
Al 1ypes, 850 eaeh and up. New Dixie
Splitdorf high tension magnelos, $10:
Kellog pumps $3.50; Aulo-Lite generators, new, $10; air
gavges, 63¢; Ilemy l"\]ltloll coils, new, 33 electric and
a3 headlamps, colls, dislrlbutor heads, air eolnpressors.
etc. Write for catalog. Motor Sales Depl, 16 West End,
Putsburgh, Pa.

Auto
Dayton,
Buda Motors.
magnetos, $20;

Storage Batteries for automobiles. We furmish all parts
and moulds for making them. Sample plate, 40c. Foareign
countiries, 30c. Windsor Speclally Co., 5419 Windsor Ave.,
Chicago, Ilf.

Lasy terms.
Qcean

Pecan and Orange Orchards ou the Gulf.
Big quick returns., Dept. R, Suburban Acres Co.,
Springs, Miss.

Electr.clans—\Wirewen, linemen, send sour name and
address for descriptive lilecature of our modern blue
rrinL chart method of eleclrical wiring. Over 350 prac-
lical diagrams, _ Eleetrical Wiring Diagram <€o., Doz
C-173, Altocna, Pa.

Business Opportunities,

Send $ Manpey Order for Washburne’s simple method
sign show card paintiug (in one lesson); earn $30 weekly,
251 West 125th St., New York City.

Make Big Money—Start a business of your own. We
give Inll ins'ruction to succeed. Guaranteed formulas
low to manufacture: Silverplating powder, liquid eourt
Dlaster, straw Dbab bleach, re-gilvering mirrors, dressing
and ish for 1an shoes, lumineus paint. tomhpaste for
coltlapsible tubes, soap bubble liquid. All for 50 cents.
The Sydney Specialty Co., 43 Murray St., New York City.

Substantial Manufacturing Corporatien wants capable
men to establish branch and manage salesmen; $300 to
$2,000 necessary. Wil allow expenses (o Baltimore as
explained. Address Mr. Clemmer, 603 N, Eutaw St,,

For Adwvertisers.

Don’t walt for Business—Advertise and get it. We
will belp you. Jacobus Service, 41 Bruen, Irviugton, N. J,

For Inventors.

Model Making and Experimental Work of evory de-
scription.  Manufacturing. Lamson Medel & Experimen-
lal Works, G25 W. Jackson Blvd., Chicago.

Don’t waste time meking models. 1 improve. develap
and make accurate drawlng of your idea! My plans are
guarantecd to work, charges $5 and up. Ewil T. Dahlene,
Manson, Iowa,

Instruction.

Mathematics Tawght By Mail—Spare time home sludy

Baltimore, Md course, including arlthmetic, geometry. algebra, and
1 B 1 Make B" M.neyo - 7 ZE— Smbination trigonometry. J. A, Harding, 76 Brighton Ave., High-
S , [I:] ] pening safes and setling c 1 5, land Park, Mich,
_ Motoreycles—DBicycles. Wayne Strong, Box 1430, Los Angeles. Cal. °
Used Parts for all motorcyeles. Schuck Cyele Co., 1922 _High Geade Investments—Railroad, public utilities,
Westlake, Seaille, Wash, vielding 6% to 8. Write for descriptions. H. News Correspondents
T - n — Fuerstenbery, Investment Dept.,, 25 Broad St., New York.
Don’t Buy a Dbicyels motor atiachment until you get
cur caaleg_and prices. Sbaw 3Alfg. Co., Dept. 1607 Rubber Stamps.—Manufacture and sell. 1 furnish Earn $25 Weekly. spare time, writing for newspapen'.
Galesburg, Ifans. everythlng necessary. Three lino, sample with your name zines. Fxperlence umnvcessary; details free. Press
. and address und instructions, 25¢. Tubber Stamp Co., \)ndu.al.e, 566 &t Louis, Mo,
Grampian, Pa.. Box 24.
Motors, Generaters and Dynamos .
Books Novelties.
Special Garage Mntnrz—sn%nuf’actured by lhe General *
Bleetric Co.: 1 H.P 7 ;2 OHLP., 3110: 3 OP., - Genuine Indian Baskets.—Wholesala catalogue. Marlon
§128.50; 5 HL.P., $166.50. All sizés both single and The Amateur Electrician—Pocket size, 20c, o0in. 0o | gifjyams, Highlaud Springs, California, s

pnlyphnse moLors l'or immedlate dclivery, Special charging
generalors, all voltages. Write for calalog. Motor Sales,
Dept. 1§, West Ind, Pittsburgh, Pa.

Agents Wanted.

Blg Money and fast sales. Twery owner buys gold
inltlals for his auto. TYou charge $1.50: make §1.35.
Ten orders daily casy. Wrile for particulars and free
A?eﬂefm Mouogram Co., Dept. I35, East

samples,
Orange, N.

Help Wanted.

Earn §25 Weekly, sporc time,
magazines., Experience unnecessary; details free
Syndfcate. 5665, St Louis, Mo.

Be a Mirror Expert, $3-310 a day; spare time home ai
first; no eapltal; we train, start you making and silver-
ing mirrors, French method. TFree prospectus. W. R,
Derr, Pres., 579 Decatur St., Brooklyn, N, ¥

Radid Operaters—Amateur radio operaters wanted to
form a communication division lIst Batallion Naval
Militia and U. 8. N. R. F. Practical work and in-
struction radio and radip telephones  Many Summer
advantages. Weck-end and Ofteen-dey cruises in Eagle
hoats to West Indian porls. Re'ainer pay while serving,
full pay when cruising, No interfercnce with clvilian
duties. Tnguire any Mouday cvening., Commounleation
Officer, T, 5. 8. Granite State, foot W, 97th St. (via 96ih
5. and Broadway), North River, Manhattan,

Detectives Earn Big Money. Excellent opportunity.
Travel. Great demand everywhere, Fascinatlng work, Ex-
perence unitecessary. Particulars free. Write, American
Detective System, 1968 Droadway, New York

Health.

Tobaceo or Snuff Hakit Cured or no pay: 5t if cured.
Remedy sent on trial. Superba Co., SB, Baltimore, Md.

Pyorrhea (Riga’s df scnee—b]erdmg or swollen gums)—
hundreds have been helped by ‘Pyorrdent’” the success-
ful home pyorrhea treatment. Purifying. heallne. pre-
ventative. Full month's treatment. consistine of a very
beneficial massaze pasle and an antizeptic tooth-cleansing
paste to bhe used in plaee of your ordinary dentrifice.
together with full directions for trestment. $1 posipaid.
Or write for free bnnklet “R.” Pyorrdent Mfg. Co.,
439 Seventh ‘St., Brooklyn, N, Y,

wriling for newspapers,
Press

Correspondence Courses.

Dollars Saved-—Tsed eorrespondence courses of all kinds
sold, rented and exchaneed. List free. (Courses bought.)
Lee Mountaln, Pisgah, Alahama.

Miscellaneous.

Bargain! 1 I 95¢ 14 K. solld gold lever self filling foun-
tain pen. Tully guaraiteed, wmoney back If not eniirely
salisfled. An endurable and serviceabla gift fer wedding,
birthday. or graduate. De Coligny Co., 238 N, 64th
8t., Philodelphia, Pa.

Tillberg, Proclor, Vermont.

Concordia Magazine, Quarterly, 9 Watey, York, Peana.,
prints essays, stories, current eveuls, poetry, Fformulas
and plans. Send $1 for three-year subseriptlon.

Patent Attorneys.

We Buy and Sell back issues nf Radic Amateur News
eand Electrical Experlmenier. Boston Magazine Exchange,
109 Mountfort St., Buoston, Mass,

Lieut. Stone’s Book, “Elements of Raﬂmtelegra.phy
400 pages, $2.50. Aro Radio Manuals, $2.5 Radio
Sales Cop.. 251 Duboce Ave, San Francisco, Cahf.

What? *‘Wireless Telegraphy and Telephony Simply Ex-
plained,’” by Alfred P. Morgan. pages, 156 engravings,

price, $1.50.  “Radio Hook-ups,”* by M. B. Slesper,
price 75 Lents “Design Data for Radie Trangmicters
and Receivers,”” by M. B. Sleeper, price 75 cents. ‘“Radia

Time Sigmal Roeceiver,”” by Austin C. Lescarboura, price
35 cents, “‘Construction of a Trans-Atlaniic Wireless
Recelving Set,”” by L. G. Pacent and T. 8, Curtiss, 36
pages, 23 illustrations, price 35 cents. Complete your
radio library. Radio Distributing Co., Abilene, Kansas.

