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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 a 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
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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 fastzr than he is able
accurately to receive—a better rule is to
send no faster than can be done without
breaking 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
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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 wvalue 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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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
1 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 1 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. 1 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.

1 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. I 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. I 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.

I 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
léeause 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-
;:ll: 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
pile. 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,
%o 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-
ference. 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.
The 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 resunlt 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-

29

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, Cal.,, 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, B. Benjamin,
6XAQ, Los Angeles, B. Lindsay, 6ZF,
Reedley, Cal, Lawrence Mott, 6XAD,
Catalina Island, A. E. Bessey, 6ZK, Sun-
nyvale, Cal.,, I. I. 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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Pn?nod by White, Prost & Evans, Patent Attorneys, 8an Francisco, who have been particularly active in the radio
field for many years, and from whom may be obtained further Infomadon regarding any of t.lu’pamta 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
oscillatory 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 amphﬁed 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, 15,
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 Movm( 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 pesition 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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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, 1560-25,000 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 aerial. Arling-
ton time, Annapolis, San Diego si s
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, Beln'mlll Colleges, otc. There
is nothing about it to get out of order or
need 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 t" (‘_: f"? 'f":

-
*
*
>

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
amplifier, 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 ocells to light the filament of the Audion. Ready
to use when it arrives with full directions, so that a child can operate it. Priced at $186.00,
¥. 0. B. Factory. Bulb, $5.00.

Licensed under Armstrong Patent No. 1118149. CIBOULAR 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 ..........$2.75 $4.00
43 “« ceresees..$3.50 $4.7 13 « coesssssse$2:.28 $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 26e.
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 Ohautauqua and Lyceum Circuits in United States and Canada, under all conditiona.

3500 mile receiver, twe stages, piano finish mahogany cabinet........co00ieueenne $200.00
Two stage radio frequency amplifier, the best. ......ccocvvvevssconsse SRt 00 000 76.0
Detector, and ene stage sudio frequency amplifier. ......cccvceecececcrscaccscnce 40.00
Detector, and twe stage aundio frequency amplifier.......ccvocceeveconcnconccance 560.00

With automatic filamemt comtrol........cccvviivieerciorcnoncsnccsncnseansee $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

Continued from page 42

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.
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APPARATUS
THAT RADIATES

Remler No 93 A Battery
Potentiometer Prce75¢

Price 75¢

Remier NoA2 Bakelit
Panel Plug Price €

Remler No 40 Bakelite
(ol Plug Price 60¢

Kemier No43 Bakelite
Coupting Plug Price 90¢

Remler No 48 Coxl Mountin

Remler No49 Coll Mounting
200750 rurn Coils Price

1000101500 turn coils
Price 75¢

Remier No 810 Junior Reeostat
Panel Type Price 1%/2 amps.
Carrying Capacity $10

Remier Q36 No8%0 lapgwo
Conl Uit Price3600

Remler No@,3 Heavy Duty Rheostat
Panel Type Price 3 amps
carrying capacity $1.75

REwm o»
vt gt vy
i ol

PN c

Remler Type 502 Panel Mounted
Variometer Pncd 10,50

Remler Type %05 Panel Maunted
Vano Coupler Price $1200
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QUALITY .

Remier Nol0O - 3" Bawelite Dial
and Knob Yie or Va Sshaft

WHY REMLER

Pictured on these two pages is the famous

y

Remler Type 500 Bakelne Molded
Variometer Price $ 750

Remier No46 Bakelite

Coupling Plug with
Binding Et:sts #1100

Giblin-Remier Inductance Coils 2001500 Turns
Maximum Inductance and Mintmum Distriouted

Lapacity

Remler line of Quality Radio Apparatus
built to serve the needs of the Amateur—
built from the Amateur’s point of view.
Look the Radio field over—you will find
that Remler Apparatus is often copied in
design, but never equalled in quality. It is
designed right, built right, priced right, and
works right. It is the Quality Apparatus
—sold under a genuine guarantee.

