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Carries Great Messages
Around the World

HAT statement adequately expresses what is perhaps the greatest
Tinﬂuence of radio in developing and bettering human fraternal

interest, not only between the people of one community, of one
country, of one state, or even a single nation, but between all nations
and all peoples of the world.

Be these messages from government leaders—from the heads of
the world’s greatest educational institutions or from those who stand
foremost in the arts of the world—they will serve to bring the human
race into closer contact.

In the past ages great orators and writers, famous poets and mu-
sicians have swayed the destinies of nations, and have been instru-
mental in the rise and downfall of mighty empires.

In the future these same influences of similar great minds will,
through radio, create a better understanding and a greater fraternal
spirit between the people of the nations.

It is the vacuum tube that has made possible this broad and far
reaching application of radio telephony, and that plays the most im-
portant part in the operation of your receiving set.

Cunningham Vacuum Tubes, standard for all makes of receiving
sets—built by one of the world’s largest manufacturers with unlimited
resources—are the product of years of manufacturing experience and
the creative genius of the engineers of that great scientific organiza-
tion, the Research Laboratory of the General Electric Company.

D o Cunmingham tubes are cov-
Cunningham Radio Tubes Patent NOtlce' ered by patents dated 11-7-
05, 1-15-07, 2-18-08, and others issued and pending.

C-301A—6 Volts £ amp.

Amplifier $6.50 Licensed for amateur, experimental and entertainment
C-299—3 Volts .06 amp. use in radio communication. Any other use will be

Dry Battery Det. & an infringement,

AMD G ot o ST 6.50

C-300—6 Volts Gas Con-

AMGRIEER TUBRE

"ELC SEIPA

CUNNINGHAM
National
Tube Week

September 24 to
October 1, 1923

$5000 in Cash Prizes

T ﬁntd)iate‘(]:t?{. [y 5.00
=-11—1. olts .25 amp. g .
Dry Battery Det. and > _tO Radlo Dealers
" AHESSpecial Base..c.... 6.50 ° A .
-12—Similar to -11 -
with standard base. .. ... 6.50 LU

Home Office
248 First Street 154 West La}{e Street
San Francisco, .Calif. Chicago, Illinois

30 Church Stx;eet
New York City, N. Y.
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'“.,ﬁl.mw 8 (0 this new Aennedy Set

HIS NEW ADDITION to the Kennedy line has a three-
fold appeal for you. First,itsartistic beauty—simple,
refined lines. Second, the faithfulness and unusual
tonal purity of its reproduction. Third, it is a self-
contained unit, all batteries and loud speaker unit en-
closed in the cabinet. Ample volume is assured for
dancing or entertainment.

i ‘I \‘ A

y |

In this set extreme simplicity of operation has been
obtained, at the same time retaining the selectivity of
tuning and long distance reception that has distinguish-
ed all Kennedy receiving sets. Only two dials are used
—one to bring ih the desired station, the other to reg-
ulate volume. Truly a set of which the Kennedy lab-
oratories can justly be proud.

You can arrange with the nearest Kennedy dealer for a
demonstration, or write us direct for descriptive literature.

THE KENNEDY MODEL X

This beautifully inlaid mahogany cabinect THE COLIN B. KENNEDY COMPANY
encases a complete, self contained radio SAINT LOUIS SAN FRANCISCO

receiver {wave length range 150 to 600
meters.) Two stages of audio amplifica-

tion, built-in loud speaker. Formica
panel. Dials and metal trimmings gold
plated. All dry batteries—three dry bat-
.;m

tery tubes—phones tor weaker signals or
individual reception—complete, $285.00

All Kennedy radio receiving sets are
regenerative—licensed under Arm-
strong U. S. patent No. 1,113,140.

Tell them that you saw it in RADIO
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Forecast of Contributions

for October Issue
2

Lloyd Jacquet, 20Z, has a real article on
“The Four-Circuit Tuner,” which in itself is
well worth the price of the October number.

o8

The transmitting amateur wil] be interested
in and helped by Dr. A. E. Banks’ account of a
“Puncture-Proof C. W. Power Condenser of
High Capacity.” Of like interest is L. R.
Felder’s suggestions for measuring transformer
losses with a -thermometer and watch.

g

D. B. McGown continues his series on the
design of radio apparatus with careful guidance
in the design of 'a tube transmitter. He also
starts a new series on Radio Shop Practice,
which, together with an article on the same sub-
ject by Raymond Francis Yates, will materially
assist the amateur builder.

S

Edward T. Jones tells how to make a universal
receiving set which uses either single or triple-
circuit control at the will of the operator.

g

Jesse Marsten, in an article on “The Design
and Function of Inductance Coils,” starts a new
series on modern radio apparatus, each of which
will give a complete treatment of one of the
essential parts of a receiver and transmitter.

S

In an “Efficient Groundless Receiver” Frederick
J. Rumford tells of some interesting tests of re-
ception without a ground and gives the hook-up
that worked best.

g

Victor A. Ulrich tells how he greatly in-
creases the volume from a single-circuit set by
merely putting a variometer across the antenna
and ground lead. Paul Oard also gives some
valuable hints for improving the single circuit.

S8

Commercial operators, actual and prospective,
will be interested in B. W. Fordham’s account
of “Radio the Conjuror.” It has the true flavor
of salt water.

&8

Carl Penther has devised a clever master
control switch whose published details and as-
sembly will enable anyone to secure automatic
filament control.

B

Samuel G. McMeen’s contribution to October
RADIO is “Improving Amplification,” especially
by the use of the “push-pull” circuit.

g

The above, together with a number of articles
which were crowded out of the September num-
ber due to lack of space, and the usual depart-
ments and news, will give a well-balanced issue
containing material of value to every one in-
terested in radio.
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‘Receive all broadcasting =
withoutoutdoorantenna, '
loop, or storage battery!
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This Réceiver employs: v
Regeneration arid Tuned
Radio Frequency Amplifi- = |
cation with only two
simple tuning adjust-

ments.

- Write for
“Seven Points of
Satisfaction”

Hianyg
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Tell them that you saw it in RADIO
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Frame, Triple
Nickel Flated and
Buffed ALL OVER

4
g KStagge red Terminals
for\easein soldering

The finest ja ade, and the smallest
and lightest. Millions have been sold to
delighted set owners.

The dawn of a new era
in radio merchandising

ONE forever in many cities, and

going fast in others, is the sign
which read “Positively No Refunds or
Exchanges on Radio Purchases.” You
now buy radio with the same certainty
of “satisfaction or your money back” as )
you do any other staple merchandise.
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The broad guarantee placed on Frost-
: Radio by the manufacturer has been in |
L — \‘ large measure responsible for this
ey AN719 Cord TUyElugishown A improvement in the
P fade.” Price 60 center T 1 sale of radio. Every r/ \ 1
0 FrostDealer knows
BROSINRIADIDRNCES A1 (12 that Frost-Radio is ;

Millions have bought them )
because of their high qual- |
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! , sold under this pos-
ki S0 emee U0 Chreit G itive guarantee. It
) must be right, or it
i could not be guar-
anteed so strongly!

FROST-RADIO MULTI- v’
PHONE PLUG ﬁ

A convenient way to con-
nect four or less pairs ot

Frost-Fones. Immensely 2
popular, $2.50, l Yourdealer handles
¢ i Frost-Radio. Order

P O K

FROST-RADIO JAC-BOX

from himtoday,and

=) O JOF

Use it with four paire of head il

fones,or three pairsand loud ;1 learn the depend-
speaker. Price, less cord and 9k g -
Plag, $2.25. e ability of this appa

“The name FROST is your

guarantee of quality”

M (= e 2ol o r e o oo e Pl

e )

: o :
' HERBERT H. FROST, Inc.

I 154 WEST LAKE STREET

‘@ CHICAGO

‘3\ 30 Church Street, New York

A== diieme et = e — =T

Tell them that you saw it in RADIO
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GENERAL RADIO Jpautes

HE General Radio Company, makers of precision instruments for
use in radio and electrical work is one of the oldest as well as the
most consistent users of Formica.

The high quality of the General Radio product is assurance to amateurs
and dealers everywhere that when they use Formica insulation, they
are using the best material that the market affords.

Formica service is as good as the product. It supplies promptly a panel
or tube of just the size that is wanted —no need to confine yourself to
so-called standard sizes that some one else wants to sell.

THE FORMICA INSULATION COMPANY
4616 Spring Grove Avenue, Cincinnati, Ohio

Sales Offices

50 Church St., New York, N. Y. 1210 Arch St., Philadelphia, Pa. 414 Finance Bldg., Cleveland, Ohio
422 First Ave., Pittsburgh, Pa. 1819 Lyndale Ave., S. Minneapolis, Minn. 9 S. Clinton St., Chicago, Ill.

1042 Granite Bldg., Rochester, N. ¥, Sheldon Bldg., San Francisco, California 313 Title Bldg., Baltimore, Md.
415 Ohio Bldg., Toledo, Ohio Whitney Central Bldg., New Orleans 47 King St., Toronto, Ontario

ORMICA

Made from Anhydrous Redmanol Resins
SHEETS TUBES RODS

Tell them that you saw it in RADIO
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ONLY A FEW LEFT

The Latest Edition of CITIZEN’S RADIO CALL BOOK

180 Pages. Only 50

CITIZENS

ADI

Cents Per Copy
CONTENTS

The Nine Amateur Districts, Special Amateur
and Experimental Stations. All practical
wireless circuifs. Schematic diagrams of
these and a glossary or description of the
working of the circuits. There are also full
page graphic illustrations and photographs of
the Flewelling circuit, the Reinartz and Arm-
strong double regenerative circuits.

A complete list of all Telephone Broadcasting
Stations with their full operating schedules.
These are also listed alphabetically by States.
A complete 4 page American Radio Relay
League section, containing a letter to the

gt Citizen-Radio, by Mr. Kenneth B. Warner.
A A double page A. R. R. L. divisional map.
( A page giving the personnel of the Exetutive
‘ Complete Radio Encyclopedia P A\ and Operation Divisions throughout the
Xq and Directory ) EONEG.
Zad o : A A complete list of all Canadian Amateurs and
A T‘elephone Broa:i“chasung ?tauons / \\ Canadian Telephone Broadcasting Stations
i Radio H‘?p an; Fsull Ope;ating Schedules N with their schedules.
P ¢ it tates Amateurs
X !é:;ndh:e Amateurs N A double page Radiophone Map of the United
~a Naval Stations \ States, with all stations marked on the map,
/\f\& A\ Foreign Time and Press Schedules / \»\5 drawn to scale.
Z - Worlds High Power Transoceanic ’ A double page map of the world, with all high
Stations . W / powered stations marked. A Complete Sched-
2" 4\ ARRL Section A ule over 24 hours’ time (Greenwich) of all
Vb **Hook Ups / % high power stations, time they send, system
i Formulae | \ they employ, wave length and character of the
L[ Questions and Answers T~ matter they send.
A% RADIO LAWS .
= > ; h N A Complete Federal Market Broadcasting
/RS ) How "? EulldourOnn ~ < \ schedule, by state, town and information on
: ' O o o ovves soureay ™o Stonderds matter they broadcast,
- in i 4
N s S0 Cents v.5la. S International Continental Code and Conven-
i @ 4 —— 65 cents Canada and Forelgn ){ /‘/ tional “Q” Signals'
- “Why. Pay More” et
& a@ gt v”’\hy_”f o \ Trap Circuits.
X N~ Up-to-date Radio laws, Amateur and Com-
: = O mercial.
= Hook Ups.
= ~— Formulae for the Amateur and Experimenter.

Amateurs---Broadcast Listen-
ers---you need this wonderful
radio book. Send 50c. for your

copy today. Supply almost
exhausted!

DEALERS: Write for Trade Prices

A wonderful Question and Answer Depart-
ment, very complete.

The Circuit section contains both Receiving
and Transmitting diagrams. The Transmit-
ting end of this covers the best of the Amateur
hook-ups on short wave transmission, C. W.,
I.C.W., and Voice.

The book contains 176 pages and cover
printed in two colors.

CITIZENS RADIO SERVICE BUREAU,
Dept. R, 416 South Dearborn St.,
Chicago, Ills.

I
: Herewith is 50 cents for which you will immediately I
:
!
|

send me the latest CITIZENS RADIO:CALL BOOK. I

I AQATEssy o RN . o s ki s R R 3 M

Tell them that you saw it in RADIQ
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Radio takes another step for-
ward with these wonderful new

Magnavox devices

THE new Magnavox models here shown extend
and supplement the already famous Magnavox
line of Reproducers and Power Amplifiers. There
is a Magnavox for every receiving set.

Magna»yOX Reproduceys AZ—Mhsame as A2-R but with
R2 with 18-inch curvex horn ;rgdﬂsg I{\A/Ilagt?avmf Re: $85.00

in new acoustic finish . $60.00

R3 with 14-inch curvex horn P. 2
in new acoustic finish . 35.00 Magnavox oer Amphﬁers
M1 new Magnavox Reproducer
requires no battery for
the field, thus meeting re-
quirements of dry battery

Al meets the demand for a
l-stage Power Amplifier.
Special finish metal case. 27.50

receiving sets. With 14- AC-2-C Magnavox 1-stage

inch curvex horn in new Power Amphﬁer ymth

acoustic finish . ; . 35.00 Bakelite panel in highly
Combi 0 S finished hardwood case . 55.00

New M. Magnawox Combination Sets AC-3.C Magnavox 3-stage
72 agnayox A1-R consisting of Magnavox Power Amplifier . . 75.00

Combination Set R3 Reproducer with 14-in.

horn and l-stage Magna- Ask your dealer for a demonstration.
vox Power Amplifier .  59.00 Interesting booklet will be sent on request.

A2-R consisting of Magnavox
R3 Reproducer with 14-in.

A2-R Insures convenient and per-
2 horn and 2-stage Magna-

fect Radio reproduction. Consists

The Magnavox Company

of Magnavox Reproducer with 14 vox Power Amplifier . 85.00 OAKLAND, CALIFORNIA

inch horn and 2-stage Magnavox Al-M same as A1-R but with 370 Seventh Avenue, New York

Power Amplifier, as illustrated the new Magnavox Re- World pioneers in the development and manufacture
$85.00 producer M1 . . 59.00 of sound amplifying apparatus

MAGNAVOX PRODUCTS

Magnavox Reproducers an

Tell them that you saw it in RADIO
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SEPARATE FILAMENT
TRANSFORMERS

and all parts necessary for
power supply, Phone, 1. C. W.
and C. W. circuits are shown

in this new RCA folder.

