Joys of radio opened
to new thousands by
this marvelous new

A-P set

Many people live in locations where an aerial is
impossible or undesirable. The Oard PHANTOM
Receptor opens the delights of radio to these addi-
tional thousands of people. It requires neither aerial
por ground connection, It operates anywhere. With
a single antenna wire not exceeding 50 feet in length,
laid or placed wherever most convenient, it will give
better results over both shdért and long distances than
other types of receivers requiring ground connections
and elaborate aerials or loop systems. Ask your dealer
to demonstrate, or write us, for Bulletin R-3. mention- DEALERS and
ing his name. JOBBERS WRITC—

| Atlantic-Pacific Radio Supplies Co.

Radio Supplies 646Mission St. SanFrancisco Receiving Sets




SUPER-SENSITIVE
DETECTOR

DISTORTIONLESS
AMPLIFIER

Nationally recognized standards
for all types of

RADIO RECEIVING

TYPE C-300 . TYPE C-301
GAS CONTENT | Amplifies | HIGH vacuum S E TS
DETECTOR as it AMPLIFIER

$ 5 00 Detects $ 650
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Written indelibly in the annals of radio progress is the record of Cunningham
service in placing before the public, vacuum tubes of the highest conceivable
standard.

The rapid expansion of radio telephony, now one of the world’s foremost utilities,
was made possible by the wonderful development of the vacuum tube.

The CUNNINGHAM SUPER-SENSITIVE DETECTOR and DISTOR-

The trade mark GE

is the Easenes ot TIONLESS AMPLIFIER TUBES, designed and built in the great laboratories
Each tube is built to of the General Electric Company, are now nationally recognized as standards for all
most rigid specifica- &

tions. types of receiving sets.

PATENT NOTICE

Cunningham tubdbes ° ’
are covered by pat- (4 ad

ents dated 11-7-05,

1-15-07, 2-18-08 and

others {issued and

pending. Lieensed

only for amateur or

experimental uses in

l’An:r‘, other. “:::w:ﬂi Home Office: Eastern Representative:
be an infringement. 248 First Street 154 West Lake St.

San Francisco, Calif. Chicago, Illinois
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Burgess “B,” the Radio Bat-
tery, has been manufactured for
wireless use since the infancy of
radio. Burgess “B” Batteries
never have been, nor are they
now, merely assemblies of flash-

light cells.

Burgess “B” Batteries were
designed by radio experts for ex-
clusive radio use, and these radio

Burgess, the Radio Battery
Not a Group of Flashlight Cells

features are fully patented. You
will find this special radio con-
struction in Burgess ‘“B’’ Bat-
teries only.

Burgess “B’” Batteries are
handled by all progressive radio
jobbers and dealers. “Look for
the Black and White Stripes.”
And if you can’t get the Burgess
:;:3: from your dealer, just ad-

552

BURGESS BATTERY COMPANY

Manufacturers of

Flashlight, Ignition and Telephone Batteries

Offices and Warchouses at:

CHICAGO, ILL., 111 W. Moaroe St.

In Canada:

NEW YORK, N. Y., 50 Church St.
ST.PAUL, MINN,, 2362 University Ave. KANSAS CITY, MO., 2109 Grasd Ave.

BOSTON, MASS., 136 Federal St.
MADISON, WIS., Main and Brearly Sts.

BURGESS BATTERIES, Ltd.

Winnipeg, Toronto, Montreal

BURGESS

"B"BATTERI ES

"ASK ANY RADIO ENGINEER"
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Forecast of Contributions
for December Issue

December RADIO will be the annual Christ-
mas number and will consist of at least 116
pages of worth while information for the radio
amateur. The Christmas spirit will be carried
out in the story of “Sage Brush and Holly”
by Earl Ennis, and in a dissertation on radio
remembrances by S. P. Wright,

20

In the continuation of his excellent series on
the practical radio operator, Volney G. Math-
ison takes up the wireless school, correspon-
dence courses and the question of passing the
examination for license. These bhelpful sug-
gestions from an old-time brass-pounder bave
been hailed as the best of their kind yet written.

20

From the theoretical standpoint, A. Ford
Greaves, engineer Federal Telegraph Co., bas
an excellent paper on “Simplified Theory of
the Federal Arc Transmitter,” which makes the
subject clearer than does anything else yet
published, Jesse Marsten has analyzed a uni-
versal formula for the design of inductance
coils by which it is possible to figure the in-
ductance of any closely wound coil with a
minimum of calculation.

F-_ 4

The next assignment of the University of
California Extension Division correspondence
course on Elementary Radio, prepared by El-
lery W. Stone, will be somewhat more practi-
cal than the preceding lessons which were nec-
essary to lay the theoretical foundations. They
are concerned with single and double-slide
tuners, variable condensers, loose-couplers,
variometers and honey-comb coils, emphasis
being placed on methods of operation.

F_ -4

Several articles will be of especial value to
present or prospective owners of sending sets.
Chas. K. Fulghum will discuss practical meth-
ods of obtaining high potential direct currents;
Walter Emmett will try to answer the ques-
tion as to whether shorter wavelengths are
worth while and D. B. McGown will con-
tribute on the subject of motor-generator sets.
Mr. McGown is also writing a detailed des-
cription of bow to make a two stage a. f. re-
ceiving set.

2C

Some fine material will be presented on radio
frequency application, including an announce-
ment of the prize winners in the contest which
closed on October 15th. Carlos S. Mundt will
have a helpful article on the code and its diffi-
culties. Donald K. Lippincott will analyze
the use of auto-transformers for audio fre-
quency. The usual departments and a bhost
of other good articles will round out the issue
to make it the best yet published. Because of
the reported difficulties in getting copies from
the newsstands we venture the suggestion that
a personal subscription sent to your home will
insure prompt receipt of all the good things
in store during the year to come.
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Paul F. Godley, designer of Paragon
Radio Products, listening in

Also Manufacturers
of
PARAGON

Radio Telephone
Transmitters

V. T. Control Units
Rheostats
Potentiometers

V. T. Sockets
AmplifierTransformers
Detectors

Control Dials
Amplifiers
Receivers

Switches
Variometers

. Sig
3'9 1990.“)

Godley Warns
Radw Operators of Trouble
This Winter

Paul F. Godley expects a chaotic situation in radio receiving
this winter. Due to the delay in governmental regulation of
broadcasting, operators of single circuit receivers are bound to
have serious trouble. Mr. Godley says:—

‘“The coming season will see from ten to twenty times as many
broadcasting stations as there were last year, all concentrating
on one narrow band of wavelength. With a single circuit re-
ceiver, jamming and mixed messages are bound to result. Market
reports, election returns, time signals, musical selections—all will
be jumbled together in hopeless discord.

“The only way to cope with a situation like this is to use a
three circuit regenerative receiver.

“For example, the Paragon three circuit receiver can select
between broadcasting stations of about the same signal strength
with less than one per c¢ent differential.”

‘The Paragon receiver is easy to operate. It provides a simple
solution for an extremely difficult problem.

Don’t spoil your programs this winter with an obsolete receiver.
You can only expect satisfactory results with an up-to-date re-
ceiver like the Paragon.

ADAMS-MORGAN CO,, 2 Alvin Ave., Upper Montclair, N. J.

PARAGON

Reg. U. S. Pat. Off.

RADIO_ PRODUCTS

Tell them that you saw it ia RADIO
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Buy FORMICA Radio Panels

Because they look better.

Because they work more easily.

Because they have the highest dielectric strength.
Because they defy moisture, and do not warp.

Because their uniformity is remarkable.

Because they are approved by the navy and signal corps.
Because radio men everywhere have come to prefer them.

Your dealer has Formica or can get it. We can refer him
to a wholesale stock in his locality. Our own large capac-
ity makes immediate delivery possible.

DEALERS: A stock of Formica carries with it im-
portant advertising and sales cooperation. The
demand for Formica quickly clears your shelves.

THE FORMICA INSULATION COMPANY
4616 Spring Grove Ave.
Cincinnati, Ohio
SALES OFFICES

50 Church Street....New York, N. Y. 414 Finance Bldg.........Cleveland, Ohio 422 First Avenue........ Pittsburg, Pa.
9 South Clinton Street..Chicago, Ill. 1042 Granite Bldg.....Rochester, N. Y. 1210 Arch Street....Philadelphia, Pa.
415 Ohio Building........ Toledo, Ohio 313 Title Building........ Baltimore, Md. Sheldon Building San Francisco, Cal.

SHEETS TUBES RODS
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ACT 4 OPERA CARMEN

EADERS use the accepled rules and precedenis, by which lhe
L majority bind their efforls, only as slarling poinis for higher

achierements. Mu-Rad Apparatus, embodying new principles,
is the achierement of such a group of leading radio engineers. The
very moderale prices of this apparalus makes the accomplishmenl the
more noleworthy. Bulletin upon request.

MU-RAD

LABORATORIES

INCORPORATED

ASBURY PARRK

NEW JERSEY

Tell them that you saw it in RADIO
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fe3sz Are Ideal

Receivers
for Use
With
Home Radio
Receiving
Sets

Combine Guaranteed
Maximum High Quality
Efficiency Insures
With Reliable
Permanent Service and
Sensitiveness Satisfaction

No. 163— 3000 Ohm
Set - - - $6.00

No. 162—2000 Ohm
Set - - ] $5-00

HERBERT H. FROST
154 W. LAKE STREET, CHICAGO ASSS
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Low in Cost

Simple to manipulate s

HE radio enthusiast who lives within

ten to twenty miles of a broadcasting
station has exactly what he wants in
Radiola I (ER 753-A)—Ilow cost, com-
pactness, portability, and simplicity of
manipulation.

Open the walnut cabinet, and on the
front panel you find the tuning control,
the crystal detector and the binding
posts. In the body of the cabinet are
the head-telephones. Tuck away the tele-
phones, close the front panel, and you can
carry the whole set as you would a satchel.

Radiola 1, at your dealer’s, $25.00
The Book that Brings Radio Into the Home

For 35 cents you can obtain from your dealer or from

us a copy of the book “Radio Enters the Home.” It ex-

plains the principles, the fascination of radio in plain

This symbol of quality English. It describes Radiolas and theiraccessories. It con-
L¥pioun protection tains the most valuable wiring diagrams ever published.

Radio«¥. Corporation

Opened like

a book

Sales Department District Office
233 Broadway, Sulte 2069 10 South La Salle St.,
New York, N. Y. Chicago, Ill.

Tell them that you saw it in RADIO
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Radiotorial Comment

HE encroachments of radio broadcasting on the priv-

ileges enjoyed by the amateur code operator are

being met with a commendable spirit of co-operation
by the amateurs. But the time is coming when an un-
informed public will demand even greater concessions, un-
less steps are taken to impress the radiophone listeners with
the value of the work that is being done by the amateur.
To merit public consideration the amateur must serve the
radio public to a greater extent than at present. How to
do this is a problem worthy of the best minds in the am-
ateur world.

A policy of aloofness, of grudging concession, and jeal-
ous backbiting will not accomplish the purpose. Better
by far is it to welcome the novice into the radio ranks.
Educate him to the amateur point of view. Get him in-
terested by helping him.

Every amateur can do his

know that the purpose is to help the novice. Call on
these customers and invite them to the next club meeting.
Make the meeting worthwhile by simple talks and dem-
onstrations. Furnish tools for making sets, and stand
ready to help the novice in making his own. Hunt up the
“shut-ins” in homes and hospitals and lend them a club
set to hear the news, concerts and church services.

There is no reason why the radio club should not
be the largest and most influential club in town. The pe-
culiar fascination of radio interests everybody. It provides
a common topic that is the basis of good fellowship. We
suggest that you read in this issue about what the “Round
and Rounders” are doing in a small way at San Diego.
The radio club room can well be the social center of a
town or neighborhood. For radio is something that inter-
ests young and old alike.

Such an organized spirit

individual - part by being

of helpfulness will gain pub-

willing to help the novice in-

lic approval and support.

stall his set, by showing him

how to operate it, and by
telling him something about
the theory of radio. Let him
know of the amateur service
in relaying messages free of

A policy of aloofness, of grudging concession and
jealous back-biting will not impress the radiophone
listeners with the value of the work that is being done
by the amateur. Better by far is it to welcome the
novice into the radio ranks. Educate him to the
amateur point of view. Get him interested by helping

The churches, the Y. M.
C. A,, the Rotary, Kiwanis,
Lions and similar clubs, and
even the Chamber of Com-
merce, are glad to lend their
aid to such a plan of boy-

. him,
charge, and in being prepared m

building. Let them know

for national service in time

what radio is doing in keep-

of emergency. Collect and

disseminate news in isolated communities. Hunt out the
grouches, and find out if there is any reason for their
complaints. If so, try to stop the cause. If not, tactfully
show them where they are wrong. Let them know the
amateurs are in the game to make radio a clean sport with
no fouls and no hard feelings. Try to get people interested
in better broadcasting and better programs. You can really
get just as much fun and get far more for yourself in the
form of information and friends by so doing than by asking
Willie Jones, ten blocks away, how your signals are com-
ing in. When you do transmit, ask Willie what he is
doing to make the radio world safe for the rest of the
people in it. By making your services invaluable to your
neighbor, you can get anything you want from him.

All this can be better done collectively, than individ-
ually. Let the amateurs be the nucleus for radio clubs,
whose membership shall be made up largely of novices.
Every person who owns any kind of a receiving set will
be the gainer by membership in such a club. The dealers
will give you the names of all their customers if they

ing the boy off the street,
and in keeping him busily engaged in improving his hand
and mind.

Let the club be a leader rather than a follower in
making and observing local regulations of the air. The
Pacific Plan, for example, was initiated by the San Fran-
cisco Radio Club, and its members are the traffic officers
in its enforcement. By stopping their sparks for a couple
of hours nightly they are serving thousands of prospective
radio fans, and incidentally the boys are getting a chance
to prepare tomorrow’s lessons and thus gain that parental
approval which comes from good marks at school.

Talk and write about what you are doing. The local
newspapers will be glad to publish it as human interest
news, something that is making the town a better place
in which to live. And when the time comes that you want
something that votes or influence will get, you will have
the backing of everybody.

"In doing all this the amateur will be the gainer. He
will learn two of the greatest lessons in life, that organized
intelligent effort will get him further than by going it
alone, and that “he profits most who serves best.”

Digitized by Google
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Radio Directs Big’ Construction Job

By Charles Heston Peirson

That radio is destined to win a commanding position as an industrial utility, besides
its service as a home entertainer, is indicated in this story. What a boon would radio
be in sustaining the spirits of imprisoned men in mine disasters as well as in supple-
menting the regular mine telephone service.

IN the dizzy altitudes of the high
Sierra Nevada Mountains of Fresno
County, California, radio will be used
this winter to direct the activities of
500 men who will go into camp behind
thirty miles of impassible snowdrifts to
push forward during the winter the
greatest piece of tunnel construction
now in progress on the Western hemis-
phere. This tunnel is a part of the
gigantic hydroelectric development pro-
ject of the Southern California Edison
Company, which is carrying on a pro-
gram for the development of a million
and a quarter horsepower of water
power electricity derived from the San
Joaquin River and Big Creek and other
mountain torrents. One magnificent
mountain lake over seven miles long has
been impounded, and the program in-
cludes the impounding of water which
will add three more mountain lakes to
the chain which will be connected by
the Florence Lake tunnel and a tunnel
from Huntington Lake to Shaver Lake.

This winter over 5000 men will be
on the job, including the 500 who will
be marooned on the upper end of the
long tunnel over the crest of the Kaiser
Range. The direction of the marooned
men will be entirely given by radio from
the headquarters of the resident engi-
neer at Cascada, the construction head-
quarters; much of the other work will
be done under radio communication.

The success of radio was so thor-
oughly demonstrated during last win-
ter, not only in directing the work of
the men who are beyond wire communi-
cation, but in picking up and carrying
on communication with the general
offices of ‘the Southern California Edi-
son Company in Los Angeles, a distance
of 270 miles from the outposts of opera-
tion, that facilities have been greatly im-
proved in preparation for this winter’s
work and new and expensive apparatus
put into service.

Due to conditions during the winter
when snow and sleet storms are preva-
lent, it was found the telephone lines did

not give reliable service. Therefore,
the radio communication was decided
upon and has proven satisfactory. There
are now three combined radio, telegraph
and telephone stations in operation and
one more radio telegraph is being in-
stalled. The headquarters station at
Cascada, is at an elevation of 5000 feet,
in a canyon approximately 2000 feet
deep, with abrupt walls on three sides.
The second station is located at a con-
struction camp on the shore of Flor-
ence Lake, which is the south portal of
the great Florence Lake tunnel, at an
elevation of 7000 feet, and about seven
and one-half miles in an air line north-
east of Cascada. The third is located
at a construction entrance camp, over
the Kaiser Range, which is about eight
miles in an air line north of the south
portal on Huntington Lake. This sta-
tion is only about 300 feet higher than
the portal station, but there is 2 moun-
tain pass about 2000 feet high between
them,

Continued on page 102

. Wi -'

Views of radio stations in the high Sierra Nevada Mountains of Fresno County, California, where orders will be received for the

direction of 50() men awho will be maroomed next winter, working on the Southern California Edison Company's great

waterpower development.

electric
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How to Become a Professional Radio Operator

By Volney G. Matlﬁson

Herein are practical directions whereby any boy from seven to seventy-seven
can, with patience, learn to perfect himself at home in code sending and receiving.
Many of the valuable hints given have not been published before. Even an experi-
enced operator may gain some worth-while ideas by reading this article.

ROM the general discussion of

commercial radio operating with
which the preceding section of this series
of articles has been occupied, it is pur-
posed now to turn in a more distinctly
instructive vein to a consideration of
how to become a professional wireless
operator by giving the reader a more
detailed conception of the requirements
which are to be fulfilled by the radio
operator in the course of his daily work.

In conformity with this composite
aim, the present section has been ar-
ranged, beginning with a view of the
amateur set at home as a means for
learning professional radio operating;
consideration of the wireless school; a
description of the procedure followed
by the government in conducting the
commercial radio-operators’ license ex-
aminations, and some special informa-
tion bearing upon the operator’s proper
conduct aboard ship.

The Amateur Set at Home
T HERE is no better way to pre-

pare to become a commercial radio
operator than by experimenting at home
with an amateur wireless outfit. By
working with fellow amateurs a good
sending hand is developed; receiving
ability is rapidly acquired without tedi-
ous drill, and a certain ease and steadi-
ness, an at-home-ness on the air, is
attained. It is the lack of this last
quality, it is that halting, stuttering,
hesitating awkwardness, so exasperating
to the old-timer who has to listen to it,
that especially marks the operator

trained entirely in a wireless school.
For this reason also—to gain a prac-
tical familiarity with commercial oper-
ating procedure—it is highly desirable
that the prospective operator have a
sending outfit as well as receiving appa-
Where electric-lighting current

ratus.

is available, this is not a very expensive
requirement. The experimenter, even
though he feels that he can not well
afford to buy ready-made apparatus,
can nearly always manage to scrape to-
gether enough materials and parts to
make up scme sort of an outfit for him-
self at comparatively small cost.

As to the size of transmitter the
learner should have, this depends upon
his particular location with regard to
other amateurs; to be able to work
with a few fellow experimenters is all
that is really necessary. When the
student operator plans to spend more
than forty dollars for his sending outfit,
it is strongly recommended that CW
or vacuum-tube apparatus be bought in
preference to spark equipment. It is not
in order here to attempt to detail the
many advantages of the undamped
transmitter, but one important point for
the prospective operator to consider is

The claborate radio room of a San Francisco-China greyhound. ]
right are audion and transmitter storage battery switchboards, five kilowatt arc, arc control panel, tuner, audion detector, and

two-step amplifier.
get the big picture.

i

(U. S. Shipping Board “Lome Star State.’) From left to

The inset shows a half-kilowatt auxiliary spark transmitter, which the cameraman had to stand in front of to
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that a practical knowledge of vacuum-
tube equipment is going to be valuable.
Some home-made 10-watt tube sets cost-
ing hardly fifty dollars are working as
many as a thousand miles.

For the learner, however, whose lim-
ited pocketbook obliges him to be con-
tented with a very inexpensive outfit,
and particularly for the country boy who
has no electric current at hand, a small
spark-coil set will be most suitable—
provided, of course, that there are other
amateur stations within its range.
Where an audion detector and a one or
two step amplifier is used at the re-
ceiving station, a quarter-inch coil, or a
discarded automobile ignition-coil, will
often cover twenty-five miles. Such
coils are best connected directly across
the aerial and ground, and if the aerial
is short enough to permit the insertion
of a small inductance (three to eight
turns 6 ins. in diameter) in the lead-in,
immediately next to the spark-gap, a
sharp, legal wave will be obtained.

Desirable as is some sort of a send-
ing set, however small, if the student’s
means are very limited, it may be dis-
pensed with. But it is at least neces-
sary to have a practice set, consisting
of a buzzer, sending-key, and dry-bat-
tery, for drill in sending. Indeed, even
when the operator has a transmitting
outfit, he should not fail to practice
conscientiously on a small buzzer set.
Good sending is as hard, and for many
operators much harder, to acquire than
good receiving.

By sending, the writer does not mean
the jerking, limping, hopping, miss-
spaced, spluttering shower of dots and
dashes that some “operators” fatuously
imagine to be sending. During the
war, when any sort of radio operators
were scarce and the license examina-
tions therefore relaxed, some of the
stuff on the air was 2 maddening com-
bination of a St. Vitus dance and a hen-
cackle, and when an old shellback had
the misfortune to get tangled up in a
mess of it, he generally emerged in a
frenzied frame of mind suitable to an
assassin or a bomb-thrower.

It is true that there is much less

‘poor sending on the air now than there

was three or four years ago. The pres-
ent slump in shipping has resulted in
the weeding out of most of the war-time
makeshift operators, but the improving
quality of the “stuff”’ on the air is es-
pecially owing to the fact that since
1920 the government has required trans-
mitting as well as receiving tests in the
commercial license examinations. I
have been informed by one radio in-
spector that in his office more candi-
dates for commercial licenses fail in the
sending than in the receiving tests.
There is only on: way to acquire a
good sending hand—by practice. Take
a book, a magazine, any printed matter,
and send it on the buzzer set; send it

RApio for NOVEMBER,

by the page. About one hundred thou-
sand words transmitted painstakingly
and accurately ought to develop a re-
spectable sending hand.

The student should never attempt a
display of speed in sending; ncthing
else will ruin his style so quickly and
so irretrievably as too much haste. It
has been asserted that the learner should
not send any faster than he is able
accurately to receive—a better rule is to
send no faster than can be done without
brcaking or making a mistake oftencr
than once in every fifty or one hundred
words.

A great deal of mediocre sending is
also due to an excessive sending-key
tension and an incorrect grip on the
key-knob. The proper position of the
hand over the key is with the first fin-
ger on the center of the knob, the sec-
ond finger resting also on top of the
knob or against the right-hand edge,
the two remaining fingers unused and
gently relaxed, and—most important of
all—the thumb resting underneath the
rim on the left-hand side of the knob.
This position of the thumb against the
under side of the knob rim is essential ;
without it the sender has no true grip
on his key. It is not material whether
the third finger be kept lightly against
the side of the key-knob or relaxed with

_the little finger, but I think the latter

position is the easiest and fastest. If
this key control feels awkward, it indi-
cates that the operator has adopted an
incorrect grip in the beginning, and if
the correct position is maintained for a
short time, it will become most natural.

The arm should never be held up in
the air; it should lay on the desk, abso-
lutely relaxed, and the key must be
held with an easy firmness and with
never the slightest straining of any
muscle. The key tension, too, should
always be light, the thumb under the
rim of the knob being depended upon
to bring the key up after each depres-
sion. A stiff key means not only stiff
sending but a strained wrist, and this
is possibly a cause of tclegraphers’ par-
alysis.

Some operators send readable stuff
with only one finger on the key knob
and without using the thumb under the
rim, but this almost invariably results
in a style of sending that has been aptly
described as “tapping.” It lacks the
accuracy, the masterful smoothness, the
full-rounded dots and dashes of the
expert.

Another important point in sending,
too, is to maintain an even speed and
an even spacing between consecutive let-
ters. The practice of spacing some let-
ters too far apart and jamming others too
close together, combined with a con-
stantly varying speed, produces that un-
pleasantly manneristic “oil-tank swing”
of which some operators who have been
in the game long enough to know better

1922

are inordinately proud. Really good
sending flows along with the steady
precision of a smooth-running machine.

The Receiving Set
T HE novice will naturally employ

his buzzer practice set in memoriz-
ing the code, but beyond that, unless he
has some one to send on it for him, the
buzzer outfit is of no value in the
acquirement of receiving ability. There
is but one way to learn to receive, and
that is by listening to some one else’s
sending. The best way to do this is
with an amateur receiving outfit.

The student, after memorizing the
code, will begin by listening to thosz’
amateurs within range of his receiving
instruments who send most slowly, or
—and this is incomparably better when
the necessary apparatus can be afforded
—to some of the slow speed high-power
arc and alternator stations engaged in
trans-oceanic work. As the learner’s
receiving speed approaches twenty words
a minute, he may gradually turn from
the slow senders to faster, and it will
especially be worth his while then to
listen in on shipboard stations, as by
doing so he will become familiar with
the procedures followed in handling the
various classes of commercial traffic.

It is not necessary for the student to
have a large and expensive receiving
outfit, and, in fact, if he is a beginner
in radio, it is best for him to commence
with a simple set. The novice unac-
customed to handling wireless instru-
ments—unless he has an experienced
radio amateur friend to help him—is
liable to have a great deal of trouble
getting a complicated outfit to work.
Beginning modestly, the experimenter
with increasing knowledge can install
additional units from time to time, and
in this way gradually elaborate his set
to, whatever extent he desires.

For the student who lives in or near
a coastal city where there are many
commercial and amateur stations at
close range, a double-slide tuning coil,
or preferably a small loose-coupler, a
fixed condenser, silicon detector, and a
pair of telephone receivers are all the
instruments necessary.

W ith the exception of the telephone
receivers, this equipment may be con-
structed by the learner himself, but
there is so much good apparatus on the
market at reasonable prices that the
student will effect no appreciable sav-
ing in making his own instruments.
The apparatus mentioned above can be
purchased in the radio stores for less
than twenty-five dollars, and unless the
student is an exceptionally good me-
chanic, the factory-built equipment will
work and look better than anything he
can make for himself for the same
amount of money spent on materials
and parts. The tuning-coil or loose-

Continued on page 46
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Transmitters, Receivers and Tuning

By E]lery W. Stone

This constitutes the third and fourth assignments of the correspondence course in
Elementary Radio being conducted in co-operation with the Extension Division of the

University of California.
are supplied to students enrolled in the course.

Question sheets, corrected papers and supplementary data
Full information may be obtained by

writing to the Extension Division at 301 California Hall, Berkeley, Calif.

IN our last assignment, we studied
the great family of electromagnetic
waves and observed that for the produc-
tion of waves of any type—whether
electrical, such as radio, heat or light
waves, or mechanical, such as sound or
water waves—it is necessary to have
some vibratory. or oscillatory source
which, by virtue of its own vibration or
oscillation, sets up a vibratory motion,
or waves, in the medium which that
particular oscillatory source can disturb.
In the case of water waves, we have
seen that it is only necessary to disturb
the surface of 2 body of water by drop-
ping a stone into it or by producing a
similar disturbance. With sound waves,
we disturb the air, which is the me-
dium for transmission of these waves,
by the vibration of the human vocal
cords—in the case of speech—or by
some similar action.

~ With electromagnetic waves, it is
helpful to use the conception of the
ether as the conducting medium,
although, as we have seen, there is some
question as to whether this mysterious
ether really exists; and we have ob-
served that for the production of waves
in this medium it is necessary to have a
vibrating electrical circuit or a circuit
carrying a vibrating or alternating elec-
trical current.

In the transmission of radio waves,
then, we must generate electrical cur-
rents within the range of the frequen-
cies which are necessary for the efficient
propagation of radio waves, because the
frequency of the waves is exactly that
of the vibratory source which produces
them. We learned in the last assign-
ment that radio frequencies are those
between approximately 10,000 and
1,500,000 cycles per second, so that our
radio transmitter or transmitting sta-
tion must contain electrical circuits
capable of producing currents of fre-
quencies within that range.

In the first assignment, we learned
that a Leyden jar or condenser has the
property or capacity of storing electro-
static energy: “A condenser is charged
by connecting the two metallic coatings
to a source of electricity so that one
coating acquires a positive charge and
the other a negative one. It is dis-
charged by connecting the two coatings
through a conducting wire.” It is the
nature of this discharge of a condenser
which is of especial interest to us.

As early as 1842, Joseph Henry
(after whom the unit of induction was
named) discovered that when a con-
denser is discharged, the discharge cur-
rent is not direct current, like the cur-
rent which is used to charge the con-
denser, but alternating current. Fur-
thermore, the frequency of this a. c. dis-

Fig. 7. Vibrating
Pendulum

Fig. 8. Condenser
Discharge

charge, with condensers and conductors
of average dimensions, is within the
range of radio frequencies specified
above. The discharge of a condenser,
therefore, is suitable for the generation
of radio waves and we shall find that
this fact forms the basis on which all
radio transmission is conducted.