Do You Know? “‘Experimental Wireless Stations,” by
P. E. Ldelman. The theory, design. construction and
operatiot Is [ully treated including Wireless Telephony,
Facuum Tube, and Quenched Spark Systems. The new
and enlarged edltion is just issued and is strictly up to
date, collect and complete. This book tells how to make
apparatus to not only hear alt {telephoned and tele-
graphed radioc messages, hut also how (o make simple
equipment that works for transmission ©over reasonably
long distanees. Theo 1ihere is a host of new Information
included. The first and only book to glve you all the
recent imporlant radio improvements, some of which
have never Dbefore been published, This volume antlel-
pates every need of the reader who wants the gist of (he
art, its principles, simplified caleulations, apparatus di-
mensions, and understandable directions for effcient op-
eration. Vacuuma tube efreults; amplifiers; long-distance
sats; loop, coil, and underground receivers: tables of
wave-lengths, capacity, induetance; such are a few of the
subjects presented In detail’ that satisfies. It js indepen-
dent and one of the few that describe all modern systems.
Endorsed by foremost instruetors for ils clear aecuracy,
preferred hy leading ama'eurs for fts dependable de-
signs. The new experimental wireless stations iz sure te be
the most satlsfactory for your purposes. 27 ehapters, 392
pages, 167 illustrations, price $3. A four-fnch nickle
plated radiophone dial will he supplied with first 2§
orders, Complete your radio library, Radlo Distribuling
Co., Abilene, Kansas.

Can Dead Talk? 150 pages. Fxact truth. Both sides,
25¢. No stamps. Winsor, Box 815, San Jose, Chalif.

Just Off the Press.—Design and Construction of Audion
Amplifying  Transformers (Radio and Audio-Frequency
Types). By Edward T. Jones, late Assoelate Editor
Radlo Amateur News. The transformers shown in this
bock have never been described In print before and have
usualiy been consideredl a manufactyrer’s secret. ‘The
designs are very rugged and simple. A Dook that every
radlo “bug” should have. Writleu so you will under-
stand every word. Prica 25¢c postpaid, Experimenter
Tuhlishing Co., Book Dept., 236-A Tulton St., New York
City.

For Men.
trial,

Tested Razors sent on freo Zitka, Trairview,

ass,

Patents—Scna for free bool. Contains valuable infor-
mation for inventors. Send skeclch of your Invention for
free opinion of i's palentable nature. Proowpt service;
twenly years’ cxperience. Talbert & Talbert, 440 Talbert
Bildg., Washlngton, D. C.

Patents Secured. Prompt service, Avold dangerous de-
lays. Send for our “‘Record of Invention’” form
Frea Book telling FHow te Obtain a Palent, Send sketch
or model for examination. Preliminary advice without
charge. Tighest referecces. Yrite today, . Jack-
son & Co., 133 Ouray Bldg., Wishington, D.

E. 7. Brandenburg (lormer palent expert, Ordnzace
Division, War Department}, Altorney-at-law and Solicitor
of Patents, 927 Loan and Trust Bldgz., Washington, D. C.
Send sketch and description, or medel of your invention
for careful jnvestigation at Patent Offics and unbiased
repert as te patentability,

Millions Spent Annually for Ideas. Hundreds now
wanted! Patent yonrs and profitf Write teday for fres
books—tell how to prolect yourself, how to invent, ideas
wanted, how we help you sell, ete, 301 %m.fnt Dept.,

Amoriean Industries, Inc., Washmglo-n D.

Patents For Sale.

Power Driven Post Hole Auger. Patent No. 390.817.
Qutright sale. or rights 1¢ manufacture ¢u royalty basis,
E. L. Deckerd, Cenler, Mo,

Phonographs.

Bulld a genuine Choralesn phonograph and save over
half, Tine profits bullding and selling, We fyurnish mo-
tors, tone arms and necessary parts.  Send for our
catalog and free hlueprint offer. C’horaleon Phonograph
Co., 721 1I5th §1, Elkhart, Indiane.

Photo Developing.

Get Acquainted Offer—Mail us 20c with any size Olm
or six negatives for rlevelopment and six velvet printa.
Twenty-four hour service. ¥ine work. Hoanoke Photo
Finishing Co., 324 Bell Ave., Roanoke, Va.

Yonr Film and 25c¢ briugs you prints made with at-
fractive border dcsigns, Somelhing new. New England
Phboto Service, Box 2202, Boston, Mass.

Stammering.

Stammerers—dy simple and natural methed will correct
your impediments. Instruction individual. Samuel I,
Robbins, 246 Huntington Ave., Boston.

S$t-5tu-t-t-tering and Stammering cured at home In-
structive booklet free.  Walter McDoanell, I21 Potomae
Bank Bldg., Washington, D, C.
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Printing.

Labels, 60c per 1,000 up. Irvin J. Wolf, Station E,
Thiladeiphia.

Everything  Printed.—Long  rmm 51_ lists. e
Quality rintery, Marietta, Ohio,

125 Letterheads, 180 white envelupes, printed  and
mailed for $2.  Samples frec. Sun Co., Mohawk, N, ¥.

250 Bend Letter Heads and Envelopes for T5. Balkow

Priating Cowpany, Meriden, Conn,

Stamps and Coins.

20 Liechtenstein; § TUkrainia; 2 Poland; 3 Jugo Slavia:

all for 10 cents. Regularly a 33c packet.  Sent only to
applican(s for approval gheets. Lakewood Stamp Com-
rany, Depl. R, Lakewood, Obio.
100¢ Different Stamps, $3; 500, $1 200,
12e.  Approvals.  Michacls, 5602 Prairie, Chi
Wanted to Buy
Yeu ean raise cash by malling us any old, broken
diamonds, platinum, bLrokeu iatches, false teelh,
s, old gold, silver, silver plate. magneto polnts,
platinum wire, eontact points or crueibles, mercury. and

all valuables. We pay the Dhighest prices In spot cash by
return mail. and wlll_return your goods in ten days if
you're not satisfied. The Ohio Smelting & Dtefining Com-
pany, 207 Leunox Dldy., Cleveland, Ohio.

(Wireless continued)
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(Wireless continued)

Stop! Look!
wv. 200 V.T. detector or
or radiolron u.y. 201 V.T.

and Act! V.T.s. With ecach radiotron
A-l Mooreiicad VUL deteetar
Amp. or A-T' Moorehead V.T.
amp., we will supply Lree of charge your chodee of either
a AMurdock V.1 socket improved contact lype, or &
Remler Dakelite smooth running rheostat lalest \ype, or a
Chelsea bakelile grid condetiser with clear Indian  Blica
dieleetrie, or & 3% in. Chelsea Bakelite Wiob and dial

coniplele, Iladml:on uv, 200, $5. Radioiron Amp. V.7,
uv. 201, §6. «l- Moorhead A P detector, 3$6: Moorhead
A-F Awp. $7; Remler Bakelite Rbeostar 1atest
type, $1; Muldml\ V.T. socket, §1; Chelsea India. miea
grid condenser, Te: Chelsea Bakelite dial and knob,
$1; Paragon Rheostats, $1.73: Paragon V.T. contiol
panels, $6: Ifederal amplifying transformers, $7.50; Radio
Corporalion of America’s latest :llllp]lfyll]" trapsformer
u. v. 712, magnetic shield, especially destgned by General

Elcciric Co, for use with Radietrou V.T.'s, §7; Remler
control panels, $3; Burgess B Dbatteries, largest size, 22%
volls with I year Iife, $3.50. We absolulely guaraniee the
foregoiug apparalus.  Ouly new and high grade equipment
carried in stock.  All orders aro filled within wvelve
hours aud shipped posipaid and insured, (hereby saving
time and money. Remember us. The Kehler Radio
Laboratoties, Dept. R, Alilene, Ilausas,

Orders filled 12 hours. The Kehler Radio Labcra~
1ories,

Memorize Gontirental Gede in one hour,
ly for amateur license. No inslruments.
Q‘isplay seclion this magazine.
N, Y,

in

T Qoalify quld(-
See our ad W
¢, K. Dodge, Mamaroneck,

Wireless.