Amateur Transmitter Parts

Grid Leaks

Meters

Condensers

Filter Reactors
Power Transformers
Choke Coils
Inductances

Motor Generators
Kenotrons and

All Parts for the

Amateur Transmitter

Rnd}o;gwﬁ rp oratton

merlca
Sales Department District Sales Offices
Th‘;z Syba of 233 Broadway 10 South La Salle Street, Chicago, Il
quapryozec&o:our New York, N. Y. 433 California Street, San Fra.nc1sco Cal.

Every licensed transmitting
station needs this folder.

|
|
‘*Amateur Transmitter Parts.’' !
new booklet : h FILL IN AND MAIL
3 E b e
|
|

Radio Corporation of America,
Suite 2069, 233 Broadway, New York.

Name THE COUPON
Streo FOR YOUR COPY!
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Radiotorial Comment

N interesting comment on the changes that radio has
A caused in the habits of the American people may be
gleaned from the report of the Rate Research Com-
mittee of the National Electric Light Association. This
committee ascribes to radio listening an increased use of
electric current for lighting the home. They find that not
only does Mr. Average Householder stay at home to hear
the radio, but also that he stays up later than was his wont.
This report may give additional incentive for power com-
pany experiments on broadcasting concerts over their lines
by “wired wireless.”

HE suit brought against radio station WOR at

Newark, N. J., by the American Society of Composers,

Authors and Publishers for broadcasting copyrighted
music brings to a head and possible judicial decision a ques-
tion that has been agitating the broadcast world for many
months. This is the first gun in a campaign whereby the
Society plans to compel each of the broadcasters to pay a
large annual license fee for the privilege of broadcasting
music whose title is vested in the Society. This includes
nearly ninety per cent of the popular music of the day.

Most of the broadcasters contend that as they are “hot
broadcasting for direct profit they are not infringing upon
the copyright. They believe that the requested fees are
exorbitant and add an impossible burden to the present high
cost of putting out programs. Furthermore they know that
broadcasting is the most effective means yet found for
quickly popularizing new music and they feel that they
might better be paid rather than charged for the service they
are rendering the Society’s members.

Foreseeing a probable delay in deciding the question and
realizing the tremendous power of broadcasting, a number
of stations have organized the National Association of
Broadcasters. This association will assist in the proposed
revision of the copyright law and encourage constructive
legislation helpful to broadcasting. It has established a
music bureau in charge of a competent musical critic who
has already passed upon hundreds of musical compositions
whose copyright title is vested in the Association. From
this source the broadcasters are assured a continuous supply
of copyrighted popular music of superior quality without
pavment of license or legal embarrassment.

I'his is neither the time nor place for us to air our views
as to which side may be right in the controversy. Suffice it
ta say that our sympathies are with the broadcasters’ associ-
ation. They seem to have taken a sensible stand in fighting
fire with fire.

HEN the Einstein theory states that the ether is no

longer a tenable hypothesis for explaining the nature

and action of electromagnetic waves, and conse-
quently of radio, it is like taking away a crutch from our
halting imagination. The controversy is still raging too
fiercely between eminent scientists for any mere layman to
say which side is in the right, but the preponderance of
recent evidence would seem to favor the Einstein camp.
Therefore it is of interest and value to the inquiring ama-
teur to know what relativity substitutes for the discredited
ether.

For the ether has been discredited by the theory of rela-
tivity. Not that the theory has definitely and finally dis-
proved the existence of the ether, but merely that Einstein
finds the ether unnecessary to explain many things which
heretofore could be explained only by its aid. And the
Einstein explanations are perhaps more logical and more
acceptable than the ether explanations. So, while the crutch
may still be kept around the house in some obscure corner,
the patient—and he indeed must be patient who would
understand this theory—can get along all right without
using the crutch.

Perhaps one of the simplest expositions of this complex
subject has been given by Charles P. Steinmetz, who is an
ardent advocate of relativity. He points out that the radio
wave is not a wave motion in a material medium but is a
periodic alternation of an electromagnetic energy field which
travels through space at a speed of 186,000 miles per second.
He makes clear the fact that the picture of a wireless wave
as resembling a water wave is erroneous in that electro-
magnetic energy may alternate in intensity and direction
without the necessity of the movement of matter or anything
resembling it.

This conception of a field of energy is very like the field
of force whereby Faraday originally explained the action of
a magnet on an iron bar. It holds fast to the wave theory of
light and radiation. , It eliminates the necessity of accepting
the contradictions involved in the ether theory and in its
place gives a logical explanation of the forces of nature.

The general acceptance of this theory will require the
revision of almost all the books and treatises on radio. It
does not alter in any way the practical operation of a radio
set. But to the thoughtful student it gives an understand-
ing of many hitherto inexplicable natural phenomena. For
this reason it is worth- careful study and consideration. If
there is sufficient demand on the part of our readers for a
simple explanation of the entire theory and its deductions
the editor will undertake the task in a future issue.

www americanradiohistorv com


www.americanradiohistory.com

10

RAD10 for SEPTEMBER, 1923

Navy Experiments on Static Reduction

By S R. Wintcrs

Thqse. experiments suggest a possible means whereby amateurs may likewise reduce
static interference. Facts of general interest about the Navy monitor control system are

also given.

ADIO Central of the Office of Com-
munications, United States Navy
Department, claims to have devised a
system whereby static is reduced to a
minimum. This is accomplished by the
combination of a loop and’'a one-wire
aerial, together with a barrage receiver.
On the roof of the Navy Department
building is an 8-ft. loop from which ex-
tends a 75-ft. one-wire aerial. ‘This
aerial and loop are connected to a radio-
telegraph barrage receiving set immedi-
ately below the loop. Leads are carried
300 ft. from this receiver to a jack-box

the radio operator checks up his own
trafic with respect to the clearness of
the signals he is transmitting for recep-
tion at some distant receiving station.
The control station is supervised by
J. J. Delany, chief gunner radio,
U.S.N., who is assisted by a crew of
eight radio-telegraph operators working
in eight-hour shifts. By means of re-
mote-control, radio communications are
transmitted from Annapolis or Green-
bury Point, Maryland; Arlington or
Radio, Virginia, and Sayville, Long
Island, New York. Radio communica-

tial is that it be of the type which has
a rotating disc exposed to view.

Such a meter may be calibrated with
a watch and a known load by noting
how many seconds it takes the disc to
make one revolution, as indicated by the
black mark on its edge. Make sure that
all current consuming devices in the
house are shut off and that the disc is
stationary. ‘Then turn on a single
lamp of known wattage and make three
tests of the time required for the disc to
revolve once, averaging the readings.

Now turn off the lamp, connect the

Radio Central of the Office of Communications, U.S.N. at W ashington, D. C., Showing the New Clarophone in the Rear

W
in the telegraph operators’ room where
the messages are transcribed.

It is found that by an adjustment of
the loop and short aerial the opposing
forces of the two tend to neutralize
static. The loop antennae on the roof
may be controlled by means of a shaft
extending therefrom to the operators’
room, thus taking advantage of the
marked directional characteristics of this
form of antenna.

Static interference may be still fur-
ther reduced by the new clarophone,
the queer instrument looking like an air-
plane motor in the rear of the picture.
This is a large cylinder with eight pro-
jecting tubes through which the sound
of the signals is carried to four phones in
the interior, where the sounds are filtered
or clarified and then amplified. This is
the invention of Wm. J. Scott, electri-
cian U.S.N.

In one corner of the room are also
three 2-ft. loops connected to receiving
circuits so as to pick up the signals being
transmitted, thus enabling each trans-
mitting operator to determine whether
his signals are audible. In other words,

tions are both transmitted and received
from Lyons, France; Balboa, Panama
Canal Zone; San Juan, Porto Rico;
San Diego and San Francisco, Cali-
fornia. Additional broadcasting services
are rendered for the benefit of vessels
cruising in the waters in proximity to
Turkey and London, as well as to a fleet
of ships in the Atlantic ocean.

There are ten receiving instruments
in the control station number, six for
reception of trans-oceanic wireless signals
and four for the reception of radio mes-
sages from coastal stations within the
United States. Signals have been heard
from Cairo, Egypt, and ships near
Constantinople.

AN EASY METHOD FOR
MEASURING POWER

By CHARLES F. FILSTEAD

An inexpensive substitute for the
wattmeter necessary for indicating the
power consumed by an electrical device
is found in the watthour meter installed
by the power company in every electri-
cally equipped home. The only essen-
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device whose current consumption is de-
sired to be known, and note the number
of seconds required for the disc to make
one revolution, averaging several read-
ings.

Let §, be the average number of
seconds required for one revolution of
the disc, /7, the lamp rating in watts,
§ the number of seconds required for
one complete revolution of the disc with
the unknown instrument connected in,
and W the watts consumed by the in-

strument. # is found by the inverse

proportion, § : 8§, = W, : W, and sim-
: w,.8

plified: W = g, ! —watts consumed

by the unknown load. While this
method is a little longer than when
using a standard wattmeter, it, at least,
1s considerably cheaper.

As an example, what is the power
consumption of a rectifier which causes
one revolution of the disc in 8 seconds
when a 40-watt lamp causes one revolu-
tion in 41 seconds? Substituting in the
formula we have /=40 X 41/8=205

watts.
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Designing a Long Distance Receiver

By E. M. Sargent

After briefly analyzing the importance of coil design, the author presents a hook-up for

a set which is at once selective and sensitive.

efficient basket weave coil.

THE design of a good long distance
receiving set for use on short wave-
lengths is one of the most difficult prob-
lems with which the radio engineer is
confronted. A good receiving set should
be capable of receiving signals clearly
over long distances, should be extremely
selective so as to eliminate local signals
when those from a distance are being
received, and should be fairly simple to
operate. There are many different types
of long distance receivers, some employ-
ing honeycomb coils, some variometers,
some variocouplers, and others employ-
ing various combinations of these instru-
ments. It is not the purpose of this arti-
cle to analyze any of these sets, but
rather by proper design to construct one
that will come as near the ideal set as
possible.

The coils in a receiving set are one of
the most important parts. Upon the
coil design may depend the success or
failure of the whole set. The coils
should be as large as possible in order to
give the set a wide wavelength range.
At the same time they must not be so
large that they will have a natural wave-
length of ‘their own inside of the wave-
length range of the set. They should be
wound with large enough wire to keep
the resistance low. - The available space
which the coil may occupy is usually
limited, and therefore the size of the
wire must be kept small enough so that
the proper number of turns can be put
in this space. )

The natural wavelength of any coil is
determined by the inductance and the
distributed capacity of the coil. The
object is usually to have a high induc-
tance. Therefore, the distributed capa-
city must be very low in order to keep
down the natural wavelength. This
capacity depends on the size of the wire,
diameter of the coil, the closeness of the
turns, and the length of the coil. In-
creasing the first three factors tends to
increase the coil capacity. Increasing
the number of turns decreases it to a
very slight degree.

Fig. 1 shows the wiring diagram for
the set. The hook-up is of the two-
circuit type and is regenerative. In this
circuit the primary coil should have a
very low resistance. It is a distinct ad-
vantage and makes for sharp tuning and
loud signals to use a low resistance and
inductance in this place, and use as large
a series condensers as possible.

The secondary coil must have a high
inductance—the higher the better. The
vacuum tube is a “voltage operated” de-
vice. The grid voltage depends directly
on value of the secondary inductance,

and also on the current flowing through
the primary. The current flowing in
the secondary is a matter of lesser im-
portance, and the resistance of this coil
does not play such an important part.
The coupling between the primary and
secondary should be loose enough so that
only the desired signal will be trans-
ferred from one circuit to the other.
The value of this coupling is not at all
critical, and therefore the coupling need
not be variable.

Regeneration is accomplished by means
of a plate variometer. This variometer
is preferably of the wooden rather than
the moulded type, and should be of a

Directions are given for winding an

Sensitive regenerative sets are often
affected by what is called ‘“‘body capa-
city.” When the hand is on the con-
denser dial the set will have one wave-
length. When the hand is withdrawn
from the set there will be a slight change
in the wavelength. This is a great an-
noyance when tuning in a long distance
signal. Body capacity effects are some-
times eliminated by what is known as
“shielding.” A more efficient method is
to design the circuit right in the first
place so that shielding will not be neces-
sary.

After testing nearly every  known
form of coil, the writer has found that
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Fig. 1. Wiring Diagram

C:—43 Plate Variable Condenser.
Cr—23 Plate Vernier Condenser
C+—.00025 No. 600 Dubilier Condenser.
C:—.001 Molded Fixt Condenser.
R:—1 megohm Grid Leak.
L;—Primary Coil—14 1b. No. 18DCC

wire.
Lr—Secondary Coil—%4 lb. No. 28DCC
wire.
good grade. When regeneration is ac-

complished with a plate variometer in-
stead of a tickler coil, the tube oscilla-
tions can be controlled without appre-
ciably affecting the tuning of the set.
When the tickler coil is used, variation
of the tickler coupling changes the
secondary inductance so that it is neces-
sary to re-adjust the secondary condenser
every time the tickler is moved. This
complicates the tuning considerably. A
plate variometer does away with this

L[ &
2=

Ls—Wooden Variometer, CYMO pre-
ferred.

1—Bakelite tube, 474" diam., 774" long.

2—Tap Switches. o

8—Switch Points.

1—Rheostat.

1—Socket.

1—C-300 Detector.

1—TFormica Panel 3/16"x7'x2034".

“basket-weave” coils give the best all-

‘around results in a receiving set. Fig.

2 shows the form on which the coils are
wound. For the set described in this
article, use the dimensions shown in this
sketch. ‘The bakelite tube is divided
around the circumference into 22 equal
divisions. Eleven of these divisions, are
then cut out with a hacksaw. The
edges of the eleven pins that remain
should be trimmed with a file so that
the wire will not catch when it is being

Continued on page 46

sort of trouble.
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Fig. 2. Form for Winding Basket;Wea‘ve Coil
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Music from the Parlor Table

By L. W. Van Slyck

While “tis well known that with two stages each of radio and audio-frequency good
dx reception can be secured with a loop, yet the author’s account of what he is doing
ts wnteresting and suggestive. His hook-up and placement of parts is the result of
experience from which others may well profit.