Before proceeding further, however,
let us examine the nature of this oscil-
latory discharge of a condenser.

You are familiar with the fact that
when an ordinary pendulum, simply a
weight, #, suspended by a cord or stick,
§, which is supported or pivoted at one
end, A—see Fig. 7—is drawn to one
side, it acquires potential or static en-
ergy by virtue of its displacement from
the vertical. In other words, when the
pendulum is pulled to the pasition shown
in the dotted lines, the force of gravity
tends to pull the weight back to its
original vertical position at rest. ‘This
is similar to charging a condenser with
electrostatic energy. The condenser
may be considered at rest when it is
uncharged but it acquires static energy
when it is charged.

Now if we release our displacement
pendulum, the weight or bob does not
slowly settle down to its normal, verti-
cal position, but vibrates back and forth,
each swing becoming a little shorter in
length, or amplitude as we say, until
finally all of its energy is dissipated and
it comes to rest. The pendulum would
swing forever, giving perpetual motion,
if it were not for the resistance or fric-
tion offered by the air to the bob and
stick and for the lesser friction at the
point of support, 4.

The inertia' of the bob and its sup-

port thus tends to carry the pendulum
past the vertical position on its first
and subsequent swings, so that a vibra-
tory motion of the pendulum results.
If the pendulum were dipped into a
heavy oil or light grease, however, the
additional friction offered it would
cause the pendulum to settle down
slowly to its normal position—it would
not oscillate.

Let us suppose that we charge a con-
denser and proceed to discharge it
through the circuit shown in Fig. 8,
consisting of the condenser, C, in series
with an inductance, L, and a resistance,
R. Consider that the upper plate of
the condenser is charged to a positive
potential, as shown, and that the lower
plate is charged negatively. Now, since
there is an inductance in the discharge
circuit, the momentary flow of current
through it in the direction of the lower
arrows, induces a back E.M.F. across
its terminals (see first assignment)
which is represented by the positive and
negative signs at each end of the in-
ductance, L, and above it. This back
E.M.F., as we learned in the first as-
signment, tends to oppose the flow of
discharge current as it builds up in the
circuit by means of a counter current,
whose flow is indicated by the upper
arrow. The direction of the discharge
current flow from positive to negative
is indicated by the lower arrow. The
reduction of the condenser charge and
the dropping of the discharge current
toward zero are equivalent to the pen-
dulum’s approaching the vertical posi-
tion on its first downward swing, in
which position the pull of gravity (so
far as causing motion is concerned) is
zero. As the condenser charge is re-
duced and the discharge current drops
toward zero, the back E. M. F. re-
verses to the polarity shown by the pos-
itive and negative signs below the in-
ductance. This new induced E. M. F.
tends to set up a current flowing in the
circuit in the same direction as the dis-
charge current of the condenser, indi-
cated by the lower arrow, so that the
current in the circuit instead of stop-
ping when all of the positive charge has
left the upper plate of the condenser,
continues until the induced E. M. F,,
indicated by the lower positive and neg-
ative signs, is dissipated.

The property of an inductance, there-
fore, by virtue of which it stores:up
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electromagnetic energy and restores it
to the circuit, as evidenced by the above,
may be likened to the inertia of the
pendulum. In fact, it is sometimes
called the electrical inertia of such a
circuit.

Due to the fact that the induced
E.M.F. across the inductance main-
tains a current in the circuit, after the
initial positive and negative charges on
the condenser have been dissipated,
toward the lower plate and away from
the upper one, the lower plate now ac-
quires a positive charge and the upper
plate a negative one. If it were -not
for the resistance of the inductance and
the resistance of the circuit, represented
by R in the figure, the new, reversed
charges on the condenser plates would
have the same values as the original
charges. As a matter of fact, however,
they are a little less, depending upon
the resistance in the circuit, just as the
pendulum on its first upward swing
does not rise quite to the height of its
original displacement. -The resistance
of the inductance and of the circuit
is similar to the joint resistance or fric-
tion of the air and at the pivot in our
pendulum experiment.

Now that our condenser has ac-
quired a new charge, but of opposite
polarity, it discharges again, but in the
opposite direction. The whole process
of charge and discharge of electromag-
netic energy then repeats itself, and the
current in the circuit continues to oscil-
late back and forth, similar to the
swings of our pendulum, until the re-
sistance of the circuit finally brings the
circuit to rest—the oscillating current
to zero.

We say that the friction of the air
and the bearing checks or damps the
vibrations of the pendulum, and it
swings are called damped vibrations.
If there were no friction offered to the
vibration of the pendulum, or if fresh
impulses were continually imparted to
the pendulum at the end of each swing
to compensate for the effect of friction,
as in the case of a clock, the pendulum
would swing constantly, with its vibra-
tion undamped.

The same terms are applied to the
oscillatory discharge of a condenser. If
an initial charge is imparted to a con-
denser and the condenser is then allowed
to discharge itself fully without receiv-
ing additional charges before its original
energy is dissipated, we call its oscil-
lating discharge current a damped alter-
nating or oscillating current. But if
the condenser receives a fresh charge
after each cycle of discharge current,
without waiting for the electrostatic
energy originally stored in the con-
denser to become completely dissipated,
the discharge circuit will continue to
oscillate as long as these recurring and
properly timed fresh charges are im-
parted to it. The oscillations in the
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. latter case will be similar to the swing-

ing of a clock pendulum. The clock
“works” give a fresh impulse to the
pendulum after each complete swing
(both directions) ; since there is no
decrease in amplitude, the oscillations
are undamped.

We have seen in this assignment that
the frequency of the electrical current
set up by the oscillatory discharge of a
condenser “is within the range of radio
frequencies specified above” (10,000 to
1,500,000). The frequency of the
oscillatory discharge of a condensc~ is
given by the formula:

1

/ 2xv¥ CL
where f represents the frequency, «
the numeric 3.1416 (the ratio of the
circumference of a circle to its diam-
eter), C the capacity, usually measured

in microfarads, and L the inductance,
measured in centimeters or milli-henries.

—t—=

(2)

R e o d

Fig. 10. Capacit
E%ecl of dutp:um’
Thus, the resistance, B, of Fig. 8, is
seen to have no effect upon the frequen-
cy of the discharge current of the con-
denser C. ]

We observed in the first assignment
that the inductive reactance in an alter-
nating current circuit can be neutral-
ized or annulled if the capacitive react-
ance of a condenser in series with the
inductance, as in Fig. 8, has the same
value of reactance, but of course of
opposite sign.

In the first assignment, we learned
that the property of an inductance by
virtue of which it tends to limit the
passage of alternating current through
it, is due to the back E.M.F. generated
across its terminals. Since, as we have
also seen, the induced E.M.F. depends
upon the frequency of the alternating
current generating it, it follows that the
inductive reactance of a given coil in-
creases with the frequency. Conversely,
capacitive reactance decreases with the
frequency,

In Fig. 8, in which the condenser is
allowed to discharge itself after receiv-
ing an initial charge, the circuit is
called a “freely oscillating” circuit.
That is, the charging source having
been disconnected from the condenser,
the current in the circuit oscillates until
the original energy is completely dissi-
pated. It is interesting to note that the
frequency of the discharge current, as
given in equation (2), is that which
automatically, we might say, gives equal
values of inductive and capacitive react-
ance, so that in a freely oscillating cir-
cuit, the combined inductive and capaci-

Fig. 9. Antenna
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tive reactance is zero and the impedance
of the circuit is equal to its resistance.
(See first assignment.)

In the above, we have seen that elec-
trical currents of radio frequency can
be generated by the oscillatory discharge
of a condenser in a circuit containing
inductance. As a matter of fact, how-
ever, the discharge current will not
oscillate if the resistance of the circuit,
R in Fig. 8, is greater than a certain
value, just as the pendulum will not
oscillate if it is immersed in a very
heavy liquid. It is necessary, therefore,
to have a condenser or capacity in all
radia circuits in order that these radio
frequency currents may be set up or
may flow therein with minimum im-
pedance. At the transmitter, the de-
vice or circuit which radiates the electro-
magnetic waves is simply an enormous
condenser whose discharge gives rise
to radio frequency currents in such a
way that waves can be most efficiently
generated. We call this large con-
denser the aerial or antenna.

The Antenna-Ground Circuit

WE learned in the first assignment
i that a condenser or capacity con-
sists simply of two metallic surfaces,
separated by an insulator or dielectric.
We have learned in this assignment that
the oscillatory discharge of a condenser
through a circuit containing an average
amount of inductance is of the proper
frequency, anywhere between 10,000 to
1,500,000 cycles per second, to give rise
to radio waves.

As shown in Fig. 9, the antenna or
aerial in a radio transmitter consists of
an elevated metallic portion, consisting
of from one (in the case of receivers) or
two (in the case of transmitters) wires
to four or more. These are stretched
between two supports some distance
above the ground. In addition, the an-

- tenna comprises a wire leading down

from the aerial wires and called the
lead-in, and a connection to the earth.
The clevated wires thus constitute one-
plate of the condenser, the ground is-
the other plate, and the air between
the two acts as the insulator or dielec--
tric. The capacity effect of the aerial’
is represented in Fig. 10, as shown, by-
a condenser drawn in dotted lines.

Under the subject of radio transmit--
ters, we shall learn in a later assign-
ment how energy is supplied the an-
tenna circuit, the equivalent of charg-.
ing a condenser, and how the oscilla-
tory, discharge current sets up radio-
waves. Before considering the actual
imparting of energy to the antenna,
however, we shall consider that the-
aerial has been charged and is now
oscillating with a current of radio fre--
quency flowing therein, and shall ex-
amine the phenomenon of wave radia--
tion and propagation.

Continued on poge b0
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A 200 to 20,000 Meter Radio Frequency Amplifier

By H. E. Parsons. Can. 5 E. H.
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This is one of the entries submitted in the radio frequency amplifier contest which
closed Oct. 15th. For originality of design and construction it is an excellent model.
The excellent results reported may be due in part to the author’s use of French

valves.

cisions will be published in December RADIO.

T HE main question confronting the
amateur who desires to build a radio
frequency amplifier is what type to use.
From the point of view of wavelength
range, the resistance coupled radio fre-
quency amplifier would seem to be the
best. Unfortunately, this type is of lit-
tle use on short wavelengths. A little
calculation will show the reason for
this. Suppose, for example, we use a
plate resistance of 100,000 ohms and
that the stray capacity of the set, that
is the capacity between the plate and
the rest of the output circuit, is about
000011 mfds. The effective imped-
ance at a wavelength of 6000 meters
is then 76,100 ohms—a reduction of
249% as compared with the value of the
plate resistance alone. At 200 meters
the effective impedance would be 9697
ohms, a reduction of 90%. We find
also that doubling the plate resistance
will not increase this value by much,
besides necessitating an increase in the
B battery voltage. )

The only other choice is either a
transformer coupled or a tuned im-
pedance coupled amplifier. Either of
these types will respond to short wave-
lengths, but personally I prefer the
transformer coupled type. Unfortu-
nately, however, the transformer
coupled amplifiers at present on the
market will respond only to one narrow
band of wavelengths.

If, however, we can design a radio
frequency amplifier with as wide a
range as the resistance coupled type, and
including the short waves, we have an
instrument which would combine ad-
vantages of both types.

The instrument to be described is a
transformer coupled amplifier with a
range of from 200 to 20,000 meters.
Thus it combines the wide range of the

Fig. 4. Front View of Panel.

resistance type and, in addition, the
short waves, with the advantages of
greater sensitiveness and selectivity of a
transformer coupled amplifier. This
desirable result is accomplished by means
of a special type of detachable air core
transformer.

As the transformers are perhaps the
most important part of the amplifier, I
will take up their design and construc-
tion first, and then show how they can
be incorporated into a set. They can
be seen in Fig. 4. The center one is in
place and the others have been removed

This and the other entries are now in the hands of the judges, whose de-

In order that the point of maximum
amplification may be shifted over a band
of wavelengths, the primary is shunted
by a variable condenser of about .00025
mfds. The condensers may be made of
five semicircular fixed plates 314 ins.
diameter and four movable plates 234
ins. diameter. If you do not care to,
or have not the tools to make these vari-
ables, a 21 plate “Tresco” with half
the plates removed and two spacers be-
tween each plate will be about right.
If these condensers are not used the
winding of the transformer must be
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Fig. 1. Details of Transformer Mounting and Construction.

and put on top of the cabinet to show
the mounting. As can be seen from
Fig. 1, I use standard R valve sockets
for the transformer mountings. If
these cannot be obtained, any other style
of four pin mounting could be used—
say two honeycomb coil plugs mounted
side by side, or an American valve
socket, though in this case the plug on
the transformer would be a little harder
to make.

The bobbins, which may be made of
bakelite, maple, or other hard wood, are
all 2% ins. outside diameter and 15 in.
thick. Turned in the periphery is a
groove varying from 14 to 4 ins. wide
and from ¥4 to 15 ins. deep, depending
on the wavelength. The primary and
secondary are wound in this groove.
Two methods of winding are available
—first, the two wires may be wound in
at once, or, and this is the way I prefer,
the primary may be wound on first and
then a few turns of varnished paper,
followed by the secondary. The size of
the wire may be from No. 38 to No. 40
enameled or single silk-covered. After
the transformers have been permanently
adjusted, a strip of thin fiber 14 inch
wide should be shellaced over the groove.

24 #
Thpnstormen B
adjusted accurately to the required

wavelength and the amplification will
fall off rapidly at each side of the maxi-
mum point. With the condensers the
point of maximum amplification can be
shifted over a band of about 200 me-
ters. When the point of maximum
amplification is adjusted in this manner
so as to coincide with the wavelength
of the signals to be received, there is,
of course, a marked gain in selectivity,
since signals on other wavelengths will
not be amplified to.the same extent.

Fig. 5. Rear View of Panel.
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Accurate details of the number of
turns of wire for any particular wave-
length cannot be given, as several fac-
tors influence this. The thickness of
the paper between the coils and the
tension on the wire, as well as the quan-
tity of shellac on the winding affect
the electrostatic capacity between pri-
mary and secondary and any change in
the spacing of the two windings will
alter the wavelength at which maxi-
mum amplification takes place. It is
therefore impossible to give winding de-
tails which will without question, give
any desired wavelength for maximum
amplification, and so the final adjust-
ment must be made experimentally.
For around 300 meters I use 50 turns
of No. 38 on the primary and the same
number on the secondary, for 600 me-
ters and 1000 turns of No. 38 on the
primary and secondary. Other trans-
formers have 200, 400, 650 and 1,000
turns each on the primary and secon-
dary. For the very long wave stations,
like Lyons and Bordeaux, 2500 turns of
No. 40 are about right for each wind-
ing.

The wavelength of an individual
transformer can be measured by the fol-
lowing method. Connect up one wind-
ing of the transformer across the grid
and negative end of the filament of a
valve and leave the other winding open.
In the plate circuit of the valve connect
the telephones and B battery. Place a
buzzer actuated wavemeter ‘near the
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transformer and pick up its signals.
Adjust the wavelength of the buzzer
signals for the maximum sound in the
phones, weaken the coupling and retune
till there is no doubt about the point.
The wavelength indicated by the wave-
meter is the approximate natural wave-
length of the transformer. When the
transformer is mounted in the set the
wavelength will be slightly different
due to the capacity of the leads. On
the shorter wavelengths the natural
wavelength of the complete set will be
considerably higher owing to the effect
of the tickler coil. If no wavemeter is
available the set will have to be tuned
by experiment when completed by tun-
ing in a station of known wavelength.

When the set is completed there is a
fairly simple method of measuring the
natural wavelength and the amplifica-
tion constant, but it is rather beyond
the scope of this article.

Figures 2, 4, and 5 give an example
of these transformers applied to a four-
valve set consisting of 3 radio frequency
amplifiers and a detector, which, with
eight or nine transformers to a stage,
will cover all wavelengths from 200 to
20,000 meters. A wiring diagram is
given in Fig. 3, and the layout, includ-
ing the principal dimensions of the 18
in. by 18 in. by 34 in. panel in Fig. 2.
The valves for which this set was de-
signed are French “metal” type for the
amplifiers and an A. P. or Radiotron
for the detector. The only change

necessary to adapt the set for all Ameri-
can valves, would be to change the
sockets on the valve shelf. Across the
top of the panel are the four observa-
tion windows for the valves. The
edges may be either beveled as is the
case with this set, a brass ring !4 in.
wide may be turned up and screwed to
the panel. The valve sockets are
mounted on a shelf 17 in by 214 in. by
14 in., which is fixed to the panel by
brackets made of ¥4 in. by 14 in. brass
strip. Mounted on the front of the
panel and below the shelf are the three
transformer sockets. No dimensions
for these are given in Fig. 2, since the
position of the mounting holes will de-
pend on the type of mounting used.
Fig. 1A, however, gives the dimensions
of a standard R valve socket which is
what I use. Directly below the trans-
formers are the three tuning condens-
ers C,, C,, C,. The dimensions given
in Fig. 2 are for “Tresco” condensers
remade as previously mentioned.

The filament rheostats, of which two
are required, are R, for the three am-
plifying valves and R, for the detect-
or, being mounted as shown in Fig. 2.
These should be the usual type of fila-
ment rheostat; my only reason for
using the large one shown in Fig. 5 is
that it was the only one I had to spare
when I made the set. Of course,
whatever rheostat is used on the radio
frequency valves, it must be of suffi-
cient size to carry the combined current
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of the three valves. Since control of

the self-oscillating properties of the
amplifier is obtained by the grid poten-
tiometer P, which is mounted between
the rheostats (Fig. 2). This potenti-
ometer, which is a Remler, is fed from
the filament battery, or, if desired, a
separate battery can be employed, but
the former is usually sufficient, since
positive grid voltages are generally all
that is required to stop the set oscil-
lating. The small snap switch S, is in
series with the A battery circuit and is
used to switch the set on and off. If
this switch is not fitted the current will
be left flowing through the potenti-
ometer even when the set is not in use.
The three-point switch S,, is to change
the tickler coil from the second to the
detecting valve or to cut in the electro-
static reaction condenser C,. The grid
leak is of the pencil-line type, fitted

speaker, as required. On the left hand
side are five binding posts. The top
pair go to the tuner, the next pair to
the tickler and.the bottom one to one
side of the reaction condenser. The
upper two on the other side are the B
battery terminals and the lower two the
A battery.

Some little difficulty. may be experi-
enced at first when operating this set
from oscillations. After a little prac-
tice, however, one can control the set
just as easily as an ordinary audio fre-
quency amplifier, and indeed it is much
quieter in operation than an audio fre-
quency set with an equivalent number
of valves. After a little experience one
can judge where to put the tuning con-
densers, C,, C,, and C,, for any desired
station. When I first used a set of this
type, 1 logged the stations heard to-
gether with their wavelength, when
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Fig. 3. Wiring Diagram for Three-Step Radio Frequency Amplifier.

below the detecting valve observation
window. It, and the grid condenser

C,, should be of a type suited to the

valve being used as a detector.

One of the disadvantages of a radio
frequency amplifier is the great ten-
dency to set up sustained oscillations by
reason of the unavoidable reactions be-
tween the various coils and circuits.
To limit this tendency to self-oscilla-
tion, the condenser C,, is shunted across
the B battery. This condenser should
be as large as possible—1 microfarad at
least, as this will tend to prevent mag-
nified high frequency potentials occur-
ring in the last valve of the series from
being handed back to the earlier valves
by reason of the potential drop in the
resistance of the B battery. The pres-
ence of this condenser provides a path
of low impedance to high frequency cur-
rents and hence reduces the effective
high frequency potential difference be-
tween the common plate lead and the
filament lead to a very small value.

As can be seen in Fig. 5, I use an

ordinary telephone condenser of L5

mfds. for this purpose.

Directly under the potentiometer is
mounted the open circuit jack J, for
connecting in the phones or a loud

known, and also the transformer used
and the condenser dial reading. After
a litele practice at this one can put the
condensers very near the point of maxi-
mum amplification very readily, and a
few slight adjustments when the re-
quired signal is brought in will enable
it to be made as loud as possible.

WHEN THERE’S AN “R”
THERE’S RADIO
Oysters are now in season—and so
is radio. Curiously, the two seasons
coincide; if there is an “R” in the
month, radio transmission is good. The
radio season opened officially on Sep-
tember 1st, and is now in full blast. The
radio scason may be said to begin in
in September and close in April in the
United States, according to W. D. Ter-
rill, the Chief Radio Inspector.

The E. D. Manufacturing Company, Phila-
delphia, has been organized to sell radio
equipment manufactured by the Electric-
Dental Manufacturing Company. The offi-
cers of the company are E. W. Sprankle
and R. W. Brown. The E. D, Company
is offering to the market panel mountings
and switches of new and unusual mechan-
ical design. The unit design of the E. D.
panels is particularly interesting as the set
can be increased from time to time.

17:

THE LIMITATIONS OF RADIO
" By FrANK B. JEWETT

Vice-President and Chief Engineer
Western Electric Co.

Radio is the latest practical applica-
tion of scientific research in the physical
laboratory. It is.not the result of in-
ventive creation, just out of somebody’s
imagination, but it is the step by step
building up from physical researches
which, when they were made, had prac-
tically no application to any existing
thing. It is almost pre-eminent as an
example of the commercial development
of a thing which started in the research
to determine the ultimate structure of
matter, and to answer the question,
“What is electricity?”’ With that kind
of a background and with the results
that have been obtained up to the pres-
ent time, no man with any sanity would
dare to predict what the future has, or
has not, in store with regard to radio.

But at present there are certain very
decided limitations on the use of radio,
and unless these can be overcome by
further discoveries, it is clear that the
commercial use of radio is certainly
bound to be restricted in certain direc-
tions.

In the first place, unlike electric
power transmission and telegraph and
telephone communication, where you di-
rect the power or the communication
from a given point to another specified
given point or points, radio is essentially
a broadcasting method. It is essentially
a method of one-conductor distribution.
It is as though we tried to do all of the
communication and power business of
the world over one pair of wires.
So it is clear that the only way in
which you can have a multiude of non-
conflicting services wholly depends upon
the character of apparatus at the send®
ing and receiving ends. That being so,
and because of the fact that so far as
our knowledge goes to date, there is a
limited range of wavelengths in the
ether, means that there is a very distinct
limit to the use of radio.

This might not be so bad were it not
for the fact that there are certain com-
mercial uses of radio which are para-
mount in the world’s economic needs,
and which are certain to take precedence
over any other needs in the future.
Radio is the only known method of
communicating to places and things
where you cannot run wires—ships at
sea, airplanes, distant points on land,
where it is impracticable to run wires,
or distant islands. Thus it takes a first
place in the national defense of every
country.

Then there is a field of commercial
use for radio, where weather reports or
news bulletins can best be. spread by
broadcasting, even where wires can be
run.
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To Editor “RADIO” (Magazine
which dish up thought-food with
pleasant, nutty flavor).

Dear Mr. Ed:—

I beg to acquire from you small
amount of advice of a confident na-
ture. Could you be kindly enough to
recommend me to some reliable insane
place where I may insert my Cousin
Scratchi for brief period until he re-
cover himself back again to normality?
He are going around about, Mr. Edi-
tor, with dangerous signal light in both
eyes, and mightbe should be confined
up before he become quite bolshcvncky
He are suffering sharp attack of new
epidemical disease which are now
spreading ite fatally germs amongst all

species of radio bugs. Mightbe "you

have been slightly " touched: yourself,

Mr.Editor, with this -affliction ‘which [/

are called the “Farmstrong Stupor
Generator,” and so you can emit
brotherly-lovmg feelings for' my poor,
cousin.

He return home about 7 evenings
ago with armful of all latest-out radio
magazines, which are now crowding
Sloppy Stories and Fizzlebangs off the
news boxes back into gutter.

“At last it have came!” my Cousin
hoop with election-time banzai. ‘“Most
terrific discovery since Hon. Marconi
got born. This are grand invention
which the more or less intelligent . pub-
lic have been expecting for almost six
months. It are now here freely to all
and you cannot make mistakes ‘if you
follaw after diagram .number Al ‘on
page 13. Send no money. We trust
you. Cut out and sign i

I see he are rapidly ﬂappmg pages of
4 or 5 magazines at same time, Mr.
Editor, and when he hesitate to grasp
some more breath, I stick in with don’t-
know expression,

“Are this magnificent
worth something at all ?”

He look several daggers at me and
snap over—*“Should be worth one mil-
lion cold dollar bills!”

“Should be, mightbe,” I quack back
with Charlie Chaplin movement of
eyebrow, “but it are quite oddish hap-
pening for giant corporation to donate
away one million fish whether hot or
cold.”

My Cousin shoot me pitiful glance
and are too proud to argue against such
silly remark.

“Observe these, my dumb relative,”
he go on, showing me numerous
sketches, photos, black prints, green
prints, outlines and diagrams of the
marvelous Stupor Generator. “These
all should prove how simple it are to
construct by even amateur with hardly

invention
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Scratchi Joins the Cluster

By David P. Gibbons

any experience and experts who furnish
written accompaniment to these are all
highly agreed that results are only very
slightly beyond belief. For an instant,
this week-end magazine with fancy red-
color topcoat say that their expert have
amplificated some very inaudible signals
4 billion times and for aerial all he use
are two razor blades in serious. He re-
port tuning quite sharp, also. Other
weekly paper, which issue out without
any coat like -beach beauties, say that
their trained scientist use only 2-inch
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loop and bring in concerts 12 times more
louder still than their 8 step self-getero-
fine.”

“That are sufficient of that,” I rupt

him up, “but are not lofty dcgree of
skill necessary to compose those many
parts into work condition ?”

“Not so,” he talk back, “and if
Colonel Farmstrong can induce such
startled result, there are no reason that
I cannot bring fourth similar success.
Both two of us were in the glorious
army.” He add on, but my Cousin for-
get to inject that whilst the Colonel
were wireless champion of A, E. F. he
were only dog-robber champion of
S. 0. S.

I then detract hxs attention to
strange-looking fact that each diagram
are exactly different from all others,
but he say “That are mere trifle mat-
ter as it are principle of thing which
are important.”

I desire to know what are this prin-

ciple, but my Cousin have become
quite busy making up mathematical list
of pieces which he must have to slap
together trial set, and are subtracting
from this such pieces which we now
have on hands. New stock must in-
clude 2 or 4 oversize coils with 2 or 4
powerful tubes and 2 or 4 dozen addi-
tional dried cells for the B, C, and D
batteries according to simplest uphook
which he pick out. Several other vari-
ous ends and odds are also necessity
and Scratchi find, when he figure all
upwards, that he will be enable to leave
single cash dollar with wealthy banker
gent to keep old saving account from
total loss. He then make shopping
expedition amidst radio dealers and
come back in late p. m. with full arms
and empty pockets. I ask him if he
have gathered up all the selected parts
which he need with assistance of
friendly clerical people in wireless

<" store, and he say he have grabbed them

up in spite of such resistance. One
smartish little boy behind counter,

| where he hunt out some long-coiled
-~ honeycombs, tell my Cousin that hon-

eycombs are year ago out of date, and
what he must buy are spider’s leg de-
ductance or at least casket-sleeve veryo-
meter. Scratchi require from other
brite little fellow, in apartment store
radio sector, some fixing condensers and
griddle licks which he need to con-
struct filtration serkit, and this highly
priced saleman wrap him up one Had-
ley’s Cat and 2 cat’s mustaches.

My Cousin then unrobe those bun-
dles and spread whole shooting matches
on kitchen table and direct me to chop
up flexy wire into sorted lengths for
connecting purposes. For five or so
hours, Mr. Editor, he follow diagram
with one finger and one eye, while with
other eye he tell me where to hook very
loose ends around binded posts. At
last he give the complete mess the Gen-
eral Dubblo and he mutter at himself,
“Now we hook in the fones and we
see."

We hook in both pair of cans but we
don’t see any more than formally and
hear less than that. Scratchi shake up
table and make new connection some
place he don’t think about, and at once
come thick purry noise, very displeasant
to the cardrums, like German airplains
on foggy night.

My Cousin throw me victory look
and say in careless tone, “Seel OId
vacuum! Works charmingly. Only
need some adjusting now to arrive at
proper point of degeneration.”

Then he start adjusting. This are
five days back, Mr. Editor, and he are

Continued on page 80
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The Original OW

By Major Lawrence Mott
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Many readers who noted Volney G. Mathison’s opinion in October RADIO that
the woman operator can not make good in real life will be interested in this tale of

a maid who covers herself with glory in fiction.

haters.

ISS MONTGOMERY, I com-

pliment you on the excellence

of your examination papers. You are

marked 1009%-—perfect—and I took the

liberty of asking you to come here today

that I might have the pleasure of con-
gratulating you in person!”

