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Books on Wireless

A Dist of sume of the best books pertaining o the wireless art. \We have
made arrangements whereby we can supply our readers with any book on

wireless published in America at regular published pricc. We can also import o_ weS
R B . ¥ L . E 1 v el
on order any book published abroad. Send wus vour erdevs. They zoill reccive €3 €52
. - - - -
prompt attention. =2 zZv¥
YEAR BOOK OF WIRELESS TELEGRAPHY (1915) pp. 1000. Comuine a vearly record S5 2 &R
uof the progress of wircless teiegraphy: complete list of ship and shore stations throughout == o
the world. their call letters, wave-leneths, range and hours of service. znd amc]es by the
greatest authorities on vital questions. . 3 it - - $1.50 $2.00
HOW TO CONDUCT A RADIO CLUB, pp. 12& 116 11]us:rmons 1: L Buchcr Deseribing
Parliamemary Procedure indoor and outdeuur experiments. AC0-mile Receiving et und
TANIY  Other JeAIUIES . o i e e e e 14 1.95

HOW TO_PASS U. 8. GOV, WIRELESS EXAMINATION. 118 Actual Qutst:ons Angwered

2 pp. E E. Bucher. The preatest wireless book ever pub]:shcd for amateurs and pros-

pective wireless operators ! == 5¢ 1.5
LIST OF RADIO STATIONS OF THE WORLD. .'?20 pp. Compiled by F. A, Hart, Chief

Inspector of Marconi Wireless Telegraph Company of Am., and Il. M. short, Kesident In

spector U'. S. A. Marconi International Marine Com. Co The only complete aunthoritative

calll ulist) | publiSHEdl’ Bea ok e d -« T B o) b e & i scimaead ) - iy e aemrmegea 4 o el 50 1.7%
THE ELEMENTARY PRINCIPLES OF W’IRELESS TELEGRAPHY new .md revised

edition. pp. 160, Baneay. R. D.. explains in the simplest possible manner the theury an

practice of wireless telenraph\' J‘.rranged for vce as a4 reference Look for amateur ctudems

and Bov Scoutr. - 1.75
THE BOOK OF WIRELESS Pp- ‘22, 219 illustratitms; Collim ,—\ I‘redenck An e\ccllem

book for amateurs. comemp!atmg building their own stations. gives cost of installing ready

built cquipment and also cost of material for building your own equipment. Qnec:al
chapters on amateur long distance receiving sets. with costs boih ways....... 1.0
HAND BOOK OF TECHNICAL INSTRUCTIONS FOR WIRELESS TELEGRAPHISTS Pp.

295, lHawkhead. . . Covering principally the practice of the Marcum Co abroad and
elementary explanation of the underlving principles 150 2.50
TEXT BOOK ON WIRELESS TELEGRAPHY, pp. 352. Stanley, R. '\ text book cover.

ing the elements af electricity and maznetism. with details of the verv latest praclice |

wireless telegraphx in European countries—recommended to all workers in the art of radio

2.28

LEICEEAPNYY ol Dot o B o f 1ol § Sl T 0 3 L WIEE e C e w3 ke oo b 225 8.2%
AN ELEMENTARY MANUAI. OoF RADIO TELEGRAPHY AND I\ADIO TEI.EPHON\
FOR STUDENTS AND OPERATORS. 360. Fleming, J. A. A eplendld treatise {or
students and practical operators. New an re\'lsed ed““' vz (Sept.. 1915). The author is at the
front with the EnTHEN aATMNis o jcmss « 5 e m § b ns 5 cabs o m - s e pperSe s T o - g om0 200 3.00
WIRELESS TELEGRAPH CONSTRUCTION FOR AMATEURS. pp. 200. Morgan. P
The construction of a complete set of wireless telegraph apparatus for amateure  use s o
.ol “

Recommended to beginmers ... ... ... ... e

PRACTICAL USES OF THE WAVEMETER IN WIRELESS TELEGRAPHY \'Iaub TR,
0. Originally compiled for the Officers of the U. S. Signal Corps; comprises an explan:

tion of the use of the wavemeter, the most complete publication on the cubject so far produced 1.00 ?.%5

WIRELESS TELEGRAPHY AND TELEPHONY, pp. 271. Kennelly., A E One of the

Primer Serics giving in simple language an explanation of electro-magncetic waves and thei

propagation through space, alse fundamental facts abour wireless telegraph equipments. 1.06 225

EXPERIMENTAL WIRELESS STATIONS, pp. 224. Edelman. Philip E. A bool. fy

amateurs. The design. construction and operation of am amateur wireless station in com:

pliance with the new Radio Law ... ... . .. . e 1.60 2.50

EXPERIMENTS, New. pp. 256. Edeiman. Philip E. Pracncal up-to-date mformauon for

building simple, efficient apparatus at emall cost, for conducting tests and experirents and

for establishing a lADOTATOTY s . : cadtc .« pu o & o bl 97 - 5500 4 ome 0] 5 FF 3 o e Bl s A 5 = et o 7 o 1.50 2,50

MANUVAL OF WIRELESS TELEGRAPHY FOR USE OF NAVAL ELECTRIGIA_NS

Kevised an'd enlarged. 1915. 220 pp.. 120 illustrations, by Commander 8. S. Robizon. | .

Navy. Text Book and practice of wireless ac used in U. =. Navy Invaluable io pros

pective Navy Radio Operators and Electricians . ...... ..o . 1.5 2.75

LESSONS IN PRACTICAL ELECTRICITY, pp. 507. Swoope, Walton . Pubhshrd 'by the

Spring Garden Institute for use in its evening classes in practical electricity. It js one of the

most popular works on practical electricity covering as it does prmmples l).pen'ﬂemﬁ and

arithmetical’ problems,—404 illustrations ......... ........ 200 3.00
THE WIRELESS TEI..EGRAPHISTS’ POCKETBOOK OF NOTES FORMUI..AE AND CAL-
CULATIONS. pp. 347. . J. A. Fleming. Bound in full Aexible. rich blue leather. siumped

in gold. with round comers and gold edges. A hbook of practical working formulae and
calculations for the student of radio telegraphy. Bound to be considered an inditpen:qb]e
part of the working cquipment of every wireless student. i s 8 st Bt e 0 1.50 2.50
WIRELESS TELEGRAPHY. pp. 443. 461 Illustrations. b\ D1 J1. Zenneck. Trdnsldled frum
the German. The work 1s the most scientific and thorough that has appeared on th:s subject.
It covers all phases from physical principles to finished commercial apparatus i ) 4,00  5.00
PROCEEDINGS OF THE INSTITUTE OF RADIO ENGINEERS. edited b\ Dr. Alfred N\,
Goldsmith. Nos, 3 and 4—1913: Nos. 1. 2. 3, $.--1914. and Nos. 2 and s for 1915 soléd
singly at $1.00 each. (Veols. ‘14.°15 Buckram bound, $5.00 each.)] =ub. by vr. ¢ Nes . 600 7.00