We urge you to look the Radio market over
—to test Remler alongside any make of

REMLER RADIO MFG. COMPANY

Eastern Representative:

e el 154 W. LAKE STREET, CHICAGO, ILLINOIS

248 FIRST STREET, SAN FRANCISCO, CALIF

Remier Type 330 Detector
Panegl Price $8.50

STANDS FIRST IN THE RADIO FIELD
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STANDARDIZE
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REMLER

Hemler NO9Q -1y Bearing
Switch Price 754

Remter Type 503 - 180° Vario - Coupler
Price $540 _
Remiler No 82 - 127 Plain
Lever Switch Price S0¢

Hemier No 44 Extension Handle

Price 30¢ Remler No34 -1 Plain Type Lever

Switch 1/s Cotlar Price 40¢

eriﬂ No91 | Bearmg Type
Lever Swit¢ch Price 604

Remier NoBS-NP Blndlng‘
Post ¥ax Y2 Pnice 15¢

Remler NoB8G -NP Bindmg
Post /2 x3/a” Price 20

Remier No 400 3 - Coll Mounti
Price 87 5& "8

Re¢mier No 92 Bakelite Molded

VT Socket Price %100 Remler No83 I'Plain Type Lever

Switch - 316~ Collar Price 40¢

Radio Apparatus—results are its best sales
argument—we leave it to your better judg-
ment. See your nearest Radio dealer to-
day—standardize on Remler Apparatus—it

Radiates Quality.

NEW REMLER CATALOG

Send 10c for new 40-page Remler C_atalpg
just off the press, containing circuit dia-
grams for Remler Apparatus and other
useful information, including a table of in-
ductance, capacity and wave length.

&

Remler NoB4 -1/4 " One Pigce
Stider Price 29¢

Remier NolQ -1 V" Bakelite
Knob Pnce20¢

' Remier No95 -1 PainType Lever
Switch with NolQ Knob Price 50¢

NO. 87

REMLER |
GRID '
CONDENSER T
D0018 MFD. b"hi“-fulﬂ

Remler No 97 Grid Condenser
Pnce 20¢%

L4 N ¢

Lk Ty L
K

- . N i

Remler No 96 Variable Grid Leak
Price 40 ¢

Remler Type 333 Amplifier Panel

Remler Type 331 Amplifier fan:l
less transformer Price $900

less transformer Price %600











































RApio for NovEMBER, 1922

o))

RADIO

FREQUEN RADIO CABINETS BINDING POSTS
[AMPLIFI:NG TUNBR

$2.50 to $5.28 8c., 7}4c., 10c.

MAGFON
$10.00

VARIABLE CON DENS'ER

MODEL *‘A"
MODEL "B" 1.78
MODEL “C*” 2.28

THE CroSLEY MANUFACTURING COMPANY makes a com-
plete line of Radio Parts that are as good as money can
buy and at about one-half the price you will pay anywhere
else.

Write for Catalog

CROSLEY CRYSTAL RECEIVER MODEL XV. A

sany finished cabinet with amplify-
'K The Receiver is the same as
c osu:V RECEIVER MODEL X shown on this
page and is the acme of efficient and beautiful con-
struction. See below for description of RECEIVER
Mg.D.EL X. Price, without ones, Iuncri;;oga

CROSLEY RECEIVER MODEI.. V1. This set consists of
one stage of Tuned Radio F Amplification and
Audion D . It is mally lor u.o with head
ph but is fally o be used with
any type of loud speaker. Additional armplification 1s

y if head ph and horn are in receiving
local stations. Price, without ph batteries or