T was the purpose, in building this
receiver, to design an instrument in
which signals would be loud enough for
‘phone reception, which would be porta-
ble to a certain extent, and, most of all,
an instrument which would furnish real
music with little distortiori. Results
prove that expectations of the writer
were exceeded in every way.

Fig. 1 shows the wiring and place-
ment of the instruments. It is depicted
in this manner because it is extremely
important that the instruments be ar-
ranged in a certain order if best results
are to be obtained. With the arrange-
ment as shown, it is impossible to make
the set howl in the manner so familiar
to many owners of regenerative receivers.
Capacity effects are not noticeable, ex-
cept when the potentiometer is cut out
of the circuit to such an extent as to
bring the set on the verge of oscillation.
‘This, however, is seldom necessary.

By placing the loop on top of the box,
selectivity is greatly increased, probably
due to the regenerative action between
the wiring inside the cabinet and the loop
wires. This, however, does not cause
distortion in any way. It was also found
that the filaments of the third amplifier
tube and the detector tube could be
burned at a considerably lower temper-
ature than when the loop was isolated
from the receiver proper, which again
would indicate that regenerative action
was brought into play when the loop was
placed on top of the cabinet. Lowering
the filament temperature and then ad-
vancing the potentiometer brings in the
signals with the same strength, but as
the resistance of the potentiometer ap-
proached zero, distortion creeps in. Con-
siderable experimenting has been done to
determine the correct placement of the
instruments, and the writer wishes to
again emphasize the importance of
closely following the layout of Fig. 1.
This receiver was wired six times before

howling and distortion were finally
eliminated.

Concerning distance, it is possible on
any average winter night at Ironwood,
Mich., to pick up such stations as Los
Angeles, San Francisco, Havana, New
York, etc.,, with sufficient intensity for
enjoyment using the head phones. These
results were obtained for the last two
months using a 2-ft. loop. Using a small
variocoupler for a loop antenna, and
completely removing the loop from the
box, Fort Worth has been copied on
several occasions with satisfactory in-
tensity. Stations within 500 miles can
be depended upon practically any night
except during a thunderstorm. There
were stations in this vicinity using an
outside antenna which, during some of
these nights, were practically out of
commission because the music was

Continued on page 46

Comptete Receiving Set with Loop on

Parlor Table

Looking Down on Set
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Fig. 1. The Hook-Up
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A Two-Rotor Selective Receiver

By Samuel G. McMeen

Iere is described a clever stunt for varying the coupling and thus the selectivity of a

set.

By following the text and diagrams it should be possible for any handy person to

make an eminently satisfactory set for either broadcast or amateur wave reception.

IN the usual type of regenerative re-
ceiver there are adjustments for
everything except the separation between
the primary and secondary windings.
Occasionally the curious experimenter
has the desire to vary this separation,
while retaining all the other advantages
of that useful type of apparatus. In so
desiring, the experimenter has sound
logic behind him, for there is some ad-
vantage in being able to change the
closeness of coupling and in turn the
degree in which the set is selective. The
closer the spacing between primary and
secondary windings the greater is the
influence of the former on the latter
and the more the antenna is able to af-
fect the tube. But this reacts against
the ability to prevent the hearing of un-
wanted stations, which is all that is
meant by the term ‘“‘selectivity.”

We address ourselves in this article to
that type of receiver of the regenerative
class in which there are three windings
—a primary, a secondary and a tertiary
or tickler. It is by means of the latter,
set in close inductive relation to the
secondary, that the regeneration is ac-
complished. The close inductive rela-
tion is accomplished by putting the tick-
ler coil inside the secondary, and in a
way so that it can rotate there. Be-
cause it is able to rotate, it is able to
experience all shades of mutual induc-
tance from maximum to minimum. The
plan is so good a one for this purpose that
it is a pity not to borrow it bodily for
the desirable end of varying the mutual
inductancé between the primary and
secondary windings for the purpose of
varying, in turn, the selectivity.

So let us do so, and put another rotor
in the arrangement, as shown in Fig. 1.
In the practical working out of the de-
vice by the author the base of operations
was made a 4-in. diameter tube, 6 In.
long. In each end of this tube is fitted
a rotor which clears the inside of the
tube rather narrowly. For the reason
that the plan shown in Fig. 1, and here
described first, contemplates broadcast
receiving only—or at least principally—
the windings of these rotors are not
tapped, but are of the usual type with
but two ends brought out. Of course
no tapping would be needed in the case
of the tickler rotor in any case.

The stator winding on the tube is on
No. 18 wire, and is of one layer of 80
turns, thus occupying 4 in. length of the
tube. The shafts of the rotors are placed
fairly close to the ends of the secondary
winding, so as to have the coupling close
at the maximum. The rotors have fifty

turns of wire on each, the size depending
on the width of the core, but No. 26
wire will do on most cores, one imagines.
The writer used cores 174-in. wide, with
a 3/16-in. spacing at the middle of the
winding for the shaft.

The primary circuit includes only the
rotor and a 23-plate condenser in series.
The secondary circuit terminals are led
to the grid and filament. The grid lead
passes through a grid condenser of
.00025 microfarads capacity, shunted by
a 2-megohms leak. All the varieties of
tubes may be accommodated if a variable
grid leak is used, adjustable between
the values 5 to 2 megohms. However,
the 2 megohm fixed leak will serve in
all but the very exceptional cases of
stubborn tubes, and these are usually
not new ones, one Supposes.

OS2 TS wire

the amplifier. The exact voltages re-
quired by the respective tubes will best
be known from the statements of the
tube makers, but will usually be con-
siderably lower for the detector than the
amplifier tube.

The use of a transmitting tube in the
amplifier stage, as a substitute for a
regular receiving amplifying tube, will
give considerably louder reception,
though it is not so well adapted, per-
haps, to long distance working where the
limits of the set are almost reached. By
such use of a power tube, the arrange-
ment here described will very amply
actuate a loud speaker. This is a dis-
tinct advantage over the use of two or
three stages of audio-frequency amplifi-
cation for the purpose, because each
stage of such amplification brings in its
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Fig. 1. Broadcast Receiver with Rotor-Primary

The condenser in the secondary circuit
is a small one, preferably of but 7 plates,
and it is bridged across the two terminals
of the secondary coil. The use of so
small a condenser makes the tuning
more comfortable because of the wider
band on the dial within which the de-
sired wavelength may be picked up.

The arrangement of Fig. 1 includes
one stage of audio-frequency amplifica-
tion, and for that reason the plate cir-
cuit of the first tube contains the tickler
or tertiary coil in series with the prim-
ary winding of the audio-frequency
transformer. If the worker prefers to
omit the amplifier stage and to be satis-
fied with the detector alone, then the
telephones will go where the primary
winding of the transformer appears in
the figure. The telephone location, in
other words, will be as shown in Fig 2,
though other parts of that figure picture
a different arrangement of coils.

The use of two 22-volt B batteries
is required to get the best results,
and the connections are so taken that the
detector voltage is lower than that of
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own degree of distortion, and even at
two stages that distortion is noticeable
and annoying. With the one stage it is
hardly noticeable, if at all.

What has just been said about the
gain by the use of a power tube shall
not be construed to mean that an ordin-
ary amplifier will not operate a loud
speaker when used with this arrange-
ment. It will, and very well. What we
mean is that there is a gain in loudness
by the use of the power tube.

In operation the primary rotor is set
so as to have its plane at right angles to
the axis of the tube—that is, with its
turns parallel to those of the secondary
—and if no interference is experienced
it may be left so. But if interference is
heard, then the rotor is to be turned
toward a position with its turns at right
angles to those of the secondary winding,
and at some point the interference will
be least.

*The adjustability of the relation is
complete, for at one critical point near
or at the right-angle position all recep-
tion ceases, as at that position mutual
inductance between primary and second-
ary coils is zero. It is in this particular
that the ability to rotate rather than to
slide the primary coil displays its virtue.
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The only practical limitation of the
set shown in Fig. 1 is its lack of respon-
siveness to wavelengths very far from
the broadcasting range. As shown, its
range is probably from 325 to 700
meters, and this is too high to enable one
to hear the amateurs. This limitation
can be removed by equipping both the
primary and secondary windings with
taps as shown in Fig. 2.
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ished with flexible cordage, but may con-
tinue to the switch in the same size as
the winding.

The set can be assembled quite com-
pactly by placing the coil-tube horizon-
tally, above the condensers, attaching the
tube to the panel by means of small
wooden blocks flat on the panel side and
hollowed to fit the tube on the other.
If a lathe is available such blocks can
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Fig. 2. 150 to 700 Meter Receiver

The taps on the secondary are simple
enough. The coil being stationary, the
taps may be brought out in the usual
way. Even here, however, there is room
for novelty, and the use of escutcheon
pins in bakelite strips as terminal blocks
will be found to add materially to the
workmanlike arrangement of the parts.
Such a terminal block is useful also on
the rear end of the tapped-rotor shaft, to
receive the four wires from the rotor
and connect them to four tinsel cords
leading to the switch. Tinsel cordage
has greater flexibility than electric light
cordage.

The circuit of Fig. 2 may be extended
to include a stage of audio-frequency
amplification if desired and in that case
the connections for that tube will be the
same as those shown following the de-
tector tube in Fig. 1.

In the circuit of Fig. 1, wherein the
whole secondary winding is used at all
times, it is immaterial which end of that
winding is carried to the grid. But in
the case of the tapped type as shown in
Fig. 2, there is the requirement that the
grid terminal of the secondary coil be
that from the end nearest to the primary
rotor. This is for the reason that other-
wise there would be, for all settings of
the switch using less than the whole
winding, excess space between the rotor
and the secondary, this space being filled
with useless and indeed harmful turns
of the secondary. Therefore make sure
that in this case the connections are as
shown in the sketch.

The rotor leads to the switch can be
readily brought out through the reir
end of the shaft if the latter be made
of tubing pierced at the side for the
entrance of the leads into its bore. As
the primary rotor that is so tapped re-
quires but infrequent setting, and never
turns more than a half-revolution, these
leads do not absolutely have to be fin-

be hollowed readily by means of a
wooden cylinder faced with garnet
paper, the joint in the paper covering
being cut on an angle.

For the panel the material most widely
used is bakelite, but it is not unlawful
to use hard rubber, and that substance
has points to commend it for such a pur-
pose. It takes a matt surface as readily
as does bakelite, and is easier to drill
without raising a burr around the larger
holes. ‘There is no tendency to flake off
at the back of drilled holes. And it costs
less than bakelite, while its insulating
qualities are of the highest order.

For the cabinet one may use solid ma-
hogany or other hard wood, but veneered
panels of any of the hard woods may be
had from dealers, with two advantages.
One is low cost and the other is freedom
from tendency to warp. The edges of
such panels display the inner soft wood,
so it it necessary to veneer them, but
this can be done with more ease than the
novice would suppose. If you attempt
it, leave the slips of veneer a little wider
than the thickness of the wood under
treatment, and dress the edges down
with a small plane when dry.

HOW I BECAME A SUCCESS
By A. CrystaAL SET

ET me say at the outset that all books
on “How to be Successful” are the
bunk. ‘This statement is made from
personal experience. One can be a bank
president by beginning as an office boy,
working twenty hours a day, and acting
honest. One may be President by split-
ting rails, studying law at nights, and
being honest. But one cannot keep on

being successful and stay honest. And
that is no prophet’s pipe dream.
Take my own case, for instance.

When I was a little crystal set, my
father said to me:
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“Ta-dit—I want you to be successful.
I want you to expand, and improve and
develop yourself. I want you to be able
to say that you have heard Europe, to
move in the best society, to come in
contact with stations of power and
range. You must be somebody.”

That was a big order for a little
crystal set. My chest swelled with
pride. My father was a big outfit in his
day. He was all golden oak and sturdy
knobs. His carborundum was of fine
old stock, hard but sensitive to outside
impressions. My mother, one of the
Perikon sisters, was of finer caliber.
She had come in contact with more of
the world than had my father, and was
more polished. Her brother Silicon was
one of the most polished persons I think
I have ever met.

So—they expected big things of me.
I resolved that I would be a credit to
my family—that the world would one
day hear from me. The task, however,
was monumental. There were not many
openings in those days for a little crystal
set. Business men, financier promoters
—all refused to take me seriously, al-
though one stock broker gambled heavily
in my future, only to go broke when the
public took him at his word and bought
him out.

When I was twenty years of age, I
was taken in a research laboratory and
made much of. Those were long hard
days. There were clinics in which I
was dissected. Various professors tried
their hands at trying to remodel me. I
was put through paces that would have
broken down a less rigorous constitution.
Once, I recall Dr. de Forest visited the
laboratory and I was shown to him as
the most promising exhibit there.

“Yes—I know him,” said Dr. de
Forest. “I am his father.”

I choked with indignation and would
have burst into static comments and pro-
testations had not my handler menaced
me with a screwdriver. Later I heard
that Dr. de Forest had claimed parentage
of another child—little Audion, with
whom I was to work in later years in
reflex activities all over the world. At
the time, however, I was so cut up over
the matter that I refused to perk for
several days, and I was sent away on a
sea trip to the tropics.

I spent considerable time on the water
after that. When the war broke out,
I saw service overseas. I went over with
a load of standard equipment—the finest
junk that Congress could buy. I found
that a fancy panel, however, does not
make an efficient set. In my homespun
coil and shabby box, I was smuggled to
the front, there to lie for days in the
trenches doing my bit for America,
while the more decorative members of
my detachment occupied shelves of honor
and did nothing. I do not think I was
ever mentioned in dispatches to Wash-
ington, and yet my buddy and 1 know

Continued on page 36
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Lodp Versus Bloop

By David P. Gibbons

After a spirited and humorous defense of the single circuit the author tells how to
make a loop aerial that will cut down the radiation from a'so-called “Gibbons” hook-up.
He also tells how to make a cheap grid leak.