Send Ordersto The Wireless Age, ~ewYorkn.y,

«
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An Ilustrated Monthly Magazine o

RADIO COMMUNICATION

Incorporating the Marconigraph

J. ANDREW WHITE, Editor WHEELER N. SOPER, Asst. Editor
Volume 3 (New Series) March, 1916 No. 6
) o PAGE PAGE
Wireless Transmission Problems. An Ad- How to Conduct a Radio Club. By Elmer
dress delivered by Dr. Michael I. Pupin.. 376 E. Bucher. Article XXI..... vaea.. 400
New Order Regarding Coal Vessels........ 377 Recommendations for the Weather Bureau.. 405
The Romantic Cruise of a Phantom German |  With the Amateurs.............c0..... . 406
Raider .. = 378 . o
Wireless Equipped Aeroplanes m Warfare.. 409
] H ian........
Undwy NERES, o1 (I, [saRcan ik From and for Those Who Help Themselves 422
. . gy . 259
it SevRills Gemsambin  Modifisuting. Vessels Recently Equipped with Marconi
German Raider Chases Liner.. .o. 882 Apparatus cmemnt B . 434
National Association Holds BSignal Corps & The Share Market..... T 434
Meecting : . e @bituary—Dclvidere Brooks .. ceeeaens 434
x titute . . O 388 .
LT AN ey Dinner in Yonor of Dr. Pupin............ 4134
An Oscillation Transformer of Unique De- | .
sign. By Charles Horton. . 380 | Wires Down, Wircless is Used............ 434
Direction Finder FExperiments.... 303 | The Lightship's Far-Flung Signals......... 435
Professor Zenncck on Problems....... 303 An Artist’s Conceptions of Wireless in War- 15
fare ... P e
How Wireless is Being Used in the War.
By a DBritish Army Officer.............. 394 Oueries Answered ........... 8 4t B e 439

RENEWALS When your subsc:-'iption expires you will find a renewal blank
enclosed. You should fill out and return same with remit-

tance at once to avoid missing a number. Positively no copies will be mailed on any
subscription after same expires unless renewed, and we cannot agree to begin subscriptions
with back numbers.

Notify us promptly of any change in your
CHANGE OF ADDRESS address, giving both the old and new location.
Since our mailing list for each issue closes the 2oth of the month, changes received after
that date must necessarily take effect with issue for the second month following. Post-

master as well as Publisher should always be notified of changes in order to forward mail
sent to old address.

Issued Monthly by Marconi Publishing Corporation, 450 Fourth Ave., N. Y. City
John Bottomley, Pres. Q. S. De Sousa, Vice-Pres. . Harold Porter. Secy. John Curtiss, Treas.

Yearly Subscription, $1.50 in U, S.; $2.00 Outside U. S.; Single Copies, 15 Cents

Entered as second c¢lass matter at the Post Office, New York
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The National Association—
What They Think About It

I have read all the matter and announcements concerning the whole
idea very carefully and wish to say I think this proposition is a splendid
one both for the amateurs individually and the Government (if the occa-
sion should ever arise therefor) and you can figure on my most hearty
approval and co-operation and help in any and all ways possible at any
and all times. RALPH SHORT.

The address of Mr. White, printed in the November issue of THE
WIRELESS AGE, was a message of hope and encouragement that should
meet with a hearty response. It opened a vista to me, I know, and I look
to the National Association as a means of fitting myself for future
advancement. C. V. SmitH.

I received all of the Charter Members’ Equipment and am much
pleased with it, but the best of all is THE WIRELESS AGE. I would rather
miss a meal than miss a single issue. J. C. HoLLMANN.

I am heartily in favor of your association and think it by far the
best one. I have been interested in wireless for five vears, and have often
wondered why some such organization was not formed hefore.

E. Foro.

I am more than pleased with the equipment, to be frank. Tt greatly
exceeded my expectations, and I was unaware that there were two books

on the market that covered the subject of wireless so completely.
. N. B. ScHorT.

“How to Conduct a Radio Club,” is a real pippin, and the rest of the
charter members’ equipment is fine. I was going to ask how long the
charter memberships would be held open and I found it in “How to Con-
duct a Radio Club.” Believe me, it certainly sounded good to my ears
{0 hear that the charter memberships would be held open until May 1st.
Wishing you the best of success, I remain, Cnas. H. BELL.

NATIONAL AMATEUR WIRELESS ASSOCIATION, 450 Fourth Ave., New York

www americanradiohistorv com
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THE

WIRELLESS
AGE

Owing to the fact that certain statements and expressions of opinion
from correspondents and others appearing in these columns from time
to time may be found to be the subiect of controversy in scientific
¢ircles and in the courts, either now or in the future, and to some-
times involve questions of priority of invention and the comparative
merits of apparatus employed in wireless signaling, the owners and
publishers of this magazine positively and emphatically disclaim any
privity or responsibility for any statements of opinion or partisan
expressions if such should at any time appear herein.

MARCH, 1916

www americanradiohistorv com
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Wireless Transmission Problems
An Address Delivered by Dr. Michael I. Pupin in Which Vexed

Questions in Radio Telephony were Discussed

Dr. Michael I. Pupin spoke on “Wire-
less Transmission Problems” at a meet-
ing of the New York Electrical Society
held at the Engineering Societies Build-
ing on January 27.

In the address not only were the va-
rious problems involved in the recent
developments in long distance talk trans-
mission analyzed and solved with sim-
plicity and clarity, but Dr. Pupin declar-
ed that the discovery and conquest of
that menace and bugbear of all time—
the static—was about to be given to the
world. He said that this discovery,
which had cost him seven years of ex-
perimentation, not to mention the work
of others, will make possible the trans-
mission of messages by wireless tele-
phone to every part of the world.

Dr. Pupin took up in their historical
order the various problems of wireless
transmission .\ broad description of
the constructive elements of the wireless
transmission system was given, to show
that, as .far as these constructive ele-
ments are concerned, there is no essen-
tial difference between the wireless
transmission system and the ordinary
electrical transmission system; but the
difference, slight as it is, in the construc-
tive elements, necessitates the introduc-
tion in the wireless system of a radically
different mode of operation, namely, the
employment of electrical forces of very
high frequency.