CROSLEY RECEIVER MODEL X. ls the same as MODEL V1 with CROSLEY RECEIVER MODEL XX. Same as the
two stages of Audio Freq Amplification added. In placing this CROSLEY R!CEIVER MODEL "XV shown above
receiver on the muk.t. we are olodn' you a unit whoee e, volume but with t for batteries and a board
nnd lectivity kabl Nothing can compare with it at twice under the amplifying elnmbcr tlut slips out lorm-
v Dcvolqnd in th- CROS laboratories, this unit is ing a desk for the ator. Music received o
nb.o utoli last word In Ion¢ range Radio Recelving Apparatus. thm instruments will be heard tl\m'h a l.r‘o
Used wi ho«l ones and loud speaker, It will bring in dht-nt m and often the enti B
stations all over the house. Pﬂu without phones, batteries or tubes ful Mdno'.ny ﬁnhhos cabinet. Without phonu.
............................................................... $85.00 batteries or tubes, Price.....................§

Jobbers and Dealers

If you offer CrosLEY Apparatus to your trade, you will be working with
the LINES OF FORCE instead of against them. The demand for CROSLEY
instruments is increasing by leaps and bounds. Write for our attractive
discount sheet.

Write for Catalog

CROSLEY MANUFACTURING COMPANY

DEP’T. R3 CINCINNATI, OHIO

Tell them that you saw it in RADIO
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A photograph showing
the heart of the Man-
hattan_ Radio Headset—
s the coils and the magnet.
|y

It's What's Inside
the Receiver Case that Counts

R emovE the cover of a Manhattan Radio Headset. Note the large
horse-shoe magnet. It is made of Tungsten Steel—the most expen-
sive material for permanent magnets, and the best because of its hard-
ness and property of retaining magnetism indefinitely.

In the center of the case is the electro-magnet with its pole pieces
made of Silicon Steel. Energy received from a wireless message is
exerted on the diaphragm through the pole pieces. If the pole pieces
absorb any of this energy, the pull on the diaphragm is less and the
performance of the Headset weakened. Silicon Steel pole pieces cut
down energy loss, and give strong signals.

These are two points in the interior construction of Manhattan Head-
sets which make for superiority.

Look for the Manhattan Headset box on your radio dealer’s shelf.
It’s illustrated below. All genuine Manhattan Radio Headsets may be
identified by the “M-Seal-Flash” on the back of each receiver case. It’s
your guarantee of quality.

ANHATTAN

ELECTRICAL SUPPLY CO.INC.

Makers of the Famous Red Seal Dry Batteries
and Manhattan Headsets

ST. LOUIS
1106 Pine St.

NEW YORK
17 Park Place

CHICAGO
114 So. Wells St.

SAN FRANCISCO
604 Mission St.

Next month we will tell you
more about the ‘‘heart of the
Manhattan Headset.”

No. 2501 No. 2500
3,000 Ohms 2,000 Ohms
$7.00 $6.00

Tell them that you saw it in RADIO

Contsnued from page 76

vibrate only a few times. The vibra-
tions of the second fork are built up
only by the cumulative action of a series .
of waves striking it, each wave being
of almost equal strength to that of the
one which preceded it. If we should
seize the prongs of the first fork after
one or two vibrations have taken place
so as to check or damp its vibrations,
there would not be enough waves radi-
ated to produce much effect on the sec-
ond fork. Similarly, if we should hold
the prongs of the second fork, even
though those of the first fork were left .
free to vibrate, it would be impossible
for the second fork to assume much
vibration from the waves radiated by
the first.

The same phenomena may be ob-
served in radio circuits. We learned
from the last assignment that if the
resistance of a circuit is too great, its
effect is equivalent to the damping effect
of the hand upon the prongs. The cir-
cuit will not oscillate, or if at all—only
feebly, i. e., for a few swings or cycles.

pig
G

=

v
Fig. 21. Detector in Fig. 22. Coupled
Antenna Circuit Circuit

The detector is the device in the re-
ceiving set, which, after the received
current is made as large as possible
through the proper tuning, transforms
the current into a form suitable for
actuating the telephone receivers by
means of which the sounds are actually
heard. It is a characteristic feature of
detectors that they all possess high re-
sistance.