Thus spoke Radio Inspector Major
Dirron, Signal Corps-Reserve, in charge
of the 6th Radio District, with offices
in San Francisco—and he looked at the
girl in very evident admiration.

Neat, in well-fitting tailored frock,
a wealth of chestnut .
hair caught up- un-
der a smart sailor
straw hat, with big
frank eyes, whose
lids had most won-
derful curling lash-
es, and -with a com-
plexion of creamy
softness — Dorothy
Montgomery was a
charming picture—
at which .more than
one man looked—
in the busy marts
of men.

“Radio has always
been a hobby, and
now — that” — she
searched for the
word that she want-
ed—*‘I must earn a
living, owing to the
unfortunate condi-
tion of Dad’s affairs
—at his passing on
—I might as well
turn that which I learned by the
generosity of his gifts to me, in the
way of apparata—and so forth—to
good account. I wonder, Major, if
you could give me a letter to any-
one who might be of service to me
in my quest—in N. Y.? I have some
money, and I think that the chances of
getting a billet there—are better than
on this Coast.” '

“Hmmm!” the tall,
pursed his lips thoughtfully—“hmmm;
now let me see—. Have you considered
this matter seriously, young lady? I
do not wish to intrude myself in your
private affairs, but for one so—so very
—er—-attractive as you, there might be
annoyances—and—er—so forth, as a
ship operator, supposing that we can
land you in the berth of one.”

“That does not worry me in the

kindly' man

least! The average man of today is
rather much of a clean-thinking sort
—Americans are, at any rate—and I
am well able to take care of myself.
But I am grateful to you for the
considerate thought, good friend”’—she
put out her hand, impulsively. He took
it, and from his six feet, two inches—
looked down at the trim figure—

strangely moved at the courage in the
delicate, oval face.

“You shall have a letter to the Radio
Inspector in New York—and to one

“By God. old as I am. Ill show them that a sailor’s duty is to protect to the la.rt ditch,” he
stammered—put his hands to his head.

or two others—friends of military days.
Where shall I send them?”

She gave an address and, with a
cheery wave of hand, left him standing
in the middle of the floor, as though
rooted to it.

“By George, if I were not well,
if T had not a home, family, and more
summers over my head than I care to
count, I undoubtedly should . . !
However I”—he coughed sharply to hxde
his embarrassment, as he saw that the
stenographer was watching him—curi-

ously. ‘“Take some letters, please!”
e & o o o @

A N unusually hot day was coming to
its sweltering end—in New York.
The reflected heat of the pavements
beat against the hurrying crowds—that
jostled and elbowed and fought to reach
the subways, the elevated trains—means

Read it and weep, ye woman-

all of getting out of the fetid, humanity-
recking atmosphere of the lower parts
of the city.

With white, wan face, Dorothy
Montgomery wearily pushed herself in
a small corner, where she might gain a
moment’s respite from the selfishly
hastening throngs. The big eyes were
tired, and there was a pathctxc droop to
the corners of the exquisite little mouth.
She was dizzy—from the terrific tem-
perature—and because of the fact that
she had eaten nothing since morning.

Ever since her ar-

rival in that which

undoubtedly is the
most cruel city in

the world—from a

shecrly business

point of view—she
had gone from one
shipping company to
_ another. At first—
with heart full of
courage and sublime
_in her faith in her-
self—as an operator
of far. more than
_average  education
and radio knowl-
edge. And pardon-
able pride and ambi-
tion of youth—had
wanted to “go it
alone”—without us-
ing her letters of
introduction.  But
the incredulous
amusement with
which she was met,
when her desires were known and, in
some cases, the broad hints of .lesser em-
ployes, in outer offices, sickened her,
and she tried the smaller lines. So far,
with but the same result: nothing.

The stereotyped : “We are very sorry,
but all of our vessels have full comple-
ments of operators”’—became as a cease-
less, monotonous dirge in her ears—
much as the eternal rumble of a break-
ing sea on the shingle. .The brief utter-
ance of an office boy, in one of the last
places that she had tned—haunted her:
“G'wan !-—the likes o’ youse’ll never
git a berth poundin’ brass | If youse
was to ship on a vessel there’d be mur-
der—inside o’ a week! Nix—girliel
Get a job on the roof gardens—wit’ ’at
face and shape! Take it from mel!
When you land one—slip me its name
and I’ll come up—some night!"” "
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These well-intended words careered

through her mind with startling vivid-
ness, and—grimly enough—that dread
grey Thing—despair—croaked dismally
in her ears:—"“Failed! Go home and
get a position in a shop—or become
stranded in NY,and . . . I”

“No! No! "—she exclaimed it
aloud — unconsciously — and hastened
from her shelter into the throngs—
there to escape that which tormented
her from within.

A RTHUR, Jr.,—only child of
Arthur Carroll, owner of the
famous Carroll & Carroll Line of
steamships—whose boast was that they
“Carried Anything — Anywhere — at
Any Time—for a Reasonable Price”;
that operated passenger as well as freight
ships; whose house flag was known in
every port of the world—Arthur Jr.,
who was rapidly following in his father’s
tracks—much to the elder’s keen appro-
bation—came hurrying down Broadway
in his big runabout. Matters had de-
layed him at the offices and he was late
for an appointment at Hempstead, Long
Island.

A muscular, up-standing and entirely
self-reliant young American was Car-
roll Jr.—with quick eyes for charms
feminine—but with an exceedingly level
head set firmly on his square shoulders.

“Darn the luck!” he ejaculated, as
the traffic semaphore swung against him
—at Broadway and 14th Street. After
a seemingly endless space—it swung
again and the big car shot forward.
Thinking to get out of the jam, Carroll
turned East—for 4th Avenue—speed-
ing toward it as the side street was clear.

He did not sce the slight figure until
it had stepped directly in front of him
—from between parked cars, half way
down the block.

With a gasped—"My
thrust on the brakes. But it was a
physical impossibility to stop within the
short distance. He saw the beautiful
big eyes look beseechingly at him—in
terror—as he swept on. And two lit-
tle white hands were held out in pathetic
effort to ward off the blow. He heard
the faint—"0-0-hhh/’—as the flaring
mudguard struck the soft body.

NERVOUSLY he paced up and
down the big hospital’s waiting
room. He could see nothing but those
eyes, with their expression of frightened
appeal. And the lifting of her in his
arms to his car—the supine passiveness
of her slender body against his—the
memory of these things moved him—
strangely. ,

“She is strong enough to see you—
and has asked who brought her here.”

So quietly had the nurse approached
that he started—nervously—when she
spoke. ‘“There is no serious damage
done!” she added, quickly, seeing the set
look on his face.

God!” he .
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He followed her, unconsciously not-
ing the grim spotlessness of everything.
Up three flights in the elevator—then
along a corridor that shimmered whitely
in subdued electric lights. The nurse
gently pushed open a door and stood
aside. He entered. The door closed
behind him—and the nurse went away.

So white that the pallor of her almost
merged in the hue of the pillows, Arthur
Carroll saw her face again—and it
vividly flashed across his consciousness
that it was the loveliest he had ever
seen |

As he awkwardly approached the bed
and began to say how sorry he was—
she interrupted him softly:

“It was all my fault! I should have
known better than to try and cross
there—but I—I am a stranger in the
city—and I was confused. It is I—
who ask forgiveness, for having caused
you all this trouble and annoyance.”

He drew up the staid, white chair—
and sat beside her—" '

“Miss . . .

“Dorothy Montgomery of San Fran-
cisco full-fledged commercial radio oper-
ator, 1st class, in New York—looking
for a berth”—and she smiled wistfully.

He stared at her—incredulously—
“Y ou?—commercial operator—?”’

She nodded—*“Yes, I am the original
‘OW’ of the Pacific Coast—at lcast the
first to pass the required examinations
for a first class—commercial.”

“The—er—'original OW’—""?

She laughed outright—at the puzzled
look in his fine eyes.

“Why, yes! In radio vernacular—
of the air—‘OM’ is the abbreviation for
‘Old Man’—as operators always call
each other. Now that the —sex femi-
nine has projected itself in the profes-
sion—its members have the title of
‘OW’—meaning ‘Old Woman’”’!

But in your case, surely—'YG’ would
be more appropriatel”

“Very prettily sad, Mr. . . . 1
do not yet know who——"

“Ran you down’'!

“Don’t put it that way—please!”
She reached out a little hand—that he
instantly took.

“I am Arthur Carroll Jr.”

“Not the—the shipping firm ?"”—she
asked with a catch in her voice.

“The same—but why the surprise,
Miss Montgomery? Do you know of
us?”

“] went there—this morning—Ilook-
ing for a position.”” But she did not
tell him that in those offices she had
seen the ugly side of life—that a pretty
woman sometimes sees—when seeking
employment.

“And—thev turned you down?”

“With definite brevity! In fact it
was the—last place that I tried, and I
was on my way to my room, when "
She stopped.

“What are your plans—now?”’ he
inquired, gently.

1922

She turned her head from him and
looked out of the opened top of the
window, through which the clean,
bright stars peeped, and in which poured
the muffled noises of a great, garish city.

“I— suppose that I shall have to go
back to San Francisco—when I leave
here. The nurse says that it is only
bruises—nothing broken—and a matter
of a week or so. But I hate to admit
that I am—beaten! I hate to—to give
up! Just because I am a girl—the
world thinks that I have nothing to give
it—save to—to marry—somebody—
maybe—and to increase the population!
But I have brains, and I think that the
world owes me at least a chance to use
them!”

“Have you any friends in the city?”

“None. I have some letters of intro-
duction to people here, but I wanted to
make good—alone! Dad”—she bit her
lips—"“Dad always said—‘walk on your
own two feet! If you can’t walk crawl!
And if you can’t even crawl—stay
home!” And now—" her lips smiled,
but her eyes did not—“now I cannot
even ‘crawl’—home.”

“Please . . .” he began impetu-
ously, holding her hand more tightly—
“please let me N

The door opened—the nurse came
forward—"“You will have to go, Sir.
She needs rest after that shaking up.
Fortunate for all concerned that it was
no worse.”

He leaned over and gently kissed the
hand that he held—she looking at him
wonderingly—but without the least
alarm. There was something big and
fine in Carroll Jr. that made for con-
fidence.

“I shall be here the first thing in the
morning—on my way downtown!’—
he called to her.

And in the quiet of the hospital room
she fell to recalling everything that he
had said—the color of his eyes—the in-
tonations of his voice—until conscious-
ness slipped from its human shell—and
she slept.

“H AD an accident today, Pater!”

Carroll Sr. and Jr. dined to-
gether at a club. Arthur’s mother had
passed on, in giving him birth, and
neither he—nor his father—got on at
all well with “the 2nd Mrs. Carroll” as
the great shipowner’s next venture on
the matrimonial sea was generally
known to intimates.

A beautiful, brilliant, domineering
woman—intent on bending—or break-
ing—to her will everyone within reach.
Those who sought the favors that she
could bestow—fawned about her. But
Carroll Sr.—and her stepson—took the
course that water follows: the easiest—
and maintained a semblance of peace by
keeping out of her way. As Carroll Sr.
was wont to remark—when especially

Continued on page 82
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Unusual DX for Hot Weather

By Major Lawrence Mott. Radio 6XAD. Associate Editor

IT has always been supposed that
summer heat precluded any possibil-
ity of satisfactory long-distance work—
cither transmission or reception.

In order to thoroughly test this the-
ory, certain investigations were made
at 6XAD—on two consecutive nights—
and the hottest that have been experi-
enced on Catalina Island, off the coast
- of Southern California, this summer.
It will also be remembered that the
heat has been severe all over the United
States. And I would call attention to
the fact that these extraordinary re-
sults were attained with the use of a

6.57 p. m. and 12.34 a. m.—the follow-
ing stations were clearly heard by me:

2kf, Bot, 5uo, Bawt, 7afh, S8ozn, Bcef, 8vy,
9bhd, 9cdy, 9fv, Tmf, Tafw, workins Scy, 53:
working 9dte, 9cns, 6bko worked 6xad, 6slu
worked 6xad, 6up worked 6xad, 7iy working 7lu,
9cns working Sek, 7lu worked 6xa 9%ld'cq. faon
working 7lu, 9dug-cq, 9bsi working 8bda, 8aio-
e%, 9anq-cq, 813 working 8agy, 9ps worki
6ka, 8bzi-cq, 9dpl working zg, 9aio worke
6xad, 9fk working 6abx, 9dpi working 9ans,
8aio working 5za, 9dpl working 9aon. 6xad
on that night handled trafic with 6bko and Tlu
fays-cq, Tty-cq, 8aqf worked 6xad from 10:16
p.m. to 10:46 p.m., and is in Marietta, Ohiol
(He was qsa, and reported 6xad the same.)
Oaps-cq, 9ays working GSes, 9ps working 5za,
Sayi workin&nobdl. 9yaj-cq, Sbe-cq, Saim work-
ing 9aig, 9dmh, 9dte.

At 12.17 a. m.—September 15th—
6XAD effectively worked 4BF, who is

21

at Wichita Falls, Texas. 9APW work-
ing 30T.

The entire list is a good deal longer.
I give this much of it in order to prove
that DX results CAN be obtained in
the extreme heat of summer. Doubt-
less the owners of the stations that I
have logged will be pleased at the effi-
ciency of their transmission! My comp-
liments to them all! I hope to work
them during the coming winter!

May I call attention to the fact that
6XAD will be officially open after No-
vember 1st—the same nights and hours
as last year; Tuesday—Thursday—Sun-
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Radio 6XAD,‘ Awvalon, Catalina Island, California. Kennedy Long Wave Receiver, Grebe 2-Step Amplifier and W estern

Electric Loud Speaker at Left.

On the Main Operating Table are ICW Transmitter Using Tawo 50-Watt Tubes Radiating 6.1

Amp. on 240 meters, Grebe CRS with Special Western Electric 2-Step Amplifier, CW Transmitier Using Four 50 Wait Tubes
Radiating 7 Amp. on 370 Meters, and ICH Transmitter awith Four S Watt Tubes R adiating 2.9 Amp. or 220 Meters. At the
Right is a Motor-Generator Set Delivering 1500 Volts dc to 200 Watt Transmitter.

special Western Electric tube, used as
detector only! At no time were any
stages of amplification employed !
Herewith the list, that speaks for it-
self ;
On the nights of September 13th and
14¢th, this year, between the hours of

\

located at St. Petersburgh, Florida.
Three messages were successfully han-
dled—4BF coming in very QSA, on de-
tector only! ! 8IU-CQ, 9APS work-
ing SWR, 5XD-CQ, 9AGO working
9AYS, 5UO worked 6XAD, reporting
me as ‘“‘vy-vy-vy QSA.” His station is
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6XAD’s Hook-up for Four S5-Watt Tube Transmitter.

days—from 10.30 p. m. until 3 a. m.—
or later, if tests from the East are
desired.

The most remarkable result of all
those given above was undoubtedly that
of so effectively working 4BF—with
whom communication was carried on
almost as though he were in the 6th
District. I was using my new trans-
mitter, employing 2-50 watt, Western
Electric tubes-ICW throughout, on 225
meter. .

It is my intent, shortly, to install still
another transmitter, using two of the
British-1000 watt tubes—also employ-
ing ICW. This new set ought to be
in operation by November. I shall be
glad to have reports on it! ‘This to-
gether with a new 250 watt tube will
give me five complete transmitters for
the winter’s work, there now being in
operation two sets of two 50 watt tubes
each and one set of four 5 watt tubes.

After November 15th Mr. S. Dalton,

Continred on -page 82
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Theory and Design of Amplifiers

EFORE the advent of the electron

tube the only amplifiers available
were the Brown relay and Telefunken
sound intensifier. At the most, these
produced amplification insufficient to
make any material difference in recep-
tion. The electron tube has large am-
plifying properties which can be used
so that the amplified output of one tube
can be still further amplified by succeed-
ing tubes. In this way enormous ampli-
fications result. At the same time the
tube fulfills one of the most important
conditions of a good amplifier: ampli-
fication without distortion.

It will be assumed in this discussion
that the general features and character-
istics of the vacuum tube are known, so
that we can immediately take up the
problem of the amplifier.

SINGLE STAGE AMPLIFIER

When a voltage is applied to the grid
of an amplifier tube a large current will
flow. in the plate circuit as a result of
the relay action of the valve. This large
current may be made to flow through a
resistance or inductance placed in series
with the plate, across which inductance
or resistance a voltage will be devel-
oped which may be many times greater
than the original grid voltage. Or from
the point of view .of energy a consider-
able amount of energy will be available
in the plate circuit for operating a loud
speaker, for example:

A good amplifier must fulfill one im-
portant condition: It must produce in
the output circuit an enlarged and exact
copy of the original signal impressed on
the grid. This will be the case if the
plate current is directly proportional to
the grid voltage. From the general
shape of the grid voltage-plate current
characteristic of the valve, Fig. 1, it
will be seen that this condition of direct
proportionality obtains over the small
range where the curve is a straight line,
between points 4 and B. Operation
within this range can be accomplished
by adjusting the grid potential to a value
midway between that of 4 and B. Un-
der such conditions the amplification is
directly proportional to the grid voltage
and the proportionality factor is called
the “theoretical amplification factor,” pu,.

This theoretical amplification factor
Mo is one of the most important con-
stants of the tube, for all true amplifi-
cations obtained in any amplifier depend
upon it. It can be shown mathematic-
ally that E; volts in the grid are
equivalent to u, E volts in the plate.
This factor then represents the theoret-
ical quantitative effect of the grid voltage
on the plate; and is the theoretical maxi-

By Louis Frank

mum amplification which the tube is
capable of giving. It is dependent on the
arrangement of the elements in the
tube. The finer the grid wires and mesh
of the grid, and the closer the grid is
to the filament for a given separation
of grid and plate, the greater will be
Ho-

In contradistinction to the theoretical
maximum amplifications there is the true
amplification when the plate circuit is
loaded, namely x. This is always
less than the theoretical u,. This is
due to the fact that part of the ampli-
fied voltage must be consumed in the

true amplification and load resistance is
shown in Fig. 3. It is seen that the
practical maximum amplification, where
the curve gets flat, is obtained if the
load resistance is higher than the in-
ternal resistance of the valve.

In this discussion we have assumed
that the plate battery has a definite
voltage V. It should be noted that
since the plate resistance of the valve °
depends upon the battery voltage, the
true amplification will also depend upon
this voltage. As soon as an external
resistance is used, the d. c. through it
results in a lower voltage being applied
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internal resistance of the tube, thus to the plate. Hence the valve resistance

leaving the balance as available ampli-
fied voltage, which is therefore less than
the theoretical maximum.

SiNGLE VALVE AMPLIFIER WITH RE-
SISTANCE IN PLATE Clrcurr

In this case the amplified voltage is
obtained across a plate circuit resistance,
Fig. 2. The true amplification depends
upon the amplification constant and the
plate resistance R. If the internal valve
resistance (plate) is R, then the total
plate circuit resistance is R, + R. It
can then be shown that the true ampli-
fication increases as R increases. When
the external resistance R equals the in-
ternal valve resistance R,, the true
amplification will be given by one-half
the theoretical maximum, u,. As the
value R decreases the true amplification
also decreases, and vice versa. The
theoretical maximum amplification is
obtained when the external resistance R

is infinity. The relationship between

will be less than expected and calcula-
tions of amplification will be in con-
siderable error. Therefore, in designing
resistance amplifiers compensation must
be made by using “B” batteries of suf-
ficient voltage.

As R increases the amplification in-
creases, but at the same time the plate
battery must be made larger to over-
come the drop across the increased R.
It therefore is costly to increase the “B”’
battery and a limitation must be placed
on the value of R. From Fig. 3 we see
that after point A4 is reached further
increases in R produce only small in-
creases in amplification. For these rea-
sons in actual design it is not practical
to exceed the value of R beyond point 4.

SiNnGLE VALVE AMPLIFIBR WITH IM-
PEDANCE IN PraTe Cmcurr

In this type of amplifier the voltage
is developed across an inductance L,
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Fig. 4. In general, the resistance of
the inductance is much lower than its
reactance and may therefore be neg-
lected. Mathematical analysis shows
that the true amplification is directly
proportional to L. By making L very
large the true amplification can be made
to approach the theoretical maximum
#o.  This type of amplifier will give
higher amplification than the resistance
type, since L can be made very large
and R is so small that there is no re-
sistance drop across it, thus making the
entire “B” battery voltage effective on
the plate.

SingLE VALvE Tunep Circulr
AMPLIFIER

In this type of amplifier a tuned r. f.
circuit is used, as in Fig. 5, and the

and (2) the tuned r. f. circuit must be
designed so that the ratio L/C is small,
i. e., capacity in this circuit must be
predominant. These are the conditions
for minimum damping and maximum
selectivity. If, on the other hand, a
non-selective tuned circuit amplifier to
tune equally well over a wider band
of wavelengths is desired, the follow-
ing design conditions must be met: (1)
The resistance of the inductance should
be high, and (2) the ratio of L/C
should be high, i. e., inductance should
predominate.

This system possesses great importance.
For while we have thus far considered
the tuned circuit to contain lumped in-
ductance and capacity, it will be seen
that this need not be the case. Thus
we may have an apparent inductance
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Fig. 3. Relation between Tube Amplification and Resistance

amplified voltage developed across it.
The impedance of this circuit can be
shown to be a maximum to currents
having its own natural frequency, hence
the maximum voltage will be generated
across it for currents of this frequency.

The amplification curve for this cir-
cuit at different frequencies is shown by
Fig. 6, which shows that maximum am-
plification occurs at the natural fre-
quency of the r. f. circuit. Such an
amplifier is different from the others,
therefore, in that it is a “selective”
amplifier. Hence this system will in-
volve to some extent a so-called critical
adjustment.

If amplification is desired solely on
one wavelength or over a very narrow
band of wavelengths, this circuit has a
great advantage in that other frequencies
will not be amplified much. The fol-
lowing conditions, in designing such an
amplifier, must be met: (1) The resist-
ance of the inductance must be very low,
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may be secured. In fact, the resultant
amplification will be given by the ex-
pression u°, where u is the amplifi-
cation per tube, and 7 is the number of
tubes employed.

We may have a multi-stage resistance,
inductance, transformer or tuned circuit
amplifier. ‘These further may be used
for either radio or audio frequency am-
plification. Radio frequency amplifiers
will be found to be more difficult to
build than audio for reasons which
will be given later. However, radio
amplification has important advantages
over audio. First the detecting action
of tubes is proportional to the square
of the radio frequency voltage applied.
Hence a r. f. amplifier which will in-
crease the magnitude of the r. f. voltage
before being applied to the detector is
more advantageous than the audio am-
plifier.  Second, atmospheric disturb-
ances which result in audio currents,
will be less amplified by r. f. amplifiers.
For these reasons r. f. amplification is

. preferable to a. f., although limitations

which will be mentioned restrict its use.

Avupio FREQUENCY MULTI-STAGE RE-
SISTANCE AMPLIFIERS

Such a two-step amplifier is shown
in Fig. 7. Similarly any stage amplifier
may be made. In each case it will be
observed that a grid condenser is neces-
sary, even though rectification and de-
tection are not the object. The reason
for this is unless this condenser is used
the positive potential of the “B” bat-
tery will be impressed on the grids of
the tubes through the resistances R,
with harmful results. Since the con-
densers are used it is necessary also to
use the leaks, r,, r,, etc, in order to
prevent negative charges accumulating
on the grids, thus blocking the tubes.
As soon as one stage of a multi-stage
amplifier is blocked, the entire amplifier
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Fig. 7. Two-step Radio Frequency Amplifier.

amplifier, which in reality is a tuned
circuit r. f. amplifier, due to the dis-
tributed capacity of the inductance act-
ing as tuning condenser. This also
holds for transformer coupled amplifiers.

MULTI-STAGE AMPLIFIERS

When a number of tubes are placed
in cascade the amplified output of one
tube being further amplified by the suc-
ceeding tubes, we have a multi-stage
amplifier. It is obvious that with such
an arrangement enormous amplifications

is useless. The grid leaks function by
discharging this negative potential on
the grid, preventing blocking and per-
mitting operation of the amplifier.

The values of plate resistance and
true amplification in multi-stage ampli-
fiers are determined by exactly the same
conditions as for single stage. For prac-
tical results the plate resistance should
be about two or three times that of the
valve resistance. The plate resistance
in each of the stages is therefore the
same.

Digitized by Goog[e



24

Since the present valves usually have
a resistance of about 10,000 ohms, the
plate resistances will usually be between
20,000 and 30,000 ohms. These resist-
ances must satisfy certain conditions.
They must have a minimum of distrib-
uted capacity, since this capacity is in
shunt to the resistance, thus reducing
its impedance, which will result in re-
duced amplification. It must be able
to carry the plate current without over-
heating, since overheating will alter its
resistance and thus alter the amplifica-
tion. But worse than that, if the re-
sistance alters regularly with passage of
current, the current will also be altered,
thus producing objectionable tube noises.

The values for grid condensers and
leaks are determined by definite con-
siderations. In Fig. 7 it will be seen
that the grid circuit of the second tube
is in parallel with the plate resistance
of the preceding tube, between points
A and B. The impedance of the grid
circuit must therefore be much greater
than that of R in order not to affect
the amplification. The impedance of
the grid circuit depends upon the in-
ternal grid-filament impedance, which
generally is of the order of a million
ohms or more, and on the grid conden-
ser and leak impedance, which depends
mostly on the leak resistance. Since this
is also of the order of a million ohms or
more, thus showing that the grid circuit
at audio frequencies is sufficiently high
in impedance so as not to affect the am-
plification. Since the amplified voltage
across R is applied to the next grid
through condenser C, thé reactance of
this condenser must be low enough not
to take much of a drop in voltage across
it. Since the effective resistance of the
_grid-filament circuit is of the order of
a few hundred thousand ohms, the grid
condenser may have a reactance of a few
thousand ohms without altering the
voltage applied to the grid very much.

Rapio FrEQUENCY MULTI-STAGE RE-
SISTANCE AMPLIFIERS

The same type of circuit and the
same considerations apply in the resist-
ance amplifier for r. f. as for a. f. cir-
cuits. The difficulty in the case of r. f.
amplification is that the impedance of
the grid-filament path is extremely low,
and therefore alters the amplification
adversely. The reason for this low im-
pedance at r. f. is that the reactance of
the tube capacity is much lower at r. f.
than at a. f. Assuming that the capacity
of grid-filament path is about 30 mfd.,
its reactance will be at 600 meters about
3000 ohms, which is so small that it
would practically short-circuit the plate
resistance and so destroy all amplifica-
tion. It is therefore necessary to in-
crease the value of the plate resistance,
and for best results the wavelength
worked on must be higher. In general,

RApIO for NovEMBER, 1922

using this amplifier on low waves will
not yield good results and the over-all
amplification will be much less than
for a. f.

ImMPEDANCE CoupLED MULTI-STAGE
AMPLIFIER

The impedance coupling is similar in
both action and connections to the re-
sistance coupled amplifier, tht only dif-
ference being that iron cored chokes are
used instead of resistances (audio). This
type of amplifier has the advantage that,
since the resistance of the choke is small
compared to its reactance, there is very
little resistive drop in it and the full
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a wavelength, say, of 1000 meters, is
approximately 0.004 henrys, which is

“extremely high for a r. f. inductance.

This would require, in order that it be
built compactly, a large number of
turns, resulting in high distributed ca-
pacity. The result would be a maxi-
mum amplification at the natural wave-
length of the coil, which may be very
different from that for which the ampli-
fier is meant. This type of design is
therefore to be avoided, unless means
are available for adjusting the wave-
length of the circuit, as for example the
use of a variable condenser across the
choke coil to tune it to a given period.

Fig. 8. Three Stage Audio Freguency Amplifier.

voltage of the battery is applied to the
plate.
The amount of amplification obtained

in each step is the same as was given for

the single stage. The curve showing the
amplification thus obtained is similar to
the resistance curve, except that it is
steeper, and hence, for a given ohmage
the impedance amplifier will give greater
amplification. No advantage is obtained
in exceeding a value of two or three
times the resistance of the valve for the
reactance of the choke, for above that
limit the amplification curve flattens
out. For tubes generally used, such as
the UV 201, the choke should be about
3 or 4 henrys in inductance, which
would give reactances between 20,000
and 30,000 ohms at 1000 cycles.

In designing such an amplifier for
radio amplification an important diffi-
culty arises. Calculating on the same
basis as for a. f. the necessary induct-
ance to give 20,000 ohms reactance at

Avupio FreQUENCY TRANSFORMER
CoupPLED MULTI-STAGE
AMPLIFIERS

In Fig. 8 is shown a three-stage a. f.
amplifier. Each stage is coupled to the
following one by means of a trans-
former. There are two amplifying
processes in this type of amplifier. First
the voltage is amplified by means of
step-up transformers; second, amplifica-
tion takes place in the tube itself, since
repetitions in the plate circuit are mag-
nifications of the variations in the grid
circuitt: Now the tube amplification
will inevitably take place if the tube has
no defects. But unless the transformer
is properly designed, not only may ampli-
fication not take place in the trans-
former, but if it is poorly designed the
amplification of the tubes may be de-
stroyed. The importance of consider-
ing the proper design of transformers is
therefore clear.

|

L}
-oll

BATTLERY

i
"

_.t
R

s !
R

CurrPyr

-

-||||

-EF
e

Fig. 9. Radio Frequency Transformer Amplifier.
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Wi ithout going into the mathematics
of the problem, it can be proved that
the true amplification is directly pro-
portional to the amplification constant
of the tube, u,. Hence, all other
factors being equal, the larger this is
the greater will be the actual amplifi-
cation obtained. The amplification also
increases as the grid-filament resistance
increases and as the plate-filament re-
sistance decreases. For maximum ampli-

by using the minimum number of turns
which will give the required ratio and
transformer reactance.