TWO thousand years ago Aesop said
“You can fool all the people some
of the time,” and today you hardly es-
cape the large and rapidly-increasing
tribe of enthusiastic followers of the
suggestion of that early Grecian scenario
writer. Especially in radio. The oil
field runs a poor second to the radio
field in the production of a prolific crop
of experts, technicians, consultors and
advisors whose pearls of wisdom are'so
generously cast before the readers of cur-
rent radio literature and whose chief
equipment for their self-appointed posi-
tions would seem to be simply and solely
a monumental ignorance of the subject
and a cast-iron nerve. You generally
find the two qualifications hand in hand,
or perhaps it would be more metaphori-
cally correct to say that the cast-iron
nerve is usually discovered superimposed
on the monument of ignorance.

A shining example of this educational
quackery is the present concerted and

seemingly inspired onslaught on the’

humble but efficient little old single cir-
cuit regenerative receptor., The hard-
working flivver of the ether has been ac-
cused of most of the high crimes and
misdemeanors on the etheric calendar,
but like its auto counterpart, it seems to
thrive and multiply with opposition and
to grow in favor with every additional
user.

This attitude of opposition to any par-
ticular style, type, size or character of
receiver is peculiarly childish and short-
sighted. All present-day receivers are
still a long way from perfection, and
only a spirit of intelligent and helpful
cooperation will materially increase our
progress towards that desired goal. In-
telligent criticism, however, demands
thorough knowledge of the subject, both
theoretical and practical, and right there
is where nine-tenths of the “‘experts”
are conspicuously A.W.O.L.

Take Barney Google, fr’ instancel
and let’s say that Barney was your next-
door neighbor and the owner of a
chicken-coop, F.O.B. Detroit, instead of
his beloved Sparkplug. Suppose now
that you were the proud possessor of a
much more imposing model of gaswagon
—perhaps a Beerless Quartet or a
Fierce-Sparrow Triple Six—and that
vou have occasionally been moved to
annoyance by friend Barney’s scooting
past vou on the highway at a rattling
pace, Do you then—you, who are of
course a respectable, law-abiding citizen
hecome overwhelmed with an atavis-
tic impulse to slay your annoyer, and do
you right away proceed to “obey that

Birdseye wiew of author with completed

structure, the final cost of which reaches the

staggering total of 8.0025 cents. The frac-
tion represents the overhead.

impulse?”” Do you, in the dark of the
moon, cautiously surround the nightly
resting place of Barney’s pet, and with a
large, hard hammer concealed in your
flask pocket, « deliberately set about
knocking his faithful Henrietta for a
row of greasy drip-pans? Of course
you don’t! Not unless you are a real
naughty little boy indeed and have been
missing your bedtime stories recently!

Isn’t it obvious that the friendly
rivalry and good-natured tolerance
which obtains among car owners of high
and low degree should be practised to
an even greater extent among the own-
ers of various types of radio receivers,
were the possibilities for improvement
and refinement are so much more in
evidence?

One of the most frequent charges
against the single circuit sets is that they
cause interference to the neighbors,
with the implication that they are the
only offenders in this respect. That the
single circuit set does in fact cause trou-
ble to nearby listeners when operated by
the inexperienced or thoughtless is un-

- fortunately only too true, but that it is

the only or chief offender is decidedly
untrue. Any type of tuner (whether
employing one, two, or three circuits)
in which the detector tube circuit is
coupled, either inductively or conduc-
tively, to the aerial circuit, will act as
a miniature transmitting station when
the detector tube is caused to oscillate,

www americanradiohistorv com

and it is just as easy—to say the least—
to produce this oscillating condition in
a three circuit tuner as in a single cir-
cuit one.

Receiving sets which employ loop
aerials, however, are in a class by them-
selves in this regard. Like Caesar’s
wife, they are above suspicion, and when
to this advantage is added the fact of
increased selectivity and an almost com-
plete absence of all interference, the
loop aerial seems the logical solution to
most of the present causes of faulty re-
ception. Of course there is the draw-
back of decreased volume, but the in-
creased clarity about compensates for
this, and if volume is desired, adding
another amplifier presents no serious
difficulty.

A concert which is punctuated
throughout by fifty-seven varieties of
“bloops” and ‘“‘whoops” can hardly be
described as pleasant entertainment, but
by the use of the loop the ‘bloop” is
duped. Besides you get the virtuous
satisfaction of knowing that your set,
at all events, cannot possibly be gu1lty
of further ‘ bloopmg

A year ago in these columns the
writer published a modified Colpitts
transmitting circuit adopted for receiv-
ing, and employing a single honeycomb
coil and a single variable condenser,
under the title of “An All-Wave Re-
ceiver for Short-Length Pocketbooks.”
A few weeks later the Literary Digest
reprinted the article in full with its
usual courteous acknowledgment as to
the origin of the article. Since then, in
many guises and disguises and under
varied names and labels, the circuit has
bobbed up in practically every periodical
devoted in whole or part to radio.
Judging, then, from the very large num-
ber of letters received after its first ap-
pearance and the subsequent publicity it
has been accorded, this circuit must be
in daily use by quite a large group of
radiofans, and it is in the interest of
those and such others as may care to try
out this anti-bloop version of the same,
that the writer wishes to describe a very
simple loop which has given remarkable
results with this set.

From raw material to finished product
the total financial outlay involved
shouldn’t exceed about nine cents,
American money, and anybody with suf-
fictent mechanical ability to push a hand-
saw back and forth a few times is quite
eligible as construction engineer. Wher-
ever there is a new house being built
(and where isn’t there?) is a good place
to procure your stock of lumber, and
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around 5 p.m. is the best hour, as all the
workmen are busy knocking off for the
day. Pick out and pick up a couple of
pieces of nice, clean, discarded lath
(half inch by inch and a quarter if you
can find some) a little over six feet in
all, and worth about five cents at a
generous estimate. When you get them
home saw off two pieces about 26 inches
long, and cut a notch in the center of
each so that when laid across each other
at right angles the notches fit into place
and hold the two pieces rigidly at right
angles. This can be done without using
logarithms (or glue). Then cut four
pieces, each five inches long, and make
ten deep sawmarks on the edge of each,
spacing the marks half an inch apart.
Fasten these with a couple of woodscrews
apiece to the ends of the crossed pieces
and at right angles to them, and your
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structed in a few minutes. If you have
an old Remler or similar pencil-mark
leak, remove one of the screws between

Ground plan of a grid leak awhich is con-
tinuously wariable from zero in one direc-
tion to infinity in the other.

which the pencil marks are drawn.
‘Then cut a small strip of thin metal of
some kind, short enough to not quite
reach across, and make a hole near one

heavy labors are completed. In spite of
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T his non-blooping arrangement is Not an old Edison hook-up!

the advice of one of those “‘experts’ to
the contrary, it really doesn’t make the
smallest particle of difference what kind
of woodscrews you use in putting a loop
together !

Next, wind around the frame ten
turns of whatever kind of small-gauge
wire you have handy, keeping the turns
drawn taut in the sawcuts, and finishing
on the same leg you started on. You
can use your own judgment and ingen-
uity in arranging it most conveniently
for connecting to your set, but the writer
found that a little screw-hook in the
center of one of the five-inch pieces and
another in the upper woodwork of a win-
dow frame answered the purpose at a
minimum of effort.

The diagram explains the method of
connection. Condenser C, is essential
and should be a 23-plate or larger, as a
good deal of the rough tuning must be
done with it. A two-step amplifier is
practically a necessity when using a loop,
although local stations come in fairly
well on one step. Tuning with an out-
fit of this description is much more cri-
tical than when an aerial and ground are
used, and it requires correspondingly
more patience and skill to get the best
results. A good reliable grid leak is
very desirable in this connection, and one
that has given the writer long and con-
stant satisfaction can be very easily con-

end large enough to insert a screw.
Replace the screw carrying the little
strip of metal and make it tight enough
to hold firmly and still allow the strip
to be moved in an arc of a circle across
the face of the leak. The pencil mark-
ings are then confined to the vicinity of
the opposite screw-head and the resis-
tance of the leak varied between all pos-
sible values by a slight movement of the
strip. The point of the strip can be
bent upwards to facilitate adjustment.

For those located at a distance from
a broadcasting station the aerial is far
more efficient, but for those living in
congested centers within short range of
a transmitter, particularly those living
in apartment houses, who are the worst
sufferers from the ‘“bloops,” a more
general adoption of the loop aerial would
contribute enormously to the enjoyment
of good radio programs which are now
being nightly ruined by the iniquitous,
ubiquitous blooper.

If you have any of the new types of
“peanut” tubes, and want to substitute
them for the larger ones of old type, they
can usually be operated very satisfac-
torily by putting them in series, with a
single rheostat to control them. Three

or even four of the WD-11 or WD-12

can be operated across a 6-volt battery.
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HANDY HINTS ON RADIO
By D. B. McGownN

Fine wire and litz should always be
soldered with rosin or rosin core solder.
Acid or paste will corrode through in
almost no time.

Having trouble in getting your re-
ceiving set to oscillate? Just connect
a 0.006 mfd. condenser across the de-
tector output and it will act differently.
The radio-frequency has to have some
kind of a path to flow across, as it
can't flow through the output trans-
former or the head-set.

How high is the resistance of that
water-pipe ground you are using?
Probably you don’t know. Try a sub-
stitute. Take from 50 to 100 ft. of
rubber:covered wire, and cover one end
with tape; connect the other end to the
set, in place of the ground. Now stretch
this wire out, under the antenna if
possible, but stretch it out, anyway. Re-
sults are surprising, aren’t they? Re-
member a counterpoise will work as
well on a receiving set as a transmitter.

If your detector tube squeals when the
tickler is brought up past the point of
oscillation, try changing grid leaks.
Probably one of half the value will solve
the trouble. Use a leak of such value
that the tube just stops squealing. Some-
times if you lower the filament current
a trifle you will get the same effect.

Landlord won’t let you bore holes in
the wall for a lead-in? Too bad, but
you can’t blame him. Never mind. Just
cover a part of one of the windows on
both sides with a piece of tinfoil a foot
square, on each side, and connect the
aerial to the outside, and the lead to the
set to the inside coating, and you’ll have
as good a lead-in as you could want, and
probably better insulated. This acts as
a series condenser, but will not seriously
affect your tuning.

If your soldering iron won’t work on
large wire, try a flame. A torch is best,
but even a candle will do in a pinch.

Strange noise in your set? Look at
that B battery, before you get excited
about it. Take a high resistance, like a
5000-ohm grid leak, and put in series
with the head-set, and connect across
the battery. Ten chances to one here is
where the noise is. Throw the old bat-
tery out, if it is, and get a new one.

Having trouble with your portable
set, while the auto is running? The
primary breaker of the ignition system is
probably the cause. Take an iron core
choke, and a 1 mfd. condenser, and con-
nect across it, and see if this doesn’t
remedy it. 1f this doesn’t work, push
the machine over the nearest bank. If
the first method doesn't remedy the
trouble, the second usually will, &al-
though it is desirable to get out of the
“bus"” before you try the shoving act.
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Notes on the Beverage Antenna_

By K Kennethé

This article is intended for the amateur interested in better point-to-point communi-

cation such as relaying messages.
many relay workers have already adopted it with marked success.

HE Beverage or wave antenna, one

of the comparatively recent achieve-
ments of radio engineers, is probably the
most efficient type of antenna for recep-
tion purposes evolved to date, and be-
cause of certain marked properties which
operate to materially reduce interference,
the system holds more than ordinary
interest.

Theoretically, the current induced in
a wire suspended in space will travel
along that conductor at a velocity equal
to that of light, namely, 300,000,000
meters per second, this velocity being a
constant determined by the capacity and
inductance per unit length of conductor.
In practice; however, a wire must be
suspended in proximity to the earth,
hence, the capacity increases in greater
ratio than the inductance decreases and
the velocity of currents along a conduc-
tor near the earth becomes less than the
velocity of light, this being more strictly
true of currents .of  low frequencies,
though currents of frequencies in the
order of 1500 kilocycles or more travel
along a conductor. in proximity to the
earth at frequencies closely approaching
that of light.

An electro-magnetic wave moving
along a conductor suspended above the
earth is capable of inducing in that con-
ductor two currents, one of which moves
along the conductor with the radio
wave and builds to a maximum at one
end of the conductor, and the other
which travels in a direction opposite to
that taken by the radio wave becomes
practically zero as it approaches the
other end of the conductor. If the end
of the conductor at which the current
is a maximum Is grounded through a
suitable coupling transformer, the cur-
rent induced in the c¢onductor by the
radio wave is capable of operating
through the coupling device and recep-
tion apparatus to produce a signal.
Such a system may be represented schem-
atically by the heavy lines in Fig. 1.
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Fig. 1. Elementary Form of Wave Antenna
Giving Maximum Response for Wawes
Mowing from X to Y

Heretofore we have considered cur-
rents induced in a conductor by waves
moving in the direction X to Y (re-
ferring to Fig. 1), but it is evident that

waves moving in the direction Y to X
will induce currents in the conductor
which will build up to a maximum at
the X end of the conductor. These
currents will be reflected back from the
open end of the conductor to the cou-
pling transformer where they will tend
to act through the receiving apparatus
to produce signals. These signals, how-
ever, will not be of the intensity of those
produced by waves moving from X to
Y, as the horizontal plane intensity curve

in Fig. 2, Detail A, indicates. This
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Fig. 2. Horizontal Plane Intensity Curwves
for Simple Wave Antenna, With and
Without Damping Resistance

curve also shows the bi-directional prop-
erties which this system would possess.
By preventing the reflection of cur-
rents from the open end of the con-
ductor, the system can be made to res-
pond only to waves which originate in
the direction toward which the open end
of the conductor is pointing. This can
be accomplished by grounding the open
end of the conductor through a non-
inductive resistance equal to the surge
impedance of the conductor, this resis-
tance being indicated by the dotted lines
in Fig. 1. ‘Theoretically, the surge im-
pedance of a conductor is equal to Z=

vL/C, L and C being the inductance
and capacity per unit length. In prac-
tice it is not usually feasible to calculate
this value and the damping resistance is
made variable within certain limits so
that it can be adjusted until the best
response is secured from the system.
When the correct adjustment of
damping resistance is secured the wave
antenna functions aperiodically over a
comparatively great range of frequencies;
a marked contrast to other antennae sys-
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Due to its directional characteristics and efficiency

tems which require adjustment to reso-
nance with the frequency of the waves
being intercepted for the attainment of
maximum results.