Radlophone Concerts. —Would you like to iunc in easily
and elearly ihe vadiophoue coneerts in the ether and on
1o otlier band be able to transmit them yoursell will
praclically no more apparatus or power (hau used (o re-
ceive (lem? Jf so, it will pay you to get acguainted
with the Electrical Speeialiy Regeuerative Ilecuiver and
Radiophone (I50 Lo 600 weters). This sei aithough de-
signedt Tor  radiophone and C. W, reception Dhrings in
spark signals as elearly and loudly as the Dbest on the
market.,  The seerel lies in the eonstruetion ol tho
variometers ant  variocoupler with Dakelite frameworlc
thronghour and wilh capacity reduced te nil, thereby per-
milting very sharp and close tuping, In addition to its
uso as a regenerator Ihe Iseo regenerative receiver may
be userd as a radiophone, By actual experiment a haok-

up has been discovered wheveby willl the use of a miero-
of

phone and a simple
to 40 miles have

detector unit, distan from 10
heen covered with the Eaco recciver.
The human voiee and all kiuds of music have alveady
been transmiited in this manner. The houlk-up and full
instructivns for its uso are available to every purchaser
of an Feco set.  Wiring cdiagram, full instruetiuns for
operation and wave-Tength charl are furnished wil each
receiver, priee $50.  Dullelin on request. As a further
inducement. we will supply for a limited time [ice of
<harge with each set your cheice of a Paragon V.T. eon-
tral witit, a pair of Murdoelc 1008 olim phones, a radiottun

V.T. drtertor or a Mocrhead A-P V.T. de-
new anc high grade apparvatus carried in
filled within twelve homrs. Unsa'isfactory

subject to return in five day The Krhler Radio
Taboratories, Dept. R, Abilene, ICan=as.

Bargains! Few unnaed A, P. Tubes. Delectors, $5.25;
amplifiers 35, postpaid. Also few Cumningham  de”
tectors. §4.205: amplifier $5.75. postpaid, Radin Sales
€o., 271 "Duboce Ave.,, San Franelsco.

Complete, Twa tinhe felephone set.
sonabie for quiek sale. Made ab a well-knowi.
supply company.  Full particulars to all interested,
Ransas and Pearl, Independence. Mo.

priced exiremely rea-
Midwesi
Tumer,

Bargain—New one stage ampiifier, $10. Winzton iiize;.
Port Washinglon, N. Y.

_For Sale—Amrad one kllewalf quencl &ap. Prac-
fieally new, $235. J. Knout, 1344 2ist SL Des\lomﬂa
Towa.

Oh, Boy! Grebe Special—Type CR-3. The Grebe special
~—shorf-wave regenerative revelver type CR-3 {150 1o 350
meters, wilh shunt capacity. 250 to (80 melers). rocog-
nized as the standard ameng all prefessional amateurs,

will, for a limiled time,
With each set purchas

e seld in a combinaticn offer,
from us we will supply [ree of
tharge sour choice of one of the [ollowing. Daragon
vacuum tnbe control. $6: Radiotron u.v. 200 V.T. de-
tector. i Moorheud A-P V.T. deteelor, pair of
Murdoclk 2000 ohm phones, $4.50; Type CR 3, price
a5, ¢ illustrated in May issue of Radio News,
Unly new and high grade apparatus carried in stoek. All
goods gnbject to return after five days triel if not salis-
fied.  Orders filled in twelve hours. The Kehler Radie
Yaboratories. Dept. T, Abilene, Kansas.

Regemerative Coils, Amateur range
&oil set and hook-up, $2. Theodoe
allf.

Complete  three-
Cutling, Campbell,

The new Crosley V-T soectet, suitalle [lor either hase
o pancl mounting, Price enly 60c. Also new varlable
condenser. 0005 capacily, 81, without dial; $1.75 with
dial  Alse siork cabinets for radio apparatus and olher

srecialties. Civculars  on  requast. Crosley  Manutae-
turing Company, Dept, R. N. No. 1, Cincinnati, Ohio.
Audion Pratector will save your Audion Bulhs.  (om-

plete set, §2. Buckeye Glass “'kn,

N and W Radio Store.

Toledo. Ohio,

New and used wireless appara-

tua for sale, send stamp for list. II3 So. I &,
Mattpan. INL

Spacial aoffer for a limited time omly. [Fex. brass
nuls, 8¢ per dog.  Hex brass cup nuts, 30c per doz
Brass v vrs, 30e Ter 100; 6/32 knurled serews 4 in
thread, per doz.; §/32 dilie, 40¢ per doz; knurled
nnlg, 6/32 or 3/33, 45¢ per doz. Threaded brass rod.
6/32 or 3/32, % per [L. plain brass rod to ¥ inch,

Ge to A0e per ft.; contast points 3 by 3/186, in. stem,
40c per doz. Small br lugs for wiring receiving scis.
A0c por 100, No order fox Jess than 50c acceped. Al
goods sent prepaid. Money orider must aernmpany order
or gooads will not be shipped. ‘Trost, I630 IMirst Ave.,
New Yok City.

Now is the time to buy—New and used apparatus at
special prices.  Tell me what you need. W. TIreeland,
34 Baldwin Ave.. Newark, N, T,

Order  Now—While they lasi—% JCW. Thordarson
transfprmer, 318; Y% K. W, Dubilier n-\mmllllng condenser
L00Tmf., Connerticut condensers, $5;  induetance
coil. wounting type, LC-100, $%: No. § omnlgraph,

$10,
Fmev Tleffman, 718 Bound Brogok Road. Dunellen, N. J.

Attention.—Your radlo queslions answered two for
dime. Reliable information. For speeial circuits write
Devore, Gibson City, Illinois.

Get these weak sighals you're not getling uow Ly using
variable Eveready detachable uuil plate balleries. Made
so any wealk Dbaltery unit can Le replaced by new unit
at fractional cost of new ballery. Variable 223 volt

ballery, §2; speeial eleeltron relay 3G wolt baliery, $3.20,
posipaid. Davenport Laboralories, 5 Temple St., Paterson,
N. T

Amateurs—All kinds of ‘ireless receiving apparatus
wmade io order. Rabert Siepbens, 45¢ MceKee Ave.,
Alouessen, Ia.

Bi~La.lliac Coils (Duo-Lateral). TFor lonhg distance re-
ceptionl this 1s the bLest type of inductance. Single Layer

Slab Inductances—Ser of eight, tuning with .opl MT
coiclenser from 300w 30,000 weters.  Norward money
$4. wmade pavable at Adantic Read Brixton
Y Jelf Regad Brixton, London, England, aiul securo
a sct past Ires by returil.

Bluo Prints—We pul your favorite hook-up on tmclng
cloth, 9 x 12 inmches tor 30 cents, three (er $1 Tv
cau then make all prints you want.
our VT diagrams for receiving and
are making a h.t. 50 cents for eithier sel of 12 separale
sheets. I‘ull range of circuits at your finger tips. We
prepare drawings, carvying out your ideas for ainy kind
of apparatus.  Finest dvafiing at divt cheap raies. Cabinet
sets planned.  Send stamp. Five wall print of Con-
tinental Code, 6 hy =8 inches, 25 cents, Tteadable 30
feet., No stamps with ordeérs. Tl Plan Bureau, [929
McCauslanQ Ave., 81 Louis, Mo,

Orders filled in 12 hours. The ICehler Radic Labora-
tories. _

300 Miles an an Indoor Aerial.—This can be done with
an indoor aerizl of annunciator wire 25 feet long. 20
feet high. Amaleurs 300 miles distant are n.ghtly heard
with our slmple cireull. Send 2je (no stamps) for Llug
priut showing all constructional delails. Ve make bLlue-
prints, design apparalus for schools and eolleges and arte
algo prepared to answer any and all questional of a
radio nature at a very ruoderate cost. Cousul[lng Engi-
ueers for tbe Radin Amateur, Washington, D.

Radio Phonists’ Attention.-—High vollage generators.
We supply motor generator units in various capacities
especially designed for radio phone work. TLow poweted
rolary cowverters, dynamaotors, fractionmal H.P, molors,
starago batterles. Various types of weters, condensers,

Have you oblamed
phone sels? They

spark gap roters, The new synchronous spark gnp. Get
acguainted with our serviesn  Ray-di-co., 20633 A, N.
Clark 8t., Chieago, Il

Quality Apparatus.—Made to your own specifications.
Reasonable prices. Marvin Fallgatter, Waupaca, Wia.