The earliest method of producing
these high frequency electrical forces
was briefly described and Dr. Pupin ex-
pressed it as his personal opinion that
Joseph Henry in 1842 first discovered
clectrical oscillations which Marconi
first employed in wireless transmission.
After Prof. William Thompson formu-
lated, in 1853, the law of motion of
electricity along conductors, the time
was ripe for the invention of wireless
telegraphy. However, it was not invent-
ed until 1895, when Marconi, stimulated

by the beauty of the Hertzian experi-
ments, and while repeating them in
Righi's laboratory in Bologna, discover-
ed that an oscillator connected to the
ground and a resonztor connected to the
ground gave electrical transmission by
electrical waves of high frequency enor-
mously increased range. A distinct pe-
riod in wireless telegraphy was inaugu-
rated when Marconi discovered the new
art. The problems which were solved
during this inventive period were few,
but every one of them was epoch-mak-
ing. The first problem was the substitu-
tion of the high frequency generator for
the oscillator, with its noisy and unre-
liable spark gaps. This was accomplish-
ed by the patient and persistent work
of E. F. W, Alexanderson and others.

The second great step was the intro-
duction of amplifiers into wireless work.
Dr. Pupin referred to his first announce-
ment of the electric amplifier in 1911,
made before the National Academy of
Science. It was an induction generator
of special construction. Since that time
the vacuum tube amplifier has been de-
veloped. He said that in this connection
the work of Fleming and De Forest
formed the starting point. He pointed out
that much had been accomplished in per-
fecting the vacuwm tube with a hot
cathode, and amplifiers that work with
reliability and are capable of amplify-
ing feeble electrical impulses even hun-
dreds of thousands of times have been
brought into use.

“But they not only amplify,” he said,
“they actually reproduce very feeble
electrical impulses with an accuracy
which defies the finest microscope ever
constructed.”

Dr. Pupin called attention to the fact
that articulate specch transmitted from
Arlington to Honolulu (4,900 miles)
was reproduced at Honolulu by a vac-
uum tube amplifier with such accuracy
that the listener at Honolulu recognized

376
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the speaker at Arlington, although the
energy of the feeble electrical waves
conveying this speech was probably
amplified 100,000 times at Honolulu.

“The third great problem solved lately
by thie inventive genius of man,” he con-
tinued, “is that of regulating the power
output of the generator at the transmit-
ting station. “To illustrate: the genera-
tor at Arlington which supplied the elec-
tric energy for the transmission of
speech to Honolulu, delivered something
like 100 horsepower, yet its output was
regulated by the human voice. It looks
as if we were on the threshold of regu-
lating the electrical output of our high-
frequency generators by what may be
called mere will power. In considering
all these things it would seem that there
is nothing to prevent us from transmit-
ting telegraphic and telephonic signals
from any point of the carth to any other
point.

“And yet there is a most serious ob-
stacle indeed. [ refer to the well-known
interfering action of the static. What
is the static? Tt 1s the everlasting pres-
cnce of electrical waves in the terres-
trial atmosphere due to electrical dis-
charges in it. The electrical charges in
the atimosphere are produced by the ac-

NEW ORDER REGARDING COAL
VESSELS

Dudley Field Malone, collector of the
port of New York, has been notified
that it is unnccessary to dismantle the
wireless apparatus of bunker coal steam-
ers of belligerent countries when they
remain in port for so short a time that it
1s not necessary for them to *“enter” and
“clear.”

In such cases, however, the collector is
instructed to deliver to the master of the
vessel a copy of the printed instructions
issued by the Navy Department. The
collector is also instructed to inform the
master of the vessel that the ship has not
“entered” and ‘““cleared” he will not be
required to seal his radio apparatus nor
lower his antenna, but that the apparatus
must not be used in any way, either for
transmitting or receiving, until after the
vessel has cleared the limits of the port,

THE WIRELESS AGE
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tion of sunlight and other causes. The
electrical waves produced by the elec-
trical discharges in the atmosphere are so
much more powerful than the waves
coming from the distant wireless trans-
mitting station that they drown out the
messages. When means have been found
to protect the receiving station effective-
ly from the disturbing influence of the
static, there will be no obstacle in the
way of employing wireless telegraphy
and wireless telephony as the simplest
means of universal communication.”

In conctusion Dr. Pupin said:

“This problem is the greatest problem
today in wireless transmission. It has
occupied my attention for a number of
vears, and I know that the solution is
within our reach. But I have come here
to extol the splendid work of those kings
of wireless who have brought us to
where we are today, and not to enter
into any discussion of the special prob-
lems on which I am now closely en-
gaged.”

The following were elected life mem-
bers of the society: Bion J. Arnold,
Putnam A. Bates, P. G. Gossler, H. G.
Scott, John Bottomley and Dr. Francis
B. Crocker.

S O S SAVES POLLENTIA’S
CREW

The British freighter Pollentia in mid-
Atlantic, was leaking dangerously and in
need of aid on January 19, when her op-
erator flashed the S O S. The appeal
was picked up by the Italian liner
America, the captain of which instructed
the Marconi operator to send out the
S O S to all craft within range.

After a search which lasted until the
night of January 22, the Narragansett
and the Giuseppe Verdi found the dis-
tressed vessel. The sca was so rough,
however, that no attempt was made to
launch lifeboats and the rescue vessels
stood by until daylight. On January 23
the Narragansett poured oil on the water
and the Giuseppe Verdi sent lifeboats
which took the crew of thirty-five from
the Pollentia as she was settling in the
water,

www americanradiohistorv.com
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The Romantic Cruise of a Phan-
tom German Raider

How Wireless Aided a Naval Auxiliary in the Capture of the African
Liner Appam and Seven Other British Prizes

~ROXM  the decks
of the Dnitish
stecamship Appam,
sonte eight miles oft
Madeira, was sighted
on the afternoon of
January 15, a vessel
which seemed to be in
distress.  She would
vo  forward for a
short distance, turn
to one side, come to a
stop and then repeat her erratic perform-
ance. It looked like a case of steering
or engine trouble, and the Appam’s peo-
ple characterized her as “just an ordi-
nary tramp’ in need of aid.