An analysis further shows that the
greater the transformer ratio is the
greater will be the amplification. There
is, however, a limit to the transformer
ratio which can be used. Increasing the
ratio means increasing the secondary
turns, resulting in increased distributed
capacity and leakage. This results in

fication the grid-filament resistance lowered  amplification. Experiment
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Fig. 10. Transformer Amplifier with Variable Condenser Across Primary

should be made as large as possible, com-
pared to the plate-filament resistance.
The plate-filament resistance is de-
termined by plate voltage and current
for normal operation and is usually
given by the manufacturers of the tube.
The grid-filament resistance, theoretic-
ally, should be as high as possible, this
being obtained by using a negative po-
tential of suitable value. The theoret-
ical conclusions and the resulting mathe-
matical equations for the transformer
ratio are based on the assumption of
an ideal transformer having no leak-
age, no losses and no distributed capac-
_ity. Since no transformer is ideal, these
. factors will enter and alter the conclu-
sions. Leakage can be minimized by
building the transformer around a
closed iron core, losses can be minimized
by using proper size wire, by using good
high-grade, low loss transformer steel,
laminated and shellacked. The distrib-
uted capacity must be kept a minimum
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shows that amplification in any given
case increases with the ratio, but a point
is reached when further increase in ratio
does not bring further increase in ampli-
fication. This is the point where leak-
age and distributed capacity begin to
play their role. Practice shows that the
limit for transformation ratios should
not be greater than 8 or 9.

Rapio FrEQUENCY

The circuit and connections are the
same here as for a. f. and are shown in
Fig. 11. Transformers are air core, in
order to eliminate eddy current and hys-
teresis losses at high frequencies. The
design of these transformers cannot be
considered on the same basis as for audio
frequency because leakage plays a promi-
nent part, since the lines of force travel
through air. It can be shown that

maximum amplification is obtained when

the reactance of the transformer primary
is equal to the plate-filament resistance.
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If L, is the reactance of transformer
primary then the condition for maxi-
mum amplification is 2xfL,=R,. It will
be found that in most cases the induc-
tance so calculated will be so high that
it will be impossible to build the coil
without high distributed capacity.
Hence the primary coil will have a nat-
ural wave length which may fall within
the ranges to be amplified. Amplifica-
tion will be high at this wavelength,
but may be very poor at the others.

In order to take care of this con-
tingency there is but one alternative,
and that is to modify the r. f. trans-
former coupling into a combination
transformer and tuned circuit coupling.
This can be done as shown in Fig. 12, by
shunting the primary with a small vari-
able condenssr to permit tuning to various
wavelengths. Thus, by tuning the cir-
cuit to the incoming wave the effective
resistance is always adjusted to the best
value and high amplifications are se-
cured at each wavelength. This has
certain advantages which will be evident
from the following. Analysis shows that
the amplification is inversely propor-
tional to the primary inductance, hence
the lower its inductance the greater the
amplification. This means that capacity
is preponderant, and since inductance is
low, distributed capacity is low and
losses are decreased. On the other
hand, amplification is directly propor-
tional to secondary inductance. Here the
disadvantage is that building a high sec-
ondary inductance means high distrib-
uted capacity, which may result in de-
stroying amplification. It is therefore
advisable to keep the secondary induc-
tance low. This means that amplifica-
tion will therefore also be kept low, but
this is preferable to destroying amplifi-
cation, on account of high distributed
capacity. It is for this reason that a. f.
amplifiers invariably give much higher
amplification than can be secured with
r. f. transformer amplifiers.

One final consideration in this connec-
tion: Across the secondary of the r. f.

- transformer is the grid-filament path of

the succeeding .amplifier tube. The
grid-filament circuit has in all tubes an
appreciable capacity. At radio frequen-
cies _this capacity will have a very low
reactance, and since it is directly in shunt
with the applied voltage across the
transformer secondary it acts as a short
circuit. As already shown, a tube ca-
pacity of 30 mfd. at 600 meters has a
reactance of about 3000 ohms, which
would be an absolute short circuit on
the applied voltage. This is the great
bugbear in r. f. amplifiers, and no matter
how well the other parts are designed,
the tube capacity may destroy all the
amplification. For this reason it is al-
ways best to make an audio frequency
amplifier, as it will give better results
and is somewhat easier to operate.
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A Concert Direction-Finder

FOR receiving broadcast stations a
‘“direction finder” or coil antenna
is especially desirable, in that it elim-
inates interference from other stations
operating at the same time. When the
coil is turned so that its plane is in the
line of direction toward the transmit-
ting station the loudest signals are re-
ceived. When the plane of the coil is
at right angles to this direction no sig-
nals are received, or at least they may be
very weak.
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Fig. 1. Ten Turn Loop.

This makes it possible to receive
from any one station even tho another
may be transmitting on the same wave-
length. If both stations are in a direct
line with the plane of the coil they
can not be tuned out; however this is
not very apt to be the case.

For receiving on coil antennas it is
desirable to employ an electron tube
detector with one or two stages of audio
frequency amplification.

Fig. 1 shows a concert direction
finder constructed by the writer which
works quite satisfactorily in eliminat-
ing interference from amateurs and
other stations operating during the
broadcasting period. It consists of a
6 foot wooden cross made from two
pieces of wood 14 in. x 134 in. x 6 ft.
Both pieces are “slotted” at the center
and held together with a 2 in. stove bolt.
It will be found that the pancake type
coils have sharper directional properties
than the flat-top coils. This is illus-
trated in Fig. 3. The face of the flat-
top coil gives a greater receiving area
from the distant transmitting station T,
shown at 4, than does that of the pan-
cake coil shown at the right, which pre-

By Stanley E. Hyde

sents only the width of one turn of
wire. For a given size of loop, signals
may be received louder with the flat-
top type, but this is compensated for
in the greater sharpness of tuning, us-
ing the pancake coil.

Fig. 1 shows a ten turn loop. Later
experiments, have shown that 4 or 6
turns are better for the short waves
employed in broadcasting. The holes
that the wire passes thru on the cross
arms are drilled 1 in. apart, care being
exercised that they are properly spaced.
Seven No. 22 stranded antenna wires
(bare) make up into a loop with little
trouble as it is quite flexible and pulls
taut upon the completion of the work.

Fig. 4 shows the method of securing
the free ends of the coil to the frame.
D and E are wood screws with brass
washers, under which the ends are held.
To these connections .are also led the
lead-in wires to the receiver,

This coil antenna in question is placed
6 feet above a sloping roof, is connected
with a shaft which passes thru the roof,
thru the ceiling and ends with a steer-
ing wheel handle (Ford type). Two
small holes in the shaft are made to
pass out the lead wires to the receiver.
See Fig. 2. Fig 5 illustrates this pro-

cedure. The shaft consists of a 10 in.
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Fig. 3. Comparison of Flat-Top and
Pancake Coils.
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Fig. 4. Method of Securing Coil Ends to
Frame.

length of black enameled 34 in. conduit.
A 34 in. hole is drilled in the bottom
of the cross arm for a distance of about
8 in. Into this is forced one end of
the conduit. Two holes are then
drilled in the wood diagonally so that
they come out at the entrance of the
conduit. See H Fig. 5. Another
hole is drilled thru both wood and con-
duit for a 14x215 in. stove bolt, shown
at 8. This bolt prevents the shaft
from slipping around inside the wood

!
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Fig. 2. Centrel Wheel for Loop.

arm. ' Untwist about 14 in. of flexi-
ble lamp cord and “fish” both of them
thru the conduit, by first pushing two
small copper wires thru the two holes
into the conduit and out the bottom
end. Connect the two leads of lamp
cord to these fish wires and pull them
out the holes and connect to the brass
wood screws.

A hole is then drilled or bored thru
thé ceiling over the radio table or in-
struments, care being taken not to break
the plaster. Then with a plumb-bob
find the place to cut the hole thru the
roof. The hole thru the ceiling is pre-
ferrably bored in the center of two
joists. The iron flange, which is se-
cured to the conduit by the set screw,
rests and turns on the piece of hard
wood, supporting the entire weight of
the coil antenna, shaft and handle. P
is a brass or nickel plated pipe collar
that conceals the hole in the plaster and
keeps particles of plaster from falling
onto the instruments or table.

Before slipping the shaft thru roof,
a funnel shaped piece of tin is slipped
on. This, with the addition of roof-
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ing tar or paint, makes the arrangement
water proof.

Fig. 6 depicts the method of secur-
ing the hand wheel to the end of the

Larce Fumnmet
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Fig. 5. Connection Through Roof.

shaft. A 14x3 in. expansion bolt butts
the hand wheel center flange onto a
% in. coupling. Tightening up this
bolt securely holds the wheel tightly to
the end of the shaft. Previous to this

xXPANIroN Bolr
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Pig. 6. Method of Fastening W heel to Shaft

operation the lead wires are fished out
from the shaft thru two holes as shown
in the same figure.

A little lubricating oil placed under
the supporting flange will make a shaft
turn easily and prevent frictional noises.
Fig. 7 shows a simple regenerative or
feed-back circuit that works well with

h'a:r
Flg. 7. Feed-Back Circuit for Loop Antenna

a coil antenna. In such a circuit a
variable condenser should always be
used in series with the loop, otherwise
the “B” battery will be shorted out

thru the telephones. Any circuit that
employs such a condenser may be used
successfully with the loop antenna.

It is found advisable to have a shaft
as short as possible and to connect it
to ground. The only reason for hav-
ing the coil on the roof is that it was
rather too large to have in the room,
and the space in attic was very limited
for a 6 foot coil.

If the leads from the coil are too long
they in themselves act as an antenna and
spoil the directional effects of the loop.
No doubt such an arrangement would
work equally well if placed on the out-
side of a window with the shaft geared

to a horizontal piece coming thru the
wall.

RADIO COMMUNICATION AT
PAN-PACIFIC COMMER-
CIAL CONGRESS

Rear Admiral H. J. Zeigemeier, Di-
rector of Naval Communications, who
has been designated to represent the

Navy at the First Pan-Pacific Com-
mercial Conference at Honolulu, Oct-
ober 25-31, will speak there on com-
munication and transportation, giving
special attention to a survey of the pres-
ent cable and radio activities, and will
discuss the establishment of lower spec-
ial rates, fixing responsibility and grant-
ing improved facilities for the press.

CARLTON SAYS RADIO
WILL NOT HURT CABLES

The rapid growth of radio communi-
cation has led to considerable specula-
tion in financial circles as to just what
its effect might be on the future of the
cable business. An analysis of the situ-
ation was sketched recently by Newcomb
Carlton, president of the Western
Union Telegraph Company, which cre-
ated wide interest in Wall Street be-
~ause of the authoritative position which
Mr. Carlton holds in the telegraph in-
dustry.

“The Radio Corporation of America
is today transmitting from 12 to 14 per
cent of the eastward and westward busi-
ness between the United States, Great
Britain and Continental Europe,” said
Mr. Carlton in describing the relative
positions of the two forms of com-
munication, radio and cable. “While a
considerable part of this business would
no doubt have gone to the cable com-
panies, an important part is newly cre-
ated traffic. The radio rate from New
York to London is 18 cents a word,
competing against a cable rate of 25
cents. In other words, with rates 30
per cent cheaper, the radio is doing from
12 to 14 per cent of the business.
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100,000 WATT VACUUM TUBES

In the telephone laboratories of the
Western Electric Company has been de-
veloped a vacuum tube capable of sup-
plying 100,000 watts. The -essential
feature of the new tube is that the
“plate” is a copper cylinder forming
the outer wall of the tube. In the
customary tubes used in radio sets, the
“plate” is an actual plate or small cyl-
inder of thin metal enclosed in a glass
tube. If even a small fraction of an
ampere is passed through the plate cir-
cuit of one of the small tubes, the plate
will become very hot. In the larger
“power” tubes this heat becomes so great
that some means other than radiation
must be provided to carry it off, or the
tube will collapse. This is easily done
when the plate is the outer wall of the
tu!)c, for it can be put into a tank of
water which circulates through a radia-
tor. The tube is then water-cooled just
like an automobile engine.

_This sounds easy enough. The real
d'lﬁic:ulty was to make the whole tube
air-tight and to get the wires for the fila-
ment and grid into the tube while keep-
ing them insulated against about 20,000
volts. After much study, the problem
was narrowed down to finding a way
to make an air-tight joint between the
heavy copper tube which forms the
“plate” and the glass of the up-
per part of the tube, and to bring
the heavy wires through this glass. Cred-
it for the answer is due to Mr. W. G.
I-!ousckeeper, a Western Electric en-
gineer, who discovered a way to seal
copper to glass which would make an
air-tight joint that would not crack at
any ordinary working temperature.

The anode, which is made of a piece
of seamless copper tubing closed by a
copper disc welded into the end, is 14
in. long and 3% in. in diameter. The
filament is of tungsten and is .06 in.
in diameter and 63.5 in. long. The
current required to heat it is 91 am-
peres and the power consumed in it
6. The filament leads are of copper
rod 14 in. in diameter and are sealed
through 1 in. copper disc seals. The
grid is of molybdenum and is wound
around three molybdenum supports.

.One of these big tubes stands three
feet high and is 314 inches in diameter
at the bottom. To heat the filament,
for which in radio receiving tubes a
single dry-cell or a small storage battery
is enough, this tube used 6,000 watts.
For the plate circuit, instead of the
familiar “B” battery, a high voltage di-
rect-current generator is used, or an al-
ternating current rectifier. The com-
bination of vacuum tube and its cur-
ent supply, it is expected, will be less
costly, more rugged and more easily
adapted to various wavelengths than
any other source of radio power now
in use,
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LETTERS TO THE EDITOR

Scraps About Scrapping Sparks

Sir: Upon reading the Radiotorials of Oc-
tober RADIO I came across the article about
radio dealers furnishing CW apparatus to
amateurs at wholesale prices in order to do
away with spark transmitters. The reason
for their actions is that amateur spark trans-
mitters interfere with the broadcasts.

In regards to this so called interference,
I am in possession of a short wave regenera-
tive set and one step amplifier and on it
I have heard the concerts from all the prin-
cipal radiophone stations on the coast, and
on no occasion have I been interfered with
by amateur spark sets. In fact I have very
seldom heard one when I had my set tuned
to 360 meters with the detector oscillating,
and when I did they were so faint that they
caused no interference, in spite of the fact
that they were only about a mile away.
The cause of the interference that broadcast
listeners experience is caused by antiquated
apparatus, such as tuning coils, loose coup-
lers, etc; and modern apparatus that does
not tune sharply, such as single circuit tuners.

So much for interference. In regards to
junking the spark for CW. If you listen
to the amateur stations that are handling re-
lay traffic after 10 o’clock you will no doubt
notice that the major portion of the relay
messages are sent via spark stations. In
fact I would say that three fourths of mes-
sages are handled by “sparks,” and if the
spark stations were closed down the messages
would have to be sent via lowpower CW
sets, and I claim that this is unreliable for
nearly all the long distance work that is
done by CW is one-way only; i. e, the
sending station being “reported” by some dis-
tant listener and not “worked.”

In regards to these relay messages (which,
by the way, are the principle reason why
most amateurs sit up after midnight) the
majority of broadcast listeners do not know
that any amateur is only too glad to relay
a message for them or anyone else abso-
lutely free of charge.

The gist of this proposal of the dealers
is to eventually do away with amateur radio
in order to enjoy a selfish monopoly of the
air, which is the gracious thanks we get
for making radio what it is today.

Sparks forever,
A BELLIGERENT HAM.
Alameda, Calif.

Radio Frequency Amplification

Sir:—I have before me the September is-
sue of “Radio” and I find that both the
editorial comment and Mr. Lippincott's art-
icle on Radio Frequency Amplification are
particularly interesting and are none the
less so because I am so strongly in dis-
agreement with many of the statements made.
On hasty perusal of the editorial comment,
1 was left with a sense of the utter hope-
lessness of ever being able to devise success-
ful radio frequency amplification. The
effect of your editorial on me is due in
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a large way, 1 suppose to its being excep-
tionally well written, so much so that the
fallacious statements or inferences were
wholly submerged by the sense of futility with
which it left me. I must,- however, take
this opportunity of expressing my disagree-
ment, if for no other reason than to regain
for myself, my complete confidence in radio
frequency amplification as the means for
making available to the nation, the tre-
mendous amount, both in effort and in dollars
:]hat is being spent on radio broadcasting to-
ay.

You would infer in your third editorial
paragraph that the possibilities of amplifi-
cation at radio frequencies are practically
nil, since no gain in voltage can be secured
in the intervalve transformer, and while I
must agree that with the tubes that are
available to the amateur and novice to-
day, any worth-while voltage step-up in the
transformers of the system cannot be secured
1 know, as do you, that the vacuum tube
even at frequencies well in excess of a mil-
lion cycles gives a very useful power am-
plification and that this power amplification
is not of a degree to be on the verge of
uselessness, but, on the contrary, can actu-
ally be taken advantage of to the extent of
making possible degrees of amplification
which would probably be impossible of
attainment without the use of radio fre-
quency amplifying transformers. 1 believe
that you would be fairer to the radio fre-
quency amplifier if you would see in it,
not a substitute for the more commonly
used audio frequency amplifier, but rather
a scheme to pupplement the audio frequency
amplifier and’ hence, a scheme whereby com-
munication is made possible over ranges and
with such insignificant antennas that have in
the past been quite impossible, and this with-
out serious operational complication and
without loss in stability.

1 feel of course as you do, that we should
have tubes whose characteristics are more
nearly suited to the requirements of the
radio frequency amplification. 1 believe that
such tubes can quite easily be designed
without seriously effecting their other useful
properties and that the art of amplification
will be greatly improved when such tubes
are available. Such tubes will, however,
merely simplify the matter of the design of
effective radio frequency amplifying equip-
ment rather than to remove it from the
realm of the impossible into that of the
possible as you would imply.

You of course, through the publicity which
you control are well able to help to bring
this state of affairs about and you have
my heartiest good wishes and my offér of
assistance in anything which you may do
in this matter. .

Let me point out, however, that with no
tube, however well designed, will we get
what you term “an efficient all-wave am-
plifier,”” even though in the extreme case,
we were to limit ourselves to the relatively
inefficient resistance coupled amplifier, and
that we must continue to look forward to
narrow band R. F. Amplifiers as compared
with the breadth of band of A. F. Ampli-
fier. The average radio frequency ampli-
fying transformer of this day is admittedly
low in efficiency or is of extremely narrow
frequency band. A high degree of efficiency
and broad frequency band are essentially
inconsistent in any coupled circuits where
resonance, or any approach to it is involved
and this same lack of consistency between
frequency range and efficiency is character-
istic of all electrical or accoustical apparatus
and we must in all fairness to any devices
which we criticise certainly bear in mind
that this inconsistency is quite naturally in-
herent and that only by especially careful
design can the best compromise between fre-
quency range and efficiency be realized.
There are several methods by which this
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may be done and the most effective device is
one in which the best compromise is made.
I am in hearty agreement with Mr. Lippin-
cott that a high degree of workmanship and
material is required in the radio frequency
amplifier and that his “Chinese New Year
Celebration” will be fatal to the operation of
such an amplifier, but I must point out that
no more careful choice of material and
workmanship is required in the construction
of a good radio frequency amplifier than is
required in the tuning system of a good
radio receiver. It is necessary perhaps that
more care be taken to see that interconnec-
tions between parts are as short and as di-
rect as possible and that good dielectric ma-
terials are in the dielectric fields that exist.

I object very seriously to Mr. Lippin-
cott’s point that enameled wire impregnated
or unimpregnated in radio frequency trans-
formers is quite fatal to their action. This
is usually the fact but it need not be since
an energy loss in such material can only
exist when a voltage exist across that ma-
terial. It is quite easily possible to build
radio frequency transformers in which the
voltages which exist between adjacent con-
ductors are so small as to be utterly neglible
and such transformers of the type I have in
mind have extremely desirable characteris-
tics in the way of gain and range and to
which the low dielectric loss is merely in-
cidental.

The schemes for making amplifiers inter-
changeable, as pointed out by Mr. Lippincott,
are, of course, to be condemned whole-heart-
edly as are the sharply tuned amplifiers
which he mentions, since such amplifiers
have not only a narrow frequency band but
a high degree of instability, which to my
mind .more than nullifies the possible ad-
vantage of their efficiency.

"1 disagree with the editorial statement that
the Armstrong “Super-hetrodyne” is seriously
at a disadvantage in that it requires a large
number of tubes and I believe you will
agree with me-: if you will review in your
own mind the circuit arrangements, since you
will find that with the exception of the
local generating tube and the first rectifier,
there is nothing more required than in the
case of the R. F. Amplifier and under certain
conditions, the function of generator or de-
tector, or both can be combined in the first
tube or may be accomplished with only one
additional tube. 1 wish to correct you in
this regard, since through the Armstrong
super-hetrodyne scheme, many of the disad-
vantages of radio frequency amplification
at the very high frequencies are eliminated
and its actual effectiveness for increasing
the signal voltage before rectification may
then be taken advantage of in an extraord-
inary degree. I believe that this scheme of
amplification will ultimately come into ex-
ceedingly general use and probably entirely
replace the ordinary type of R. F. Ampli-
fication. Your criticism of the Armstrong
super regenerator is quite in agreement
with my own attitude toward the device,
but since my experience with it is limited
to a few trials I am not willing to put
myself on record as saying that it is too
critical for general use. 1 feel that with
a year of development work behind us it,
too, will have become a very practical
scheme and that we may well look to this
scheme for exceedingly high degrees of am-
plification with higher power output than
has ever been possible in the past with
relatively simple and cheap apparatus.

1 would be indeed glad to have you pub-
lish this letter in the columns of your very
worthy magazine and to hear from others
of your readers as to their experience with
and criticisms of the various amplification
schemes here discussed.

Respectfully,
LAURENCE C. F. HORLE.
Buffalo, N. Y.
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NEWS OF THE RADIO CLUBS

The North Shore Radio Club of Chicago
issues a clever mimeographed paper known
as the “Radiator Glues,” of which 9BRE
seems to be the chief instigator. The feature
of the September number was “Thy and
Ur Neighbor,” wherein Brother Bill's new
C. W. transmitter raises as much ire among
the neighbors as did his old spark set. 9BDL
is mourning the loss of a fine QRN collector
léecause the landlord objects to his Ant

nna.

The American Radio Relay League an-
nounces another series of trans-Atlantic tests
from Dec. 12th to 31st, during which time
it is hoped to hear French and English ama-
teurs on this side as well as to have Ameri-
2:1': and Canadian stations heard on the

er.

The Bay Counties Radio Club is holding
weekly meetings on Friday evenings at Li-
brary Bldg., 52nd and Telegraph Ave., Oak-
land, Calif. The first meeting of each month
is given over to a feed and social events,
with prominent speakers addressing the other
meetings on some subject of radio interest.
Fred A. Anderson is president.

The organization meeting of the Piedmont
High School Radio Club was held Sept. 14,
about thirty prospective members being pres-
ent. It was agreed to form Junior and
Senior Sections of the club to accommodate
the needs of various members, depending
upon their experience.  Officers elected:
Arthur Merrill, president; David Atkins,
vice-president. The club will meet weekly,
Junior Section on Tuesdays, and Senior Sec-
tion on Thursdays.

Meetings of the Sunset Radio Club at
San Diego, Calif., were suspended during
the summer, but will be resumed in Oc-
tober. Lester Picker, 6AJH, is getting a real
wollup out of his new 20 watt C. W. and
fone set. With 2 amps in the antenna on
the initial adjustment he worked 70Z’ within
ten minutes after the installation. With 1%
amps in the antenna and good voice modu-
lation, his telephone promises much. Lester
has already placed his spark set in the junk
pilee. Lex B. Benjamin, 6XAQ, and W.
Lindsay, 6ZF, visited San Diego recently.
The “Round & Rounders Club” presented
Mr. Benjamin with a loving cup beautifully
engraved in charcoal .with the emblem S5c.
Lex B. made a blushing response. Elliott
Pohl, the handsome young announcer at
KDPT, has found a new voice lozenge
which he recommends to broadcasters as pro-
ducing the best imitation of a man talking,
%0 far discovered. 6BJY leads all San Di-
egians in the C. W. miles per watt cop-
test with his 10 watt transmitter. 6MZ has
been in Mexican waters on his yacht, the
“Spray,” KDYB, for three months. It is
rumored that on his return he will install
C. W. to replace his famous sink set. Deputy
Radio Inspector D. P. Trim has dismantled
his set owing to change of residence, but
promises the big noise again in the near
future with straight C. W. The recent
visit of Messrs. Cattell and Wisner to the
NPL arc and spark stations have proven
effective relief from mush and other inter-
ferenoe. 6AHF having exhausted his spark,
is rushing the completion of a 20 watt rec-
tified A. C. transmitter. 6BJU has not lost
any time during the summer months send-
ing and receiving messages and promises
much for the coming season’s relay work.
6BJV, George Remington of Coronado, is re-
constructing his station for winter traffic and
will eliminate spark, according to reports.

club is planning to meet at San Ysidro
at the station of 6AJH in the near future.

THE “ROUND AND ROUNDERS”

Radio has developed many sidelines.
We have seen in the good old days, the
three, four, and six inch spark hound
entrenched in his thunder factory, the
DX results being almost as audible via
the air as the ether. The carborundum
fiend was followed by the galena craze.
At a later date came Fleming tubes, De-
Forest bulbs and circuits without end.
Then Armstrong started brainstorms in
the amateur ranks by bestowing his re-
generative circuit. Rotary gaps super-
seded the straight ones. The law de-
manded an actual tune to 200 meters and
not more. Antennae fearfully and won-
derfully constructed and conforming to
all possible variations broke up the land-
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scape. Finally CW appeared. It is com-
mon practice among amateurs to attain
a given result with receiver and trans-
mitter and immediately become dissatis-
fied, with a result that the whole works
is torn up and reconstructed.

In San Diego, not satisfied with the
limited opportunities for argument af-
forded by monthly meetings of Sunset
Radio Club a certain coterie of amateurs
who had found themselves going “round
and round” in the vain hunt for maxi-
mum transmitting and receiving efficien-
cy, formed an informal association called
the “Round & Rounders.” Qualifications
for admission to this circle are that an
individual be a recognized amateur .in

radio or interested in
the art. Meetings are
held daily at noon at
a restaurant, in a pri-
vate box. Members
come and go as they
please, Dutch treat be-
ing the rule. Since the
illusive ohm seemed to
be the main source of all radio difficult-
ies this was given a center place in the
emblem adopted. Encircling the ohm is
found a resistance, an inductance and
capacity in series. The circle with arrow
points denotes the name. Whenever a
visiting amateur arrives in town one
member of the Round & Rounders is
sure to grab him and hale him before
the festive board in an endeavor to
spoil his appetite. All who have set at
the “Round & Rounders” table have ad-
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mitted that they have found this informal
discussion-method of attacking radio one
of the greatest helps they have experi-
enced. When a member finds himself
faced with a difficulty he springs it the
next day. If the trouble is not cleared
up that day someone is sure to dig up
a remedy the day following. Some of
the hottest arguments ever staged have
been threshed out in this way. Some of
the most firmly cemented friendships
have been made possible through the
“Round & Rounders.”

It would seem that every city could
have a “Round & Rounders” Club as
there is not always time at a formal
radio club meeting to dispose of individ-
ual needs of members. Since the “Round
& Rounders” have flourished now for a
period of over two years it is no longer
an experiment. The members desire to
pass a good thing along.