Variometers.—Complete, $3; couplers, $2.50 and $3.30;
Dials and cabinets extra.  Rotors, stators and forms, eaeh
T5c. Marvin Fulleatter, Waupaca, Wis.

Build your awn Radlophene transmitter, 5-30 wmiles on
B-Batery, also radiophone veceiver (Instantanious pseil-
lator) no interference from spark trausmitters, easily
built at small expense. Detajled instructlon and diagram
for radio-pheone irangmitter $1: for radio-phoue veceiver,

Coils. Tor shoit wave receplion a sel of lhese eolls com- 31 Ernest C. Mignon, BT 306 Hudson St., Duffalo.
pates favorably witll the besl regeneraiives; and the ecost N, Y.
is hut a fraction of the repular regeneralive set. 3encl
3c for bulletin, Our prices will surprise you. P, J. o
Stovkwell, Box 157-C, icading, Mass, Huchange.
Quenched Gaps. Amrad. 1 % E.W., $3; 1 LWV, 450 Volt D. C, direct from I10 volts 60 ule line for
$15.50; I 1 ILW., §29; L VolL Aunad rduction cOll. radiophoue transmis Capacity 50 wa rlee  §30.
Earle Rishiel. Lemoyne. T'a., Buox Order early for qu delivery, (T, rmh 131 W
Special Ofler—Until Augusi 13 we are offering (he Housatonic 8t., Pitsfieid, Mass, _
Turney tweb Short Wave Resenerstive Sets (150 to Giving 4 Edison 400 Ampere Cells, $25. Murdock and
400 meter List price $3 at $5.  Radio Distributing Decko variables, §3.40 and $5. respectively.  Arneld
(‘w,, Abilenie, Kansas. { coupler, $14; DcIZg:Es. Cl_ys\dl $2.25; Murdock tr:msmil-
idion etetor_and_Amgier, V. 70 s Hovey. | U oo S0k Bctor Kot and enrd
LL!IID “vil mountings, 23 ceots.  Back mounled rheostats, s ety ighda | i e X
s, Conipesition for molding  your own  kuobs, ge(;vbe" -Spmner. 480 P.llniﬂﬂe Ave,, WVe(,lm\\I\Dn New Jer-
ete,  BIc pound. cod  stamp  for  particulars. - - .
Fleetrical Equipment Co.. Palmers, Ao, DeForest Buzzer Radiophone.—Fas 200 mile recovd
Pl . i¢o |4 Y Ty ) - 75 : caai
Tosts oo muzh? Ob, 1ol 30 we sball give voice and C. W. TUsed 20 hrs., $75. Other bargains.

Un il Sept,
evervone a chance to buy a reliable amplifyiig trans-
rurmeor  of covreel design at  thie lowesr price on  lhe
market.  We are offering (he Clapp-Eastham Amplifying
Transformer, which gives results serond Lo none (same as
iNustrated ni. jssue of Hadio News). list price $4,
at §3.45 postpaid.  Immediate delivery.  Guaranteed. Sub-

Jeet to relwn if nei satisfied.  The Radio Dieributil!E
Ui, Abilene, Xansas,

Radiotron Power Tubes. Do We? Yes. We supply
free of charge with eaech ndm Corporation ol Ameiica
S owait pawer lube u.v. 201 5000 chm, size M grid
leak with midtap at 3500 otu especially (lu]g]le(l 1z he
ured with il and with each wath lube UV, 205, 4
sperial 5000 ohim s B grid lak with midfap at 2500
ehm size M grid | 110; B grid leak. $1.6:
\pmmmnmm of uv. 202, Dower tube: Tilament vu!m,«

v. currenl 2,35 amperes, Normal dlL
\rtllI.I:J normil plaie current .045 amperes
mal owlput 5 svatls. price $§%. U.V, 203 pu\\m

filament voltage 10 V., filament eurrent 0.3 amperes. Nore
mat plare valrage 1000 V. Neornal plate current .15 am-
peres, Normal outpul 50 watls, price $50. R C. Standard
rheostar,  Model PR, 535, designed ror wy 202, 3.
. C. Standard rheostat, Model P. 1% 5327, desizned [or
uwy. 203, 3§10, R, C, htnnﬂald poreelain sockef, Model
T 542, for U.V, 202, $1. R, (. Sandard poreelain
Medel U.T. 341, for radietren T.V. 203. §2.50.
otran_rectifier u.v. 216-20 watk (for & walt radiotron),
Xinotron rectifier, w.v. watt  ([or use
G0-watt radiniron), transformer 1017
THhD  wals " tnb-v sets,  $35.50. Power tran
LA A | watt, $25.  Aunti-hum box for
rectificr sets, Filler cundenser, filter r
woduiarne for radio  lelephony n.p.
TP 1337/10-20 wait,  Microphone trans
Reactor-plaie _cirewlt, 5 walt tube
. Sending key U. Q0% [for
meters ULM. 533, 0-5 amp.. : L
%6, Grid coudenser and plale eivenit
No. 577, Special antenna series
for tube three capacities 0003,
Iation transtoymer U T.
zoing apparains is de-
radiotron power tubes
‘T world-wide reputa-
tirm  inswres  hizh  grade  workmanship. We absolulely
guarantee (heir products.  Orders supplied with operating
instructions, arve flled within 12 honrs and are shipped
postpaid -m(l ivatire Ttemeinber us! The Rehler Radio
Lahrrato, Dent, Abitene, Kansas

Any amateur with wureless outﬁt can
mnu piotures with the

Kinotron

acior.
1on
ormer
sels,

wﬂlL
Y-414,
Y-415, §
A .,.HL

LEp, 0-2.5 ampm.,

Tyopitss eonslenser
naer No, 550
D000 AL
1008 for tuhe se's.
sizned and manuf;
hy the General Lu‘meal

2540,
‘ﬂl

R

Transmit and re-
Only praclical svslem

r amateurs. Pries compl- The Ltadingraf Syslem,
P/w x 154, Fureka, Kansag,
C. W. Generators, $13. I have a few 220 volt 11.C.
which give excellent results as generators.  Yalt-
30 (o 433 volls, at 3400 R.P.M. Excellent condi-
ion. H. T. Wilgler, Perrysbnrg, Ohio.
Build your own fransformers. e handle only the
fine illcou steel, cut to any size.  Stuar, Me-
1, Mich.
wound on Pakelile tuhes, $5.23; Vario-

metera inside windings, §4.25; No. 22 DCC magnet ‘wire,

ADe per quarter pound. all sizes. Choke voils ideal for
radiophone, Oak cabinets all sizes. TNakelile 1hes and
panels.  Aleade Wakelite and Radio Apparatus, 522 Cen-

ral Ave., Brooklyn, N,

Lioyd Delhridze

Fer Sals,—I
panels, with VI
Heardly used.
Harry FRoyee, Jr.,

Exchange.—2 H.
WilLing apparatus,
Falls, I

Sale or

. 1103 Douglass St., Sioux City, Iowa.
roat. double 1 unit receiving set, ten
i Mounted on eak panel.
seription and  photograph.
Vernon, Indiana.
gasollne engino for I TLWV,
\hm, J. Bnrke, Geldard St..

e
M1,

trans-
Valley

Exchange.—(Combinatiou
transmitter, Universal motor, ete.
ilerson, s!. Tawas, Mich.
Selling Cut.—Col,
cellent. condilion.
swered. Price $60.
Ohio.
Fer

radiophone, C. W
Write,  J. Wm. An-

tiling and rereiving sel, Ex-
pr particulars.  All letters an-

ife
Beed Owen, 333 Broadway, Tolwilo,

Rollberg,

M.

out. menl
50 2300 10
DeF orest “ervstal
$6.  Arthor

Se home made audint,
with B hfmerv. 12, - web receiv
25.000 damped un(l:unrml recelver, $25;
deteclor, Conneelicut variable coudenser,

Studer. Xirkwood, o York.

For Sale or Trade—Cyclemolor bicycle encine, Y4 K.Y,
Thordarson transformer, want A, C. Power Moior. what
have you to swap. Harold Stwm, Macomb.