They could not know, as reports of
her exploits afterwards purported, that
she had stolen silently away from Kiel a
short time bhefore and, with darkened
port holes and wireless operators *lis-
tening in”’ to warn the German com-
mander of the positions of enemy craft,
had made her way through the cordon of
Lritish warships in the North Sea; they
could not know that the so-called tramp
was accompanied by a scout ship which
had successfully scoured the waters in
search of other entente craft and in-
formed the raider by wireless of the
prospective prizes, even as the sea rover
had been told of the Appam and where
to find her.

And so those on the Appam, still un-
suspecting, loocked on with amused inter-
est as the strange vessel came nearer. It
was not until the latter was within easy

Robert Jones,
operator on
the Appam

range of the Diritish ship that she dis-
closed her real character. Then a
liglitning-like transformation in the non-
descript appearing craft was effected.
Just as the scenes are shifted in a play,
plates were lifted, revealing a formidable
array of guns; armed men, too, were
shown tramping the decks. A peremp-
tory command to heave to at once was
sent by signal. This was followed by the
order: "Stop wireless immediately, or
we will sink you.” Came two shots to
emphasize the commmand.

Thus was the Appam included in the
list of eight prizes which the German
raider, described as the Moewe, or the
Ponga, captured.

(Quite properly has the Moewe been
called the phantom ship of the seas, for
her movements are for the most part
shrouded in mystery. However, it is
known that her men spent Christmas in
Kiel, and it is believed that she began her
depredations soon afterward. It is not
difficult to bring to mind the swift run of
the vessel through the Dritish blockade.
Doubtless her success m eluding the
ships of her enemy was due in a measure
to the reliance which her commander
placed in wireless and wireless men, for
on the rover were six radio operators
who maintained six continitous watches.
And it 1s likely also, declare those who
have followed the history of the cruiser,
that she used a direction finder in order
to determine the positions of the British
craft, Her wireless men, of course, pre-
served absolute silence, employing their
time in “listening in.”

378
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Some time after the cruiser had run
the gauntlet of Dritish war craft, so the
story of her exploits goes, she met the
scout ship. The latter vessel is described
as a smaller craft than the Moewe and
capable of making better spee¢. 1t was
her duty to comb the ocean for merchant
vessels flying the flags of the entente and
report her finds by wireless to the cruiser.
How successfully wireless was employed
in this undertaking is shown by the
record of the raider’s cruise.

Iirst to fall a victim to the sea rover
was the Corbridge which was taken on
January 1o. Her cargo of coal was seized
and she was sunk. The Farringford was
sunk on the
same day and |
three days later
the Dromonby,
Author and
Trader were |
sent to the |
bottom.
On January 13

THE WIRELESS AGE
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time and had heard nothing from her.

“She flew more signals, giving orders
not to operate the wireless or she would
sink us, and then unfurled the German
ensign to the breeze. Then she fired two
shots. Irom the Appam’s bridge came
to me: ‘Don’t touch those keys, or she
will sink us.’

“A naval leutenant on the Appam
rushed aft, where we had a gun, with
the intention of throwing the breach
overboard and rendering the gun use-
less. The cruiser’s men observed him

and started sniping at the gunners, one
of whom had his cap shot off his head.
“Dy  this

(Germans had
~ boarded us and
| three German
| wireless opera-
tors with
loaded revolv-
ers and a kit of
tools entered
my cabin. They
demanded my

time the

t h e Ariadne inventory. This
was sunk, the demand 1 re-
next day the fused to com-
Appam w a 3 ply with and
captured an d i started to leave
on January 17 the cabin.
the Clan Mec- | They stopped
sllf::'l:Hh *\“{1 a'o; The British lincr Appam steamed into Hamplon Roads, :?l(el ’ 0]]1(3)‘2 flvgld’

fiving the German naval ensign.

She was manned

these vessels
flew the British

by a prize crewe from the mysterious German
Lcree ratder

drawer

every
in my cabin

Hag and six of
them were captured in the open Atlantic.

As to the .\ppam, she was vovaging
from Dakar, I'rench West Africa, 1o
liverpool, in her wireless cabin bemg
Marconi Operator Robert Jones.

“We sighted a tramp steamship pro-
ceeding in the same direction as our-
selves,” he said, in telling of the capture
of the vessel and the events which fol-
lowed. “Little notice was taken of her,
as it is not unusual to see ships of her
type in the waters where we were. She
was quite close to us at half past two
o’clock in the afternoon and the officer
on the bridge remarked, ‘l.ook at that
old tramp.” The next thing we knew
she was flying signals to ‘stop instantly.’
There was no flag to denote her nation-
ality, however. We thought she was in

distress, but I was on duty all this

WwWWW americanraalionisiorv.coms

in an effort to
find the object of their search. Then
they began to dismantle the set, using
for this purpose a hammer and chisel.
[ learned afterwards that they believed
that the Appam was to be sunk and in-
tended to convey the apparatus to the
(German cruiser.

“This was a wrong impression, for
after a while, when orders came for the
Appam’s officers and sailors to be tran-
shipped to the cruiser [ was told to re-
main on board. The reason for this or-
der developed later when a command was
issued to replace the wireless apparatus.
It seems that T was wanted to aid in the
work.”

Jones said that one of the German
operators with whom he talked com-
mented on the excellence of the Marconi
magnetic detector on the Appam. Crys-
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tals were used on the Moewe and, in the
words of the cruiser’s wireless man,
“Every time the ship fired her guns, the
crystals were placed out of adjustment
and for a few minutes it was impossible
to receive.”

“A German officer sent for me the
next morning (January 17),” continued
the Marconi operator, “and commanded
me to put the wireless set in order again.
I refused flatly to comply with the order
and at half past five o’clock in the after-
noon I learned that I was to be taken
to the German cruiser as a prisoner. I
was on deck with my luggage, waiting to
go to the raider, when smol\e was 31ghted
on the horizon. This came, as we after-
ward learned, from the funnels of the
Clan McTavish. The men on the cruiser
had no sooner sighted the smoke than she
steamed away at top speed toward it, ac-
companied by the Appam.

“The raider and the McTavish a short
time afterwards began to exchange sig-
nals by Morse lamp. The German asked
the McTavish regarding her identity and
the British ship rephed with a similar
question. The Moewe answered that she
was a German cruiser, but those on the
Clan McTavish showed by their answer
that they were skeptical regarding the
statement, or defiant. The result was an
exchange of shots. The cruiser fired sev-
en shots from her big guns and also
launched a torpedo. The McTavish re-
turned the fire with several shots from
her six-pounders. In view of the odds
against which she was contending, she
fought well, but after she had lost half
of her Lascar crew and sustained dam-
age to her engines, she surrendered, be-
ing in a sinking condition.