In the first receiving circuits which
were invented by Marconi, the detector
was inserted directly in the antenna
circuit and the telephone receivers were
connected directly across it, as shown
in Fig. 21. The high resistance of the
detector, however, not only greatly re-
duced the value of the current flowing
in the antenna circuit, which resulted
in the production of only very weak
sounds in the telephone receivers, but
the damping effect of this resistance pre-
vented the antenna from oscillating ex-
cept for a few cycles. The principle of
resonance, therefore, could not be fully
taken advantage of, and instead of re-
sponding to waves of only one fre-
quency, for a particular value of induc-
tance used, as an efficient receiver
should, it responded almost equally
well to waves of any frequency.

Continued om page 79
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The Hit of

New England

Radio Products

z

Catalogue No. 165.....$13.00

SE-AR-DE Molded bakelite radio-
meter with bank wound inductance,
‘wave length range with No. 20 wire
on stater 300 to 3280 meters, range
with stater wound with No, 16 wire
180 to 3100 meters. Inductance is

Catalogue No. 166.__......... $5.50

SE-AR-DE Vario coupler (rotor in
center) is designed for use in single
circuit tuner, molded bakelite rotor,
bakelite tube, all connections pig-
tailed, wound with green silk wire.
Wave length range 150 to 650
triple bank wound. Makes an ideal meters. All metal parts are brass,
unit for single circuit tuner. nicke] plated.

Jobbers and Dealers write for discounts on the above. Also knob

and dial, bakelite socket, vario coupler, bank wound inductance,

variable condenser, insulated binding posts, contacts, C. W. In-
ductances, choppers and phonocaps.

R. MITCHELL & CO.
2565 Atlantic Ave. Boston, Mass.

For 47 yra. Mfrs. of Scientific and other equipment.
Look fer trade mark on every pilece.

Kearny 2778 '
Pacific Radio School

This school is equipped with KLEINSCHMIDT Automatic Telegraph System

Subscribe to “RADIO” for one year and we will
send you one of the following free premiums:-

Remler Dial, Socket, Rheostat or Grid Condenser
Include 12¢ for mailing charges
SAN FRANCISCO

SPECIA
OFFER

“RADIO” Pacific Building

Tell them that you saw it in RADIO

Continued from page 8¢
than she thought! I am much better!”

Her masses of hair fell in wavy rolls
about her face —that held a normal
freshness and color. She pressed it in
the blooms—breathing deeply of them.

“Well”—he sat down—"1 have news
for you! Consider yourself engaged as
Chief—and only! — operator on our
Blythedale—sailing in three weeks for
South American ports!”.

For an instant she stared at him—
then her eyes filled. “I couldn’t!”—
she whispered—hiding her face in the
roses. ‘“‘You have done this out of pity.
When I went, straightforwardly, and
asked—at your Company—for a chance,
I was—refused. Now that I was so
unfortunate as to get in the way of the
car of one of the firm, however—your
father, or you—think it only a fair thing
to do! Neither of you really want to
give a woman operator a try! I—I
can’t do it!”

“But you said that all you wanted
was a chance! Here it is! ‘Pity’ has
nothing to do with it] In fact, the
pater has long been wishing that there
were women operators, for the passen-
ger runs!” (Thus did he lie, brazenly
—and as a gentleman!) “Men are ob-
streperous—at times—they get loaded,
down South—and we've had all kinds
of .trouble! So—you see—this is very
fortunate—for us!”

And so—little by little—he gently,
carefully, led her along, until the tide
of her opposition turned, and she began
to show enthusiasm.

“What about a uniform? I must
wear the regular thing—that your offi-
cers wear—the only difference being a
—skirt!” she laughed.

“Oh—er—yes!” Hadn't thought of
that! Tell you what I'll do; I'll get
the cap insignia—the braid of the sleeves
is regulation—everywhere—as is the
‘lightning’ on the collar tabs. Very
simple—you seel”

“Shall I meet your father? I want
to thank him for my—‘chance’!”