Leaving City.—Must sell brand new ‘‘Duek’™ appal
$50: tmer cabinet, I50 Lo 20,000 meters, sell for )
Also 813 detecior hinet, %12,  Wirsi money order for
$45 geta both. faul, 137 St. Marks Ave.. Drook-
Iyn, N. Y. L

For Sale.—Two seis of Colby Wircless ielephones, $90.
R. Scourman, 7347 Morgan 8t., Chlcaso, I

Wanted.—1 E.W. complete set. R, Scbwartz, Duchanan,

1us,

Mich.

Trade.— 80 & Sons B (fiat) Cortet in case,
also musle stand, ‘for_yadio receiving apparatus. dake
offer. Wil sell for $3%.  Wiliiam Shipley, Quaker Cily,
Oliio.

Bargaln—Audlon detector panel. $6: amplifier. 117
portable  re ative receiver wilh atdion eonivol, $I35;
regenerativo wr 5. Money baelc il not satisfied. R. D.

Tiyatisville, Md,

Trade DeFgrest 12 pancl receiver with 12 coils [for
radiophone or scll, §G0. Howard Toft, 232 Oak St.,
Perth Ambnoy, N, T

For Sale Cheap—i. %-ineh sparvk coils with helix. gap,

key, $I0; one Cnnningham tube. model C30n,
grid condenser. rheostal, $700: one DI
53 phones. Write Ralph Underwontd, Box 7,

condensers,
with  soclket,
Murilocle N
Aera, RKansas.

For Sale—Cahinet coupler, 130 I
all lazge Government and ecommerckal
Decker. 30 Strang Place, Broaklyn

For Sale—Audion detector cabinel in exe
fion.  Write for parilenlars. Robert Fairchitd,
N.

) 10,000 meters,

. Gers
s ations, $20. E.
¥

exrellent condi-

Portville,

Joclnding 84 dis
Ceril Guyatt, 1

dial omnigraph

Bargaln—5
unused, $é.

Fmeo earioe T,
Yirk Ave. Drooklyn, N ¥,

Fer Sale—Cnmplete wireless telegraph andd
seL inelnling new A & B balteries, price §50.
deseription. DN. 8 Fope, Denmark, §. C.

(Continued on page 86)

lelephone
‘Write for
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The Undisputed Authority on Simplified Science and Mechanics

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

Its editorial contributions constitute the hrains of the scientific world, Just a few of our

regular contributors include such prominent inen as

Thos. A. Edison Prof. Quirino Majorano Inspector Owen Fagan, Bu-
Nikola Tesla Maj. Gen, Geo 0. Saquier, Teau Combustibles, N. Y.
Dr. Lee DcForest Chief Signal Office, U. S. Fire Department .
Rogers I. Rusk, M.A. Army Dr. H. A. Cotton, Medical

Director, N, J. State Hos-
pital

James H. Rogers, Ph.D.
Isabelle M. Lewis, of thc U.

Dr. Robert H. Goddard
Hon. Jas, D. Hartness, Gov-

3. Naval Ohservatory ernor State of Vermont John J. Furia, M.A.
Prof. T. O'Connor Sloane, Dr. C. S. Brainin, Ph.D Hereward Carrington, Ph.D.
Ph.D., LL.D. Prof. . L. Darrow Prof. H. F. Richards, Ph.D.
Prof. Augustus Trowbridge i)r. A. W. Hull, Ph.D. William M. Butterfield

Dr. Alfred Gradenwitz
Prof. Jean Bacquerel

Dr. A. O. Rankine
Prof. H. E. Auslin

G. L, Hoadley, M.E.
Dr. E. Bade

{ts four color cover designs arc both artistic gnd attractive.

REGULAR DEPARTMENTS

“How to Make It’’—a department devoted to stimulate experimenters towards accomplish-
ing new things with old apparatus or old material. Three money prizes are offered each month
for the most useful, practical and original ideas submitted.

““Wrinkles,
cal experiments.

“Radio Department’ —edited for the henefit of our ihousands of radio enthusiasts who con-
stitute 17% of our total readers.

Recipes, Formulas”—a section containing interesting information about chemi-

“Latest Patents” —a most interesting department containing illustrations and articles de-
scribing the very latest patents.

“Scientific Humor"—this department contains a collection of jokes coniributed by our
readers for which a money prize is offered each month for the hest.

“The Oracle’”—a department devoted for the sole hencfit of scientific experimenters where
questions are answered every month for our readers.

“Motor Hints''-—containing many hints of vital interest to the chauffeur and owner alike,
together with illustrations. Three money prizes are offered eaeh month to the eontribntors of
the hest articles for this department.

‘“Home Mechanics”’—this seetion contains numerous articles, together
showing how to make useful articles for the home from old or unused inaterial.

“Home Electries”—a inost hintful department by G. L. Hoadley, M.E., with its many
articles and illustrations showing how one may take advantage of eleetricity as a labor-saving
deviee, at the minimum possible cost.

with illustrations,

"'Practical Chemical Experiments’’—a department by Professor Floyd L. Darrow, in which
he shows by plain wording and illustrations how to make simple food tests.

*The Comstructor’’—this section contains hintful and practical ideas by H. Johnstone on
how the amatcur may huild or construct useful things in a quick, chcap manner.

“Popular Astromomy’—by Isabel M. Lewis, the well known author on astronomy.

‘“Fortunes From Little Things’’—Charles Frederick Carter writes this department, in which
he gives soine startling information—how inventors have heen made rieh quick by inventing
simple but useful articles.

ON SALE AT ALL NEWS STANDS—

Special Offer for Short Time Only
2c THE COPY

o ————— —

Gentlemen:

Subseribe for 2 year and save bl0e. Get

the twelve hig interesting issues delivered Please enter my subscription for Science

monthly to your door by mail without | ond Invention for the terin of one year for
further trouble to you. I which I enclose herewith $2.50 (add 50c
for postage outside of United States.)
Experimenter Publishing Company | wome....... 7ove.......
231 Fulton Street New York I Address. ..o ...oa.. SHAC. 1t raraan s

e e e e e e e e

J. Williams, 800 Grant St

* delails.
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(Continued from page 85)
(Exchange continued)

_Omnigraph—New 15 dial omnigraph Wwith Continenial
Jials, sent prepald in or.ginal package. Cost $30, sell
$20.  Firs. M. O. takes hest little code teacher in the
world.  Sidney Krorengoid, 335 56t St, Brook:yn N, Y

Wanted—Loud lalker or magnavox. | Sol Taveson, 1219

Wyoming Ave., Philadelphia, Pa,

For Sale—6 V. Knapp dynamo and Arlingion trans-
forme{i, Want 6 V. storage battery. Robert Leslie, Ore-
gon, is

For Sale—3000 meler crysial reeeiver comple'e. $10:

Variucoupler, $4; variometer, $3; phole 5c.  Ralph
Leffler, Tiffin. Ohio.
For Sale—Detector and ampllfier cabinet, jncluding

bulbs, $38: Brandes phones,
Gen.  Marsden,

$6.50.

Perfect condilion.
Corona. (alifornia. .

Wireless Recsiving Outfit, $30—(Crystal type). J, D.
MacGregor, 52 Pleasanl SU, $'amford, Conn,
CW Transmitter complete, a bargain at $65. Puts 1.8

in anienna, working dx in JUNE. Replacing with high
wwer sel.  W. C. Bridges, 1625 Tower Ave., Superior,
Yig.

For Sale—01d style 1 K.W. Thordarson transformer in
perfecl condition, $20.  Tred L. Brown, 509 6th Ave,,
Hun'inglon, W. Va,

Spark GCoil—Amrad
brand new, never used.
for $25. R. M. Barelay,

Greba GR-1 short wave regeuerative receiver. Weslern
Fiectric phones, Marko slx volt. sixly ampere storage
baltery (40 volt. Eveready “B’" battery recently purchased
thrown in), all in perfecl eondilion, $100. Other ap-
paratus. Joseph Decker, 129 Monroe St.,

6 V. with quenched
Retatl price, $45.
120 Liberty St.,

gap—hoth
will sacrificge
New York.

Hobolten, N. J.
I

Artioles no longer neeessary in my laboratory whic
must sacrifice. 75 V. 30-40 Amps. D. C. Generator $2
1 HP. 110 or 220 V. D, C. motor, $25; 235 HFP. motor-
cyele engine. $9; 7 HP. cluteb and bell, 34; omnigraph

o. 5, & dlals, 39; accurately cut and finished formica
panel, 8x30x% in., $4.50: WaniL A. C. motors: 350-2000
C. generator, 50-500 watts, What bhave you?