“The Germans boarded her, ordered
her crew to leave and placed on board
two large bombs with fuses attached.
We were a considerable distance away,
but we could hear the explosions dis-
tinctly and saw the ship gradually set-
tle into the water. The wireless opera-
tor on the McTavish in describing the
capture of the vessel, said that he flashed
the distress call, but the ‘jamming’ of
the operators on the cruiser prevented it
from reaching vessels of the Allies.

“The taking of the McTavish pre-
vented me from going aboard the Moewe

THE WIRELESS AGE
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that night, but toward the close of the
next day I was taken to the cruiser and
placed below under guard. From what
I overheard I inferred that my captors
believed, on account of the Marconi uni-
form which I wore that I was a British
naval officer. Then I asked to see the
commander of the M\loewe and, after
consulting with other officers, he gave
me permission to return to the Appam.
When I jumped intc the small boat wait-
ing to convey me to the British vessel
my box contaniing my clothes and mon-
ey was thrown after me. It missed the
boat, however, and, falling into the wa-
ter, disappeared. So I clambered over
the side of the Appam without any
clothes but those which I wore. For all
that I was thankful to be once more on
the vessel.”

But the adventures of the Appam did
not end at this point, for with 452 per-
sons aboard, a large number of whom
had been taken from the captured ves-
sels, and a German prize crew in charge.
she steamed for Newport News. Some-
times scudding along so rapidly that the
throb of her engines shook her from stem
to stern; at others limping and halting,
with her wireless almost constantly in
use, she jockeyed through the ocean lanes
and past the enemy warships. From
time to time her operators picked up sig-
nals which by determining their strength
enabled the German commander to guess
shrewdly concerning the proximity of
craft suspected of being hostile. During
the early part of the cruise the German
operators transmitted considerably and it
was the belief of those from the prize
vessels that they were communicating
with the Moewe. As the Appam neared
the Atlantic coast, however. there was
little use of the transmitting set; “listen-
ing in” was the order of the day.

In this manner did the Appam steam
into Hampton Roads early on the morn-
ing of Februarv 1 and drop anchor. It
was not until then that the wireless op-
erators doffed their head phones and re-
laxed their vigilance. And with the ar-
rival of the steamship in port came the
dismantling of her radio set, thus ending
the wireless history of the Appam as far
as her capture by the Moewe is con-
cerned—at least for the time being.
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Under Fire on the Hesperian

By Robert Jones

by the German raider Moewe.

London War Risks.

The author of this article was wireless operator on the Appam when she was captured
In the following narrative he describes the attack on the
i Brifish hospital ship Hesperian on which he also was detailed as wireless man,

nition of his services on the hospital ship he received a presentation from the Liverpool and

In recog-

HEN the Hesperian left Liver-

pool late in the afternoon of Sep-
tember 3 last, bound for Montreal with
300 passengers and 250 wounded sol-
diers, there was little thought among
those on board that she was destined to
meet the fate of the [usitania. There
was s0 much suffering, so much of the
horror of war rcpresented on the vessel
by the wounded, many of whom were
hlind or crippled for life, that most of us
forgot present danger.

ship, cries of alarm and the muffied roar
of the engine of death. For a minute
I was dazed. The next instant a tele-
phonic order came from the bridge to
send the S O S and 1 learned that we
had been torpedoed.

My flash was instantly answered by
British destroyers and patrol boats. One
vessel wirelessed that she was “coming
at thirty-seven knots an hour.” From
various craft messages were sent, a de-

Prece of the torpedo that struck the British hospital ship Hesperian, on her fatal trip
to Montreal

The ship had made her way well down
the Irish Channel and was on the out-
skirts of the danger zone at about half
past eight o’clock in the evening of the
next day. Darkness was just falling
when the attack was made. I was in the
wireless cabin at the time. There was
no warning, no forerunner of what was
about to occur—only a quivering of the

stroyer asking us to “fire rockets so we
can get your bearings.”

Meanwhile, the situation on the Hes-
pertan was becoming more and more
perilous. The torpedo struck the vessel
between two of the cargo holds forward
of the bridge and lodged in one of the
compartments. A period of perhaps
thirty seconds elapsed before the explo-
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sion occurred. The top of a hatch was
blown into the air and many persons
seated on it were killed. The llesperian
listed considerably to port, but straight-
ened herself to a certain extent.

Rockets were set off to aid the rescue
ships in their search and the Hesperian’s
boats were lowered, the wounded and
the passengers being placed in them.
IFifty minutes after the ship had been
struck only thirteen men remained
aboard the vessel. These included the
captain and some of his offcers, 1I.
Jones, second Marconi operator, and my-
self. All of us were relieved when a
wireless came from a destroyer saying
“Picked up three of your lifeboats.”
Thirty minutes afterward I received a
message reading “All hands picked up.”

The lesperian was still atloat, but that
was about all that could be said of her;
the nearest port was 150 miles away. To
navigate the partly-wrecked vessel to
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land seemed no little task for thirteen
men, but they set about trying to accom-
phsh it. IFor thirty-six hours we remained
on the vessel. At the end of that time
she was settling in the water so rapidly
that 1 sent a message asking for aid. The
waters had placed the dynamo out of com-
mission, but I was able to use the emer-
gency set and after a time the British de-
stroyer Veronica, heaved to within sight
of us. I was among the last to leave the
ship, being compelled to jump over the
side. We were all rescued, however.
Seven minutes afterward I saw the Hes-
perian disappear beneath the waves,

My experience was simply one of the
fortunes of war but I am not anxious to
repeat i1t; for in addition to the nervous
strain and excitement resulting from the
torpedo attack, we who remained on the
Iesperian till the last. were compelled to
go without food and water during the
tlurty-six hours’ struggle to bring the
vessel to port.

THE SAYVILLE CENSORSHIP MODIFICATION

To avoid any complications in the pro-
posed modification of the censorship on
wireless messages at Sayville, Secretary
Daniels, on FFebruary 17, appointed a
hoard of naval officers, headed by Cap-
tain W. H. ;. Bullard, superintendent of
the Radio Service, to consider whether
the revision should permit the passage
into the United States of radio messages
referring to naval vessels of the countries
at war.

Under the present censorship at Say-
ville such messages are suppressed. a no-
table instance being that portion of a re-
cent (zerman official statement which an-
nounced the sinking of the British cruiser
Arabic in the North Sea.