“Meet the pater? Oh—of course!
He'll be delighted! Told me to be
sure and arrange it! Wants to know
his first—ah—‘OW’'—was it not?

And they both laughed. :

But, within himself, Arthur was far
from laughing! If she persisted in her
request to meet Carroll, Sr.—and were
she to suspect that he were preventing
this, Arthur foresaw more—trouble!
However—that bridge was some dis-
tance off—at any ratel

IME: Night.
Place: Claremont Restaurant, Riv-
erside Drive.
Scene: A cosy dinner table, set for
two—on the piazza, overlooking the
Hudson.

Conditions: A brilliantly moon-
Continued on page 87
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The Only Authentic Book on the Construction and Operation of

“The Armstrong Super-Regenerative Circuit”’

Described fully in 62 pages, including 21 Photographs and Hook-Ups, in
simple, non-technical radio language. This set built by the author,

GEORGE J. ELTZ, Jr, E. E, A. L. E. E.

Complete Description of Each of the Three Circuits Invented by
MAJOR E. H. ARMSTRONG, E. E.

How to Change a Regenerative Circuil to a Super-Regenerative Circuit

Price $1.00 Per Copy Mailed or at your Dealer (Do Not Send Stamps)

RADIO DIRECTORY and PUBLISHING CO.

DEALERS—HWrite for our Speaal Proposition

45 Vesey Street (Room 104) New York City
The second edition of the AMATEUR RADIO CALL BOOK

NOTICE is now ready. Mailed to you on receipt of $1.00. (Do not
send stamps)

THORKITE

The Perfect Radiophone Detector
A new Silver-Copper-Bismuth Sulphide crystal composed

of some twenty-one chemical elements and rare metals of
assay value over one hundred times that of Galena. Vastly
more sensitive—does not deteriorate but actually improves
with use and lasts indefinitely.

Mounted in V3 inch nickeled cup, Can be attached direct
to panel, if desired. Special alloy used in mounting adds
to the natural efficiency of this wonder crystal. Fully
guaranteed. If you want the best radio reception use
THORKITE.

Price $1.00 by mail postpaid. Dealers’ imquiries solicited
GILMOR-LAYNE CO.

Distributors
203 L. A. Railway Bldg., Los Angeles, Cal.

For CORRECT RADIO MAILING LISTS Use

THE POCKET LIST

Of Radio Manufacturers, Jobbers and Dealers in the United Btates and Canada. Issued
quarterly—January, April, July and October. October, 1922, issue corrected to Beptember
15, 19232. COlassified under three different hndlnp——mnuhcturon obbers and dealers—
and alphabetically arranged by states, cities and towns and names of s. Containing over
15,000 names and addresses.

We have been ueaxuoully careful to see to ‘it that every manufacturer, jobber and
dealer is listed and under the PROPER CLABBIFICATION. Most maliling list concerns
charge more than $100 for a list of this kind, and, as a rule, those supplied are far from

correct. Compare this list with any other na you will find it to be the very beat

ebtainable anywhere at any price.
Oectober munbor ready for dhu-lbnuon Beptember 25th. Price $5.00 per copy or $10.00

- pee year (feur issues, ineluding monthly supplements which keep the list absolutely correct
snd up to date at all times). Oectober edition limited, send in your order with remittance
today.

F. D. PICKENS

1021 Oarrington Strest JANESVILLE, WISCONSIN

Tell them that you saw it in RADIO
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Sheffield, of the Blylhedale—and “Ad-
miral” of the Line, in view of his seni-
ority of service. One who preferred
the comparative ease and quiet of the
South American run — what ’tho the
salary was less—to the more arduous
duties of the pretentious passenger ships
of the Line.

The two were alone in his quarters,
the girl stowing her things in the oper-
ator’s cabin.