Since the damping resistance prevents
the reflection of currents induced in the
antenna by waves moving toward the
end in which the damping resistance is
placed, the system is uni-directional ; the
horizontal plane intensity curve in Fig.
2, Detail B, indicating the marked di-
rectional properties of which this system
is capable.

The system just described (of which
the diagram in Fig. 1 is representative)
is the elementary form of wave antenna,
and will prove very practical and efh-
cient as an experimental or permanent
installation, but the adjustment of the
damping resistance is a serious disad-
vantage, since it must be located some
distance from the receiving apparatus.
This disadvantage is eliminated, how-
ever, in more advanced types of wave
antennae which employ two parallel con-
ductors, and locate the damping resis-
tance at the same end of the antenna as
the receiving apparatus is located.

The schematic arrangement of one
type of two-wire wave antenna is shown
in Fig.-3. The system consists of two
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Fig. 3. Feed - back Transformer Type of
Wave Antenna

parallel conductors connected at one end
Y to a coupling transformer T,, the
primary of which is tapped at the mid-
point and grounded through the damp-
ing resistance. At the other end of the
conductors X is a feed-back transformer
T,, the primary of which is very closely
coupled to the secondary. Waves mov-
ing along the conductors in a direction
Y to X induce currents in each conduc-
tor that are in phase and which travel
along the conductors to the transformer
T, where they pass through the prim-
ary and secondary and to ground, but in
passing through the secondary of the
transformer they induce currents in the
primary which circulates through the
system of conductors in much the same
manner as energy Is transmitted over
a power line. These currents as they
pass through the coupling transformer
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T, induce currents in the secondary
which, operating through the receiver,
produce signals. Currents induced in
the conductots by waves moving from
X to Y travel along the conductors in
phase and, passing through the two

halves of the primary of the coupling.

transformer, neutralize each other and
induce no current in the secondary of
the coupling transformer, thereby pro-
ducing no effect in the receiving
apparatus. .

This system, like the one-wire wave
antenna, is uni-directional, but it should
be noted that the directional properties
are the reverse of the simpler antenna.
Because of certain losses which become
more apparent at the very high fre-
quencies of short wavelengths, this cir-
cuit cannot be recommended for short-
wave reception.

Another two-wire wave antenna sys-
tem is shown in Fig. 4. Electrically,
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Fig. 4. Feed-back Wave Antenna Without
Transformer

this circuit is similar to that of Fig. 3,
but the feed-back transformer has been
omitted, one of the conductors at the
X-end being grounded, and the other
left open. Waves moving along the con-
ductors toward the Y-end induce cur-
rents in each conductor which are in
phase and equal until reflection occurs;
the reflected waves being 180 degrees out
of phase, hence when they reach the
coupling transformer they are capable
of reacting through it to produce a sig-
nal in the receiving apparatus. This
circuit, because of its simplicity and ef-
ficiency at high frequencies, is recom-
mended for short-wave reception.

By inserting a variable condenser and
an inductance in series with the damping
resistance, better tuning can often be ef-
fected, since many times it is of advan-
tage to make the damping reactance
slightly capacitive or inductive to elim-
inate back-wave effects or interference.

Only the major points in the design
of the wave antenna can be considered
in these notes, these being the determi-
nation of the effective dimensions of the
antenna, and a determination of the
surge impedance. Of the effective di-
mensions the first to be considered must
be length. For practical work, the
length of the wave antenna, whether
one or two wire, may be made equal to
the wavelength of the signals which are
to be received. As previously men-
tioned, the wave antenna will function
over a wide band of frequencies, but in
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practical work there is usually but one
wavelength employed and this can be
made the determining factor of the
length of the antenna. The length can,
however, be varied within certain limits,
though it should never be equal to less
than one-half the wavelength to be re-
ceived, nor greater than twice the wave-
length. It should be remembered, in
this connection, that with the longer
antennae the directional properties are
more pronounced and the antenna must
be constructed to point either directly
at or away from the transmitting station
whose signals are to be intercepted, while
with the shorter antennae a variation of
as much as 20 degrees may be had with-
out greatly affecting the intensity of the
received signal. Generally speaking, sig-
nals received on short antennae are not
of the intensity of those received on the
longer structures.

The proximity of the wave antenna
to the earth has a marked influence on
its efficiency, the velocity of the currents
along the conductor being greatly de-
creased when it is brought very close to
the earth. It is, therefore, necessary to
elevate the antenna some distance above
ground, and for antennae to be used
for intercepting waves of frequencies in
the order of 1000 kilocycles or more,
this height may be from 5 to 10 per cent
the length of the antenna. Greater ele-
vations add little to the efficiency of the
system and tend to distort the directional
characteristics of the antenna.

The most important factor in the de-
sign of wave antennae is the determina-
tion of the damping resistance. Since
the damping resistance is equal to the
surge impedance of the antenna, it is
possible to calculate its value, as noted
in the discussion of theory, but in prac-
tice the capacity and inductance of the
conductors which form the antenna may
vary widely from their predicted values,
hence, a calculation is of little value
unless the proper corrections for external
influences are known and can be applied.
By far the best method of obtaining the
correct value of damping resistance is to
make the resistance unit variable and
make adjustments of the resistance while
signals are being intercepted, until a
maximum response is secured from the
receiver.

If an oscillator of moderate output is
obtainable, the damping resistance of a
wave antenna can be determined by
coupling ‘the oscillator to the antenna
and Inserting an ammeter in the antenna
lead. The damping resistance should
then be adjusted to such a value that
the antenna current will remain appre-
ciably constant for a wide band of fre-
quencies. Ordinarily, for short-wave
antenna, the value of damping resistance
will be from 200 to 500 ohms.

The foregoing notes treat of the di-
rectional characteristics and efficiency of
the Beverage antenna. As these charac-
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teristics largely determine its use, it is
necessary to make but brief mention of
the applications to which it is peculiarly
suited. For the reception of signals in
point-to-point communication, the wave
antenna is of prime importance, for, gen-
erally speaking, it permits the reception
of signals from one source only, and
tends to function at an efficiency much
greater than obtainable with other an-
tennae systems. Not only is the inten-
sity of the received signals greater, due
to the fact that the intercepted waves
tend to operate through the antenna and
receiving equipment to produce signals
of maximum intensity, but the signal-
interference ratio is greatly improved,
with a resultant improvement in the
quality of the received signals, this latter
tendency being due to the directional
properties of the antenna, which natur-
ally would tend to eliminate a great deal
of interference. Since point-to-point
communication is employed in practi-
cally every field of radio work, from the
relaying of amateur messages to trans-
oceanic communication, the usefulness of
the wave antenna can scarcely be said to
be limited. Of course there are many
exceptions to this statement, for it would
be practically impossible to erect a wave
antenna on a ship and get it to function
at anywhere near maximum efficiency.
Likewise, with broadcast listeners, unless
they cared to favor some particular sta-
tion, the wave antenna would find but
little favor, but in communication be-
tween pre-established points the wave
antenna is certain to find favor. '

DIFFERENCE BETWEEN VA-
" RIOMETERS AND VARIO-
COUPLERS

A variometer is a variable inductance
coil used in a receiving set to give a
continuous variation of inductance in a
circuit. They are used for tuning to
short wavelengths. They consist of two
coils connected in series so that one can
rotate inside of the other. As the inner
coil rotates its inductance successively
opposes, or is added to the inductance of
the outer coil, thus giving a variation
from minimum to maximum values.

A vario-coupler consists of two coils,
one rotating within the other, without
physical connection other than the in-
duction between them. It is used to
transfer energy from one circuit to
another as from the primary coil in the
antenna circuit to the secondary coil in
the detector circuit. It is satisfactory
only for short wavelengths, The prim-
ary coil is generally tapped so as to give
the proper inductance for different
wavelengths, corresponding to the vari-
ation secured by using different sizes of
honeycomb coils.
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| - The Romanc

Much of the romance of radio has to do with the ship operator.

By Preston A]len

e of the Radio Calls

To him this account

.of the application of early nomenclature to late needs brings poignant memories.

While to the novice it brings but the thrill of the picturesquely unusual.

i. is of interest.

“WJZ broadcasting!” The radio
fan, comfortably ensconced be-
for his loud speaker, sighs contentedly
and announces to the family circle,
“Ah, here comes WJZ!” The various
members of the family draw up their
chairs expectantly, for it is the call they
have been waiting for. Even six-year-
old Billy knows that “W JZ” means the
station of the Radio Corporation at
Broadcast Central.

Everywhere one finds the radio man
designating the different stations by their
call letters. The novice quickly dis-
covers that to become initiated into the
fraternity of the air he must learn to
interpret the mystic letters and he is
soon speaking glibly of “listening-in on
WWTI” or “picking up KPO.” He has
many calls at his tongue’s end and each
is imbued with a definite personality—
the 100-watt set of the Salt Lake Tele-
gram, the 500-watt set of the Atlanta
Journal. But to the dyed-in-the-wool
radic man, who has served his time at
sea, these groups of letters have a much
deeper appeal. To him they mean more
than the Times’ evening concert or the
Star’s lecture series. For now and again
out of the ether comes a call that stirs
his memory, that brings a picture of
limitless waters, of storm, or tragedy.

The associations and romance that
built up about the different calls are due
to the custom of the Department of
Commerce of reissuing call letters. If
a station is discontinued, the department
enters after the call letters in its monthly
bulletin “Strike out all particulars.”
This blunt inscription means that the
call letters have been cancelled for that
particular station and the department
will reassign them. So it happens that
many of the three-letter calls used by
‘broadcasting stations throughout the
country today are reassigned calls. A
great number of them were formerly
used by ships, and tragedies of the sea
have released them for their present
stations.

For instance, around Philadelphia
hundreds and probably thousands of lis-
teners tune in on WGL, the broadcast-
ing station of Thomas F. J. Howlett.
"“WGL broadcasting” means to them
simply that they can sit in their homes
and listen to another speech, or perhaps
a bit of jazz, or an aria from an opera.
But the old operator, hearing this call,
thinks of another time when sitting tense

at his key as his ship plowed northward -

on the Pacific, he had picked these same
letters out of space. It was late on

August 19, 1913. WGL flashed through
the night the information that the
steamer State of California, of the Paci-
fic Coast Steamship Company, had piled
on the rocks in Gambier Bay, Alaska,
and was sinking rapidly. In those days
there were no broadcasting stations and
no broadcast listeners yet up and down
the reaches of the Pacific men heard that
call of distress and turned to render aid.
But Gambier Bay was a .long way off
and the California went down with a
loss of 40 lives.

Another call which has been heard
over the length and breadth of the land
is WSB, the official designation of the
Journal of Atlanta, Georgia. Into the
great cities and into the waste places of
the desert its entertainment has been
flung. It is known from coast to coast,
from Canada to Mexico. Yet there was
a time when WSB was not spoken by
an announcer from a steam-heated studio
on top of the Journal Building in At-
lanta. Spat into the storm-ridden night
of September 18, 1914, followed by the
international distress signal, it was the
forerunner of one of the Pacific Coast’s
greatest marine disasters. Sitting in his
cramped quarters on board the steamer
Francis H. Legget, the operator, with a
steady hand, told the listening Pacific
that his ship was foundering 65 miles
south of the Columbia River. This time
the heavy gale, which lashed the ocean
into a frenzied monster, took a toll of
sixty-two lives — and the call letters
WSB were without an owner.

In Ridgeway, New York, the Ridge-
way Printing and Publishing Company’s
broadcasting station has been assigned
the call letters WHN. A few years
ago these letters identified the steamer
Hanalei which plied between Portland
and San Francisco. On November 24,
1914, the same WHN which now broad-
casts music and speeches snapped its call
into the early morning air followed by
the dreaded SOS. The Hanalei was
hard and fast on Duxbury Reef almost
within sight of the Golden Gate. The
wireless this time brought assistance
from land and sea and, although the
Hanalei was dashed to pieces, only one
life was lost before the rescue was com-
plete.

Down in the southwest the city of
Dallas in Texas is broadcasting under
a call which stirs the blood of many an
old operator. This time he does not
think of the time he heard that signal
across the sea, but instead he pauses to
wonder once again why it was that that
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But to both,

call was never heard in its moment of
distress.  WRR spells to the commercial
operator one of the unsolvable mysteries
of the sea. The steamer Roanoke, call
letters WRR, cleared from San Fran-
cisco on May 8, 1916, laden almost to
her scuppers with freight for Mexican
ports. A week later two of her firemen
drifted ashore on the California coast,
unconscious and unable to tell what
ghastly tragedy had occurred. Still later
a ship’s boat bearing the dead mate was
picked up at sea. And that was all. To
this day no one knows what quick catas-
trophe overtook that ship or why the
voice of WRR was still.

WRW, the call letters of the Tarry-
town Research Laboratory, Tarrytown,
N. Y., once belonged to the steamer
F. A. Kilbourn of the North Pacific
Steamship Company, a vessel which was
known to all the old-time marine men
of the Pacific Coast. She had plied the
Pacific since the days of the Spanish
War and the call letters WRW were
among the first to be assigned in the
early days of wireless. But the great
war sent her to the east coast, and on
June 15, 1918, her call letters followed
the international distress signals over the
Carribean and she burned at sea.

Another call that was known far and
wide was WWI. For years the steamer
Pennsylvania of the Pacific Mail Com-
pany had carried passengers and freight
between San Francisco and Central
American ports. She had carried radio
since the days of the first crystal detector
and many of the early Pacific Coast dis-
tance records were made on her. On
November 12, 1918, she burned at seca,
and Henry Ford now uses the call
WWI at Dearborn, Michigan.

Another ship and call parted company
when, on February 5, 1919, the steam
schooner Klamath — WSX — bound
from San Francisco to Portland with
freight and passengers went ashore near
Point Arena, a spot designated by mar-
iners as the ‘“‘graveyard of the Pacific.”
Her call of distress brought immediate
assistance from nearby coasters and no
lives were lost, although the Klamath
was quickly broken up by the heavy sea.
With her passing another set of call let-
ters became available. They now desig-
nate the telephone broadcasting station
of the Erie Radio Company of Erie,
Pennsylvania.