L‘verylhmg in good running order.
Mass.

For Sale—34 K W, spark iransmitter absolutely com-
plete 4000 meter conpler, condenser. all new, $60. N.
A. Wehrman, 975 Summit Ave.. New York City.

Edison Storage Cells—300 ampere Tours, $8
% KW, rotary converter, $25; 16 §. C. C. magner
wire, §0c 1b., 20 th. lots. 40¢ 1b. A. R. Spartana. 615 N.
Washingtan Sl., Baltimore, Md.

For Saie.—Audion

E. T. Ballou, Ware.

eacli;

reeeiving set complete, alse new

Omnigraph. John O'Donnell, 856 Snmmitt Grove Ave.,
Bryn Mawr, Pa.
Must Sacrifice Detector, two s age amplifier, Tresco

tuner, 30,000 mmeter counler, slorage battery, receivers, five
dial omnigraph. Write for description and prices. Ralph
Oaker, Rlpley, N. Y.

Extra Bargain,—Navy Joose coupler,
loading eoils, detector and amplifier.
bulbs, Tirst money order for $65
Maginnis, Rocbelle, Tilinois.

Sacrifice—2 variome ers and 1 vario-coupler, Radio
Shop, with bakelile dlals, ; Clapp-Eastham balanced
condensers .0006 MF, $3.50; .001 MF, $7.50 with dials,
one Doolittle awmplifore, $15; 1 brand new Mooreheail

two 20,000 meler
DeForest type
lakes it.  Alonzo

=

alelﬁer_tube, 36. All  guaranteed satisfactory, ma
postage included. T. Wankel, 2 Burr Ave., Cedar
Manor, N. Y.

For Sale—Complste set. Telephone and spark sets,
alse entiro receiving apparaius. 2QM. W, S, Willis,

347 W. 14th Si., New York City.
For Sale- Holtzer-Cabot phones, 3000 ohms, $8: tnning
ecll, 3300 melers, $3.50; Y% inch_ spark coil. $3.50.

Taston, Penn.

Sale.—Audiotron, $4: 3 DeForest
depsers, $5.75 cach. 1L2%, 35 50 75, 175, 75 100, 200,
300, 400, G600, 1500 honeycomb coils. $18. Geared triple
mounting, $S W VT-1 Acme amp. trans., $3:
187x24* solid mahcrany cahinen. $10; Marconi rolary,
§20. TFrancis M. Tratr, W’hilewa.ter, Wis.

Sell.—Complete receiving outfit. £20,
chester repeating rifle. Isaae Juhnson

_0005 Mfd. uuit con-

also 25-20 Win-
Waseca, Minn.

To Trade—Pair of high powered French Beld glasses for
a 2 step amplifier, or what have you? Wayman Daven-
port, Plainview, Texas,

Remarkable—National Radio Course.
Askley, Templeton, Calil.

Sacrifice—Quarler kilowatt parel transmitter, Write for
Willlam Hanlon, 5818 Rippey Sl., Pittsburgh, Pa.

1%” smark coil,
Frey, 208 Free-

complete, $50. L.

DeForest $135 T.100 tuner for $R3;
$6; Murdock molded condeunser, $2.75
man Ave., Jersey City.

Special sale York apparatus, $75 200 meler regenerative
sets at $55.  Fully engraved DRakelite panel, 77x19”.
Send M.0. 7, Hammel Sample, 135 5. Beaver St., York,
Perma,

Wanted.—Detector 2 step reasomable. Buehrer, 260 St

Nicholas Ave., Brooklyn.

Bargain.—Radio apparalus of 2il kindq, slightly used.
Discounts of 20 to 40¢, off. Emclose stamp for Lg list.
Replies and shipments made in 24 hours. I Krleger.
2120 Mapes Ave., New York City.

Song Writers.

Song Writers—Learn of the public’s demand for songs
auitable for dancing and the opportunities greally changed

conditions offer new writers, obtajnable only in our
*Song Writers’ Manual and Guide,” sent free. Submit
your ideas for songs at once for free criti 1 and ad-

vice, We revise poems, compose music., secure copyright
and facilitate free pnbticalion or outright sale of aongs.
Xnickerbocker Studigs, 319 Gaiety Bldz., New York.

Posteards and Pictures

Slixteen pictures—TFrench Models, 25c, postpald. sealed.

Bax 67, Pontiae, Micl,



Radio News for July, 1921

87

PHIMARY & SECONDARY
TERMIEALS
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N
FINTRAL CONE:
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The 3-16” continuous shell of laminated sili-
con steel serves three purposes.

(1) A perfect path tor the magnetic flux,

(2) A 100 percent magnetic sbleld—elimi-
nates howling on even six stages and dimin-
ishes tube neises.

(3) It is literally impossible to damage a
Saco Clad by physical forces.

No other transformer at any price has such
outstanding features,

Don’t accept substitutes. Demand the Firco
Baco Clad put up in separate cartons bearing
the Firco Trade Mark.

FIRCO Audion Detectors
and Amplifiers
Radio Frequency Amplifiers
High Veltage Units

(wwith any primary ‘vollage)

Baldwin Phones

SIX STAGES AUDIO FREQUENCY
—THE BANDMASTER SAID “STOP!”

A week ago a stranger walked into our offices.
talking about Saco Clad transformers and, without a word of
exaggeration, here is what he said:

“. . . and during a recent municipal dtmonstratlon with our Six Stage Saco
Clad Amplifier, the amplification was so great th'lt our radiophone music inter-
fered with the local hand and could be heard 4 of a mile thru the hubbub of
the city’s noises. . . .”

Another letter from a disinterested dealer says:

‘«

. We have tried practically every make of transformer aud helieve that
Saco Clad is by far the best transformer of them all,

If you study the cross section at the left, you will see the reason for
these commeéndations.

A Summer Necessity—Saco Clads and Vocalouds

Saco Clad amplification pulls a Vocaloud (advertised last month) means
you can carry on your radio activities in comfort during the hottest
Summer days—just sit back and listen to loud, clear signals and radio
phone concerts from the Vocaloud—no head phones or straining for weak
signals. And of course, any number of friends can listen with you.
This combinaticn is economical. The Saco Clad Transformer is only
$5.00; after July 1s5th the Laboratory Type Vocaloud will be $25.00 and
the station type $30.00.
I your dealer hasn’t these instruments in stock, it is easier for him to
sell you something else—but you should demand that he obtain them.
Then make every possible comparison.
DEALERS: We have a new loose leaf catalogue for radio
dealers. A charge of $.25 is made to all except dealers. Ama-
teurs should go to their radio dealer and ask to see this
catalogue.
NOTE: Ask your dealer to show xyou the Firco Audion Umits. They are
made e two units—Standard and Midget—and are absolutely the best buy on
the market.

John Firth & Company, Inc., 18 Broadway, New York

He was soon

Firco Vocaloud
Saco-Clad Transformer
Firco Accessories
Kolster Decremeter

United States Bureau
of Standards Wavemeter

Eldredge Meters
Cindizidually calibraird)

Brownlie Phones

(adjustable)
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For use with the Phonetron,
these long-lived 6 volt stor-
age batteries are specially
recommended

10002
10004

10005
10006 -

20- 40
40- GO
60- 80
80-100

A few Ttems from the Con-
tinental catalogue are listed
below. Every one is right
here in stock, ready to ship
the day you order it.