“Look here, Sheffield, I haven’'t—
er—told you all about this matter!”
blurted Carroll, Jr.—suddenly.

“Don’t have to, my lad! I’'ve worked
for your father many years. I’ve known
you, boy and man, from your birth, and
I've never known you to do a crooked
thing! I am kind o’ partial to—love
affairs”—and he laughed at the other’s
start of surprise—‘‘having been in love
with the same woman for twenty-nine
years—or it would have been, had she
been left to me until next Christmas
Day. I saw through your little ‘deal’
—from the beginning—and I was with
you—then! Having seen Miss Mont-
gomery, I am more with you than ever
—put her therel”

The men’s hands clasped, and there
was great relief in the eyes of the
younger.

“Well, son—it will be daylight in an
hour, and I must be getting out in the
stream. So say your—‘goodbye’s’!”

The Blythedale backed slowly out
over the oily, black waters of the Brook-
lyn Docks. A fussy little tug pushed
the big freighter’s nose 'round, and her
looming bulk got slowly under way—
outward bound.

Arthur Carroll stood on the end of
the wharf and watched as long as he
could see her—then he went back, up
the empty, cavernous shed—that smelled
of spices, and that echoed strangely to
his footfalls, and where a few steve-

‘dores were getting their coats and hur-

rying home.
“U NUSUAL to have so heavy a

wind here—at this time of the
year,” .said Skipper Sheffield one night
at dinner.
The Blythedale was making good—
tho’ very high-and-lofty tumbling

Continued on page 90
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' Continued from page 88
weather, of a sudden blow that had
come up at sundown, when the vessel
was some 800 miles off Porto Rico—
according to the noon ‘“‘shot.”

“What was the latest weather report
that you had—Miss ‘Sparks’?”—and
the skipper chuckled, for the girl had
made a great favorite of herself on the
big freighter—from firemen and oilers
—upward through the ship’s personnel.

“At 5 o’clock I picked up NAU, but
his weather QST gave no indications
of anything unusual. I hung a copy
of it on the hook in the chartroom.”

“I do not believe that it will amount
to much, as the glass isn’t seriously
affected—Dbut it certainly is blowing a
gale now!”

To eat was a difficult matter, what
tho' the table was a swinging one, and
the racks were on—beside. Dinner was
finished amid much laughter—the chief
engineer having had especially bad luck
with his soup!

From the lee side of the house the
sight was a splendidly wild one, as the
monster seas—high—maned with foam,
white as snow in the moonlight, tore
on at furious speed, the spindrift hissing
and spattering viciously against the ship’s
upperwork and stack. Steadied by the
skipper’s arm, she went with him to
his comfortable quarters. Indeed, she
had gone there for a chat—after each
evening’s meal, finding in Sheffield a
vast storchouse of information, incident
and story, that—to her—was all as from
another world. She liked Sheffield—
much. A man, she had ‘decided, of no
great mental processes. One who avoid-
ed the deeper puzzles of life, and one
who had reached—at rather long years
—the stage when it was easier to take
things as they came, rather than to in-
vestigate other, and possibly better,
ways of attaining unto a desired end.
But a splendid navigator, and one who
believed—implicitly—in that adage of
the sea: “Obey orders, if you break
owners.” Hence: an ideal seaman.

He braced her on the settee with
cushions, while he took his swivel chair,
that was bolted to the deck.

Suddenly there came, above the
screaming drone of the wind through
the rigging, four sharp blasts of the
whistle.

- “My God—fire!” he shouted, plung-
ing through the door.

For an instant she sat very still.
Then—quite calmly—she opened a lock-
et that hung at her throat. Looking
tenderly at the face therein, she whis-
pered—‘“Arthur, laddle, I don’t know
if your ‘OW’ is going to see you again,
but she—she is going to—make good!”

The wild fury of the storm tore at
her as she stepped out and started for
the radio shack—a bit farther along the

bridge deck. Not a soul was in sight—
Continued on poge 9I
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