The San Diego Chapter has the follow-
ing membership: Major John F. Dillon,
Radio Inspector 6th District, San Fran-
cisco, Cal, D. B. McGown, Asst. Radio
Inspector, San Francisco, éal., Mr. Lin-
den, Asst. Radio Inspector, San Fran-
cisco, Cal.,, Roy K. Freeman, Electrical
Engineer, Long Beach, Cal., A. A. Hud-
gins, 6I1Z, Coronado, Cal., John F. Gray,
6MZ, Del Mar, Cal, Coleman M. Gray,
6MZ, Del Mar, Cal.,, Milton Jackson, 61Z,
San Diego, Dr. A. E. Banks, 6ZB, San
Diego, D. P. Trim, Deputy Radio In-
spector San Diego, Lex B. Benjamin,
6XAQ, Los Angeles, B. Lindsay, 6ZF,
Reedley, Cal, Lawrence Mott, 6XAD,
Catalina Island, A. E. Bessey, 6ZK, Sun-
nyvale, Cal.,, I. 1. Mabhler, Jr., Sunny-
vale, Lt. F. S. Bennett, U. S. Navy
Radio Aide, Mare Island, F. L. Wisner,
Oakland, G. MacMullen, Coronado, Ed-
ward Banks, 6AAZ, San Diego, E. P.
Merritt, KDPT, San Diego, F. K. John-
son, 7YJ, Corvallis, Ore., Chief Petty
Officer Duane Stewart, U. S. Navy, San
Diego, George Remington, 6BJV, Cor-
onado, Lester Picker, 6AIH, San Ysidro,
Al Frost, San Diego, F. Cattell, Mare
Island, H. Berringer, 6ZR, Los Angeles,
F. W. Van Why, 6ZG, Los Angeles,
H. A. Duvall, 6EN, Los Angeles.

One attendance qualifies for a life mem-
bership. There are no dues. There is no
policy, the sky is the limit. One may
choose one’s own diet—BUT—ARGUE
ONE MUST.

No C. W. at 3BV

Sir:—I have been receiving numerous
“QSL” cards for a station signing “3BV” on
CW. In several instances the cards said
that the station had been “Worked.” There
is no CW at 3BV, and if anyone can get in
touch with this station, signing 3BV, and
get 2 QRA they will be doing me a great
favor if it is forwarded to me at once. I
have been hearing the station myself, but
have nothing but a vague location for it at
present.

1 would appreciate it if you would allow
this letter to be published in your paper.
Yours for better radio,

PAUL G. WATSON.
214 West Barnard St.
West Chester, Pa.

NEWS OF THE AMATEUR
OPERATORS

Radio call has been reissued to Clarence
T. Stevens, 434 60th St., Oakland, Calif.

Will any one hearing 6BRG-C. W., please
QSL to 1708 W. 23d St, Los Angeles,

The correct address of 6BDW is 232 N.
Gower St, Los Angeles, Calif.
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News

KSD, THE FIRST CLASS
B STATION

S KSD, the class B station of the

St. Louis, (Mo.) Post Dispaick has
been heard on both the Atlantic and Pa-
cific coasts, on the Gulf and at Alberta,
Canada, a description will be of wide
interest. The transmitter is a standard
Western Electric 500 watt outfit installed
in a brick structure on top of the Post
Dispatch Building. The studio is on the
second floor of the same building. The
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of the Broadcasters

As the standard transmitter apparatus
has been described several times in these
columns its details as applied to this in-
stallation are omitted. The general ar-
rangement is shown in the side view. Two
250-watt tubes are used in modulators
and two as oscillators.

Among the many letter reporting dis-
tinct reception is one from WTD, G. E.
Robinson, operation on the F. H. Buck
who reported good reception on one
step of audio frequency amplification
while 30 miles off the California coast 50
miles north of Point Arguello.

4-wire antenna is supported by two 80
ft. steel towers on the roof 131 ft. apart.
the lead-in comes from the center giving
a T-aerial.

A 5 h. p. motor-generator set housed
in a sound-proof compartment supplies
1600 volts for the plate circuit and 16
volts for the filament circuit of four 250-
watt tubes. '

The view of the operating room shows
the speech input panel at the left, the
transmitter set at the rear center and
the power panel at the right. On the
table may be seen the receiving set, loud
speaker and two stage amplifier together
with microphone transmitter.

One of the Toawers of KSD on the Roof.

CLASS B APPLICATIONS

Several applications from larger broad-
casting stations for the Class B License,
permitting the use of the 400 meter
wave, have been received by the Depart-
ment of Commerce, but to date only two
have been authorized to transmit on this
wave. . They are the St. Louis Post Dis-
patch and the Westinghouse Station at
Chicago. The officials in charge of the
licensing of radio stations do not an-
ticipate that more than a dozen applica-
tions for the Class B license will be
received, as only the most powerful sta-
tions carrying high-class entertainment
regularly can hope to qualify.

Operating Room of KSD.

RADIO STATION K. F. B. K.
By Hugh R. Sprado

FBK, the broadcast station of the Kim-

ball-Upson Company and the Sacra-
mento Union of Sacramento, Calif. started
operations on September 2nd with the first
four letter call letters heard in the west. Tele-
phone calls from all parts of California re-
ported unusual strength of signals and clear-
ness of music and voice. For a week later
letters kept pouring in from all parts of
the West, some of the most interesting
coming from San Diego, Calif., Alert Bay,
B. C., Pueblo, Colo., Kingman, Ariz., Hanna,
Alberta Canada, and Lorborn in Saskatch-
awan, Canada. All said that signals were
wonderfully clear and distinct.

Side View of Transmitter at KSD.

KFBK is not a high powered station, its
maximum output being 50 watts of radio
frequency power. The great range of the
transmitter is due to the unusual design, the
entire transmitter being mounted in one com-
plete unit as shown in accompanying pictures.

Three shelves in the rear of the panel
contain all the parts making up the trans-
mitter. The lower shelf contains the high
and low tension line fuses, filter choke coils
and filter condensers, and filament heating
transformer. The second shelf holds a plate
circuit. reactance coil, grid biasing batteries,
and modulation transformers. The upper
shelf contains only radio frequency appa-
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atus and tubes. A large oscillation trans-
former is mounted on the rear and directly
in front of this are three 50 watt vacuum
tubes. One tube is used as the oscillation
generator and two tubes as modulators to
control the output. A 5§ watt tube is also
used for amplification of the speech currents
which control the two modulator tubes.
Numerous condensers, radio frequency chokes
and other small but important parts are
also mounted on this upper shelf. An elec-
trically operated antenna send-receive switch
is mounted in one forward corner of this
upper shelf. :

KFBK Panel Front.

The panel proper is of highly polished
Formica. On it are mounted eight meters
placed in the following circuits; antenna,
for measuring radiation current; 1500 volt
meter across high voltage generator; .500
volt meter across plate and filament of §
watt speech amplifier; 200 milliampere met-
er in modulator plate circuit; another milli-
ammeter in oscillator plate circuit; still an-
other milliammeter in speech amplifier plate
circuit; and two voltmeters for 5 watt and
50 watt filaments. With this outlay of
meters, no guessing need be done as to what
is happening in any circuit. Under-modu-
lation, bad tubes, or any other defects are
shown instantly by the meters.

Below the meters are mounted four vari-
able resistances, the one on the extreme left
being 500,000 ohms in ten steps of 50,000
ohms each and is shunted directly across the
secondary of the modulation transformer.
This resistance acts as a load for the trans-
former secondary, thereby eliminating dis-
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tortion due to potential surges which are
common when using a potential transformer
with an open circuited secondary. The po-
tential drop across any portion of this load
resistance can then be utilized for controling
the speech amplifier and permits of any de-
gree of modulation.

The second resistance is- made up of ten
4000 ohm units in series. and are used for
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Probably the most unique feature of the
set is the control table shown to the left
of the transmitter panel. This table has
mounted on it a board by which the opera-
tion of the transmitting equipment can be
controlled. Push switches with red indicat-
ing lights control the antenna send-receive
switch, the motor generator starting con-
tactor, the filament supply contactor, and
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KFBK Operating Room and Studio

cutting down the potential of the high volt-
age generator sufficiently to be used on the
plate of the small 5 watt speech amplifier
tube. By this method, any voltage from 150
to 1000 is available for speech amplification.

The third resistance is used for coupling
the plate circuit of the speech amplifier to
the grids of the modulators and can be
varied to control the voice input to the mod-
ulator tubes. The last switch controls the
grid leak resistances of the oscillator tube
and is variable in ten steps of 1000 ohms
each. It has been found that different
tubes require different grid leak resistances,
and a variable resistance allows adjustment
for maximum output.

The two small knobs are filament rheo-
stats. One rheostat is used in ‘the filament
circuit of the 5 watt speech amplifier, while
the other controls the filaments of the three
50 watt tubes. The small switch in the
center of the lower panel changes the ratio
of primary to secondary voltage of the fila-
ment heating transformer. When thrown
to the left, the transformer supplies 10 volts
to the filament circuit, and when thrown
to the right the transformer supplies 12
volts. This feature is of value when the
110 volt supply voltage drops too low to
give full 10 volts across filaments.

Two small electrically operated contactors
are seen on cither side of the filament supply
switch.

A Robbins and Myers ¥4 kw 1000-1500
volt motor generator supplies the high po-
tential to the plates of the vacuum tube
modulators and oscillator. ‘This motor gen-
erator is installed in a room adjoining the
studio and is mounted on felt pads to pre-
vent any noise or vibration reaching the
microphones.

Three microphones are provided, one hand
microphone for the announcer and two spec-
ial pick-up microphones for music or
speeches. The pick-up microphones are of
special design and are built to re-
produce perfectly every sound that reaches
them. Special precautions have been taken
to eliminate “blasting” of musical notes of
some particular frequency. The microphone
proper is mounted in a small cabinet heavily
lined with felt. Music or voice is picked up
through a small hole in one side of the box.
A horn can be attached to this box when
necessary to record very weak sounds.

the plate supply contactor. This system of
switches and contactors are also “interlock-
ing,” that is, they are so arranged and
connected that no harm can be done to the
tubes by throwing in the wrong contactor
at the wrong time. The 1500 volt plate
supply can not be connected to the tubes
until the filaments have been lighted and
until the antenna switch is in the “send”
position. Should the tubes be excited while
the antenna is disconnected from the oscil-
lator tube, its plate would get white hot and
finally melt. Through the above method of
interlocking, this is impossible and will

Rear of Panel.
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probably save many tubes during the life
of the set.

The control panel also contains switches
and jacks for switching any microphone on
or off. A potentiometer is placed in each
microphone circuit to regulate the current
flow thru its particular microphone. Means
have also been provided for increasing or
decreasing the modulation of any particular
microphone. This is an advantage where
two instruments or a singer with piano ac-
companiment are being broadcast; the sing-
ers voice may be made louder than the
piano or the piano louder than the singer
or both can be made equal.

The antenna system consists of two 2 ft.
cages each 85 ft. long and of six wires.
They are supported by two 60 ft. poles on
the roof of a 90 ft. building. The lead-in
wires are approximately 80 ft. long. Di-
rectly beneath the antenna and 6 ft. from
the roof is a twelve wire counterpoise. Both
counterpoise and ground connection are
used, by tuning the ground and counterpoise
separately. The antenna current at 350
meters is 4 amperes when not modulating
and rises 5 amperes at full modulation.
No generator hum is noticeable when trans-
mitting, even when listening in the studio
with a detector and two stage amplifier,
the filter circuits being designed for a “cut-
off” frequency of 30 cycles. The absence
of any foreign noises is probably one of
the chief reasons for the excellent quality
of modulation of this station.

No tone arm is used when transmitting
phonograph music, as the full quality of
the record is preserved and the needle
scratch or “surface noise” is eliminated by
recording the music through one pick-up
microphone placed some distance from the
phonograph. This complete station, designed
by the writer, was built by the Radio Spec-
ialty Shop of Oakland, California. Before
shipping the set to Sacramento it was given
a thorough test in Oakland. A small single
wire receiving antenna was used for trans-
mitting, and with an antenna current so
small that it would not flicker the radiation
meter, reports were received from a point
95 miles east saying that test music was
strong and clear.

NEW SALT LAKE BROADCAST
STATION :

DYL, the new broadcast station of

the Salt Lake (Utah) Telegram in-
stalled on the top of the Newhouse Hotel
came on the air Aug. 28th with some ex-
ceptionally fine operatic and-instrumental
programs which have been enjoyed by
radio fans thruout the Rocky Mountains
and Pacific Coast territory. The equip-
ment was designed and installed by Mr.
Ira J. Karr, an electrical engineering stu-
dent at the University of Utah.

The antenna consists of 10 conductors
of 7-22 copper wire arranged as a cage.
The hoops are of copper band and are 18
in. in diameter. One of these hoops is
placed every 15 ft. The antenna is in-
sulated at either end by four 10 in. in-
sulators in series. The lead in cage is
taken off at the exact center and also
consists of a' 10 wire cage. This is
brought down directly to the bushing
which leads to the transmitter in the
station. The antenna is supported 45
ft. above the roof by two steel masts
making the total height above ground
slightly over 240 feet and is 150 ft. long.

The counterpoise system is supported
12 ft. above the roof by the same two
masts. It is a duplicate of the antenna
with a similar cage lead-in. Ground con-
nection is also made to the steel frame
of the building.

The transmitter is designed to deliver
50 or 100 watts of reversed feed back
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circuit being employed. The inductances
are mounted on the front of the main
panel thus assuring rapid and conveni-
ent change of wavelength. All meters
are mounted on this panel and every
vital circuit is metered. The Heising
system of modulation is employed. A
cam switch is used to determine whether
undamped continuous waves, interrupted
continuous waves or voice be transmitted.
In this way code may be used when de-
sired. Normal antenna current will be
in the neighborhood of four amperes. A
wavelength of 360 meters will be used
for music, news and like matter, 485
meters will be used for weather reports.

The operating room has concrete walls
and is made non-reverberatory by hang-

BROADCASTING STILL
GROWING

On September 21, there were 510 active
broadcasting stations, according to a sur-
vey by the Radio Section of-its Limited
Commercial Stations, operating on 360
meters. California still leads, with 66
stations sending entertainmert, news and
information; Ohio is second with 34;
and New York third, having 28 stations—
while Wyoming brings up the rear with-
out a single station. Every other station

of the Union has one or more trans-
mitting stations carrying entertainment
in some form for the owners of receiving
sets.

Interior of KYDL, Showing Ira J. Karr as Operator.

ing heavy cloth on all sides. All controls
are mounted on a switchboard behind
the operating table and convenient to
the operator.

The studio adjoins the operating room
and also has concrete walls hung with
heavy cloth. Separate microphones are
used for the collection of different kinds
of music. These are all controlled from
the operating room. Arrangement has
been made for the accommodation of
complete orchestras or bands. Piano ac-
companiment to vocal selections will also
be clearly audible.

NAVY DAY IN THE AIR

Radio broadcasting will be employed in
connection with the celebration of Navy Day.
on Friday, October 27th by Assistant Sec-
retary of the Navy Roosevelt at the instance
of the Navy League. While representatives
of the Navy League and Naval organiza-
tions throughout the country will undertake
to promote general interest in the Navy and
its gallant traditions through meetings, con-
certs, banquets and with the aid of the
moving picture industry, a number of the
large and more powerful broadcasting sta-
tions have been invited by the Navy League
to put on a radio program. In this connec-
tion all Naval stations have been ordered to
assist in making Navy Day a national cel-
ebration which shall be remembered by the
radio fans. Either the Navy or the League
will furnish speakers, glee clubs or other
forms of entertainment to the radio stations
cooperating.

BROADCASTING STILL
GROWING

There were 487 broadcasting stations li-
censed by the Department of Commerce up
to August 26th. The stations licensed be-
ltwecn July 29 and August 26 are as fol-
ows:

WIAX—Capital Radio Co., Lincoln, Neb.
KFBG—First Presbyterian Church, Tacoma,
Wash.

WIAV—New York Radio Laboratories, Bing-
hamton, N. Y. B
WKAA—H. F. Paar and Republican Times,

Cedar Rapids, lowa.
WKAC—Star Publishing Co., Lincoln, Nebr.
Wg).:.l(—White Radio Laboratory, Stockdale,
io.
W]I)A‘{:—Woodward & Lothrop, Washington,
WJAM—Central Park Amusement Co., Rock-
ford, IIl.
W;‘iAZ-—Electric Supply Sales Co., Miami,
i .
WJAP—Kelly-Duluth Co., Duluth, Minn.
WKAD—Charles Looff, East Providence,

R. L
WJAR—The Outlet Co., Providence, R. I.
WJAN—Peoria Star and Peoria Radio Sales
Co., Peoria, IlL
WJAX—D. M. Perham, Cedar Rapids, Iowa.
KDZT—Seattle Radio Association, Seattle,
Wash.
WJAL—Victor Radio Corp., Portland, Me.
WKAF—W. S. Radio Supply Co., and Wm.
Schack, Wichita Falls, Tex.
WJAQ—Capper Publications, Topeka, Kans.
Continued on page 33
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May an amateur holding an operators’
license, amateur first grade, operate at
any amateur station other than his own?
—H. J. K,, Portland, Ore.

Yes, he may operate at any amateur sta-
tion, prov:ded he has the owner’s consent.
He may sign the call letters assigned to the
station he is working, howevet, and not
not those of his own stanon, as call letters
are assigned for a certain statlon, and not
for the individual operator using the appara-
tus.

Why can 't an amateur operate a broad-
casting station?—Same.

The class and grade of license teqmred for
stations of all classes is set down in the
Radio Laws and Regulations. Nothing is
said in them distinguishing between oper-
ators of telephone and telegraph stations,
Operators of limited commercial stations
must hold at least second class third grade
licenses.

How much experience credit will be
allowed an amateur who has operated a
station for 10 years when he appears for
a commercial examination’—H. G. T.,
Kansas City.

Only 5 per cent is allowed for amateur
experience.

If an amateur, licensed for 200 meters,
uses his receiving set, while oscillating,
to send a short dutance on waves over
200 is he working in violation?—T. U,
K., Riverside.

Yes, he may only do this on 200 meters,
or below.

How long may an amateur operate
without being charged with intentional
interference, or “hogging” of the air?—
R. W., Sacramento.

This depends entirely on local conditions.
A man may be operating without any in-
terference in a remote district, and his con-
tinual working may cause no trouble, while
the same operation might cause great inter-
ference in a congested zone.

If one already holds an amateur license
and desires to take a commercial ex-
amination, does he lose his amateur li-
cense if he fails?

No.

When reporting change of address, do
¥ou send anything back to the Radio
nspector?

You should return your station license, and
fill out new forms 762 (Amateur Appli-
cant’s Description of Apparatus), which gives
all details of the new station. It is unlaw-
ful to operate at the new address until the
license has actually been corrected and re-
turned to the licensee.

Is it necessary for me to take an ex-
amination to get a sixth district call if
I hold a second district amateur license?
—W. F.,, Los Angeles.

No. Merely file an application for a sta-
tion license with the Radio Inspector, Cus-
tom House, San Francisco.

Can a person holding a second class
third grade commercul license operate
on ship?—P. F. P., Salem, Ore

Yes, he may operate according to law on

certain ships, but there are so many men
available with first class licenses that there
is little chance of getting employment.

Are the call letters of a ltatxon
ed if it is changed from D. W, to
C .?2—T. S., Claremont, Calif.
The changxng from damped wave to con-
tinuous wave does not affect the call sig-
nals attached to the station.

BROADCASTING STILL
- GROWING

Continued from page 30
WAIJT—Kelley-Vawter Jewelry Co., Marsh-

Kl-(')n'ﬂ—-nom.a Musical Co, Marshfield,
re.

W%AJ—Wnco Electrical Supply Co., Waco,

ex,

WA]JU—Yankton College, Yankton, S. D.

WJAS—Pittsburgh Radio Supply House,
Pittsburgh, Pa.

WIAN—Chromcle & News Pub. Co.,
town, Pa.

VVIIA:Q—ChromcIe Publishing Co., Maron,
n

WII‘A:F—Gustav A. DeCortin, New Orleans,

.

KIEBFf—Reuben H. Horn, San Luis Obnspo,
ali
WJAD—Jacksons Radio Eng. Lab., Waco,

WlAG—Matthews Elect. Supply Co.,
ingham, Ala.
WquAD—Ocean City Yacht Club, Ocean City,

Birm-

. J.

WHAW-—Pierce Elect. Co., Tampa, Fla.

WIAP—]. A. Rudy & Sons, Paducah, Ky.

WIAC—School of Eng. of Mnlwnukee, Mil-
waukee, Wis,

WIAL—Standard Radio Service Co., Nor-
wood, Ohio.

WHAV—Wilmington Elec. & Specialty Co.,
Wilmington, Del.

WlIAE—Mrs. Robert E. Zimmerman, Venton,
owa.

WJAB—American Radio Co., Lincoln, Nebr.

WIAS—Burlington Hawkeye-Home Elec. Co,,
Burlington, Iowa.

KPAV—Cooke & Chapman, Venice, Calif.

KFAW—The Radio Den, Ashford & Wahite,
Santa Ana, Calif.

KFBF—F. H. Smith, Butte, Mont.

WJAE—Texas Radio Syndicate, San An-
tonio, Tex.

WIAU—American Security & Savings Bank,
Le Mars, Iowa.

WJAG—Huse Publishing Co., Norfolk, Nebr.

WIAT—Leon T. Noel, Tarkio, Mo.

WJAC—Rodoll Co., Joplin, Mo.

WIAW—Saginaw Radio & Elec. Co., Sagi-
naw, Mich.

WJAJ—Y. M. C. A.,, Dayton, Ohio.

WKAN—Alabama Radio Mfg. Co.,
gomery, Ala.

KFBJ—Boise Radio Supply Co., Boise, 1da.

WKAP—Flint, Dutee Wilcox, Cranston, R. I.

Mont-

KFBK—Kimball - Upson Co., Sacramento,
Calif.

WKAQ-—Radio Corp. of Porto Rico, San
Juan, P. R.

Allen- -
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KFAY—W. J. Virgin Milling Co., Central
Point, Ore.
WJAZ—Chicago Radio Lab., Chicago, Iil.
WKAG—Edwin T. Bruce, M. D., Louis-
ville, Ky,
KFBM—Cook & Foster, Astoria, Ore.
WKA]J—Fargo Plumbing & Heating Co.,
Fargo, N. D.
KFBL—Leese Bros.,, Everett, Wash.
WKAH—Planet Radio Co, West Palm
Beach, Fla.
WJAX—Union Trust Co., Cleveland, Ohio.
WLAD—Arvanette Radio* Supply Co., Hast-
ings, Nebr.
KFBN—Borch Radio Corp., Oakland, Calif.
WLAF—]Johnson Radio Co., Lincoln, Nebr.
WKAM—Adam Breede, Hastings Daily
‘Tribune, Hastings, Nebr.
WKAL—Gray & Gray, Orange, Tex.
WKAR — Michigan Agri. College,
Lansing, Mich.
W(I,(I‘I?K—Okfuskee County News, Okemah,
a
WMAM—Beaumont Radio Eqmpment Co.,
Beaumont, Tex.
WKAT—Frankfort Morning Times, Frank-
fort, Ind.
WMAH-—General Supply Co., Lincoln, Nebr.
WII;‘AB—George F. Grossman, Carroliton,
0.
WKAV—Laconia Radio Club, Laconia, N. H.
W&AS—L E. Lines Music Co., Springfield,
0.
KFDB—John D. McKee, Lombard & Kear-
ney, San Francisco, Calif.
WNAL—John D. Rockwell, Omaha, Nebr.
WEKAW-—Turner Cycle Co., Beloit, Wis. -
WILAX—Greencastle Community Broad-
casting Station (Putnam Electric Com-
pany), Greencastle, Indiana.
WLAS—Hutchinson Grain Radio Co.,
Hutchinson, Kansas.
WPAN—Levy Bros. Dry Goods Co.,
Houston, Texas.
WMAG—The Tucker Electric Co., Lib-
eral, Kansas.
er:l{AD—Atkinson County Mail,
o,
WKAY—Brenau College, Janesville, Ga.
Wé(AX—Wm. A. Macfarlane, Bridgeport,
onn.
WLAC—North Carolina State College, Ral-
eigh, N. C.
WLAH—Samuel Woodworth, Syracuse, N. Y.
W]I;AO—Anthracite Radio Shop, Scranton,
a.
WgﬁM—Monow Radio Co., Springfield,
io.
W(h)dAB—Radio Supply Co., Oklahoma City,
kla.
KFCC—Auto Supply Co., Wallace, Idaho.
WMAJ—Drovers Telegram Co., Kansas
City, Mo.
KFBQ—Savage Electric Co., Prescott, Ariz.
WLAL—Tulsa Radio Co., Tulsa, Okla.
Kl;C?——Nielsen Radio Supply Co., Phoenix,
riz.
WLAG—Cutting & Washington Radio Cor-
poration, Minneapolis, Minn.
WKAZ—Landaus Music and Jewelry Co.,
Wilkes-Barre, Pa.
WLAN—Putnam Hardware
M

East

Rockport,

Co., Houlton,

o.
KFCD—Salem Elect. Co., Salem, Oregon,
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mﬂ& by White, Prost & Evans, Patent Attorneys, San Francisco, who have been particularly active in the radio
or
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many years, and from whom may be obtained further information regarding any of the patents listed below.

John H. Hammond, Jr., Pat No.
1,418,788, June 6, 1922, System for Con-
trol of Bodies by Radiant Energy.

The fluid pressure piston 23, connected
to the rudder of the vessel steered may be
controlled by energization of magnet 7 by
radiant waves. This magnet causes piston
13 to rotate a rotary. valve, not shown, by
means of which fluid under pressure may
enter either through pipe 20 or 21, and
exhaust either through pipe 50 or 49. This
control is only for changing the course, which
is maintained normally by a gyro having a
shaft 25 which turns relatively to the hull
37 in case there is a deviation. This con-
trol by the gyro involves the use of valves
in a disk 36. While the control is effected
by radiant energy, the valve disk 36 is dis-
connected from the gyro by the lifting up of
the stem 28 out of a depression 34 in the
disk. When the radiant energy reception
ceases, this rod 28 is permitted to fall and to
reconnect the gyro operatively with the
valves,

E. O. Scriven, Pat. No. 1,418,739,
June 6, 1922. Oscillation Generator.

An oscillation Generator is described
which is especially adapted to maintain the
amplitude of the oscillations constant. For
this purpose a feed-back circuit is utilized
for a vacuum tube device G, in which the
direct current circuit for the plate includes
a large resistance 13, whereby the space cur-
rent in the tube is maintained constant irre-
spective of minor variations in the tube
characteristics. The oscillations are taken
off in a branch circuit including a large
condenser 18 and a resistance 19. Since
there is little reactance in this circuit, the
oecillatory current does not vary materially
with the frequency, so that the same inten-
sity of current is obtained irrespective of

frequency used. An amplifier A is used to
amplify the e. m. f. across resistance 19, and
to pass the amplified oscillations to a re-
ceiving or transmitting circuit connected to
transformer 27, ’

E. F. W. Alexanderson, Pat. No.
1,419,797, June 13, 1922. Amplifying
System.

A multi-stage amplifier system is de-
scribed, in which the tendancy for the tubes
to produce oscillations is effectively over-
come, as well as any tendency for low fre-
quency currents to flow in the d. c. paths.
The amplifiers 3, 4, 5§ and 6 have their fila-
ments heated from a common battery 18.
The plate circuit of the tube 3 includes a
high resistance 23, and furthermore the
generator 7 for the plate circuit is connected
to filter circuits formed by resistances 14,
13,12, 9 and 8, and condensers 10, 11, 1§,
16 and 17. In this way it is possible to
maintain the space current substantially free
from variations. The high resistance 30
and condenser 29 branch this plate ‘circuit,
and the drop across the resistance is im-
pressed on the input circuit of tube 4. Here
again the plate circuit is protected by filter
paths, but not by so many, since only ele-
ments 3, 9, 10, 11, 12, 13, 15 and 16 are
active. Since the signals are stronger by
amplification, however, this lessening is not
detrimental.  Succeeding stages may be
added, as indicated. The last stage 6 is
arranged as a detector also, and in order to
prevent possible oscillations, it i3 made re-
sponsive to a double harmonic of the radio
frequency waves transmitted, as by the aid
of circuits 34, 35, and 36, 37. It has been
found that the double harmonic tends to be
amplified as well as the fundamental, and
this fact is made use of to destroy the objec-
tionable continuity of the identical frequency

currents in the amplifier circuits, which
might cause oscillations.

John H. Hammond, Jr., Pat. No.
1,420,258, June 20, 1922. System for
Radiocontrol of Moving Bodies.

A transmitting system is described so ar-
ranged that movement of a wheel 3 in one
or the other directions causes radiation of
waves to effect a receiving set which is con-
nected to operate a pneumatic cylinder. The
cylinder is in turn arranged to move the
steering rudder. This steering mechanism
is so controlled that each impulse received
causes movement of the rudder from neutral
to port or starboard or vice versa; these
movements take place in a regular periodic
cycle in accordance with the impulses re-
ceived. In order that the correct number
of impulses be sent to move the rudder to
port or starboard, irrespective of the phase

‘of this cycle, the transmitting switch is pro-

vided with an arm for contacting with con-
tact points B, C, D, and E, which are mov-
able to an active position in accordance with
the number of times the arm moves to its
extreme right or left hand position to con-
tact with fixed contact F or A.

John H. Hammond, Jr., Pat. No.
1,420,254, June 20, 1922. Electric Wave
Transmission.

In this system a conducting fluid such as
salt water is used for the antenna A, the
water being pumped through a coil L’
coupled to a coil L which receives current
impulses from a spark gap S. In order that
variations in the antenna capacity due to
wind, etc., have no effect on the tuned con-
dition of the receiving antenna, the circuit
therein is tuned to the group frequency of
the impulses generated by the spark, and not
to the radio frequency of the current.