In the same year another old-time call
passed from the sea to eventually be as-
signed to a broadcasting station. This
was WTK of the tanker J. 4. Chanslor.
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On the night of December 20, 1919,
this vessel ran ashore two miles north of
Cape Blanco on the Oregon coast. In-
accessible \and treacherous, this locality
made rescue, difficult, and while WTK
whipped the ether \vxth his cry of dis-
tress, the Chanslor went to her doom
with a loss of thirty lives. WTK is now
known down in the southwest as the
broadcasting station of the Paris Radio
Company of Paris, Texas.

A marine disaster which is still fresh
in the minds of seafaring men is that
of the steamer Governor, which was
rammed off Point Wilson in Puget
Sound on March 31, 1921, by the Ship-
ping Board freighter ##est Hartland,
sinking almost immediately with a loss
of ten lives. The call letters WGR
which crackled into the head ’phones of
listening operators a few seconds after
the West Hartland buried her nose in
the Gowvernor’s side are the same which
the Federal Telephone and Telegraph
Company of Buffalo, New York, now
use when broadcastmg to their vast
audiences.

More recent still is the wreck of the
steamer San Jose of the Pacific Mail
Company’s fleet. On August 8, 1921,
this old-timer, while proceeding from
Central American ports to San Fran-
cisco, ran aground off San Pablo reef,
Lower California. The 'call letters
WWL, followed by a description of her
plight, sent the steamer Griffdu and the
destroyer Farquhar rushing to her as-
sistance. This time the wireless brought
the rescuers quickly enough to save the
passengers and crew from any greater
hardship than a night ashore on the bleak
coast. The name of the San Jose was
scratched from the Shipping Register
and her call letters WWL were re-
assigned to Loyola University at New
Orleans, Louisiana.

As the mariner attaches sentiment to
his ship, so does the commercial radio
man to ‘the wireless call. To him it is
something Individual and distinctive.
To the Department of Commerce, how-
ever, a call is a call, and nothing more.
And in this day of many ships and an
iicreasing number of broadcasting sta-
tions, there is always a place for each
call released. Even before a stricken
vessel has been battered to pieces by the
pounding surf on our rocky coasts, the
department’s practical but entirely un-
sentimental ‘“‘Strike out all particulars”
has appeared after her name, and her
call is carrying through the vastness of
space—in place of the dreaded SOS—
the latest jazz tune.

And now, with the discontinuance of
many of the smaller broadcast stations
as the bigger and better ones come on
the air, there arises the question of to
what new use the old code letters may
some day be assigned. WIlI it be to the
radio movie which inventors assure us
will soon be perfected, or to what?
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A PORTABLE RECEIVER FOR
DX CODE

By Six ZEE Jay

WE would all like to have a small

compact portable receiving set, but
the difficulty arises when the detector is
considered. A crystal detector isn’t
sensitive enough for use on a small in-
door aerial or loop—only nearby sta-
tions being heard. And then who wants
to carry a battery around to light the
filament of a vacuum tube—besides
dry cells cost 50c apiece and they run
down entirely too soon, necessitating
more ‘‘bats” and consequently a con-
tinual digging" in pocket for more
money. Then how are you going to
get a portable receiving set that works
without an aerial and is capable of. bring-
ing in all the DX signals you care to

1923

etc.,, and so will use them the way he
sees best.

Fig. 2 shows the connections. It will

be noted that the circuit is the de Forest
ultra-audion. It is not new—yet very
efhicient.  Several circuits were tried,
but were finally boiled down to the one
shown—giving the least residual hum
from the electric light lines, louder and
clearer signals resulting.
' The electric light lines seem to play
a double role, acting both as the filament
lighting supply and as the antenna.
Tests conducted, using a six-volt storage
battery for filament supply, were no-
where near comparable to results ob-
tained using the power lines!

This portable receiver was designed
and built in 1919. At that time there
were no broadcasting stations and very

hear? Listen, sons of Radio! bend to little C. W. was used by the amateurs,
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) . 1
me your cauliflower ears and you will
hear of a portable receiver that brings
home the bacon!
The necessary parts are listed below :

1 VT detector (Cunningham or Radiotron).

1 VT socket.

1 Rheostat.

2 23-plate variable condensers (one w1th
vernier).

1 43-plate variable condenser.

4 Honeycomb coils (DL-35; DL-75; DL-

300; DL-1500; all equipt with plugs).

Single mounting for coils.

Pair of ’phones.

18-22%4 volt B battery.

Potentiometer (200-400 ohms)

Toy step-down transformer giving six
volts.

1 Bakelite panel and portable cabinet.

btk pd b i

In Flg.1 I have tried to suggest a
suitable portable cabinet to contain the
whole . outfit. However, if the reader
contemplates building this portable re-
ceiver described he undoubtedly has a
few ideas of his own regarding cabinet,

mainly because the “lid” had just been
lifted and the amateur was adjusting
himself to his new-found liberty. So
no reception was done on short waves,
on]y 600 meter commercial spark sta-
tions and continuous wave arcs being
copied.

A friend built a. recexvmg set similar
to this portable and took it with him to
Flagstaff, Arizona. Using no. antenna
(just the circuit as given in Fig. 2), he
recorded spark signals from NPX, San
Pedro, Calif., NPL, San Diego, Calif.,
KPH and NPG, San Francisco, Calif.,
and numerous. shlps On long waves
all the arc stations in the U. S. and
NBA, Panama and NAW, Guantan-
amo, Cuba were heard. ThlS is .even
exceptlonally good DX for the average
antenna—but more so when no antenna
was used!!

All sparks were brought in on the

Continued on page 89
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| “A mule stepped upon the cabinet. Henderson maintained that the mule laughed out loud at him.”

Barbed Wire-less

By Paul Oard

If humor is the sudden happening of the unexpected this story qualifies as funny.
Anyway it shows that even a practical joke may have a happy ending.

MY story dates back to the time of
Pershing’s expedition into Mexi-
co, following the historic Villa raid into
the United States, and concerns particu-
larly the tall lanky individual by the
name of Henderson, who went across
the Rio (Grande with a detail, in the
capacity of radio operator.

Henderson was a member of a small
scouting party not mentioned in the
news dispatches of that memorable event,
but which was nevertheless an important
and necessary part of that campaign.
Built on lines more generous in their
length than in their breadth, possessed
of a perpetual stoop to his shoulders that
even rigorous army training failed to do
away with entirely, Henderson had,
through the utter gravity that possessed
him at all ‘times, earned the title of
“Sobersides.”” He was the object of
much good-natured joking from his as-
sociates, and of some not so good na-
tured, all of which he accepted with his
characteristic gravity.

The chief task that befell Henderson
at the start of the expedition was the
care, and operation when possible, of a
portable radio outfit that was more a
matter of name than of reality. While

the apparatus, from its hand-driven gen-
erator to its crystal detector, had most
of the earmarks of a bona fide “wireless,”
it was nevertheless as full of vagaries as
were some of the hard-bitten Texas
mules that accompanied the detail. Its
upkeep was a source of unending solici-
tude to Henderson, and the time that
was not spent in the few hours of sleep,
and in the hard traveling of the detail,
he devoted to vain attempts to establish
communication with that section of ter-
ritory which they had recently left.

Quick marching orders had been
responsible for their not bringing with
them a more efficient outfit, which had
been due to arrive from supply head-
quarters at any moment, and the present
obsolete instrument had been scrambled
together by Henderson at the last mo-
ment. He had protested ineffectually to
his officers, but in the rush they had not
listened to him.

The shavetail in charge of Hender-
son’s detail knew as much about radio
as does the average Eskimo about nut
sundaes, and Henderson’s repeated fail-
ures to establish communication over
any distance greater than twenty miles
had brought down upon his head a flood

WwWwWwW americanradiohistorv com

of sarcasm that delighted his associates
none the less though they knew it to be
undeserved. All of which served to
plunge Henderson decper into his air of
reserve, which promised if nurtured
much further to develop into a first-class
grouch.

Following the final establishment of
communication with another detail fif-
teen miles to the north of them, in which
the commanding officer received a
lengthy cipher message, and immediately
after which the generator, propelled by
two sweating buck privates, went up in
smoke as Henderson drummed out a
final O.K., the detail struck out due
south. To Henderson’s utter discom-
fiture and the secret delight of the men,
the lieutenant ordered the radio equip-
ment abandoned, profanely declaring
that to burden a valuable mule with
such a collection of junk was utterly
assinine. The delight of the men was
not detracted from to any extent due to
the fact that at various times all had
taken a hand in propelling the generator,
not a light task in that climate.

Henderson now found himself in the
position of a man without a country.

Contsnued on page 64
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First Aid to Filaments

By Sewell Peaslee Wright

(A ”Sﬁarés MecAlhster” .Story)

Here is another worthwhile kink dished up in most readable style. By following the
suggestion you can keep full many a tube with busted filament from the dark, un-

Jathomed junk-pile.

« OARING reflexes!” shouted
Wildcat. “Where, oh were did
you get that coat of tan? Oh, baby!
I’ll bet that felt fine the morning after!”
Sparks McAllister stopped in his
promenade down the main street and
grinned proudly. A man has truly lost
his youth when he ceases to glory in a
mahogany hide.

“Ought to have been with me on my
vacation, son,” he said. “Qut in the
well-known open spaces, where a man’s a
man, and all that sort of thing.”

“Huh?” queried Wildcat, who didn’t
read much modern fiction.

“You muffed it, boy, you muffed it;
let it go. A warmed-over wise crack is
a good deal like warmed-over fried fish:
not so good!”

“My, aren’t we wise, though!” ad-
mired Wildcat, with good-natured sar-
casm, and then, changing the subject,
“What kind of a set did you take
along ?” It was a matter of course that
some kind of a set went on the vacation.

“That’s right, you were out of town
when we left, weren’t you? Come on
up to the house, and I’ll show it to you.”

“Fair enough,” conceded Wildcat,
“lead on!”

« ERE it is!” said Sparks. “Isn’t

that a pip, though?” He held
up to view a box about the size of a
Pittsburgh stogie container; not a very
elegant looking box at all. Sparks was
never the man to waste much effort for
appearance’s sake.

‘“The entire works; 4 and B batteries,
headset, everything!” He opened the
hinged top to show his young friend the
interior.

Wildcat gave the assembly
double-o with rather admiring eyes.

“Reinartz, eh? Clever idea, that,
using a spiderweb inductance and those
mica dielectric variables — they’re not
much bigger than an ordinary dial, are
they? Sure is a compact set—W.D.
127?” he broke off, indicating the tube.

“Yeh, W.D. 12; don’t know why a
U.V. 199 wouldn’t work just as well,
and save battery weight—would have
used one if I'd had the available cash
to blow.”

“I don’t know about that,” argued
Wildcat. “They say those dog-gone
tiny filaments bust awfully easy, and a
portable set ljke this gets considerable
grief.”

“Ah!” exclaimed Sparks. “I thought
of that, and made due preparations. Any
portable set should have some means of

the

taking care of the tube, I think; none of
the lamps will stand much abuse. Look
here 5

Sparks indicated the base of the tube
socket, and on looking more closely
Wildcat saw that it was mounted on
what seemed to be a rubber sponge.

“What’s the grand idea?” asked
Wildcat, interestedly, scenting a kink.
“Why the bathroom equipment ?”

“Just a little original invention,” ex-
plained Sparks, loftily. “You see, I

needed a good shock absorber, and as
there are none on the market ——

“None on the market?” broke in his
there’s a

»

friend, “None? 1I'll bet

dozen!”

“Slow down, slow down!’ begged
Wildcat. 1 can’t see how the thing’s
done through all that mess-work of wire
in the cabinet; better draw a sketch of
it as you go; I'll get it easier that way.”

“Very well. See here.” Sparks
sketched rapidly with his fountain pen
on the back of a message blank. “Now,
1s that plain to you? Washers go here
and here and here,”” he said, indicating
their positions with a branched arrow.
This i3 supposed to be a socket, this is
the base-board”—he shaded it with diag-
onal lines to make it look like a real
cross-section— ‘‘and these nuts here are
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Sparks’ Sketch, Just As He Drew It.

“I’ve tried ’em, and they all have the
same fault. They are too soft and
springy ; instead of breaking shock, they
add to it by prolonging the vibrations
caused. So, as I said before you inter-
rupted, I invented this little affair.”

“I think it’s been wused before,
though,” put in the irrepressible Wild-
cat. ‘“Seems to me I read ——”’

“Do you want to hear about this, or
don’t you?” demanded Sparks. “It is
very likely that sponge rubber has been
used before. I do think, however, that
this is the best way I've seen to use it
for this purpose.

‘“The socket is mounted on the sponge
first, screwing the mounting screws tight,
so as to compress the rubber as much as
possible. I found it advisable to use a
washer underneath, to make it easier to
tighten the nut, and to prevent the nut
from pulling clear through the rubber.

“After the base has been mounted on
the sponge, the sponge is mounted on
the = base-board with four machine
screws, but is no¢ compressed. Then—"
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locked against each other. Get all that
straight, now ?”

“Gotcha,” returned his friend, briefly,
with a nod. “How does it work ?”

“It really works; I've been using it
the last couple of days around the house
here, and I find that it cuts down tube
noises due to trucks and street cars going
by, and that sort of thing, to a very
noticeable degree. And you know all
these new tubes are noisy that way, too!”

Wildcat nodded. “I’ll say I've no-
ticed it!”’ he said. ‘““That’s why I was
so interested in the thing. Think I’ll
use it on all three tubes in that new re-
flex I’'m making. If you say it’s the
berries, I'll take your word for it,
Sparks.”

Sparks smiled a pleased smile at the
implied compliment. You can always
tickle a radio man by complimenting him
on his knowledge of his hobby. Ofttimes
it is his one vulnerable spot. It is a
peculiar thing — But there! This is.
a story, and not an essay.

As I have said, Sparks smiled.
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A 200-Watt Phone, C. W. and I. C. W. Transmutter

By Louis Falconi, 5ZA

T his careful description of the construction and operation of one of the most successful
C. W. stations in America is full of meat for the C. W. enthusiast. This station was
awarded the first Hoover cup and is still going strong.

EXPERIENCE during the past three
years has fully shown the superi-
ority of tube transmission over spark.
This description of the transmitter used
at 5ZA during the past year is given for
the benefit of the amateur who is plan-
ning to build such a transmitter.