Suppression of the announcement
caused Count von Bernstorff, the German
Ambassador, to ask the State Depart-

ment for an explanation. Mr, Daniels ex-
plamed that the censors had acted under
the existing regulations, drafted by a
board of naval officers after an exhaus-
tive study of the question of radio cen-
sorship and prohibiting the transmission
mto this country of any message refer-
ring to “movements or location of war or
other vessels of belligerents.” The ob-
ject of the regulation, he said, was to pre-
vent violations of neutrality by the ad-
mission of dispatches containing infor-
mation of a military value which might
be used Dy agents of a belligerent nation
m this country. In cases of the informa-
tion coming officially from a foreign gov-
crnment and also printed in the territory
of an enemy country the secretary said
lie believed the prohibition could he re-
moved.

GERMAN RAIDER CHASES LINER

The captain of the French liner Chi-
cago, on the night of IFebruary 17th,
according to a newspaper report, re-
ceived two wireless messages when his
vessel was nearing the Bay of Biscay,
warning him of the presence of “enemy
corsairs,” A\ vessel suddenly appeared

on the Chicago's starboard bow, and or:
dered her to heave to. The captain
promptly ordered full steam ahead and
the stranger gave chase for a quarter of
an hour, but the Chicago was making
seventeen knots and quickly outdistanced
her.
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National Association Holds Signal
Corps Organization Meeting

One Hundred New York

Members Hear Military

Experts on Work of Signaling Corps and Gener-

ous Responsc is Made
Request for Enrollment

to Acting President’s
in I'irst Battalion

p— —

) [EMBERS of the National Ama-
L teur Wireless Association resid-
ing in New York City met in [Fayer-
weather Tlall, Columbia University, on
IFebruary 7 to organize a signal corps
hattalion of the Junior American Guard.
More than one hundred radio enthusiasts
learned of the progress of the local mil-
itary units and were told many interest-
g details in connection with the use ot
wireless in modern warfare. The speak
ers were: Major Wilham 11 llhott,
vice-president of the Association; Lieu-
tenant Robert W, Maloney, of the Iirst
Signal Corps of New York; Elmer [
Bucher, instructing engineer, and ). An-
tdrew White, acting president.
lLieutenant Maloney, the first to ad-
dress the assemblage, covered very thor-
oughly the work of signal corps troops
in the army, both in time of peace and
when engaged m war.  tle endorsed the
principtes of the Association’s prepared-
ness movement and said military men
recognized the importance of being able
to lay their hands on skitled men in event
of emergency, noting that in his experi-
ence he had found that it required six
years training to make o osignal corps
private a sergeant, thirtcen vears to
make a licutenant. [t was the belief of
his fellow officers, he said, that the mili-
tary training purposed would estabhish a
reserve of incalculable value should a
call come to enlist under the flag. lle
described the field operation of cart and
pack sets and illustrated with lessons
learned in the present war how the fate
of thirty thousand men lad rested on the
thin communication line set up between
the artillery bases and the trench fight-
ers.  Tlis address closed with an offer to
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acquaint his commanding officer with the
high aspirations of the New York ama-
teurs and to urge that permission be
given to use the apparatus of the 1Mirst
Signal Corps Battalion of the National
Guard.

Mr. Bucher followed with a talk on
portable sets used in the army, illustrat-
ing his remarks with lantern slides and
a complete portable equipment loaned for
the occasion by the Marcomi Wireless
Telegraph Company.

Major ILlliott confined his remarks to
the objects of the military reserve and
urged the members to look upon their
duty to the country in a serious way. He
outlined the work which would be cov-
ered in the summer camps and expressed
the wish that the two companies of the
signal corps battalion be builded up to
full complement so the winter drilling in
tocal armories would be effective in pre-
paring the members for extended
manceuvering in the field. He added that
he was endeavoring to secure the con-
sent of the acting president of the Asso-
ciation to take command of the local
unit, recognizing that his military train-
ing in the early nineties and his later ex-
perience with actual warfare would be
of material benefit to the corps.

Mr. White then rose to address the as-
semblage, saving that Major Elliott’s re-
mark had come as a surprise. The matter
had heen discussed, he admitted, but thus
far he had been unable to decide whether
his obligations as a national officer of the
Associationn would  permit  specialized
service to the local organization.

[Tis formal address began with the
statement that he was not lukewarm on
the subject of preparedness; he consid-
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ered adequate protection for the country
a great national issue and one which
concerned every member of the Associa-
tion, whether he lived North, East,
West or South. Introducing the ques-
tion of creating signal corps throughout
the country, he said:

“If we are to enter into the work of
preparing ourselves as efficient mihtary
units we must know just what we are to
do—what we expect to accomplish, and
how the result will be achieved. I might
say a great deal along this line without
getting anywhere; 1 might take you
through a lengthy dissertation on your
duty to your country; I might explain in
detail what is expected of the signal
corps in time of war, and how we can
equip ourselves with military and tech-
nical knowledge to meet the demands
which may be made upon us. But these
things would not accomplish the purpose
of our meeting tonight. Skill in radio
operation and efficiency in field manceu-
vering will come with the training gen-

erously offered by
- the competent in-
structors who have
volunteered thetr
services without
theught of compen-
sation. So all that
is in the future. Let
us confine ourseives
now to consideration
of the practicability of this training we
are to receive; let us consider, in a seri-
ous way, the value of our efforts—not
the physical welfare we secure by sys-
tematic training in the open, for that is
at once obvious, and attractive—but how
we can accomplish a great benefit to
others as well as ourselves.”

The administrative head of the Asso-
ciation then endorsed President Wilson’s
appeal to the nation, saying of the Chief
Executive, “I‘ollowing the counsel of
every true American since the nation was
born, he has come out strongly in favor
of a reasonably proportioned army of
regulars, backed up by a huge body of
men who will continue to follow the
commercial pursuits of peace, but will be
ready—prepared—when the time comes
to take the field.”

Attention was called to the remark
heard daily on every side: “What we
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need is a good army, not a large one,”
which, Mr. White said, were the identi-
cal words used by Washington shortly
after the disastrous battle of Camden.
Quotations were
made from a letter
written by Washing-
ton to the President
of Congress on the
inadequacy of the
Conzinental troops.
In this communica-
tion Washington
noted that had we
formed a permanent army in the begin-
ning, capable of discipline, we should
never have had to retreat with a handful
of men across the Delaware in 1776,
trembling for the fate of America; that it
would not have been necessary to fight
Brandywine with an unequal number of
raw troops, and later see Philadelphia fall
into the hands of a victorious army. Ac-
cording to America’s first leader, too, the
destitution at Valley Forge was all due
to lack of trained men; in fact, quoting
Washington, “We should not have found
ourselves so weak as to be insulted by
5,000 men, unable to protect our baggage
and magazines, their security depending
on a good countenance and a want of en-
terprise in the enemy; we should not
have been the greatest part of the war
inferior to the enemy, indebted for our
safety to their inactivity, enduring fre-
quently the mortificaticn of seeing in-
viting opportunities to ruin them pass un-
improved for want of a force which the
country was completely able to afford,
and of sceing the country ravaged, our
towns burned, the inhabitants plundered,

abused, murdered, with im-

» punity from the cause.”