Continned page 42
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Questions submitted for answer in this department should be ty
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Please show a circu’t employing three
stages of radio frequency and three
stages of audio frequency amplification,
using a Paragon RA 10 receiver.

M. L. B., Pittsburgh, Pa.

It would be rather difficult to use the
Paragon receiver for radio frequency
work without altering the present wiring
to a considerable amount. Fig. 1 shows
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. All answers of general interest will be pub
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more difficult to tune than the single coil
circuits, will give good satisfaction.

Please give the correct capacity values
of the condensers shown in the Arm-
strong regenerative circuit in Fig 1,
Page 32 of September RADIO. Should
the grid leak be variable? What size of
wire is best for such a set? .

C. M., Washington Court House, Ohio.

Lm#ﬁ;w

&

Fig. 1

a three stage radio frequency amplifier,
with detector and three stage audio fre-
quency amplifier, which, while not guar-
anteed to work with the particular ap-
paratus you might select should give
good results if properly handled, and if
it is not used for amplifying local broad-
casting or nearby signals.

Please publish the data on the con-
struction and operation of synchronous
rectifiers for obtaining high voltage dc
for the plate supply of transmitting
tubes. Can this instrument be used with
S or 10 watt C. W, sets?

C. K. Provo, Utah.

An article on the design of a synchron-
ous rectifier will be published in an early
issue. This rectifier can be used for
any C. W. set within the amateur power
restrictions.

My receiver has Remler vario. ::oupler
and variometers, with .001 M. F. air
condenser across the secondary. Can get

360 meter stations but casnot heéar -the.

485 meter weather reports. " Please tell
me what the trouble is. ot
A. L. F, Chickasha, Okla.

With the air condenser you should be
able to tune to seven or eight hundred
meters. Perhaps there are no weather
stations in your vicinity, and you have
not yet learned to tune for the more dis-
tant ones. Try to obtain a wavemeter
from some one near you, and calibrate
your air condenser dial for the proper
wavelengths. .

What is the most efficient circuit for
a 10 watt self recﬁfying C. W. trans-

mitter.
W. L. G., Indianapolis, Ind.

The set described on Page 15 of June
RADIO employs what is known as the
reversed feed back system, and while

35.

C?cércz.lgllzs [ gJosT,

Qochinrical Advisor.

written or in ink, written on one
od. Readers are invited to use this
uld be forwarded when personal answer

son transformer, two .004 sections of
Murdock moulded condenser, set of pan-

_ cake inductances, radiation meter, key,

etc. Can any of this be used in con-
structing a 10 watt C. W. set?
R. 0. ]., Philadelphia, Pa.

Practically everything you have men-
tioned can be used in a 10 watt C. W.
telegraph set. -The circuit shown in Fig.
2 is the one best adapted for your use
and is known as the reversed feed back
system. Assuming that you have a
K. W. Thordarson of recent design, you
can remove the high voltage secondary
and build up a new winding of lower
voltage. This winding should have 7500
turns of No. 30 or No. 32 B. and S. S.
C. C. or enameled wire wound on em-
pire cloth or other good insulating.
material. A center tap should be brought
out at the 3750th turn. For the fila-
ment circuit, wind a separate secondary
of 75 turns of No. 14 B. and S. S. C. C.

A
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= Fig. 2

The primary and secondary conden-

-sers should be .001 M. F,, the grid con-

denser .00025 M. F., and the phone
condenser .002 M. F. respectively. The
size of the grid leak depends entirely
upon what tube is used. Provide what-
ever size is recommended by the manu-
facturer of the tube. This value is gen-
erally around 2, megohms. No. 14 or
16 B. and S. wire is about right for
the wiring. :

Please publish an efficient circuit for
two stages of radio frequency and de-
tector, using honeycomb coils.

.C. E. F,, Cleveland, Ohio.

Elsewhere in this issue you will find
an article by H. E. Parsons, which de-
scribes the set you wish to know about,
in greater detail than possible here.’

I have a 14-kw spark set consisting of
the following material: One Thordar-

wire, with a tap at the 37th turn. Your
condensers will serve very well in the
plate circuits of the tubes, and the set
of pancake inductances can be used ac-
cording to the sketch. Of course, you
will have to buy the necessary tubes,
sockets and filament rheostats to com-
plete the set.

Does the length of the leadsina C. W.
set make any particular difference in the
efficiency of the set?

J. F. B, San Francisco, Cal.

In any transmitting circuit, particular-
ly those of such high frequencies as
used in amateur transmitters, the shorter
the connecting leads, the more efficient
the transmitter will be. Long leads, and
particularly adjacent ones, will introduce
capacity and inductance into the circuit
at points where least desired, and the
most efficient C. W. set is the one hav-
ing all the high frequency leads as short
as is possible within reason.
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RADIO TYPING PERFECTED
The Bureau of Standards recently
explained some experiments by F. W.
Dunmore which indicated that a re-
cently perfected radio relay recorder
might do away with code operators by
printing the code message on a tape, so
that it could be read visibly by inex-
perienced men, but now the naval aerial
and radio experts have gone the Bureau
one better; they print radio messages
automatically on a typewriter.
Co-operating with the Radio Labora-
tory of the Bureau, experts of the
Navy successfully tested the operation
of the line-wire teletype by radio a few
months ago, and succeeded in printing

messages from a distance of nine miles. .

The radio circuit was established be-
tween the Bureau of Standards near
Chevy Chase and the Naval Air Sta-
tion at Anacostia.

More recent experiments have estab-
lished the fact that teletype messages
printed on a machine installed in an
airplane and .transmitted by radio can
be recorded on a typewriter in a ground
station. Future experiments will under-
take the reversal of this operation; the
sending machine being on the ground
and the receiving apparatus installed in
a plane in flight. Great interest is
manifest by naval experts as the new
method will permit the sending and
receipt of duplicate orders of record,
eliminating errors and a knowledge of
code, besides saving time of rewriting.

The practical tests made assure fu-
ture commercial uses in aerial news re-
porting, when a correspondent covering
an aquatic event, marine engagement,
or sea maneuvers can send his copy
straight to the desk. Another value,
if aerial passenger lines are extended,
would be the receipt and dispatch of
typewritten telegrams, stock reports,
news dispatches, etc., ready for delivery.

The sending instrument of the tele-
type resembles in general the commer-
cial typewriter in that a keyboard
having the letters of the alphabet and
other conventional symbols on it is ar-
ranged so that it may be operated by
hand. Each key is connected to the
radio installation in the plane and when
a letter is struck on the keyboard a
radio impulse is sent out from the an-
tennz of the plane and is received at
a ground station. The similarity to
the typewriter is completed in the re-
ceiving device. When the letter A is
struck on the keyboard in the air, the
radioactive energy released travels to
the recording instrument and selectively
energizes the type-letter A, causing it
to be reproduced on paper carried in the
receiver. The teletype has been in use for
eight years in connection with land-
wire operations, but its application to
radio use is a recent development. The
tests at the Naval Air Station are the
first that have ever been conducted in
aircraft.
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AMATEUR RADIO IN THE
PHILIPPINES

Gereat interest in radio has arisen in
the Phillippine Islands. A broadcast-
ing station has been established at Man-
ila by the Electric Supply Co., hun-
dreds of receiving sets are being in-
stalled to “listen in” on the news and
band concerts from Luneta that are
being broadcasted. And about thirty

' amateur transmitting stations are in op-

eration. Because of the difficulty in
buying sets most of the boys are as-
sembling their own. A flourishing radio
club has been formed at Manila and a
school of instruction is contemplated.

APARTMENT HOUSE RADIO
INSTALLATION

A choice of “listening in” to either
of two programs being sent out by the
big broadcasting stations will be a feat-
ure of an unique radio system being in-
stalled in a 72-family apartment house
in Newark, N. J., by the Davis Electric
Company. Two complete receiving sets
will be installed, each with a large loop
or directional aerial, pointed to a par-
ticular broadcasting station and the
program received without interference
from whatever may be coming in on
the other loop. A special radio room
in charge of a licensed operator will
house the equipment. From this room
will emanate two complete circuits con-
nected to each of the 72 apartments and
so arranged that the tenant may plug
in his receiving set to whichever of two
programs he may prefer. The apart-
ment operator will tune in each evening
to the two stations that offer the best
programs or are heard the clearest, and
in this way the tenants will be able to
enjoy the best in the ether each night
with the least of trouble. Two complete
G-E receiving sets, each equipped with
a detector tube, two stages of audio and
two steps of radio frequency will be
installed.
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NAVAL TRANSMITTING SETS
FOR SALE

The U. S. Navy Central Sales Of-
fice offers 396 radio transmitting sets
for sale by sealed bids on September 28.
These sets are of short-range type,
CW-396, with vacuum tubes, manu-
factured by the Western Electric Com-
pany for use on Naval submarine-chas-
ers during the war.

This apparatus is said to be reliable
for radio telephone communication with-
in a distance of ten miles, but numer-
ous instances have been noted where
the sets have been used for distances
up to 300 miles at sea. In the hands
of competent operators, under favorable
weather conditions, they should have
a reliable land range of 50 miles.

NEW ZEALAND
RADIO HEARD IN
BRITISH COLUMBIA

An unusual combination of atmos-
pheric conditions is believed to have
made it possible for the wireless station
at Estaven, 150 miles southwest of
Victoria, B. C. to work Raratonga,
New Zealand, 6,500 miles away.

NEW CHINESE STATIONS

The Federal Telegraph Co. of Dela-
ware has been formed with R. P.
Schwerin as president to construct high-
powered stations in China for direct
radio- communication with the Pacific
Coast of North America. Stock in the
new company is held jointly by the
Federal Telegraph Company of Cali-
fornia and by the Radio Corporation of
America. Duplicate 1000 k.w. arc
transmitters are to be installed at
Shanghai for trans-Pacific work and
smaller sets are to be installed at Can-
ton, Harbin and Pekin. Two years
will be required to finish the work, the
cost being estimated at $13,000,000.

“I wanna—h—hear some m—music on that man’s r-radio receiver.”
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NEW APPARATUS AND SUPPLIES

NEW WESTINGHOUSE
“B” BATTERY

Service and convenience are the keynotes
behind the new B battery which is just
being placed on the market by the West-
inghouse Union Battery Company, of Swiss-
vale, Pa. It is a marvel of compactness and
built to serve indefinitely. It will function
noiselessly and with steadiness and depend-
ability.

This new battery is a departure from the
separate glass jar container for each element.
The 2 wvolt elements, under the new con-
struction, are placed in a one-piece, eleven-
compartment glass container, and are ar-
ranged so as to be clearly visible and easily
accessible for recharging. The improvement
of this method over the old style is appar-

eration of flattening into the final form. This
process produces equal pressure over the en-
tire plate area and does away with trouble-

some noises. The metal case protects the
plates and reduces hysteresis losses to a min-
imum. These condensers are also made to
stand several thousand volts if desired. MI-
CON is manufactured by Charles Freshman
Co., New York City.

VERNIER POTENTIOMETER
FOR EXPERIMENTAL
WORK _
The vernier potentiometer, recently placed
on the market by the Central Radio Labora-

tories of Milwaukee, represents a new de-
velopment in the radio field and is meeting

New [Vestinghouse “B” Battery

ent, as the integral glass jar arrangement
makes it much easier to inspect the con-
dition of the battery and the height of the
electrolyte.

In addition to this battery, the company
has two other types of B batteries and ten
types of A batteries, ranging from 27 to
162 ampere hours’ capacity, and in 4, 6
and 8 volt sizes. The accompanying picture
shows the compactness of the new arrange-
ment of elements, as well as the clear vision
afforded of each cell.

“MICON” NOISELESS MICA
CONDENSER
Micon -fixed mica condensers are a new
departure in condenser design. The outer
casing is of seamless brass or copper tub-
ing. The interior is built up after the

AmicoNs:
D MICA CONDENSER
CAP. 008 M. F

" v.-,-, 2

al

FRAESMWMAN CO.
YORK CITY

A,

best practice of alternate layers of mica and
brass or copper sheets. The tubing is par-
tially flattened, then the condenser elements
are inserted and the presses complete the op-

U PATENTS PENDING 1
Cmre. ey :

the demand of those who have been looking
for a very fine control for vacuum tubes
used for experimental work and for sets on
which extreme sensitiveness is desired.

Vernier Potentiometer for Experimental Work

The resistor consists of a machine wind-
ing, the turns of which are anchored firmly
on a substantial, insulated core. This wound
core is retained in a groove between insulat-
ing discs. The use of enameled wire makes
the short-circuiting of the adjacent turns im-
possible. This design insures smooth, noise-
less action and a uniform change of circuit
resistance.

The vernier wire for the fine adjustment
is 6 in. long and is carried on the outer
edge of a separate disc on which two con-
tact shoes, which ride on the main winding,
are mounted. This vernier wire shunts those
turns of the main potentiometer winding

which lie between the two contact shoes and
thus provides for very accurate adjustment
of the potential.

A small thermoplax knob, located in front
of the main knob, operates the vernier shoe.
The relative sizes and shapes of the two
operating knobs are such that they are easily
mampulated

A potentiometer of the plain type, manu-
factured by the same company, is of the
same general design and construction as the
vernier potentiometer already described,
minus the vernier attachment. Both potcntio-
meters have a resistance of 250 ohms.

RADIO “B” STORAGE BAT-
TERIES AND THEIR
RECHARGE

Several battery manufacturers are now
offering miniature storage batteries to take
the place of the small dry “B” battery used
with vacuum tube receiving sets and espec-
ially where power amplifiers and loud speak-
ers are used. These batteries range any-
where from 8 to 60 small cells in the lead
acid type, all connected in series, and about
double this number if of the Edison alkaline
type. The voltage, therefore, ranges from
16 to 120 volts or better, although the charg-
ing current required is very small as com-
pared to the current required for the 6 volt
“A"” battery, varying from 0.1 to 1 ampere.

The France Mfg. Co., manufacturers of
the new F-F radio rectifier have added a
special winding to the regular “A” battery
chargers so that by simply throwing a
switch from the “A” position to the “B”
position any voltage “B” storage battery can
be quickly chnrged automatically. A special
lamp socket is mounted on the frame of
rectifier and into this is screwed a 60 watt
tungsten lamp or any other wattage bulb,
depending upon the ampere charging rate
desired. A 60 watt lamp will cause approx-
imately 0.2 ampere to flow when charging
a 100 volt battery.

Since rectification of the current takes place
thru carbon electrodes which are infusible

.and cannot burn, the high voltage required

for charging is handled with absolute safety
and the rectifying device can be operated
continuously, if desired, for thousands of
hours without renewal of electrodes.

In case one should accidentally turn on
the receiving set with “B” battery connected
to it while it was on charge, no harm would
result to the audion tubes or other parts of
the set or loud speaker, for the high voltage

-secondary “B” winding is well insulated from

the line, there being no electrical or common
ground connection between the two.

This makes the operation of charging a
“B" storage battery as safe as could be ex-
pected and there is no way the operator can
detract from the safety features by accident-
ally doing the wrong thing, for there are no
alterations to make in changing from an “A"
to a “B" battery excent to connect up one
battery in place of the other and throw the
voltage switch. This rectifier operates in-
dependent of the condition or state of charge
in the battery. Hence, no difficulty will be
experienced in bringing up a completely dis-
charged or dead battery.
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MISTAKE TO
RATE RECEIVER SEN-
SITIVITY IN OHMS

“Yes this is a very good receiver. It has
a resistance of 4,000 ohms.”” This is a sales
talk that many clerks in the radio shops
give to unwary purchasers of headsets. In
doing so, they not only show their ignorance
concerning ’phone construction and design,
but they help to create an impression that is
entirely wrong. They are responsible for
the notion that the sensitivity of a headset
is indicated by the resistance of the receivers.

In commenting upon this, Mr. F. Dietrich,
president of C. Brandes, Inc, recently said,
“This policy of selling headsets on the
strength of their resistance is wrong and
should be discouraged by dealers. It not
only hoodwinks a badly mis-informed public
but it is a gross injustice to manufacturers
who, for sound technical reasons, do not
wish to carry the resistance of their
headsets to such a high value. One might
just as well measure the horsepower of an
automobile by the size of its carburetor.
The average 2000 ohm headset is as sen-
sitive and in many cases more so than the
receiver with a resistance of 4000 ohms.
Radio receivers should be rated by their
impedance. The Brandes headset is de-
signed to have the same impedance as the
average circuit in which it is used since it
has been found that this gives maximum
efficiency. This impedance varies, of course,
with the frequency of the current. The
Brandes company have taken as a standard
1000 cycles and at this frequency their
headsets have an impedance of 22,000 ohms.
It has been found that this is the resistance
of the average crystal or tube circuit. This
in itself however, does not guarantee the
efficiency of a headset since there are many
other requirements and features that deter-
mine the operating efficiency and sensitivity
of a radio headset.

TRADE NOTES

The Capitol Phonolier Corporation of
New York City calls attention to the omis-
sion of the word “all” in the advertisement
of their new all wave coupler in August
RADIO.

The Signal Electric Manufacturing Com-
pany of Menominee, Mich., has acquired the
Hulbert patents and taken over the Hulbert
Electric Manufacturing Company of Chicago,
1ll. Under this arrangement production of
the Hulbert battery charger will be increased
and others of the Hulbert patents will be de-
veloped and put into production. Mr. C. H.
Hulbert will hereafter be identified with the
Signal Electric Manufacturing Company, in
the capacity of research and development
engineer,

H. G. Cisin, author of The Radio Tele-
phone Handbook, has been placed in charge
of the Dictograph Products Corporation’s
radio sales promotion, advertising and pub-
licity. He was formerly engineering editor
of Electrical Record. .

C. W. Horn, manager of the Radio Di-
vision Service Department, Westinghouse
Electric & Manufacturing Company, has been
appointed as superintendent of radio opera-
tions of the Westinghouse Company. Mr.
Horn succeeds L. R. Krumm, who left the
service of the Westinghouse Company to be-
come manager of the radio department of
the Erner-Hopkins Electric Company, of
Columbus, Obio. In his new position, Mr.
Horn will have charge of all radio opera-
tions of the Westinghouse Company, includ-
ing complete charge of the company's four
radio broadcasting stations, KDKA, at East
Pittsburgh; WJZ, at Newark, N. J.; KYW,
;} Chicago, Ill.; and WBZ, at Springfield,

ass.
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NEW RADIO CATALOGS

Catalog No. 10 from the Detroit Electric
Co., Detroit, Mich., is a complete illustrated
price list of Radio Material from a large
number of manufacturers. As supplementary
information the code and the “Q” signals
are given.

“Paradex” Units are the subject of a bul-
letin from the Pacific Radio Exchange of
San Franciscoo They comprise a tuner, a
detector, a radio frequency and an audio
frequency unit.

Bulletin R, from the American Radio and
Research Corporation of Medford Hillside,
Mass,, is devoted to Amrad Radio Frequency
Amplifiers No. 3071 and No. 3045. The for-

mer is uniform in appearance and is espe-
cially designed for use with other Amrad
units, while the latter may be employed with
any tuner or detector units. The new Amrad
radio frequency transformers, or “Radiofor-
mers,” are employed with both, various sizes
of which are available for different wave-
lengths. For 360 meter reception there are
two designs, one for the first stage and an-
other for subsequent stages.

Bulletin No. 250, from the Roller-Smith
Co. of New York City, illustrates and de-
scribes their Types LGD and KGD Gal-
vanometers, the former an instrument of high
sensitivity and great accuracy, and the latter
a lower priced instrument for the use of
students,

Remler Radio Mfg. Co. of San Francisco
are distributing their 1922-23 catalog of
radio parts. These include variometers, va-
rio-couplers, detectors and amplifier, control
panels, dials, rheostats, tube sockets, poten-
tiometers, inductance coils and mountings,
coupling plugs, lever switches, knobs and
binding post. In each case there is a clear
picture and description of the device to-
gether with specifications and prices. Use-
ful hook-ups of receiving sets, formulas and
tables are also given in the handsome cat-

alog.

“Radio in Your Home” is the subject of
an attractive pamphlet from the Provision
Equipment Co. of Cincinnati, Ohio.

LINKING THE AMERICAS
BY RADIO

The Radio Corporation of America an-
nounces that it has received orders from
the United Fruit Company and the Tropical
Radio Telegraph Company for five radio
stations, three for Central America and two
for the United States, each with a sending
radius of more than 2000 miles. The erec-
tion of these five stations will fill an im-
portant and essential gap in the radio com-
munication system of the Americas.

The three Central American stations will
be located on the corners of the triangle em-
bracing Honduras, Nicaragua and Panama.
The Tropical Radio Telegraph's sta-
tions will be located at Managua, the capital
of Nicaragua, and at Tegucigalpa, the capi-
tal of Honduras, the city designated as the
capital of the new Central American Union.
These stations will connect with the United
Fruit Company's station at Almirante,
Panama.

The United States terminals of this com-
munication system will be at New Orleans,
La., where the present station of the Tropi-
cal Radio Telegraph Company is to be en-
larged and new apparatus installed, and at a
new station which the Tropical Radio Tele-
graph Company will erect in the vicinity
of Miami, Fla.

PERSONALITIES IN THE
RADIO TRADE

LMER T. CUNNINGHAM, distrib-
utor of Cunningham vacuum tubes and
manager of the Remler Mfg. Co. of San
Francisco, is one of the pioneer radio manu-
facturers of the country. It was in 1915 that
he entered the field as the Augliotron Mfg.
Co. making vacuum tubes for amateur use.
In the subsequent readjustment of the pat-
ent situation as regards the vacuum tube
he discontinued manufacture of the tubu-
lar audiotron tube in order to become dis-
tributor of the Cunningham C-300 detector
and C-301 amplifier made by the General
Electric Co. for him.
As he possessed the vision to realize the
future growth of the radio industry and

Elmer T; Cunningham,

the resultant demand for high-grade, reas-
onably price amateur equipment, he also
started the Remler Mfg. Co. to supply this
need. It is of interest to note that the
coined name “Remler” is formed R, the in-
itial of “radio” and his first name reversed.

The immediate success of Remler parts
constructed from moulded bakelite made
necessary the present spacious quarters at
Second and Howard St, San Francisco,
where nearly 100 mechanics are engaged in
the manufacture of Remler products.

In addition to his business duties he has
served as a director of the Pacific Radio
Trade Association since its inception. His
business sagacity and initiative have been
of the greatest value in conducting the af-
fairs of the association in its efforts to sta-
bilize, standardize and popularize the radio
industry.

TECHNICAL COURSE FOR
RADIO SALESMEN

The Radio Corporation of America.
which operates the Radio Institute of
America, a school for commercial oper-
ators, announces a new course devoted
in the amateur field. This course is
intended primarily to meet the needs
of the radio salesman, insofar as equip-
ping him with the necessary technical
knowledge is concerned. It has been so
mapped out, however, that anyone in-
terested in the radio art can, by com-
pleting it, obtain a sound working knowl-
edge covering the theory of radio tele-
phony, as well as the installation and
operation of receiving sets. Day and
night classes have been organized, and
standard modern equipment has been
installed. For further information, com-
municate with L. O. FASSETT, Radio
Institute of America, 331 New Call Bldg.,
San Francisco.
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Readers are inviled to send sn lists of calls
heard from stations distant 850 miles or more
from their own station
BY FRANK LA BARBA, 1537 SUNSET
BLVD. LOS ANGELES, OALIP.
Kzn, kwv, kwg, kfaw,

BY R. O. ANDERSON, LONG BEACH,
OCALIF.

Kdyl, khj, kuo, kis, woai, kzn, kgg kfaf,
kqw, ykgw,hilc. ¢

BY 8AU, CANTON, OHIO.

Spark—#63x, 7fu, 7og. Tuv, 7xv, Tya.

C. W.—86ale, 6en, 6gl, 6hd, Gob, 6ut, 6xad,
6zac, 613, 7as, Tcg, Tcw, 7dm, 7fk, Tf{m, 11gm.
7go, 7gq, 7iv, 7ly, 7omn, Top, 7rf, Ttm, Tup,
Tve, Two, 7xd, Tsl.

BY 6ABR, 57 DOUGLASS ST,
SAN 0180

0, CALIF,
C. W.—83a, (6aqw), (6atg), 6bir, 6fh, Gabx,
(6apw), (6bjx), 6bjy, 6bqc, 6rd, 6nx, 7mf, 9sf.
Spark-—6od, 6amn, Gea, 60l.

BY 6BEG, REDWOOD OITY, CALIF.
5za, 6xj, 63q, Gabx, 6¢cp, 6atq, 6ajf, 6zaf,
6uw, 6ajh, 6ajf, 7sy, 7tq, 7lu, 7x]l, (Fone) 7na.
8ft, 8zz, 9awm, 9bxa, 9xac, 9amb, 9km, 9dky,
9xay, Can. 5bq, 9bd.

BY 6BAP, 670 WALSWORTH AVE,
OAKLAND, © f

Sdpll'k—ﬁkc, 6ke, 6mh, 6od, 60l, 6va, 6aak,
6ald; 'le. Tto, Taea, can. 9bd.

C. .—8bf, 6cu, Bea, 6eb, 6en, 6ft, 6jd,
6ka, 6ku (cw and voice), 6alu, 6beg, 6bes,
6bqg, 6zf, Tmt, 7oz, 7sy, 7sb, 9zaf, kzn, kuy.

BY 6ABW, ROSEVILLE, OALIF,

C. W. 2fp, 4bv, 4kf, 4bq, 4eb, 5sm, S5anx,
.;)u, 59:11. elawn. %u. ng..j a;(y, 8533:, st'"'
asv, Oavg, 9a: . asou, i, 8g,
Dzaf, Onw:r, 9.{:1'1:, Yupyqn’). 'Ddcr, 9dsm, Qdkg,
9io, 9amb, 9dpl, 9aou, 9ajh, 9bh, 9xaq, 9dn,
9hd, 9bxq, 9bcd, 9bvo,’ 9dte, ctu. Dags.

Canadian Stations—CW dcb, (9bd).

BY 4AX, 873 PRBSTON AVE, WINNIPEG,
CANADA.

C. W.—T7lu, 9cp, 9nx, 9amb, 9aon, 9aor,
9awm, '8bhd, 9bjv, Obln, 9dky, 9dqm, 9dtm,
9yaj, 9bzi, 9afw, Obvs.

Spark—9ayw, very gsa.

Fone—wcx, wok, and Sweeney Tractor School.

'Any one hearing 4ax ¥-kw Spark please
qsl.

BY RADIO 6BBW, OAKLAND, OALIF.

Spark-—6cc, 6dd, 6gr, 6iv, 6kc, 6od, 6ol, 6qk,
6up, 6aak, Gacr, 6ahf, 6ajh, 6ajr, 6ald, Gark,
fars, Gasc, 6avr, 6zu, 7bh, 7bk, 7nw, 7vo,
cl8. Canadian 9bd.

C. W.—6ec, 6ef, Gen, 6ff, 6fh, 6gx, 6ka,
Goh, 6abx, 6alu, 6aqw, 6bbec, ijg 8boe, 6bqe,
gbq:. 6brk, 6zb, 6zg, 6zs, 623, 7lu, Tmf, Tnj.
zaf.

BY 7LA, SOUTH TACOMA, WASH.

fce, 8cp, 6fr, 6ft, 6ff, 6gr, 6tu, Goh, 6xf,
Az, Gaat, 6abg, 6acr, 6amz, 6aqf. 6aqu, Gawt,
6boe, 6hsa, 6zac, 7fq, Tge, 7kj, Tlu, Tnw, 7oz,
7qd. 7tj, 9aja, 9bxt, 9zaf.

Canadian Stations 9ac, 9bd, 5ac.

r::lny one hearing my call please drop me a
card.

BY OW-6EB, 343 80. FREMONT AVE,,
LOS ANGELES, OALIF.

C. W.—5di, 5za, 5zav, 6bf Gc;, (6fh), 6gf,
fgr. (6gx), 6gy, 6ik, 6ku. Gio. lv, 6ny, 6nx,
(Boh), (6rd), 6ti, 6tw, 6za, 6zb, (63f), 62i,
(6z8), (6zx), (6abx), 6ada, 6aeh, 6aiy, (6a0i),
faoz, Garb, (Guj). Gatec, 6aud, (6awt), (6bed),
6hcj, 6bfk, 6bhk, 6bjy, 6bmd, 6bmu, 6boe.
ibob, 6boo, 6bpf, 6bqf,” 6hsa, Bhura. 7aea, 7iy,
Tlu, 7mf, 7Tna. 7sc, (7th), 9ac, 9aja, Yamb,
9s0n, 9dtm, 9wd, (9zaf).

BY 6BQP, 1928 OCRENSHAW BLVD,
LOS ANGBLES, CALIF.