In building the 5ZA transmitter, the
chief considerations were efliciency, ap-
pearance, and flexibility in operation.
By efficiency is meant not only ability to
cover great distances, but also quietness
in operation. A transmitter that covers
great distances but does so only with
great interference to B.C.L.s, is no
longer considered efficient or desirable,
as the new radio regulations fully indi-
cate. It is the writer’s opinion that the
amateur’s great problem is not how far
he can reach out but how little noise he
can make and still reach out. It is
hoped that this article has some ideas
that may prove helpful in attaining this
end, possibly the one condition that will
save the amateur future trouble.

The 5ZA transmitter is a combination
C.W.-1.C.W.-fone unit with an output
of 200 watts maximum on C. W. and
I. C. W. and 100 watts maximum on
fone. This much power is about the
limit for the average amateur and by far
the greater number will probably find it

too expensive. The three methods of
transmission are provided for because the
real amateur (experimenter) does not
wish to be restricted to any one form but
usually takes great interest in all phases
of radio. While it is true that for the
relay of messages an eflicient C. W.
transmitter is all that is required, the

more advanced amateur is often inter-
ested in radiofone and there is no ques-
tion but that the latter is the highest
development in radio today.

The unit is built into compact form
of such appearance that the owner, who
will be proud of its operation, will be
also proud to show it rather than lock

Radio Station 5ZA4 at Roswell, N. M.

Side View of Transmitter at 524
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it up in some closet or scatter it all
over the table with a sign “DANGER”
so that the visitor will refrain from being
caught in the maze of wires. Surprising
to say, the ‘“‘shiny knobs” do not in any
way seem to affect the efficiency of the
transmitter, for 5ZA has been heard in
England and Switzerland, though trans-
mission during the trans-Atlantic tests
was possible on only four days due to
generator trouble. The input during
these tests was under 400 watts. We
absolutely refuse the theory among cer-
tain amateurs that “dolling” up a set
makes for poor efficiency. Training one-
self in neatness is only another way of
finally reaching perfection in efficiency.
For the benefit of the “ham” who
builds his own, detailed description of
the various units will now be given. The
lettering is as per wiring diagram. How-
ever, it is not desired to convey the idea
that the specifications given are final.
This article describes a good transmitter
but not by any means a perfect one.
The oscillatory circuit used is called
by Ballantine, the Grid Tickler. This
circuit is also known as the Stanley,
1DH, Surefire, etc., etc. However,
Ballantine’s name appeals to me because
one’ readily gets an idea of the circuit
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from the name. This circuit requires
an inductance of fairly heavy conductor
for the antenna-plate coil and an induc-
tance of smaller conductor for the grid
coil. This latter coil is made variable
i inductance by steps and is also
mounted so that the coupling to the an-
tenna-plate will be variable. The grid
coil furnishes the oscillator tube with
sufhcient backfeed to keep it oscillating
steadily.

Antenna-plate coill L, has 30 turns of
3/16 in. copper tubing on a 6-in. For-
mica tube, turns spaced 315 to the inch.
The Formica tube is first threaded on a
lathe, after which no trouble will be
had in winding the copper tubing. For
taps, pieces of copper tubing 1 in. long
are bolted to the turns. Two rows of
taps are marked, 114 inches apart. A
tap 1s put on every other turn and the
taps staggered so that a tap at each turn
will result. The position of each tap is
centerpunched with a sharp punch, and
holes just large enough to pass a machine
screw that will fit the copper tubing,
drilled. The taps are bolted on and
made fast by a nut on the inside of the
Formica tube. T'o make the job perfect,
the point of contact between the tap and
coil turn should be soldered. The foto
of the back view of transmitter will
make much of the above plainer. For
tap plugs, 15-in. brass rod is drilled to
fit the taps and hard rubber or Formica
handles attached.

Grid coil L, is on a Formica tube 4
in. in diameter, wound with 50 turns of
No. 16 DSC wire. Taps are taken off
at 10th, 15th, 20th, etc., every five turns
to end. A switch is mounted on one of
the coil ends. The shaft of this switch
is made extra long and a hard rubber
handle attached. This makes it possible
to vary the turns and also the coupling

RADIO for SEPTEMBER, 1923

of the grid coil while set is in operation.
The grid coil is mounted on two brass
rods in loose coupler style. If desired,
the grid coil can be made ball-shaped and
mounted variometer style.
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Rear View of Transmitter at 524

Condenser C, in the antenna lead is
used to enable operation on the funda-
mental of the antenna. The radiation
resistance of an antenna is greatest at
its fundamental wavelength, hence great-
est energy will be radiated at that wave.
Also C, is useful for instantly changing
the wave of the transmittér to reduce in-
terference. A large receiving condenser,
the plates of which have been double-
spaced will be O.K. The one used at
5ZA has 27 plates, 13 rotary and 14
stationary spaced 1/16 in. Stationary
plates are 1/16-in. aluminum and 6 in.

in diameter.
in diameter.

C,, though indicated as a variable,
can be fixed after the correct capacity
has been found. A good one can be made
of two strips of copper foil 114 by 3
in. and separated by mica, clamped be-
tween two pieces of Formica. In ad-
justing, the two copper strips are varied
until antenna radiation meter reads a
maximum, then the condenser is clamped
tight and need not be changed unless
the antenna or counterpoise is changed.
The object of this condenser is to tune
the actual ground connection to the
counterpoise, thus making the latter
more efhcient. A slight increase in
radiation will result.

C; and C, are the same capacity. C,
should be husky enough to stand several
thousand volts as under certain adjust-
ments of the grid circuit, high voltages
are generated which might puncture C,
and thus short the d.c. supply. It will
be best to buy R.C.A. condensers for
this purpose.

C,, Cq, C,, C,, C,,, and C,, are all
high capacity paper and foil condensers
sold under the name filter condensers.
C, and C,, should stand at least 2000
volts. Cy and C; can be low voltage
type, as they are not subjected to high
voltage strains.

C, is used in order to eliminate the
click heard locally when the grid circuit
is open and closed with the key. It ab-
sorbs the sparking at the key and makes
keying much smoother for high power.
C; and C, are high-frequency by-pass
condensers to keep the high-frequency
plate current from passing through the
secondary winding of the filament trans-
former. Cj is the stopping condenser re-
quired in the shunt feed plate supply

Rotary plates are 434 in.

Continued on page 9o
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Parallel Resonance and Coupling

By Bernard Steinmetz

T his article tells in simple language why a wave-trap “traps,” a choke-coil “chokes,” a
filter circuit “filters” and loose coupling increases selectivity.
deductions from an interesting theoretical discussion.

TO complete the study of resonance
phenomena opened with the discus-
sion of series resonance in August
RADIO it is now necessary to consider
parallel resonance. Fig.1 shows a parallel

000000 1,

lc Ll

< Vortage 2
Fig. 1. Parallel Resonant Circuit

resonant circuit where the capacity C
and the inductance L are connected in
parallel and the impressed voltage is ap-
plied across the terminals 4 and B. An-
alysis shows that such a circuit behaves
in a different manner from the series
circuit.

Assuming that the values of L and C
as well as that of the applied voltage
are held constant while the frequency is
varied, the current flow as recorded by
an ammeter has the successive values in-
dicated by the curve in Fig. 2.

a7,

Low P

[reguericy

Fig. 2. Resonance Curve for Parallel Circuit,

This curve shows that at low frequen-
cies the current is high, that it gradually
decreases as the frequency of the applied
voltage is increased until at a certain
frequency the current is almost zero.
As the frequency is still further in-
creased the current begins to rise once
more. If we calculate the frequency of
the circuit by the standard formula in-
volving C and L it will be found that
the circuit is in resonance with the ap-
plied voltage when the current is zero.
This conclusion is seen to be the exact
opposite to that reached in an analysis
of the series ‘resonance circuit. In the
latter the current was a maximum at
resonance.

The limitation of current is due to
the combined reactance and resistance
effect of the circuit, namely its I1m-
pedance. The reactance is due to the
combined effects of inductance ‘and capa-
city which effects vary with the fre-
quency, which explains why the current
varied with the frequency. Now if we

make a series of calculations of the re-
actance of this parallel circuit for differ-
ent frequencies and draw a curve of re-
actance against frequency it will have
the appearance shown in Fig. 3. For
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Fig. 3. Reactance Curve for Parallel Circuit.

low frequencies the reactance is small
and increases as the frequency 1is in-
creased. At a definite frequency the re-
actance reaches a maximum value,
namely infinity. If the frequency is
still further increased the reactance de-
creases. Again it will be found that the
frequency of the circuit LC coincides
with the frequency at which the reac-
tance is a maximum. At this frequency,
therefore, the impedance is also a maxi-
mum, hence thexcurrent must be a mini-
mum. In a parallel resonant circuit,
therefore, we have the case of minimum
current at resonance when the imped-
ance is a maximum, hence the opposition
to the flow of current is a maximum.
The exact condition for infinite reac-
tance as shown by Fig. 3 is never at-
tained in practice. ‘This condition is
that the resistance of the circuit be zero.
Since this can never be the case the re-
actance is never infinite, but it is ex-
tremely great.

In order to understand why the re-
actance reaches such tremendous values
it is necessary to make a mathematical
analysis. This analysis simply consists
in evaluating the impedance of a
branched parallel circuit such as that in
Fig. 1, and it will simply show that a
parallel circuit is the opposite of the
series circuit and has maximum imped-
ance at resonance. But the physical un-
derstanding of this phenomenon can be
obtained by considering the flow of cur-
rents in the branched circuit. The ap-
plied voltage is impressed between points
A and B of Fig 1. Hence it drives a
current through coil L and condenser C
between the points.4 and B. This should
be carefully noted, for in the case of the
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These are the practical

series circuit the applied voltage tends
to drive the current around the circuit
from coil L into coil C, hence the line
current is the same as the coil current
which is the same as the condenser cur-
rent. In the case of the parallel circuit
of Fig. 1, however, the line current is
the current that exists in the line 4C
and BD, and this line current is made
up of the sum of the separate coil cur-
rent and condenser current. Now, due
to the fact that the condenser behaves
in opposite fashion to the inductance, as
explained in the previous article on this
subject, the currents will always be in
opposite directions—they are opposite in
phase in other words. As a result the
direction of these two separate currents
is as shown by the arrows in Fig. 1.
When these two currents meet in the
line AC they oppose each other and so
tend to neutralize. Now at resonance
the reactance due to the coil is equal
but opposite to the reactance due to the
condenser. Hence the current through
the condenser must be equal but opposite
to that through the coil. Therefore, if
they meet in the outside line, these equal
and opposite currents neutralize each
other, producing zero current in the line,
which is equivalent to having an effective
reactance of infinity.

It is important to get a clear idea of
this action. The reactance of a parallel
circuit is infinity, when we consider the
reactance between its terminals A4B.
But the reactance of each of the ele-
ments L and C is not infinity ; they have
definite values which are equal at res-
onance. It is when we consider the
current effect in the outside line that
the total reactance appears as infinite.
Now actually the current in the outside
line is not zero, but a very small value,
as explained above, due to the presence
of resistance. The reader will observe
that the currents i, and 7, in coil and
condenser may be very great. Thus the
current circulating around the parallel
circuit may be larger. But the net re-
sultant current in the outside circuit is
nil, for the reason explained above.

The parallel resonant circuit thus has
a maximum impedance at its own fre-
quency, and the current in the line be-
tween its terminals is zero or nearly so,
when the frequency of the current is the
same as that of the circuit. A most im-
portant practical application is made of
this phenomenon of parallel resonance.
It is used in reducing interference and in
the suppression of arc harmonics. Thus
it is well known that when an arc oscil-

Continued on page re
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Navy Comparison of Arc and Tube Transmaitters

By S. R. W inters

This report of Navy tests of the relative performance of arc and vacuum tube trans-

mitters definitely confirms the fact that the tube is the more efficient.

given should be of interest and value.

WHEN the supremacy of the arc

transmitter or ‘‘converter” as a
means for the transmission of electro-
magnetic waves over considerable dis-
tances is being challenged by the ad-
herents of the electron tube, the results
of comparative tests, conducted by the
Radio Division of the Bureau of En-
gineering, United States Navy Depart-
ment, are of timely and significant inter-
est. A 30-k.w. Federal arc transmitter
and a 6-k.w. 500-cycle alternating cur-
rent electron-tube transmitter, for the
same radiation, are of equal efficiency
with respect to radio-telegraph trans-
mission purposes, if we are to accept
with a degree of finality the conclusions
of the experiments about to be outlined.

The arc converter and electron-tube
transmitter, the latter instrument de-
veloped by the Radio Test Shop of the
Navy Department, were subjected to
comparative tests at NAA, the Naval
Radio Station at Radio, Virginia. Both
forms of apparatus operated through the
same antenna, the latter consisting of a
20-wire fan type. The constants of this
antenna are expressed in the following
terms: Fundamental, 1,840 meters;
capacity, .007 microfarads; resistance
(3,000 meters), 2.2 ohms. The an-
tennas at the receiving stations varied in
design from one wire, 400 ft. in length
and 70 ft. in height, to two wires, taking

the shape of a T, 500 ft. long and 300
ft. high.

The receiving stations selected for
the reception of press copy sent from
NAA in the experiments for determining
the relative efficiency of the two types
of transmitting apparatus were: Balboa,
Panama Canal Zone; Great Lakes, near
Chicago; Guantanamo, Cuba; Key
West, Florida; Mare Island, and San
Diego, California. Thus, the distances
over which these messages were sent
ranged from 625 miles, the distance from
Washington to the Great Lakes station,
to 2,101 miles, the distance to Mare
Island. Balboa is 1,793 miles, Guan-
tanamo 1,138 miles, Key West 893
miles, and San Diego 1,973 miles, from
the National Capital. The receiving ap-
paratus consisted of types SE1899, 1420.
1220, and 1420B.

The test frequencies were 7,630.4 and
113 kilocycles, corresponding to 3,950,
5,950 and 2,640 meters respectively,
their relative effectiveness being in the
order named. ‘These wavelengths, in
the order cited, maintained their relative
effectiveness at the six radio-telegraph
receiving stations.