The whole situation of the

United States today remained

unchanged, the speaker point-

ed out, and the peril under

existing conditions was iden-

tically what Washington said

in his fifth annual address to

Congress: “If we desire to avoid insult
we must be able to repel 1t.”

An appeal to the pride of every true
American was then made. It was all
very well, Mr. White observed, to de-
mand that the Government remain firm
in its foreign diplomatic relations, but
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it was obvious that an attitude of firm-
ness meant nothing without the means
to back it up. He referred then to the
official preparedness measures. “The
President asks that the regular army be
increased to 142,000,” he said. “There 1s
no question that this will be done, but al-
though 142,000 seems a great number of
soldiers to put into the field at once, this
land force would be barely sufficient to
withstand the first shock of an invasion.
One month ago the British casualties in
the titanic struggle abroad were given in
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other day he cautioned the nation to re-
member that: ‘Modern warfare is very
different from what warfare used to be.
Warfare has changed so within the span
of a single life that it is nothing less than
brutal to send raw recruits into the
trenches and into the field.” ”

Attention was called to the fact that
the President had asked for a great host
of free men, rising as one to the call “Are
you ready?” DBut that these men must
not he mere targets for shot and shell:
they must know something of the arms

in time of need.

Army’s Chief Signal Officer Now
a Vice-President

WAR DEPARTMENT
OFFICE OF THE CHIEF SIGNAL OFFICER
WASHINGTON

It will give me great pleasure to serve as an honorary vice-
president of the National Amateur Wireless Association.
sider it a great compliment to be asked to serve with the distin-
guished gentlemen you mention, and I shall be glad to do whatever
[ can in furthering the national movement for the educational devel-
opment of young men who will eventually be fitted for operators
and engineers. These will be of great service to the War Depart-
ment in case of emergency, and [ trust you will be able, from time
to time, to give me a list of such of your members who have signi-
fied their intention of volunteering for radio service in the Army
Sincerely yours,

I con-

SAMUEL REBER,
Lieut.-Col., Signal Corps.

the official figures as 539,467. I haven’t
at hand anything official on the losses of
the French, Russians and Italians, but
the British losses alone represent an av-
erage of more than 30,000 a month. On
this basis our present army would be
wiped out mn thirty days and our pro-
jected army in less than five months.

“Tt 1s evident, therefore, that any n
vasion which may come in the future will
be repelled by volunteers. All of this
country’s wars have been won by volun-
teers, for that matter, but 1s this any as-
surance that we can repeat our glorwous
victories as we stand equipped today?

“Our sane and sensible President
doesn’t feel that victory will come to us
through sheer patriotism alone. Only the

they have in their hands; know some-
thing of what the orders mean; men who
can comprehend and easily and intelli-
gently step into the duties of national
defense.

Reference was then made to the gen-
erosity of the National Guard of New
York in aiding the signal corps work
proposed. Mr. White noted that armor-
ics have heen placed at the disposal of
the Junior American Guard and skilled
officers have voluntarily come forward
to supervise the training of members.
This service could be given by no other
hody of men in like proportions, he be-
lieved ; while many might offer, nowhere
else could the combination of skill and
available time be so readily secured.
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“I don’t propose, however, to take up
your time tonight with an academic dis-
cussion of the relative values of the plans
for citizen preparedness,” he added. “We
will let the future supply the answer.
But I most emphatically do assert—and
defy contradiction—that whatever the
answer, it Hes right in this room! Here
among you young men, representatives
of the patriotic youth of the nation, lies
the safety of the nation. I‘rom gather-
ings such as this will come the soldiers
of the future—<citizen volunteers, militia-
men, regular army officers—all will be
created from material moulded at the
plastic age. Time will decide which 1s
the best method of training men, but
nothing on earth is more certain than the
fact that the nation 1s not getting ready if
it overlooks preparing the boys!”

To support this statement, Colonel
Glenn and General O’Ryan were quoted
as saying that all wars are waged by boys
from sixteen to twenty-five vears of age;
that history teaches that wars are fought
and won by youngsters.

The amateurs were urged to realize
that their need for military training was
urgent.

“Should a c¢risis come tomorrow, the
safeguarding of our shores lies with
vou!” said Mr. White. “Do you realize
that? Our first line would no sooner
take the field than a call would come to
get the young men ready to follow.

“And 1t will al-
wavs he so. Amer-
ican ideals will never
permit this country
to be dominated by
a fighting machine.
We shall have an
adequate stand -

ing army and a better navy, but the re-
serve forces which will he depended upon
eventuallv to turn back the tide of inva-
sion will come from citizen defenders
trained to the nse of arms.”

IHe then stated the definite object of
the meeting.

“We are gathered here tonight to form
a signal corps battalion, which will rep-
resent New York in the Junior Ameri-
can Guard. With forty companies of
infantry organized, uniformed and drill-
ing, we have need of signaling troops
to make the prospective reserve ready
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for manceuvering under field conditions,
which will begin within a few months.
In calling together the local members
of the National Amateur Association,
and their friends, I
know 1 have not
only brought out
staunch and willing
citizen soldier mate-
rial, but skilled ma-
nipulators of wire-
less apparatus as
well.  The amateur
wireless enthusiasts
of New York City
are second to none
in the country, and | canr assert without
fear of contradiction that a similar call,
made nation-wide, would bring me a
thousand young men who can take any
ordinary wireless set and operate it un-
der the most adverse conditions. As
members of our Association you have
already been given instruction in the
technical features of various types of
equipment; you have bheen taught the
construction and operation of portable
sets and fixed stations; so far as the
operation of apparatus 1s concerned,
you are well equipped to take the field
right now.