C. W.—5za, 6bf, 6cp, 6fh, 6gr, 6gx, (6gy),
6ik, 6vs, (6rd), 63 6zb, 61, (‘stj). ‘G’u.
6zx, 633, 6zam, Gaat, .(Glbx), 6ada, 6aech, Gagp,
(onip). 6aiv, 6ajh, Gake, 6aok, Gaom, }65 )
6arp, 6asi, 6asv, 6atc, 6awt, (6bed), (6bem),
(6buy), 6boe, (6bgf), 6bql, 7iy, 7lu, Tmf, 7na,
Txc. Tane, Taes, 9amb, 9dtm, 9zaf.

Spark—5xd, 6ce, egr. 6vi, 6kc, 6tu, 6aak,
6acr, 6aeg, Gahf, 6aht, (6ajh), 6akl, Gamk,
en%d. 6bdc, 6bvu, 7ys.

8.—Anyone hearing my CW please QSL,

BY 6BA, 343 80. FREMONT AVE.,,
LOS ANGELES, CALIP.

C. W. Only—5uo, 5za, (buszer), (6bf), 6bk,
6cp, (6fh), (6gr), (6gx), 6ik, 6lv, 6nn, 6nx,
6érd), (6ti), 6sb, 638, (63f), (63s), (63x),
6xad), 62af (6ajf), Gsot, 6aqw, 6arb, 6
(6asj), 6avv, (6awt), 6bej, 6bmd, thql),
(6bsa), 6bjy, (Taea), 7jw, (7lm), (7mf), Tot,
Toz, (7sc), 7xi, (vofce and mus c), Canadian
9ac, 9ajs, Canadian 9bd, (9zaf), (voice), kdpu,
kdpv, kd‘gw, kfdk, (busser, voice, and music),
dd51 (Voice at Denver, Colo.) my CW sigs
were heard by 6zac on .June 80th, also heard
by 7fh, 7ge, 7lc, 7qw, 7sg, and 7bf.

BY 6IY, ARCATA, CALIF,

6ad, 6ak, 6aw, 6bf, 6bk, 6cu, 6cp, Gea, 6eb,
tiec, Gen, 6ff, 6fh, 6ft, 6gd, 6gr, 6gx, 6gy, 6ka,
6ky, 6lv, 6ni, 6nx, 6od, 6rd, 6rp, 6sa, 6vf, Gws,
6xj, 6zm, 6zb, 6ze, 63f, 63g, 6zq, 61s, 6zx, Gaat,
6abr, 6abx, 6agp, 6alu, Banr, 6acs, 6apw, 6aqa,
Barb, 6asj 6avv, 6awp, 6awt, 6baj, 6hbe, 6bed,
6bcj, 6beg, be%, Gb‘% 6bic, 6bir, 6bjc, 6bjq,
6bmd, 6bmj, 6boe, 6 o%, 6bpw, 6bpz, 6bgc,
Ghqd, 6bqf, 6bql, 6qp, 6brd, 6brg, 6brk, 6bsa,
Gbum, 6xad.

1dg. 7iy, 7Ir, 7lu, Tmt, 7nw, 7ot, 7os, 7qd,
Tth, Ttn, Ttt, Txc,7aea.
9zaf, 9ac (can).
PHONE—6au, 6bdb, 6zal, 6bfd,

BY 6TI, 414 PAIRMONT AVE,
OAKLAND, OALIF

C. W.—5ih, 5is, 5ul, 53a, 5bms, 6cec, (6cu),
(6ea), (6eb), (6en), (6fh), (6gf), 6jd, (6ka),
(6rd), 6tw, 6zg, (63s), 6zw, 631, (8aat), (6aeh),
6ajh, 6avd, (6awp), 6bcj, 7dp, %ic, TIr, Tlu, Tmf,
7oz, Tsm, 73b, (Taea), (9amb), Qaog, Oawa,
fawm, 9bsg, 9dtm, 9zaf,

Spark—4le, 5ar, 5hk, 6kc, 5la, 5te. 5tk,
(6eb), (6oh), 6qr, (6ask), (6ahp),
(6ajh), 7ac, 7aw, (7bb), 7bk, 7bj, 7dp, 7Ted,
7gs, 7hf, 7in, (7iw), Tka, 7kj, 7ly, Tmf, Tmi,
pr, Tqk, 7qt, 7qu, 7t}, (Tto), 7ya, Tze, 7Tin,
73t, 7zx, (7aea), 8acf, 9nn, 9hi, 9xu, 9ays,
9bas, 9dva, 9bd, Can. cls.

6ti five Watt OCW was heard by Qaiy in
Milwaukes, Wis., a distance of 2,000 miles. All
hearing my C. W. please qsl.

BY 6RRB, 415 N. GOWBR ST.
LOS ANGELES, CALIP.

2pr, 4bf, 4bv, 5fv, 5il, 5ke, 5qi, 5qu, 5xy,
(5za), bBzh, S5xak, 6ak, (6ar), 6 6gr, 6Ogx,
6ik, 6ku, 6nx, 6oh, 6pgm, (6rd), 6uf, (6vs),
Gaat, 6abx, 6ajh, 6ahf, Galy, o-kf, Gaof,
6ard, 6ars, 6atg, 6awt, 6bed, 6bck, (6bej),
Bber, 6bic, 6bik, 6bir, 6bjq, (6bjy),
6boe, 6brd, 6bsa, 6bum, 68bwe, 6xh, 6hj, 6xt,
63zb, (63f), 6zs, (63x), 63ac, 7bs, 7dp, 7Ths,
Tjw, Tie, 7iw, Tlu, 7Tmf, 13, Tos, 7sc, Ttn,
7aft, 7afw, 7ahw, 7aiu, 7xe, 7xi, 7sb,
73§, 720, 8ib, 8ue, 8wr, 8abr, S8amg, 8bvt,
Bxi, 9dr, 9gk, 9us, 9uu, -9wd, 9abv, 9agh,
(ajs), 9amb, 9ams, 9aog, 9aon, 9mot, 9apw,
9aus, Qawm, Oawn, Oays, 9ayu, 9ata, 9bed,
9bjv, 9bxa, 9dae, 9dkb, 9dr 9dsm, 9dte,
f8dvr, 9xaq, 9zac. 9zaf, Canadian 9bd, 9ac,
4bv, 5ke, 538, 5xy, Gaaf, Ongl, 6avu, G6bfe,
gu. 7bs, 7oz, 9amb, 9ams, 9bjv, Ous, 9agh,
zaf.

Anyone hearing 6rr 20 watts C. W. PSE Q8I..

9BD, BARRON HOTEL, VANCOUVER, B. 0.

C. W.—(Can.) (4bv), 4dq, 4gb, (5bq), (Bet).
—U. 8. 5di, 5qi, 5jl, 5ke, 53a, (7ac),—fone,
Vancouver, (9ac), Calgary, 9be, (cfcn), 6ak.
6aat, (6asj), (6awt), (6abx), 6apw, 6alu, 6alv,
6aot, G6akt, 6atq, 6aty, 6atc, 6mol, (6arb),
(Bhes), (6boe), 6bum, 6bqg, 6bqz, 6bir, 6bf,
6boq, 6bfo, 6bcj, (6ber fobu), 6cu, (6cp),
Gen, 6eb, fh), 6ft, 6jd, 6ka, 6lo, 6nx, 6rd,
6ti. 6xj, 6xad, 6za, 6zf, 61k, 6ss, 6:1, 6zat,
(Tnes), (7agf), (7afw), (7dp), Thm, Tiu, T7iy.
(7jw), 7jf, 7km, 7mf, 7na, 7un, 7ny, Toe, 1o§.
7qe. Tqw, (7th), Ttt, 7tn, Tve, Twm, 7xi, (7lu),
7xxc, Tzb, 8alt, 8axb, 8ib, 8kg, 8kr, 9amb, 9aja,
fawm, 9aou, 9axr, 9ans, 9abv, 9aap, 9arz, 9bjv,
Obef, Obf, 9bt, 9cp, 9dr, 9dpl, 9dsm, 9da, 9ri,
9ps, 9nx, 9uu, 9y-}). 9zaf, 9aon.

Spark—(5dx), (6ark), (6acr), 6avb, (6abw),
6aqu, (6anq), 6ala, 6aor, (6cc), (6gr), 6hp,
6qr. (6tu), (6vx), 8zq, (7agi), (7adbs), (7aea).
(7bk), (Tbb), Tce, 7fr, (7ge), (7sf). Tiw, 7Tkj,
7km. Tne, Tnw, (7o0t), 7oh, Ttj, (7+f), 7sb,
(7zk), (9q3), (9nd).
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BY 6BQL, 575 21st. AVE, BAN FPRANCISCO

All C. W.—5za, 53h, 6bf, 8cc, Gou, 6ea, Geb,
Gen, 6ft, (6gx), Gka, Gku, 6pi, 6rr, 6sg, (6za),
63b, 63f, 63g, 6i:m, 63ac, 6xad, 6xaq, 6xas,
6abx, 6aeh, Gagp, 6ahp, 6ahq, 6aio, 6aiy, 6ajh,
6alu, Gaosz, Gapw, 6aqa, 6ate, 6atg, (onq),
6avh, (6aqw), 6avd, 6bcd, 6beg, 6bes, 6boe,
sbiq, 6bip, 6bjx, 6bjy, 6bko, 6bmd, 6bnv, 6bob,
6bod, 6bof, ebgz 6bqe, (6bqd), 6bqf, 6bqg,
6bqp, 6bqs, 6 ri, 6brg, Gb&. 6bum, 6bvq,
6bzg, 7ap, 7dp, Ty, 7jw, Tmf, 7nn, 7qn, 1% 5
7xc, Tth, 7tq, (73zb), 730, Txec, 7aea, Tabs,
Sazd, 9zn, 9amb, 9apa, 9avs, Dawm, 9ays, 9dtm,
9dug, 9xaq, 9yaj, 9zaf, Can. 9ac.

BY 6AOR, 4319 ASHBY AVE,
C. W.—5di, 51, 53!, 5ta, 6bf, (6cu), (6ea),
6jad,

Geb, (6ft), 6gy, 6en, 6ka, Gach, 6Gabx,
6ajh, 6alu, 6anp, (6apw), 6aqw, 6ate, 6bcy,
Gbec, 6beg, 6beq, 6bir, 6bko, 6bjy, 6blu,

(6bps), 6bqf, 6bqp, 6bqs, (6brk), 6bum 6bvq,
Blg. 6xad, 6xas, 7d, 7ir, Tiy, ‘liu, Tmf, 7ns,
nf, Toe, Tot, Tqw, Tse, Tsg, 7Ttq, Tack, T7aea,
7afw, Tagx, 7zb, 7zu, 8ib qra, 8wr, 8bcy qra
vy qsa, 9cb, 9dr, 9wd, 9aja, 9aos, Samb, Payu,
gawp, 9awm, 9cej, 9dtm, 93n gud note qaa,
Above stns hrd on 1 tube auditron and Grebe
bookup. Will all stns hearing 6aor-cw please
qsl card.

BY 6A01, BIVERBANK, OCALIPF.
8park—Nao, (Bce), 6fh, 6cr, (6gt), 6ib, 6ic,
6km, 6od, 6qr, 6tu, 6tec, Gug, 6vx, 6wi, 6xh,
gouk). 6aad, 6abx, 6acr, acn& 6adg, 6agk,
ahf, 6aic, 6ajh, slh, Gala, 6ald, 6amk, 6apl,
6aqu, 6aqx, 6ark, 6auc, 6avb, 6avy, 6Gawx,
6bas, 6bby, 6bnn,

(Ttw), 7vf, Tzu, Tve, Tabs, 7au, Tnn.

9bd, (can.)

O. W.—4bv, (can.), 53a, 5zav, 53zh, 5di. 6ak.
Gav, 6cp, (8cb), 8cn, 6fh, 8gd, (6gx), (6km),
(6ku), 6xj, 6xas, (6ait), (6gr), 6zm, Gzf, Gaat,
(6abx), (Gl‘E), 6ajh, Gapw, 6arb, 6asj, 6atq,
Gawt, 6brd, 6bmd. 6bqe, 8bjq, 6bjy, 6beg, 6boe,
Ghqd, 6bzg, 6bjc, Bbeq, Gh?g 6bod, 6bes, 6bcj,
(6bpz), 7xc,. Tafu, Tve, (7lu), 7afw, 7tn, Twe.
Tzu, 9ac, 9amb, 9dtm, 93af, 9dpl, 9ani, 9dte,
Oag‘w. 9bjv, Says, (9nx)1?

'ONE—6au, (6ak), 6km, (6ku),
6xj, 8xd. i

WSB—Atllnt., QGeorgia.

CFAC—Alberta, Canada.

Anyone Hearing My Five Watter PSC. QSL.

6nx, Gxv.

BY 6QU, 15612 OXPORD AVE.
gnknm )

Spark—(6ea), (6eb), (6gd), 6gi, (6gt).
(6hy), 6iu, (6iv), (6ke), (6ke), (6lc), (6mh),
(603); (801), Gom, (6t0), (6u0), (6up), (6wr).
(6aak), (6acy), (6ada), (6adg), (6adl),’ (6aeh).
8afn, (6agf), (6ahf), (6ahp), (6ahq), 6shv,
(Baic), (6ajh), (6ajr), (6akl), (6ald), (6amn).
(6aqv), (6aqx), (6ark), (Basc), 6atf,
(Bayr), (Sawl),’ (6aws),’ Sbam, {6baj).
6bbe, (6bdz). 6bgh, (63b), (6zu), 6zam, (7bb),
(7bh), (7bk), (7ed), (7fi), (7fr), (7ga), (7ge),
7hd, (Tht), Tiw, 734, (Tiw), (7k{), Tks,” (Tmf),
(7mp), (7ns), ( 7nw), (7ot), (7oh),
(T03),” (1sa), (Ts¢), T8}, (Tt0), (Ttw), (Tve),
(7vf), 7xh, 7Tys, Tyg, 7y}, 'Iti, T3k, 73m, Tzs,
7z¢t, 7zu, Canadian: 501:{. (9bd), cl8.

. W.—8bf, (6cu), 6ea, 6eb, (8en), (6ft),
(6gd), (6jd), 6ka, 6pi, 6aio, 6alu, 6apw, 6
Gawp, 6beg, (6bes), 6bqf, 6xad, 8zd, 6if,
6zs, 623, (6zac), (7dp), 7Tmf, 7n (’hc). Swu,
9amb, 9awm, 9zaf, voice wv6, voice Canadian:
4cb, 9bd.

BY BGBI. 1616 ARCH ST,

EREELEY, 5

Spark—S5hk, 5tc, (6bv), (6da), 6df, (6ea),

(8eb), (6ef), (6en), Ger, (6fk), (6ft), (6gp).
i, 6hh, (8hy), (6ls), 6iu, (Giv).

6ks), {6!7). (8lc).

, 6om, 6pc,

(6up),
(6acy),
6aeh Gafw, Gaes,
), (6ahf), '(6ahp),
6aio), (6ain), 6aix,

(6ald), 6ali, 6alp,

(6aoe), 6apv,
6arw, (6asc),
6awh, (6awi),

6uo),
8abx),

(ony
alt)
(8akl),

, 6amgq,
6aru,

(6afn), 6afp, (Glfg)

(7my), 7nl, (7nn),
Tre, (Tte), (7tj), (Tto), A 0, Twg, Twm,
7xh, (Tya), 7yg (7yj), Tyl (73)), 73k, (7sm),
'l:g, 738, (7st), Tsu, Tzv, 7xa, 9oa, 9rm, can.
(9bd), 9bi, cl8.

C. W.—(6¢cu), (6ea), Beb, 8ef, (6en), (6ft),
(6gd), 6gf, (6jd), 63§, (6ka), 6ku, (Bky-voice),
6mn, 6pi, (6aag), 6acb, 6aeh, 6ahg, 6aif, Gale,
6alu, gnvxx 6avy, 6apw, 6aqa, GM%. Gawp,
{@ben), 6bir, 8bjc, 6bqt. (6xad), 63b, (6zf).
(6zg), 6sn, 63r, 6zs, 633, (6zac), 7dp, The,
7mf. (7na). Tnx, Tsc, 7ak. Ttq, 7xf—voice),
Tzu, 9wd, 9wu, (9amb), 9dva, wvB—voice, Can.
9bd.
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NJOYABLE RADIO CORCERTS and maximum receiving range are obtained only when your
battery is fully charged.
Don't be bothered with the inconvenience and expense of taking your battery to a service station

every fow days for recharging.
i

has been designed especially for this purpose. It charges your “A” or B battery over night without
remo’ from the living rozm. and is the only rectifier on the market combiningthe following essential
HOMC: GING features:

1—Simplicity itself—attach to any lamp socket 8—Silentin operation. Maybeused in the home.

and connect battery. I—-Coo;:rku.cut:d 3:“ thle Jbe:: l:u o ;
—Self-polariz conn e el, Je Ammeter, close

2 "e.thor 'l‘n’;.n?.tlt:r.y”m:hy“:‘ octed Core Silicon Steel Transformer. No

$—Fully automatic in operation—gives taper “thro ":'dﬁ% "'n‘m"'“,',',,‘,"a‘
char, t overcharge or injure ANTERD. g
your battery. 7—Only one moving and two wearing

4—Safe. All oxgtek enclosed. No daﬁr replaceable as a unit at small cost.
from fire. PROVED BY UNDER- 8—Uses Standard 16 Amp. Fuse Plug, obtain-
WRITERS RVERYWHERE. able at any electrical store.

AN ORNAMENT FOR YOUR LIVING ROOM
Beauty has been combined with utility in the NEW RADIO HOMCHARGER DE LUXE. The bod:
is beautifully finished in rich Antique Mahogany—the base and fittings in & handsome dull gold.
Equipped with rubber feet, it cannot mar polished surfaces. It harmonizes with the finest living room.
OVER 50,000 HOMCHARGERS IN USE
$0,000 users have heartily ondorsed the HOMCHARGER. Beware of imitations when buying as
%i‘ '(': onl, Gegi BOMC]&ARGER. Insist on the genuine which bears our registered trade name,

Furnished complete. No extras to buy. Price $18.50 at all good dealers, or shipped prepaid upon

receipt of purchase price.

Booklet illustroting the NEW RADIO HOMCHARGER DE LUXE in actual colors is FREE for

the asking. Send for your copy today.

DEALERS—JOBBERS: Over 150,000 HOMCHARGERS will be sold this fall and winter. Send for
our copy of “HOMCHARGER Business Builders” and see how you can get your share of this

ess.
The Automatic Electrical Devices Co.
117 West Third Street Cincinnati, Ohio
, Largest Manufacturers BRANCH OFFICES
5 New Yor%°“sil:lugm’l’imhuh

Philadelphia Los Angeles
timore ann;{pﬂhi Atlanta

Vibrating Rectifiers in the World Ausas City

St. Louis

YPE ‘A’ FOR WALL MOUNTING ~ OVER 50.000 IN USE

PARADEX

Ir=7

1.

UNITS

IWrite for full du(ri/lli:ve bulletin

Tuner (Pats. Apld. for)....... $20.00 Audio Freq. Amp. ............ $18.00
Detector ........c.cvovvnvnnnn 10.00 Radio Freq. Amp. ............ 20.00
Manufactured by

PAciric RADio EXcHaNGE

439 CALL BUILDING SAN FRANCISCO, CAL.
Tell them that you saw it in RADIO

LETTERS TO THE EDITOR

Sir:—A word 'about your article concern-
ing amateur spark transmitters on page 9
of October Radio. You invited readers to
send in their opinion on this matter, so [
am sending mine. Well, to start with, I
think it's a fool idea. Next I can readily
see that it is the idea of some radio manu-
facturer (fly-by-night), he—who thinks
more of having the air to himself for adver-
tising his business and putting a lot of cheap
phonograph records on the air, which inter-
fere with amateur relay traffic that actually
want to give good, interesting programs and
assist in co-operation between the amateur
and novice. All broadcasting is understood
to be now essential and A. R. R. L. relay
traffic, which handles messages to and from
all parts of the U. S. for the American peo-
ple, free of charge, is more important and
is essential. Another thing is the amateur
spark transmitters do not transmit between
the hours of 7:30 to 9:00 p. m., giving the
novice sufficient time to hear his concerts.
Do the concert people ever stop to think
that their concerts might interfere with the
amateur No; I should say not, and believe
me, they surely do. This problem has de-
veloped through the constant complaints re-
ceived from novices of whom 75% cannot
read the code and are entirely ignorant of
the importance and nature of telegraph con-
versations. Many attribute QRM from
leaky “A & B” batteries, induction from
electric and telephone lines, electric street
cars and arc lights to the amateurs. Can
any real dyed-in-the-wool hams stand for
any such foolishness and ignorance as this?
What do you think about it? Why not
allow the concerts to be given between the
hours of 7:30-9:00 o. m. only, and there
would never be any complaints, as no spark
transmitters are in operation under the Pacif-
ic plan during this period, or if this is not
possible, publish in your magazine in letters
about 6 ins. long that the air is reserved
for concerts during 7:30-9:00 p. m., and that
the amateurs do not interfere with the spark
during that time, Hw? Practically all con-
cert bugs are equipped with conductively
coupled receivers, being very broad most of
the fault being at the receivers end. All
spark transmitters are licensed by law to
use a wavelength of 200 meters with a
decrement of 2. Such a transmitter should in
no way interfere with concerts on the 360
meter wave (read D. B. McGowan’s article
about interference with concerts which ap-
peared a month or so ago in your paper).
Print it again, lay emphasis on these facts
and assist in co-operation between the ama-
teur and novice. Don't make your paper
a one-sided affair and try to down the
amateur; keep up your calls heard depart-
ment; get an operating department and
give us fellows what we want. About
C. W. transmitters (impractibility)—Unless
a considerable amount of power is used, it is
necessary to oscillate the receiving tubes in
order to pick up a C. W. man. This re-
quires very delicate adjustments and sharp
tuning such that unless work was arranged
on schedule or a high-power spark wired
QSP, it would be necessary to call a great
many times. For instance, some of the 10
or 20 watt C. W. birds, who boast of work-
ing the east coast and have to call for a
half hour before making connections Hi,
think of all that QRM for a local spark man
who only has to call three times de sine—3
times, as specified by law and in many in-
stances less, gets his man, shoots his traf-
fic and is off the air before you know it
And these C. W. birds locally, with self-
rectifving circuits, rectified AC, generator
hums cause more QRM than any spark man
ever did. When one of these high-powered
C. W. fellows around L. A, who boast of

Continucd on page 42
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clectivity

portant

In a Radio Receiver

KENNEDY

;@g@g Regeneratwe Receivers

possess this by reason of correct application of inductively coupled circuits. They are

. the standard by which all radio receivers are judged. Remember it always is safer
Give a and cheaper to buy the best.
KENNEDY :
Receiver WRITE FOR LATEST BULLETIN C-3
Christmas! Address our nearest office
Nothing
Finer, or . This Bulletin supersedes all others and illustrates and fully de-
More scribes all Kennedy Radio E.quipment.
Acceptable Kennedy Regenerative Receivers are licensed under Armstrong
U. S. Patent No. 1,113,149 and are sold by good dealers

everywhere.

NEW FACTORY AT SAINT LOUIS

In order to meet the demand for Kennedy Radio Equipment we have opened
a new factory at Saint Louis from which to supply the market east of the
Rocky Mountains.

THE COLIN.B. KENMEDY COMPANY

INCORPORATED

SAN FRANCISCO . U.S.AC SAINT LOUIS

'l‘oll them that you saw lt in RADIO
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Continued from page 40
15 and 20 amps. radiation, start up it is dif-
ficult to work around the bay, no kidding.
If these manufacturers you speak of offer
C. W. apparatus at wholesale prices, it even
then will be so expensive that it will be out
of reach for many of us, and of those who
buy it 85% will get self-rectifying sets with
those awful gurgles and howls, with result-
ant QRM. It is necessary to have 100 watts
output of C. W. -before any reliable work
can be done. There have been ships at sea
using C. W. outfits which have sunk be-
cause no one heard their S. O. S. Whereby,
if they had had a spark set everyone likely
would have been saved. Right today KPH
is doing traffic with 2 kw. spark ships 5000
miles out on the Pacific and in summer, too,
on 600 meters. Are there any C. W. sets of
similar power who can duplicate this work
reliably every night? Or beat it? No; it
can’t be did. 1 believe I have stated why
sparks should stay and I do not see any
reason why they should be abolished. I
would like to hear from others on this mat-
ter. Those who want the sparks abolished
are grafters who want to hog the air and
make it a business paying proposition. Did
Marconi invent wireless for such a purpose?
No; 1 should say not! It was meant
a utility—a convenience. These manufac-
turers disguise their advertising by the names
of broadcast and programs so as to pass
government regulations. One man has as
much right to the air as any other, provided
he conducts himself courteously, which all
spark men do. Through the use of the NA
& IM signatures QRM has been reduced to
a minimum and the air is no longer con-
gested. Let's hear someone else’s opinion.
Faithfully yours,
73—A READER.

LISTENING POSTS OF THE NATION

Through thousands of De Forest Everyman or Radiohome
Receivers the American people are “listening in” on nearby
broadcasting stations, adding De Forest honeycomb coils for
longer wavelengths, adding De Forest Amplifiers when it is
desired to entertain a room-full through loud speakers.

Some rest content with these remarkably efficient and
compact but inexpensive sets, others go on to the MR-6
Set, with its greater distance range, or build for themselves,
from De Forest parts, sets of greater elaboration. But the
thing for you to remember is this: whatever your need—no
matter how simply or how deeply you go into radio— De
Forest will meet it.

You get from any De Forest apparatus the dependable
service which the famous name implies.

DE FOREST-RADIO TEL. and TEL. CO.
JERSEY CITY, N. J.

San Mateo, Calif.

RECENT PATENTS
Continued from page 34

John Hays Hammond, Jr., Pat. No.
1,420,629, June 27, 1922. Teledynamic
Orientation System.

A rudder 25 on a moving object 19 is
controlled from an air valve 41, the position
of which is determined by the energization
of solenoids 60 or 61, which in turn is de-
termined by the position of an azimuth ring
80 with two semicircular segments relative
to a brush controlled by the gyroscope 110.
In this way the course steered is determined
by properly locating this ring 80 with re-
spect to the object 19. The positioning of
this ring is made dependent upon the fre-
quency of the energy waves received from,
a distant point by antenna 312, 313, etc.
Thus, while the receiving system is unre-
sponsively, a relay 200 is inactive, and a back
contact 307 for solenoid 308 is made. This

No Howling---No Distortion_-

How often you have been obliged to reduce your am-
plification or eliminate it altogether in order to hear what

the announcer said! In other words, you had to elimi-
nate any distortion brought about by a poorly designed
am "!yhlit transformer,

'he GENERAL RADIO CO. Type 281A amplitying
transformer introduces no distortion. You may enjoy a
good volume of sound and yet understand clearly every
word spoken.

This company is the pioneer in the design and produc-
tion of amplif: |nt transformers. It was the first company
in the Unite tates to produce commercially such an
instrument.

causes energization of magnet 296, and a
shifting of a controller 271 so that motor
255 rotates both ring 80 as well as control-
lers 145 and 147. These controllers deter-
mine the amount of tunirg inductance in the
primary and secondary of transformer 179,
respectively in circuit with detector 318 and
with relay 200. When the rotation of con-
trollers 145 and 147 is sufficient to tune
these circuits to the received energy, mag-
net 308 is energized, magnet 296 is de-

energized, and controller 271 reverses mo-
tor 255. As soon as the tuning is destroyed,
the cycle begins again. Thus azimuth ring
vibrates about a definite direction deter-
mined by the frequency of the radiated

John H. Hammond, Jr.,, Pat. No.
1,419,376, June 13, 1922. Wireless Con-
trol Apparatus.

In this arrangement a wireless detector
causes relay to operate, upon receipt of sig-

Continued on page 44

Bulletin 9110 will be sent on request

GENERAL RADIO COMPANY

Massachusetts Avenue and Windsor Street,
OAMBRIDGE 39, MASSACHUSETTS

Standardise on GENERAL RADIO COMPANY equipment throughout—

DO NOT OONFUSE the products of the GENERAL RADIO CO. with those of other
concerns using the words ‘‘General Radio.’’ The GENERAL RADIO CQ. has been manu-

facturing radio and fie instr ts for many years. It has no affiliations with any I

other company.
Tell them that you saw it ina RADIO
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Better Adju

than any Vernier
Says

The Secret of ‘Bradleystat Control

A single knob varies the pres-
sure on the two columns of

graphite discs.

The change of filament cur-
rent is so gradual and smooth
that no vernier rheostat can
duplicate the noiseless Brad-
leystat. An internal switch
protects the A-battery.

The Bradleystat brings louder
reproduction, quicker tuning,
and a greater range. The ad-
justment is permanent and

precise.
Remember the one-year guar-
antee and the twenty years of

experience behind the Brad-
leystat. Write for latest bulle-

tin, today!

stment
Rheostat

Radio Editor
BuyjjaloEve News

7 N

o R

Electric Controlling Apparatus
288 Greenfield Ave., Milwaukee, Wis.
Member of the National Radio Chamber of Commerce

REGISTERED U.S. PAT. OFF.