Amplifying Transformers

No. A-2 Aeme, monnted..... $7.00
No. A-2 Acme, semi-mounted 5.00
No. A-2 Acme, unmounted.. 4.30
No. 226W Federal.......... 7.50
“B'’ Batteries
No. 7623 Standard 22,5 V.
small .o e i 1.50
No. 17625 Standard 225 V
Jarge v oeianiee e 2.65
No. 7650 Standard 225 V.
variable . ..., . ... 3.50
No. 786 Eveready 22.5 V
ATEC oo e 3.50
No. 763 Eveready 225 V }
small 25

2
No. 703 FEveready g .
cells, set of 10, 45 V.... 3.50

Books

Practical Wircless, by Bucher 2.25
Experimenter’s Manual, by

Bucher .....eiiiiiiiiann 2.25
Vacuum Tubes, by Bucher... 2.25
How to Pass U, S. Exams, by

Bucher ... ... iiieeoan 75
How to Conduct Radio Club,

by Bucher .............. .73
Practical Wireless Stati

Bucher ........ ..ol 75
Radio Telephony, by

smith ovvrinvnniiviaan. 2.50
Radic Inst. and Measure-

Ments .. .evieci e 1.73
Elem. Prin. of Wireless, by

Bangay

Part 1 1.75

Part 2 .... 1.75

Both for 3.25
Robinsor’s Manual of Wireless

Tel cvinniiira i 2.50
Consolidated Call-Book (new

edition) ... eeviieaaiiiann 1.50

Audion Control Panels

No. RORA Grebe, in cabinct 12.50
No. RORA Grebe with tickler

CONNections . .............s 17.00
No. ZRD Clapp-Eastham (new
YPE) e 2.00

No. Y-1 Acme {latest model) 10.00

No. P-500 DeForest audion
ultra-audion type with 435
/. “B’* battery........... 24.00
No. T0-17 Adams-Morgan
‘Paragon Special” just out 6.00
‘Al1.10 Radiocraft ........... 15.00

Loose Couplers

No. A1 Arnold 3,500 meters.22.00
No, Y-673 Clapp-Eastham 3000

MELETS - vvvinni 14.00
No. 844 Murdock 1500 meters 9.00
No. REAB Grebe Variometer-

coupler 1000 meters in cah-

inet ..o 25.00

Variable Condensers
Connecticut 41-C 001 Mfd.... 6.50

Connecticut 42-C panel mount-

ing e 8.50
Gen. Radio 182-A .007 Mfd.. 12.060
Murdock 366 .001
Murdock 867 .
Mutrdock 368 .0003
Chelsea 1-40 .0012 Mifd....
Chelsea 2.40 00068 Mfd....

The

PHONETRON

ELECTRIC SOUND

CONVERTER

More than a
loud speaker !

Designed on an entirely new principle
for reception of both wireless tele-
phone and telegraph. - Also used suc-
cessfully with two stages of amplifica-
tion as a radio ‘phone transmitter, in
place of a microphone.

Price $45.00

speaker by the wide, rigid, cone diaphram, in place

PHONETRON is distinguished from an ordinary loud

of a horn-shaped megaphone.
and music by wireless telephone,

natural tone.

It re-creates voice
with a full, rich,

You will.be surprised and delighted with

the complete absence of any “horn tone” or reverbera-

tion.

The sound waves emitted from the Phonetron are

fully rounded and retain all the original sound values.

Phonetren is more than a loud speaker,—it is a con-
verter of electric energy mto sound, or of sound into

electric energy.

The illustration shows inagnet block suspended in the
center of the diaphram by three rigid supports. Thumb

nut at the apex 1 o o

TS

c.apnram provides an

easy way for critical adjustment.

Phonetron is rigidly eonstructed and mounted on heavy

metal hase.

Size 17 in, high by ¢ in. wide.
storage battery will supply sufficient current.
results use at least one stage of amplification.

One 6 volt
For best
With

two or three stages, signals can be read distinctly sev-

eral hundred feet distant.

Send for tllustrated leaflet, showing construction.

as LONG as a Packaro is worth
more than a Ford, so long will

a Paragoy R. A. Tex Receiver
be worth more than other recetv-
ing sets. Paracow is built to last
a lfe time, and absolutely guar-
anteed for #we full vears. Spread
over its vears of service, the eost
of a ParacoN will be lower than
any similar piece of apparatus.
And all during that time, you get

Paracon’s  marvellous  selectivity
and amplificationr, mever duplicated.
As one amateur said, “Nothing
like it cver heard before, especially
for strength of signals on detector
along.”

The best is always cheapest, re-
gardless of initial cost. Order a
Paracon now, or send for TFree
descriptive hooklet.

CONTINENTAL

RADIO AND ELECTRIC CORP.

EXCLUSIVE DISTRIBUTORS FOR
PHONETRON AND PARAGON R. A. TEN

J. DiBlasi, See.

Dept. C36 6 Warren St.

J. Stantley, Treas.

New York City

Order by mail from
New York’s leading
Radio Store

lT's A lucky thing for a good
many radio stores, that ama-
teurs are willing to blame the mails
wlhen they lave to wait for their
goods. You can order from Conti-
nental with the assurance that you
won't have to wait. You can bank
on it that your order will start fo-
ward you the day we get it. Eyery-
thing listed in our catalogue is right
here in stock—no delays. And
there isn’t much worth having, in
radio, that {sn’¢ listed in the CRECO
catalogue. IUs not out of place to
say that the Continental mail order
stock includes worih-while apparatus
for every part of your station. No
matter what wireless equipment you
need, you ean be sure tbat Continen-
tal has it, or will get it for you
quicker than yon could get it your-
self.

Send your next order to Conti-
neutal. No matter how large or
small, it will be Sflled promptly,
courteously, carefully. Please make
all remittances by bank draft or Post
Office Money Order, to avbid any
possihble delay.

C. W.

akr: vou interested in C.W.? TIf
not, get interested. Continental

makes a specialty of Continuous
Wave apparatus. See Creco cata-
logue.

Do You Still Own
a Quarter ?

lp so, and if you haven’t already
sent for the Creco catalogue,
thiot's the best way to invest it
112 pages for a quarter, chock full
of iliustrations, deseriptions, prices,
and all the radio apparatus you ever
heard of. Also codes, abbreviations,
tables, etc., that you will use daily.
Be 2 sport. Risk a quarter on the
hest radio buv ever offered vou!
Anyway, you get credit for your
quarter on your first $5.00 order, so
you really get the calalogue for
nothing.  Your copy is all ready to
be mailed. Slp your name and your
quarter into an envelope now!
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Volumes

Month

VERY electrician, every engineer, every mechanic should know READ THIS PARTIAL LIST OF CONTENTS

about these wonderfully helpful instructive books, which give in No. 1 Contains 848 pages, 388 tllustrations. Elscrical

plain words a complete working knowledge of electrical engi- ortuansy oofns snd ey 1mu§§ma‘n‘g | cusront slectrlolty

neering in all its phases. conduotint Y puetistr—induction. oollsarneimo . brisclples

v 1 1 bl 1 d Th b—claﬁases tM dynamos—armatures—windings—eommutation—
ou run into some new electrical problem almost every day. e rushes, etc. - :
talns 34 X .

information you need to help you in your every day work is in No., 2 Jguitlns 348 pogos. 894 iustretlons,  Motor.

principles—armaturs reaction—motar uﬁ
caleilations—brake horsepower—selection and ias a.r.lon of
amo and motors—galvanometars-—standard cells=—current
meagurement — resistance measurement — voltmeters — watt-
v meters—watt hour meters—operation of dynamos—operatign
i . of motors, et(r::‘ n
- ; A 5 ontalm 300 pages, 423 ustrations. Distribu-
NO. 3 tion syst ﬁkrﬁ d wire - calculations—in-
alde, outside angd \mdermund wiri.n.g——nltn flashal rq —light-
protection—r lors—atorage battery systetns,

q t No 4 Contnlns 270 pages, 879 Dlustrations, A!tamat-
3 - ing current principles—alternating current dia-

grams—-the power factor—alternstor prineiples—aitarnator

These books place electricity at your finger ends. They cover every imaginable construction—windings, etc.
sybject, priniciple, theory, problem, trouble, and way of doing things electrically. NO 5 Contalns 320 pages, 614 illustrations. A.C. Motors
Every suhject Is indexed so that you can turn right to it. They are a study course o > 18t s B"g’“ and {nduction motor principles—A.
and a reference gulds in one, wrilten In plain every day language no wasted words ey e 0';0“53523‘;5“d&ggﬂﬁﬂﬁfrarg:ggﬂgs 6135855
-—only what you need to lmow—chock full of up-to-the-minute electrical knowledge. N 6 CmmM 298 pages, 4“ mummuns “Alieroating
The guldes are a complete course in electrical engineering, They will help you in 0. urTen tFouit break-
¢very detall of the day’s elactrical work. You can’t ask an electrical questlon that Bl‘s—rela.ys—]ightnlng protector nppars.n g—regul&tlnr devices

wiin ides can’t answer. ~——synchronous _condensers—indloating, devices—meters—power
Ha 5 Guides ca factor dndicators—wave form measurement—switch boards, etc.