In the copying of press matter the
electron-tube transmitter evidenced a
slight margin of 19 advantage over the
arc converter for the same radiation,
when the two were operating on a
wavelength of 3,950 meters. The per-
centages of traffic effectiveness was 61.4
per cent for the tube transmitter and
60.4 per cent for the arc converter.
However, this advantage in favor of the
former was more than sacrificed to the
arc transmitter when the two instru-
ments were operating on wavelengths of
2,650 and 5,950 meters, respectively.
The arc converter demonstrated an ef-
ficiency of 46.3 per cent in the handling
of press copy on this wavelength, while
the tube transmitter, on a- wavelength
of 2,650 meters, was rated at 43 per
cent.

The general average of all the efhi-
ciency tests indicate the following per-
centages of press copied: On 3,950
meters tube, 61.4 per cent, and arc 60.4;
on 2,650 meters tube, 43 per cent, and
arc 46.3 per cent. The copying of press
on any wavelength by the western sta-
tions, namely, Mare Island and San
Diego, was taboo at 8 a. m.

Irrespective of the wavelength on
which either the arc or tube transmitter
was functioning, an unvarying radiation
of 25 amperes was put into the antenna
at NAA. This constancy was insured
by the use of special calibrated radiation
meters. This represented the maximum
energy delivered by the 6-k.w. tube
transmitter in the absence of harmonics.
The 30-k.w. arc normally radiates 40
amperes, when operating on 3,950
meters, and 50 amperes, when function-
ing on 5,950 meters. Obviously, the arc
length and voltage of this transmitter
were reduced.

‘The relative audibility of signals ra-
diated by arc and tube transmitters, as
reflected by the comparative tests of the
range of these two types of transmitters,
are: Tube 3,950 meters, strength of
signals, 4.7 ; arc, 3,950 meters, strength,
4.65; arc, 5,950 meters, strength, 4.1;
tube, 2,650 meters, strength, 3.75.
Thus, it is seen, that the strength of the
signals is on a parity with reference to
the two different types of electric-radi-
ating instruments.

The results of the comparative tests
of the range of arc and tube transmitters,
for the same radiation, when operating
on the same antenna, have prompted the
formulation of certain recommendations.
They are: :

“(a) That a one-to-one factor be
used in design calculations as a basis of
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The figures

the effectiveness of equal antenna wat-
tage arc and tube.

“(b) That general broadcasts from
NAA be conducted on a wavelength
band of 3,500 to 5,000 meters, if prac-
ticable, in view of the lower antennu-
ation of these frequencies.

““(c) That wavelengths of the band
3,500 to 5,000 meters be utilized at
NAA as far as practicable in view of
the greater eficiency of the main antenna
in this band, the fundamental of the
antenna being 1,840 meters.

“(d) That schedules from NAA
with west-coast stations be not conducted
during the hours that sunrise and sunset
intervene.”

When numerous claims, some of them
extravagant, are being advanced by the
respective adherents of the arc converter
and electron tube for transmission pur-
poses, the conclusions deduced from these
significant tests should have a sobering
influence. The increasing popularity of
the electron tube—although one estimate
states that 80 per cent of the electric
energy radiated through space has its
source. in the arc converter—and the
recent development of a 1000-k.w. tube
lends definite cast to the contemplation
that soon a relatively small tube may be
employed in transmitting communica-
tions from Washington, D. C., to Pearl
Harbor, Hawaii, 5,000 miles interven-
ing, with quite the ease that the arc con-
verter'is now accomplishing this feat.

The United States Navy Department,
however, is not contemplating the equip-
ment of new high-power radio-telegraph
transmitting stations with electron-tube
transmitters. Moreover, the replace-
ments of arc by tube transmitters are
problematical. But, already, a medium-
range tube transmitter has been installed
on the battleship Wyoming, tests of
which are responsible for a pleasing sur-
prise to quote a naval report, “In fact,
some results were unexpected, such as
ability to receive on the same vessel dur-
ing full-power operation of this tube
rating about 5 kilowatts.” Broadcasting
stations, operating on a wavelength of
400 meters, were adjusted in resonance
with the receiving equipment in an
auxiliary room on this battleship, while
the tube transmitter was supplying 36
amperes to the main antenna, on a wave-
length of 507 meters.

Seagoing vessels, cruising in the At-
lantic and Pacific oceans, have reported
that signals received from this 10-kilo-
watt transmitter compared favorably
with those received from the 30-kilowatt
arc set.
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Antenna Types

By Maurice Buchbinder

The several types of receiving aerials are here discussed for the znformatzon of the

novice.

HE antenna, of whatever type its

construction may be, has for its ob-
Ject picking up the radxo wave. The
most common form of antenna is one or
more elevated wires, insulated at each
end where it is suspended, and lead into
the house where the receiving set is in-
stalled. In general, the higher the an-
tenna above surrounding structures the
better will it be. This statement, how-
ever, is limited by one factor, namely
the overall length of the antenna wires.
If this length be too great then it might
be impossible to tune the receiving cit-
cuit to the broadcasting wavelength and
thus reception will be rendered impossi-
ble at that wavelength. It may be
proven mathematically that the natural
wavelength of the antenna, that is, the
lowest wavelength- to which it may be
adjusted without using a condenser in
series, is approximately four times the
overall length. Thus, if we have an
‘antenna consisting of a horizontal wire
100 ft. long and a vertical lead-in into
the house of 50 ft., then the overall
length being 150 ft., the natural wave-
length is four times that, or 600 ft.—
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Fig. 1. Inwerted “L” Type of Aerial

roughly 200 meters. Fig. 1 shows this
type of antenna. It may be called the
inverted L type.

We may, however, run one lead-in
wire, not from one end of the antenna,
but from the center. Then in calculat-
ing over-all length we need count only
14 of the horizontal portion. Fig. 2
shows this type, which has been called
the T type of antenna.

The T type is.always preferable to
the L type because it reduces resistance,
using the same amount of wire.
follows from the presence of two parallel
paths for the current in the horizontal
portion. Also, since the over-all length
has been made shorter, we can afford to
increase the height and-still fall within
the limit as above outlined.

Either of the two modifications men-
tioned may consist of only one horizontal
wire or of more. It is best to use more
than one wire because by so doing we
decrease the resistance, again because of
parallel paths for current. If more than

This’

‘embodied commercially by the

one wire is used then they are spaced
apart by using spreaders at either end.
The individual wires may be separately
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Fig. 2—“T” Type of Aerial

insulated from the spreaders or the
spreaders themselves may be insulated at
the point of suspension. It is practically
immaterial which method is used, and
therefore the more economical one is pre-
ferable. 'When we so insulate spreaders
instead of wires it is well to join the
latter together electrically by jumpers, at
either end where they are attached to
the spreader.

On the basis of the above discussion
we may give a model anténna design for
400 meter broadcast reception. The
antenna height is of course limited by
dxﬁiculty in tower construction and erec-
tion. We may put it very conserva-
tively at 30 ft. The installer is always
at liberty to raise this and may be as-
sured that any little increase is well
worth while in its returns in increased
range and audibility of signals.
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Fig. 3. Model Receiving Antenna

Fig. 3 shows the model receiving an-
tenna. The natural wavelength is

‘roughly 250 meters, which leaves ample

allowance for any inductance the re-
ceiver may have which will tend to in-
crease the wavelength.

In erecting an antenna of this type it
is well to take advantage of its direc-
tional effect. It will receive best in a line
with its horizontal length. Therefore, it
should be pointed at the station which
it is desired to receive best.

An entirely different type which is
nevertheless just as much an antenna as
the one we have just presented is the one
“ante-

nella” and similar makes.. In this case

‘the receiving circuit is using merely the

house electric light wires as an antenna.
The radio waves flying through space
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Each is considered from the angle of the particular use to which it is adapted.

set up currents in these wires just as
well as in separately suspended and in-
sulated wires which are “true” antennas.
The device which is purchased 1s merely
a condenser which permits the radio
waves to pass through to the receiver
but has not sufficient capacity to allow
the house current to do likewise. In
Fig. 4 we show the arrangement of such
a system.
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Fig. 4. Electric Light Wire Aerial

Such devices are quite satisfactory and
serve their purposes admirably for nearby
stations or with sensitive receivers. They
are not, however, nearly as efficient for
ordinary all-round broadcasting use as
the first antenna type which we have dis-
cussed, designed and constructed ex-
pressly for the purpose of receiving radio
waves. The advantage then of the elec-
tric light socket antenna is merely its
convenience, because it does not require
outdoor wires or extra construction. It
can never approach the outdoor wires
for distance and loudness, however, and
if a beginner with a crystal receiver finds
no success with it he should not despair,
but erect a large outdoor antenna, and
his troubles will very likely come to an
end.

A third class of antenna is the loop.
This is probably the most desirable of
any type with a sensitive receiver. It
consists of several turns of wire wound
in the form of a large coil, 2 ft. possibly
on a side, the turns of the coil spaced a
slight distance from one another. No
ground connection is needed, its place
in the circuit being shown in Fig. 5.
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Fig. 5. Loop Aerial

The advantages of this type are that it

adds one additional means of selectivity
besides tuning, namely direction. The
loop has the property of receiving a sta-

- tion loudest when the direction of the

station coincides with the plane of the
loop. A transmitting station located the
same distance away, at the same wave-
length, and using the same power, would
be comparatively inaudible if in a direc-
tion perpendicular to the plane of the
loop. The device is therefore con-

structed so it may easily be rotated.
Continued on page 59
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Wavemeter Design and Operation'

By Jay Emm

This is a thorough discussion of the principles underlying the wavemeter and of the
many uses to which it may be put. Special attention is paid to the buzzer and phone

type.
WAVEMETER is a device for

measuring the wavelength, or the
corresponding frequency of an electric
current in a radio circuit. It operates
on the principle of resonance which has
been explained in this and the preceding
issue by Bernard Steinmetz. In its sim-
plest form it consists of an inductance
coil and variable condenser connected in
parallel and tuned to the circuit to be
measured. Resonance is indicated by
maximum current flow as detected by
some instrument such as a galvanometer.
As the condenser is calibrated in wave-
lengths the reading is taken directly
from it.

The prime requisite of a wavemeter
is accuracy, which in turn is dependent
upon sharp tuning. For if it tunes
broadly it is hard to find the point of
maximum current flow. Sharp tuning
requires a low decrement which is cal-
culated from the resistance R, the induc-
tance L, and the capacity C of the cir-
cuit in accordance with the formula that

decrement § = 3.1416 R y C/L.

From this formula it will be noted
that the decrement is decreased as the
resistance is decreased. As most of the
resistance is in the inductance coil, it
should be properly designed in accord-
ance with standard formulae, using
stranded wire to reduce skin effect, sin-
gle layer to reduce capacity, and hard
rubber or glass winding forms to reduce
dielectric effects.

Likewise the decrement decreases as
the capacity is lessened, in proportion to
the square root of the capacity, and it
also decreases as the inductance increases,
in proportion to its square root. So we
see that a high inductance and a low
capacity are essential to a low decrement.

But we cannot increase the inductance
and decrease the capacity indefinitely, for
we reach a certain impasse, namely the
factor of resistance begins to enter once
more. The more wire we use in our

inductance the greater will its resistance

be, and therefore the greater the decre-
ment. Thus if we increase our induc-
tance too much we may reach a point
where any advantage in decrement
gained by the favorable ratio of capacity
over inductance will be more than neu-
tralized by the increase in decrement
caused by the increase in coil resistance.
In practice we are therefore limited to
medium values of inductance and capa-
city, depending upon the range of wave-
lengths to be covered. Thus for low
wavelengths a suitable value for the
condenser would be 0.0005 microfarads
maximum, which would be sufficient to
cover a range up to 600 meters. For
higher ranges up to 3000 meters the con-
denser should be about 0.002 micro-
farads. ‘The increase in range involves
a corresponding increase in capacity.
The proper value of inductance may be
obtained by calculation from the wave-

length formula, X =1885 v LC, since
both wavelength (maximum) and capa-
city (maximum) are known. With any
given coil and condenser the wavelength
range will be proportionate to the square
root of the ratio of maximum to mini-
mum capacity values. Since most com-
mercial condensers are designed with
approximately a 9 to 1 ratio in capacity,

‘the wavelenth range will be 3 to 1,

which is found to be satisfactory for all
practical purposes. Thus in the above
condenser of 0.0005 microfarads, which
is suitable for a maximum wavelength

of about 600 meters, the lower range .

would be 1/3 of 600 or 200 meters.
The wave meter would therefore cover
the range from 200 meters to 600
meters. It will be shown later how the
range of a wavemeter may be consider-
ably increased without changing the
value of capacity.

Besides considering the effect of the
wavemeter constants we must also con-
sider the effect of coupling on decrement.

It is well known that when two circuits
are closely coupled waves are produced
even though both circuits are tuned to
identical frequencies. This means broad
tuning. Another way of looking at the
problem is that the effect of one closely
coupled circuit on a second is to increase
the resistance of the second circuit, which
is equivalent to increasing its damping or
decrement. Wavemeters must therefore
be loosely coupled so that the reaction
of the circuit being measured on the
wavemeter is a minimum.

Furthermore, the addition of a gal-
vanometer, a crystal detector, or vacuum
tube and telephone results in the addi-:
tion of a small capacity which may in-
fluence the accuracy of the wavemeter
considerably. Consequently it is best to
calibrate the wavemeter with these ad-
ditional devices in circuit, thereby cor-
recting these errors automatically.

To increase the range it is best to
employ several inductances, each of
which covers a certain range of wave-
lengths. The smallest coil would coveér
say the range from 200 to 600 meters.
The next larger coil would cover™ the
range from 500 to 1500 meters, the next
coil would cover the range from 1100
meters to 3300 meters. Thus the entire
range could be covered by using the ap-
propriate coil for the wavelength to be
measured. When the wavelength is
unknown each coil is tried until the
proper one is secured. The proportion-
ing of C/L is not so rigid as to prohibit
such use of different ‘size coils with one
condenser. _

A special type of condenser-has been
developed for wavemeter use. Its fixed
plates are semi-circular and its rotating
plates are specially shaped in accordance
with mathematical formula which gives
a straight-line wavelength curve. Thus
equal condenser rotation on any part of
the scale produces the same variations in

Continued on page 78
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