PERFECT FILAMENT CONTROL

Tell them that you saw it in RADIO
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Listen to the World with Tresco Tuners

Regenerative Type Tresco Super-Universal Tuner

Oabinet 12x1734 inches.

Formica or Hard Rubber Panel.

Weight, 15 lbs.; shipping, 25 lbs.

‘Wave length range, 150-25,000 M.

Tuners inside—three, AS, B8, K8,
. Recommended by users of the Bureau
of Market Reports and guaranteed to get
all the wireless signals, either CW, spark,
or telephone within the range of the
sending station. This is the only tuner
¥ in the world that has this range of wave
lengths and gets the signals on the small-
est possible single wire serial. Arling-
ton time, Annapolis, San Diego signals
clearly read through even a violent thun-
der storm. Nearly all stations in the
United States of the Bureau of Markets
come in on this tumer in the center
of the United States, and no point in
the count would prevent the recep-
tion of these signals. It is recom-
mended for the Farmer, Bureau of
Markets, Bchoolll Colleges, otc. There
is nothing about it to get out of order or
neod replacing except the high voltage batteries, a replacement of which costs only a few
dollars. We ship only by express. You do not need to know anything about wireless to

i O™

.

DE LUXE TYPE

operate this tuner or to get the signals and telephone reports. Oabinet is highly polished .

and all parts nickel finish. If you wish extra loud signals you may use one or two step
smplifier, as posts are provided on the tumer for this purpose. We only sell this tuner as-
sembled and calibrated to your bulb ordered with the set. It is complete with all that is
needed except a pair of phones and a few dry oells to light the filament of the Audion. y
to use when it arrives with full directions, so that a child can operate it. Priced at $126.00,
¥.' 0. B. Factory. Bulb, $5.00.

Licensed under Armstrong Patent No. 1118149. CIECULARE FREB

TRESCO, DAVENPORT, IOWA
BOX 148

“ILLINOIS” THE RELIABLE

CONDENSER THAT IS MADE RIGHT
AND STAYS RIGHT

Panel Cased Panel Cased
67 Plates ..........$7.00 $8.50 23 Plates ..........$2.78 $4.00
43 « ceeseces..$3.50 $4.7 13 « ceceeecsss$2.25 $3.50

Vernier with single movable plate applied to 18, 28 or 48 sizes, $2.00 extra.

, Above list is for our Regular Style with Knob, Pointer and Scale. We also
furnish the Condenser with smooth 8/16 inch staff suitable for Dial at 15¢ off

list.
A 8-inch Bakelite Dial with Condenser, add 50c to list.
Fully Assembled and Tested. IMMEDIATE SHIPMENT.
Money back if not satisfied. Just return within 10 days by insured Parcel! Post.

Sent Prepaid on Receipt of Price, Except: Pacific States, Alaska,
Hawaii, Philippines and Canal Zone, add 10c. Canada add 26c.
No Discounts except 6 per cent on orders of 6 or more. Send for Bulletin.

G. F. JOHNSON '

625 Blgck Avenue
Springfield, Illinois

Hear Radio Right!

Starnes Superadio Specials, same as used by Ha T. Starnes in his lecture-demonstrations
on Obhautauqua and Lyceum Circuits in United States and Canada, under all conditions.

3500 mile receiver, twe stages, piano finish mahogany cabinet...............ccu.0 $200.00
Two stage radio frequency amplifier, the beat. ......cooevevevonconsse 5000000000 $76.00
Detector, and ene stage audio frequency amplifier.......coccceenceeccsascececsns 40.00
Detector, and twe stage audio frequency amplifier........cccvevvrvescscsnssacce 560.00

With automatic filament €Ontrol.......ccveviiusnvsrcceernocsocccncanonses $60.00

Olapp-Bastham, Westinghouse, and other standard outfits at regular prices.

Starnes Superadio Service, Covington, Indiana

Tell them that you saw it ia RADIO
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nals, This in turn completes the circuit for
the pilot motor 22 driving a controller 43.
This controller affects a motor 58, operating
a mechanism for moving a rudder 63. Vari-
ous safety devices are installed, such as limit
switches 68, and switches 71 for preventing
the motor 58 from moving the rudder too
far. Furthermore, an arrangement is also
described for inserting rotating segments in
the antenna circuit, whereby signals of a
definite predetermined sequence can affect
the detector.

John H. Hammond, Jr., Pat. No.
1,419,377, June 13, 1922. Radiodynamic
Occulting System.

Shutters 10 for intercepting beams of
light from a searchlight 1 are controlled by
radiant energy from a distance. This is
affected by the aid of receiving circuit 2, 3,
4 and magnet 8 operating a pneumatic cyl-
inder 23. This cylinder in turn operates
the valve 27 for admitting air into cylinder
15 or for permitting it to exhaust. The shut-
ters 10 are directly operated by a rack 13
connected to piston 14 in cylinder 15.

John H. Hammond, Jr., Pat. No.
1,420,255, June 20, 1922, Antenna for
Radiotransmission Systems.

In order that a sufficient length of an-
tenna may be utilized even on small vessels,
one end of an antenna A is attached to a
float C, and the other end to a line F in
mast M. Appropriate insulators I-I’ are
provided. To vary the length of the an-
tenna A, a winch W may be connected to
float C by means of a rope or cable B.

John H. Hammond, Jr., Pat. No.
1,420,256, June 20, 1922. System of Tele-
dynamic Control. .

A transmitting station is arranged to send
groups of waves of a definite controllable
frequency, which are received by a receiving
system A!L2El, The relay O is energized
with a frequency depending upon the group
frequency, and the solenoid N takes up a
position which corresponds to this group
frequency. If the frequency is high, the
solenoid N pulls core 3 entirely to the right,
if of an intermediate value, the core 3 stays
central, and if of a low value, or if no radi-
ations are received, the core 3 moves to the
left. A piston P and cylinder Q damps
these movements. These movements of the
core 3 are caused to operate a rudder mov-
ing mechanism Y by the aid of cylinder U
and valves 9 and 10, so that the rudder is
moved to any desired position depending
upon the frequency of the impulses received.

John H. Hammond, Jr., Pat. No.
1,420,257, June 20, 1922. v%yltem and
Apparatus for Automatic ave Selec-
tion.

In order to prevent interference, an ar-
rangement is provided whereby the wave-
lengths of transmission and of reception are
synchronously varied. Thus at the trans-
mitting station upon depression of a signal-
ing key 3, a solenoid is energized which
causes rotation of tuning coil 5. This rota-
tion is such that contacts 6 on the periphery
are changed to change the number of turns
in the antenna circuit. At the receiving
station a similar arrangement is provided to
rotate the tuning coil as soon as a signal is
received.

John H, Hammond, Jr., Pat. No. 1,-
418i869; June 6, 1922. Teledynamic con-
trol.

A magnet is energized in response to radi-
ations received. The duration of the radi-
ations determines the travel of a core and
that of an attached roller. The core also
carries a valve member for controlling the
admission of fluid under pressure to various
cylinders for causing the rudder of the body
to be shifted, or for coupling a prime mover
to a propeller shaft.

Digitized by Google
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s, Red Seal Battery Contes

Closes
Nov. I5¢

Jor the Best Answer

The Prizes

It is appropriate that the Manhattan
Electrical Supply Company should be the
first to offer such Radio Sets as these.
This company was one of the pioneersin
selling radio, as well as being the manu-
facturer of Red Seal Dry Batteries
used so successfully in connection with
radio sets.

First Prize—$725.00
Complete Kennedy Radio Set

This Cabinet Type complete Radio Re-
ceiving Set is one of the finest and most
l'i%-to-date receiving sets yet produced.

e cabinet is walnut and stands 58 in-
ches high. Range from 400 to 600 miles for
wireless telephone and 2,000 to 3,000 miles
for wireless telegraph. Contained with-
in the cabinet are all batteries, Radio Hom-
charger, De Luxe and Magnavox loud
speaker with special horn. Installed free,
in the home of the winner.

Second Prize—$408.50
Complete Weastinghouse Radio Set

It consists of the Westinghouse R. C.
Receiving Set and Western Electric Loud
Speaker, ‘““Tungar’ Battery Charger,
Storage Battery, ‘“B” Batteries, Set o
Manhattan 3,000 ohm Headphones, 3
vacuum tubes, 2 telephone plugs and
complete antenna equipment. Installed
free in the home of the winner.

Third Prize—$256.50 Complete
Grebe Radio Set

A complete receiving outfit made up
of the well known Grebe C. R.—9 Re-
ﬂergtwe Receiver with Two Stage

plifier, Magnavox Loud Speaker,

YouWin
THIS

$725.00
Complete Radio
Set-Free

Hears broadcasted concerts 400
to 600 miles away; receives wireless
telegraph from Europe, South
America, from ships on the h
seas, etc.

tan 2,000 ohm Headphones, 8 vacuum
tubes, 2 telephone plugs and complete

antenna equipment. Installed freein the
home of the winner.

850 Other Prizes
To each of 50 other contestants whose
answers are meritorious will be given
one of the famous Manhattan 2,000 ohm
Radio Headsets. These headsets have
great sensitiveness and high amplifying
qualities.

How to Enter the Contest

Simply follow the instructions on the
Contest Blanks given away by stores all
over the U. S. A. Nov. 1 to Nov. 16.
You will recognize these stores by the.
Red Seal Window Display picturedbelow.

The prizes will be awarded for the
most appropriate answers completing
in your own way, in not more than ten
words the following sentence:

The Red Seal Dry
Battery is best—

1. becauseitisthe

Important:-—Only those answers writ~
ten on the official Contest Blanks will be
considered. Mail as many answers as
you like to: Red Seal Battery Contest,
Manhattan Electrical Supply Co., Inc.,
17 Park Place, New York City.

The Judges g

The winners will be selected by the
following Judges: Mr. Llew Soule, Editor
of ‘““Hardware Age,”’ New York; Mr.
Howard A. Lewis, Manager of ‘‘Elec-
trical Merchandising,”’ New York, and
Mr. Joseph A. Richards, President,
Joseph Richards Co., Inc., Advertising
Agents, New York.

Announcement of Winners

The names of the winners will be pub-
lished in the Saturday Evening Post as
soon as possible after the contest closes.

In case two or more persons submit
winning answers, prizes identical in
character with those offered will be given
to each successful contestant.

Important to Dealers
Duplicates of the 53 prises are to be
given to dealers having the BEST CON-
TEST WINDOWS. Write us at onoe for

Storage Battery, Radio Homcharger De full information and free window display
Luxe “B" Batteries, set of Manhat-  ‘Windows Nov. 1 to Nov. 15.. It identifies | ~Taerslif you haven't alroady done so.
Dealers who will give you free Contest
Entry Blanks.
ELEkCeTR'CdA;} SUPPLVReCdO.,INC.DtlyEl\IV YORK y
amo atteries
Makers of the Lo B e o ry, Datser
A Tell them that you saw it in RADIO
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Leich Radio Head Phones

Time Tested
Accurate Protected
Reception Adjustment
Bakelite Cap Unbreakable Shell
Inside Terminals Comfortable
Weight 11 ozs. Head Band

Made frot;: the best o{_l matetl;iqb
A Quality Product at an Honest Price ,
2000 Ohm—87.50 3000 Ohm—$10.00

Leicjlh Electric Co.

Genoa, lllinois

/2SI W Il
LIGHTNING ARRESTE
Lessen Static Interference---

Increase Your Pleasure With Radio

The finest radio outfit you can buy may be rendered useless
through the influence of lightning or static in the air.

Posted Radio users now take the precaution to protect their
outfits by installing the Brach Vacuum Lightning Arrester
—the one specified by experienced engineers.

The Brach Arrester has
demonstrated its superior-
ity and dependability in the
service of great railroad
and telegraph companies
and the U. 8. Army by
faithful performance
throughout many years.
It is built up to a standard,
not down to a price.
Listed by the Underwriters’
I.albontor{n. sgldm by I.e:cll-
Radio an ectric
. Dealers Outdoor Type, $3

L. S. BRACH MFG. CO,, NEWARK, N. J.

16 years Specialists in Lightning Protective Apparatus
Also mz:- of golﬂen.u Best for 8oldering Radio Counections
Ooast Representatives—Pacific States Electric Co., San Francisco, Los Angeles, Oakland,
Seattle, Portland, Spokane.

Indoor Type, $2.50

JILLION POINT MINERAL
Gfe Worldr Greatert Radio Crystal

M. P. M. is revolutionizing radio. It is supersensitive and is the only
erystal which reproduces from every point on its surface. Doubles your
radius and greatly increases the audibility.

Send 50c and the name of your Radio Dealer for two M. P. M. crystals;
concert tested and guaranteed.

Dealers: Write—today —for complete information about M. P. M. and our
attractive sales proposition.

M. P. M, SALES COMPANY

Dept. B 247 So. Oentral Los Angeles, Cal.

Tell them that you saw it in RADIO

HOW TO BECOME A PRO-
FESSIONAL RADIO
OPERATOR

Continued from page 12

coupler should be at least large enough
to tune in the 600-meter shipboard sets
and the 800-meter radio-compass sta-
tions. All but the very smallest instru-
ments on the market will do this.

When the student can afford it, an
audion detector is greatly to be desired,
since it will tremendously increase the
effective range of the receiving set and
1s so much more interesting to operate
than a crystal device. An audion de-
tector will make good receiving possible
on a very small aerial, and will enable
the experimenter to hear the amateurs
with CW transmitters. More import-
ant still, when the student has an audion
he may, with small additional expense,
add a long-wave honeycomb-coil circuit
to his outfit and listen in on the high-
power arc stations.

With an audion detector the larger
arcs and alternators can be received
with good audibility anywhere in the
United States, and, therefore, an out-
fit that will bring them in is of especial
value to the youth living in an isolated
section of the country where there are
few stations close at hand to listen to.
Indeed, a receiving set that will tune
in long-wave CW signals cannot but be
of inestimable value to any learner,
since much of the high-power transmis-
sion is carried on at a comparatively
slow rate of speed and many of the
larger arcs are operating almost con-
tinuously, enabling the student to have
receiving practice at almost any hour
of the day or night. Some of the arcs,
again, are operated on very fast cir-
cuits; and therefore the advanced
learner is also afforded valuable prac-
tice on the long-wave receiving set. The
student who can successfully copy the
Federal Telegraph Company’s overland
arcs and the Radio Corporation’s trans-
oceanic alternators need have no fear of
the radio inspector’s omnigraph.

The country boy who has no elec-
tricity to charge a filament-lighting
storage battery should not despair of
having an audion detector. If he can
afford to buy eight Edison primary cells,
his filament-current problem will be
solved. The cell referred to is known
as the “Edison Type Q,” and is widely
used for igniting farm gasoline-engines,
and in motor boats. These batteries can
be bought in the electrical stores or in
almost any large hardware store that
handles gasoline engines.

Not less than eight of these cells
should be used for lighting an audion
filament, since their voltage on closed
circuit is about 0.6 to 0.7 volt. The
voltage is considerably higher on open
circuit, however, and so it is very im-

Continued on page ¢8
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Type R-3
with 14 inch horn
(illustrated above)

$45.00

Type R-2
with 18 mch horn
$85.00

Model C
Power Amplifier
2 stage
AC2.C . . $80.00
3 stage
AC3-C . . 110.00

How Science has br ,dg
with wireless the miles

beiween city and counkry

O the health and independence of farm or
suburban life, Magnavox Radio adds the large
city’s most envied advantage—access to whole-
some, 1Inspiring entertainment.

Magnavox Radio, the Reproducer Supreme, brings out all
that is finest and best in broadcasted programs— clearness,

fidelity to the original; and above all, sufficient power to be
enjoyed by the entire family and their guests.

When you purchase a Magnavox Radio or Magnavox Power
Amplifier you possess an instrument of the very highest
quality and efficiency. Without the Magnavox, no receiving
set is really complete.

The Magnavox products may be
had of good dealers everywhere.

THE M AG NAV O X C O MPANY New Yorko(x;li‘i!:i::::11 3(%Slié‘e);gﬁith Avenue

%’GMAVO)( pADIO

ducer Supreme
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THE RADIO STORE

562 East Colorado Street

Pasadena, California

Our 1922 Radio Manual is just off the press.

The price is 50c, but free if you send in the coupon at the bottom of this adver-
tisement,

Please note the following corrections:

Cover—ALTADENO, should be ALTADENA.
Title page—add Radio 6XR at bottom.

Page 61 —Acme transformers, prices are f.o.b. factory.
Page 68—No. 384 Lightening switch........
Page 66—12906 Acme filament transformer.
12907 Acme filament transformer..... 8006
Page 67—12764 Acme C. W. power transformer.......
12756 Acme C. W. power transformer....... 5.00
Page 70—188568 UP-1653 instead of UP-1626............ . 1.50
18364 UP-16564 instead of UP-1627............... 5.76
7.00
00

Page 76—Motor generators, prices are f.o.b. factory.
18209 H-2 instead of J-2........ 006000006 000000 08 change 47.

Page 77—13816 Type A motor, 116 volts................... change 12.50
Page T79—18366 UC-487 instead of UC-1681 condenser.
13866 UC-488 instead of UC-1632 condenser.
18367 UC-489 instead of UC-1634 condenser.
13368 UC-490 instead of UC-1636 condenser.
Page 83—1356956 Paragon Radio Telephone 2-6U............ change 70.00 to 72
Page 86—13246 UV-204 250 watt Raditron............... change 110.00 to 115.
Page 89—12621 General Radio Socket...........cocun.. ’....change 150 to 1
Page 94—12476 214-A & 214-B Gen. Radio Rheostats........ change 2.60 to 2
Page 106—6 ft. single silk cords..........ccovveiieertecnnneenns 8
6 ft double silk cords......coovivirreriiiiienrenannanns .80
Others not stocked.
Page 108—All types Baldwin headsets...........ccveeeennennnn.
All types Baldwin single units.............cc00iveeen..
All types Baldwin single units with cord...............
Page 117—Add Westinghouse AD antenna equipment.............
Page 118—Add Westinghouse AD antenna equipment.............
Page 181 —RA-10 Paragon Regenerative Receiver........... change 76.
Page 132—DA-2 Paragon Detector-Amplifier............... change 66.
Page 133—Make same changes as above.
Page 148—247-A General Radio Condenser .001 mfd......... change 6.
247-B General Radio Condenser................. change 8.
Page 1569—13662 Federal Universal Plu 1.
b.

§88 58888 sT
=t NV CN h‘HHN;:g

WOP HPIWoR]
88 8233338

=4
(-]

8.00

» =3
=D N
QA8 8888

and 88

Page 161—12161 Federal Anticv)acity ey, discontinued.
Page 164—13610 Station type Vocaloud............ccccnn.. change 3
Page 172—12124 Gen. Radio portable milliameter........... change 8
12126 Gen. Radio portable milliameter........... change 8
12126 General Radio portable milliameter........ change 8
12127 Gen. Radio portable milliameter........... change 8
Page 176—Type 64 and 74 Jewell meters................... change 7.
13418 type 54 1600 volt Jewell meter............ change 28.
Page 181 to 1856—Prices on application. .
Page 187—All kinds of wire in stock, prices on application.
Page 188—13779 Homcharger either 50-or 60 cycle........ H0a00008
Page 189—5 amp. 60 cycle Tungar Rectifier..................... .
2 amp. 650 cycle Tungar Rectifier...........ccv0vvvenns

We have many things in stock not shown in manual, in fact, everything worth
while in radio. ’

Paul Franklin Johnson

COUPON

— — — —— C— — — — — — — — — — ——— ———— — — — — — — — -

The Radio Store,
5§62 East Colorado St.,
Pasadena, California.

883888
§8858888 888 §&°%
Broowsd mwo
38388883
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As advertised in November RADIO, please send me without charge one
copy of your 1922 Radio Manual. In return for which I give you the fol-
Iowmf information:

Call letters..............covivvnnnn Signed..... 00000050600000600060000000
..................... Street ..................City ................State
I have a crystal (or vacuum tube) receiving set with...... step amplifier.

1 have a spark (or vacuum tube) transmitting set.
I hear Radie KGO the Altadena Radio Fome, loudly, (medium, faintly).

I have no receiving set but am interested im a............ type set.
Tell them that yeu saw it in RADIO

Continued from pege 48

portant that the experimenter employ-
ing them take care to cut in all his
A-battery rheostat when first lighting
his audion, or he is liable to have a
burnt out filament. After the tube has
been lighted for a few minutes, the volt-
age will begin to fall off and the fila-
ment rheostat must be readjusted every
few moments until the cells become
steady. I installed just such a battery
outfit for a radio amateur in Alaska,
wiring in a small double-pole double-
throw switch to throw the current from
the audion detector to the spark-coil
transmitter or vice versa, and the ar-
rangement proved remarkably successful.

Ordinary dry cells may also be used
to light an audion filament, but they
are not to be recommended for such
work. Eight dry cells connected in
series-parallel will give from 20 to 50
hours of intermittent service on a single
detector tube.

The student operator who is so un-
fortunate as to live in a place where for
some reason or another even a small
aerial is impossible had best buy or
assemble a good Tegenerative receiver
and two-step amplifier. This is a
somewhat expensive undertaking, it is
true, but almost any of the better re-
generative and amplifier outfits on the
market will give astonishing results on
a small indoor aerial or frame. The
maker of one of these super-sets declares
even that if the tyrant landlord prohibits
wires and poles on the roof of the flat,
you can “hook 'er to your bedspring,
and let the rest of the world go by!”

Automatic Sending Machines

AGREAT many radio amateurs
and prospective operators who are
anxious to learn to receive in the short-
est possible time are buying one or
another of the automatic transmitting
devices. The various sending machines
on the amateur market are virtually
alike in principle, in that they employ
spring-motor-driven metal discs or rec-
ords, which have raised dots and dashes
on their edges; these in turn operating
a vibrating contact which may control a
buzzer circuit and so reproduces the
signals on the metal discs. ‘
These machines are undoubtedly of
value in learning to receive, since they
will furnish code drill at any time and
at any speed the learner wishes it, but
their most serious shortcoming is the
scant variety and the inflexibility of the
practice material they afford. The
metal discs carry only a few words, and
when the student hears them transmitted
a few times, he knows them by heart.
The practice then becomes valueless.
The learner must constantly have new
and unanticipated material to work on;
he may become able easily to recognize
Continued on iagc 5
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a New Willard
‘A’ Battery for

A new Willard —at a new low price!

That'’s the Willard FW Radio “A” Storage
Battery.

It has Willard-quality plates, selected _
wood separators, tested rubber jars, well-
built acid-proofed container.

It has specially-designed terminals that
do away with clips and insure tight, easily-
made connections.

- It has a special marking for the positive
terminal, so that there’s no chance of your
hooking up the battery in reverse.

It has patented soft-rubber gaskets around
the terminal posts to prevent leakage.

It has a stout roller handle that’s easy
on your hand.

And remember this—

All Willard Radio Batteries are
Shipped Dry and Fully Charged

This means that you are always certain of a
fresh battery—a battery in which there has been no
deterioration—and one you can put to work at
once without charging. All that isrequired is the
adding of the electrolyte (a solution of pure sulphu-
ric acid and water) which takes but a moment.

See the new Willard FW Battery at the nearest
Willard Station or at your dealer’s.

ampere-hour
capacity

WILLARD STORAGE BA.TTERY CO. Made in Three Sizes
Clevelandg Ohio Capacity and prices of this new battery are
Made in Canada by the as follows: 40 a. h., $13.60; 80 a. h., $17.50;

Willard Storage Battery Co. of Canada, Limited, Toroato, Ont. 110 . h. $22.00. Prices slightly higher west

of the Mississippi and in extreme South.

STORAGE
BATTERY

Tell thom tha& you saw n. ln BADIO
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“SPECIFICATIONS

Each '‘Red Head’’ receiver is wound to 1500

ohms (3000 ohms per pair) with highest
quality electrolytic copper on accurately
ground pole pieces attached to the best mag-
net steel procurable for the purpose. Ma-
chine-finished aluminum backs with strain
posts and nickeled binding posts. Ear caps
of scientific design, moulded from our special
red-brown composition, comfortably fitting
| the ear. High quality, fully adjustable mili
tary type head-band with seamless tape bind-
ing. Green mercerized cord. Careful work-
| manship and distinctive appearance. Fully
|‘ guaranteed.

These are the original tested crystals.

They'r
remember that!—and by the name *‘‘J.

The Newman-Stern m
Building

N.

Have you observed how the Teagle
coming to the front?

man-Stern ‘‘Red Heads,’' they're

ASK FOR THE GENUINE ‘‘NAA’’ DETECTOR MINERALS

8. Newman''
Silicon or Goldite, unmounted, 25¢; mounted (set in Woods metal in brass cup) 40c.

INCORPORATRD

‘‘Demonstrated merit’’ is the reason.
Weo are the producers of Teagle Rheostats, Sockets, Conden-
e®sers, Detectors, Orystal Receivers, Adaptafones, etc. Like New-

3000 ohms, complete with
cord and military head-band

N $6.50

At the new price of
$6.50 per pair, ‘“Red
Heads’” represent to-
day’s biggest value in
radio headsets.

It’s a Fact That—
‘'RED-HEAD’' 'Phones at $6.50 are the
lowest priced, high-grade, 3000-ohm, aluomi-
num cup receivers on the market. The new
price is possible only because of greatly in-
creased production and cleverly improved
facilities. Not one fota of quality has been
sacrificed.

For sensitiveness, for mechanlcal perfection
and for durability, '‘Red Heads'’ easily sur-
pass any ’'phones ever offered at anything
like the $6.50 price. Their genuine merit
has created a country-wide demand for ‘‘Red
Heads.” Obtainable at your dealer’s, or senmt
direct on receipt of price.

e distinguished by their tested sensitiveness—
on each container. ‘‘NAA’’ Galena,

CO. Cleveland, Ohio

line of radio products is

FULLY GUARANTEED.

Type B Vario Coupler Dayton Phone

Sqummd Round Plave .0003 Mf
.0005 Mf

%0070
Jelelelelelel
ppLppn

ariometer Moulded Bakelite

T

'hpe B Vario-Coupler *
Vnno-Coupler g

Phone Jacks

Jobbers and Manufacturers write for

—————=[)AYTON RADI0O PRODUCTS=——=

Are the most complete and most accurate of any Radio apparatus made by one Company in America.

VARIABLE CONDENSERS IN 4 SIZES

ario-Coupler Moulded Bakelite. ..........
Variometer Bakelite Tubc Type ...........

The A-C Electrical Mfg. Co.

Makers of Electrical Devices for over 20 years

Receiving Set Moulded Bakelite Variometer

Catalog and Discounts

Dayton, Ohio

Tell them that you saw it in RADIO
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constantly-repeated matter sent at a
speed of even thirty words a minute
when he can hardly copy ten words a
minute of unfamiliar text.

There is a way, however, to get a

| great deal of valuable drill with one of

these transmitters, and that is by putting
on the dials upside down. Then, when
the machine is operated, the dot and
dash combinations on the discs will be
sent backward, reversing not only the
words, but also many of the letters—as,
for an example, B will be changed to V,
F to L, and so forth. The transmitter
will thus reproduce groups of miscel-
laneous letters, virtually code, upon
which the student can practice for
weeks without memorizing the combi-
nations to any great extent. It will be
observed that the letters C, J, and Z
sent backwards will form unused dot-
and-dash combinations, and these must
be simply disregarded. It would be a
good thing perhaps if the manufacturers
of automatic transmitters would furnish
sets of code dials for them.

It is sometimes asserted that the send-
ing of the automatic transmitter has a
lifeless, machine-like sound, peculiarly
different from hand sending. While it
is true that the metal-dial type of ma-
chine lacks the personal touch of man-
ual sending, I can not see that this is a
very serious disadvantage. A typewrit-
ten letter lacks the individuality of
handwriting; but it is nearly always
more readable. The ultra perfect style
of the dial transmitter greatly resembles
good vibroplex sending, and at any rate
it is easier and more pleasant to read
than some of the hand-sent stuff that
nightly rattles our receiver diaphragms
like some one shaking a handful of peb-
bles in a tomato can.

The automatic transmitter is perhaps
of greatest value to the beginner, not
only as a means for fixing the code in
mind, but especially in helping him to
attain sufficient speed to read a little
of what he hears on his receiving set.
When he acquires a receiving speed of
ten or twelve words a minute, he may
lay aside the sending machine and devote
his available time entirely to listening in.

In conclusion, no prospective radio
operator should ever attempt to learn to
receive solely by the use of a mere me-
chanical device. The accepted methods
of handling commercial traffic; the
heavy jam of interference encountered
in actual work; an acquaintance with
that old devil of the air, static, and skill
in the manipulation of receiving appa-
ratus—all these would be unknown to
the operator who learned his receiving
entirely with a sending machine. Even
supposing he were to attain the speed
necessary to pass the government exam-
ination for a commercial license, he

would be in sorry confusion when he
Continued on page 54
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