Pocket-Size Flexible Covers | No: 7 i tunic SR oo Siiices— tubines:

management, 8eleotlon, locauon arection, t.esr.mg, ranning,

care and repalr—tslephones,
The books are ma)l enouzh to slp lote your coat o 8 - Containa l:)432 pngegwlse Llluslmtlons. JTelegraph
pockat—hmdsomel_v ound in flexible bhlack eovers, gl —simultaneous telegraphy and telephony—wires
: e e e SB0 pagas ol aatal Infsems e T Bstalihays; eleuitlo lignting - pholometts, eto.
. 3 es of actu 0 -
Helped Him Make Good and 4,700 Nustrations. Once you see these books and NO. 9 "°§°.‘;‘1”%gzszﬂpﬁiﬁ“ﬁcsf&gﬁ:e‘;ﬂ“ﬁ nfé‘éf .
“It is only rl.ghl. for me _to recom- put them Into actual uss you will never agaln want to be ing—trolley car operatlon—miscellaneous applications—m
mend highly the Hawkins GQuides, for without them. Try i% &t our expense. motlon pletures—gas engine fgnitlon—automobile self-
they bave been of the groatest asalat- starters and lighling ‘gystems, electrle vehlcles, eta
gnce to me In placing in my NO 10 Contalns 512 pages, 509 fltustrations,
present position as Sunerl.utendent of ol Elevalt urs—cranen—pu.mps——air com-
Construction Department of one of % ) L leciric heatd tria  welding— THEOQ,
(I)hto \:I dlﬁeariD Electrical Comgn&nies ' suldarl.nzl egt.\lcl b1 fmg—-ilndustﬂa] elect.ro- AUDEL
W very man have & — electro . plating —
got gt Hawlgius (!}ee Jos It will cost you nothing to recaive these books—to ldok —X-1ays, etel “prating —electro-therapeutia ' - & CO.
Geo. Enecht, Columbus, Ohdo. them over—ask tkem all the questions you can think of Also a complete 126-page ready 72 Filth Ave.
—use them in your work—study them—pick up eome reference jndez of th New York, N.
In the Naval Electrical Dept. ipformatioh that will increass your earnlng ablllty. We | o @ complete
- Hawlins - Gul ' will ship-you the ent.lra set of 10 volumes entirely FREE, Ubrary. This Index has been Pleasa eubmit me fot
The Hawking Guides are srect This is ' slgn of our confidence in the guides. Purs planoed to render easily ac- eas
lﬁeln to me in the Néval Electrical g6ld does not. object to belng tested Kb them for cessible all the vast {nfor- examination Hawkins
awmel which %GYJ Coc:erl; vory s?vsn cmy'.sh andtiﬁf you dd not decide that you can’t get mation contained In the Elestrical Gufdes (prioa
5B Bekiving suip, Broviava, MY along ovmout them. reiur them to us and owe u3 Jo sectrical guides. $1 each). Ship at once, pre-
ere ars over 13,- the 10 numbers, I satis-
Supe! dent When you decide to keep them you only have to pay bald, the .
‘p rinten > 4 ¢ $1.00 down and remit the balance of $5.00 on the easy 500 cross refer- factory 1 egrea to aend you §1
"1 sm pow superintendent of the payment of $1.00 & month &Il paid for ences.  You find withio seven days and to further
Dunndlle Hodzo - Eleatrlo Blm;r';’gt Use tils coipon to get. tbe Books. Tt w11 pay you what you wang i o S0 sach month untl] patd,
helgﬂu? meﬂln holding down 4 re- meoy tmes over ;%u.]kunyow ln. ' et ¥ .
aponsible pol 3
W. B. Swartz, Dunmﬂl Ontarlo. ’ ) 1T P
7 bsir bunie e | THEO. AUDEL & CO. e ,
irele! perators .p <
‘T buv wotked wirslen for_wen 72 Fifth Ave. New York, N. Y. Occupation. .. .... F N
yun—-hut 1 wish booh
edts ago, s ﬂ:ny hmv gaved . — Employed by....... P Ry
areat deal of trouble.” H. Mareh atehan, g = '
Btosmer M & B No. 2. ¥ Resldoned. ...ovaensarerraresiansssssissastssnsassssnarer
Walkervills, Gut = » R N Jul
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URELY you have noticed how wireless 1s spreading
S over every part of the world. Every day you learn of
some new field that is utilizing it—some new firm organ-
ized to push it forward. But do you realize that YOU
can easily qualify for the wonderful opportunities that are
opening? Do you know that you can quickly build upon
your present knowledge of Wireless—and be ready any
time you wish to for a fine Wireless position, either on land
or on sea? Through our special method of home-study
instruction a short period of your spare time can be turned
into preparation for a worthwhile future in the fastest-
growing field in America today—Wireless. No one isin a
better position than you to cash in big on the wireless
expansion that is sweeping over the world. You have the
whole foundation, all ready to build upon. Qur new ecasy
method of instruction makes the rest pure fun—but fun
that pays big.

Without obligation to yourself
we would like to tell you more "“Tr
fully about the future wireless ~
offers you. We would like to tell b
you about our Institute, which is : 7
officially recognized by the U. S. é , e
Dept. of Commerce and whose | N
name lieads the list of the schools 7/l =
recommended by the U. S. Ship- = LA
ping Board. The National Ra-
dio Institute was the original and
is today the oldest and largest
school in America teaching wire-
less by mail. The government allows our graduates five to
ten points credit when taking First Grade Government
License examinations. We have graduates in almost every
part of the world who have quickly qualified through our
special new method. .

This method not only includes a comprehensive course
of instruction written exclusively for us by some of Amer-
ica’s greatest wireless experts (members of our own staff)

1. New Easy Method of Instruction.

. Wonderful Natrometer Given Free.

. Government Credit and Recognition.

. Our Location in Washington—Passing New Offi-
cial Developments on to You.

. Personal, Individual Attention of Great Experts.

. Our Service in Obtaining You Employment.

. Free Training in Wireless Telephony.

. Unlimited Consultation and Advisory- Service.

. Free Post-Graduate Course in Our Washington Res-
idence School If You Wish.

10. Membership in the Relay League.

11, Low Tuition Cost and Easy Terms of Payment,.

3]

o

O o0~ O

Both on sea and on land e fing future awaits the man
who 13 qualified in wireless. No matter whether you
wish to visit every neok and cormer of the world or
whether you prefer o land station, wireless awaits you.

Commercial wireless expansion is sweeping
over the world like wildfire! Big opportun-
ities are open—and every day get more
numerous and attractive. You are in a
fine position to cash in big on this growing
field. Right at home in spare time you can
easily build upon your present knowledge
and quickly qualify. The coupon below
will bring you an interesting free booklet—
telling about the splendid opportunities
open, and how you can share them. Mail
coupon for booklet today!

but also includes, Free, a won-
derful new invention patented
and controlled only by us. This
device, called the Natrometer,
teaches you in half the usual time
how to send and receive, with
speed and accuracy. This Natro-
meter (which can be purchased
separately) is superior to any
other device of its kind. With-
out aerials or any outside device
it sends you any one of 6oo dif-
ferent messages at a speed which
you can vary {rom 3 to 3o words per minute. It is port-
able; also very attractive in appearance. It is noiseless; and
it sends in a natural manner, not like a mechanical device.
You get the messages thru its’phones at whatever speed you
wish. And this is only one of the features which our new
method brings you. Others are listed below. Read them and
you will realize why our students quickly qualify and why
they step into the fine wireless positions that are waiting!

Mail coupon today for our {ree illustrated booklet. “Wireless, the
Opportunity of Today” Without cost or obligation, we want to
tell you more about this field, its big opportunities both on land
and on sea, and just how our new method quickly qualifies you.
No agent will call upon you. We just want to send you the facts.
Mail coupon at once! National Radie Institute, Dept, 17, Wash-
ington, D, C.

NATIONAL RADIO INSTITUTE,

Dept. 17, Washington, D. C.
I Send me vour free booklet, “Wireless, the Opportunity of Today.” I
I Tell me about the opportunities open in_ wireless, about your Insti-
tute, and about your special limited offer. I
I S 1= l
I Address ..-iiieiiiae i e I
Gty i s State. . ooiiv i
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