“But to be efficient as military units,
yvou must undergo a long period of
special training. You must know, hoth
m theory and practice, what the com-
mands of an officer mean, what dis-
cipline accomplishes in the field, what the
execution of military orders entails. As
members of the signal cerps you will be
thoroughly instructed in the methods and
means of bringing up reinforcements,
ordering ammunition and provisions for-
ward from the supply trains, plotting a
landscape, preparing and reading maps
which indicate the position of enemy
troops and your own forces. You will
learn how to take care of vour physical
well-heing in camp and on the march, and
will he thoroughly schooled in the prin-
ciples of first aid to the injured. Those
among you who rise from the ranks will
begin study of tactics and military strat-
egy, will be given an opportunity to dis-
play generalship in numic  warfare,
where you will he opposed by other
troops of the same organization. All
the work will be thoroughlv practical,
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because at the outset 1t will be directed
by experienced officers, and later will be
continued by those who have acquired in
the ranks the
knowledge  which
will entitle them to
leadership.”

Emphasis w a s
laid on the fact
that members who have followed the \s-
sociation’s teachings are no longer nov-
ices: “They can huild, and do build,
wireless equipments which coutld stually
be used in military field work. lurther-
more, study has trained the minds of
members; they know how to think, know
how to concentrate on problems; conse-
quently they are certain to prove highly
efficient in military work when they take
it up.

“We are not dealing with children
when we consider them as defenders of
the nation,” said Mr, White. " Defore |
came here tonight 1 had an age analysis
of the first thousand members drawn.
Onty a half dozen had not reached their
'teens; the heaviest representation cen-
tered in the ages between sixteen and
nineteen ; more than thirty-five per cent,
were over twenty-one, and our oldest
member has reached the silvery age of
sixty-five.

“With our peak load at age sixteen,
we have a valuable nucleus for signal
corps training; this is the hest period of
a lifetime to take up serious study; the
playfulness of the voungster has been
left behind and the thoughts are turning
to the serious obligations of manhood.
Here is material for the signal corps
ranks that cannot be equalled; here are
young men who will be willing and
anxious to acquire military knowledge
in the two vears before they are eligible
to officers’ commissions in the Junior
American Guard. llere we have our of-
ficers of the future.

“In the analysis rveferred to ages
eighteen  to  thirty-five included  just
about half of the thousand—the best
possible material for immediate use as
subordinate officers.

“Commanders have already been sup-
phlied through the generosity of the Na
tional Guard. Al we now await is en-
rollment, the purpose of our meeting to-
night.”
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Mr. White then said he felt that with
some proportion of the audience he
thought had arisen: Why had he confined
himself to the warlike aspects of the move-
ment? \Why had not some mention been
made of the other benefits to be secured
through training along military hnes—
the value of drilling as a means of build-
ing up the boy mentally, morally and
physically. FHe answered this unspoken
thought with the observation: “I have
refrained from extended mention of
these features for two reasons: the first,
because I know you are all intelligent
enough to appreciate and value them for
their obvious advantages; the second,
because I feel it my duty as an American
citizen to urge you toward preparedness
in event of war. The second reason so
far dominates the first that I am in-
clined to use it as a sole inducement to
join with us in this patriotic movement.

“Ideal and commendable as peace
plans may be, you may feel certain that

wars will continue. The dawn of uni-
versal peace is a long way off. But even
if it were near, would that warrant our
nation remaining unarmed? You can’t
keep order, cannot insist upon holding
other nations accountable, unless you
can make good, The protest of a weak
nation doesn’t mean much; to speak of
accountability without means of enforce-
ment will never make this a better
world,

“IFirmness and
justice to all 1s the

ideal upon which
the whole Amen-
can natiton

is founded. We
wish to spread that
gospel all over the
civilized globe, To
words and rights respected

have

our
we must be able to enforce them when

necessary.  Neutrality means mainte-
nance of duty. Defense of America’s
policy of neutrality brought on the war
of 18rz2—may bring upon us another
war; for the maintenance of neutrality
depends upon force to defend that pol-
icy, when 1t is attacked.  America will
always be neutral in spirit, therefore
Americans must be ready to uphold the
duties of neutrality,

“In organizing signal corps battalions,
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the National Amateur Wireless Associa-
tion expects to teach Americans what it
means to be a citizen of a free country;
hopes to bring in an interesting way be-
fore the youth of the nation the clear
fact that it is their duty to take up arms
for national defense if their country
needs them. It further proposes to aid
in correcting a great national abuse of
the flower of the nation—the sending to
slaughter of heroic volunteers, who in
the wars of the past haven’t had an
equal chance with their foes because they
were unprepared for the rigors of the
campaign. All of this country’s wars
have been fought and won by volunteers,
and under the ideals of the nation, cit-
izen soldiers will continue to bear the
burdens of the future. The regular army
and the navy are designed to withstand
only the first shock of invasion. And, as
I have shown in the British casualty
figures, the army, brought up to its full
strength, would be out of action within
five months after meeting at grips with
a powerful adversary.

“It takes two years to make a soldier.
Our first line is not designed to hold
that tong. To rush reinforcements to its
support requires a trained reserve, pre-
pared for action and capable of prompt
mobilization. We must have a prepared
reserve. Patriots by the million can be
counted upon to swell our ranks at the
first sign of danger, but it will be on our
national conscience if we again send our
heroic defenders to certain death be-
cause they are not trained.

“And we must have officers to lead
these men. The nation must be made to
insist upon leaders who understand the
problems they are called upon to face.
We must not depend upon hurried train-
ing; we must not endanger the lives of
our finest citizens by placing them under
officers whose experience is gained in
beleagured camps; nor can we tolerate
the thought of faltering decisions made
in the smoke and thunder of the battle-
field. We must not allow the safety of
thousands of heroic fighting men to de-
pend upon the transmission of the com-
manding general’s orders at hands of a
novice. If there is any choice in the
matter of getting troops prepared in or-
der, by all means have the signaling
branches of the service ready first.
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“Now this is my appeal to you:
~ “T want men who will take the mili-
tary training we offer, I want material
to be moulded into officers; I want true
patriots who will faithfully give what
little time we ask for, to prepare them-
selves as signal corps experts., I am ask-
ing for spirited young Americans to en-
roll in the battalion which will represent
New York; some to swell the ranks of
the one radio company which is already
organized and drilling, others to form
themselves into a second company to
complete the battalion. There are no dues
to be paid to headquarters—no obliga-
tions but faithful attendance on drill
nights and the loyalty and patriotism
which inspires determination to become
efficient defense units for the safeguard-
ing of the nation,

“I ask that New York show the way
to the rest of the country; set an exam-
ple which will extend the movement
throughout the length and breadth of the
nation.”

The response which marked the con-
clusion of the speech was generous. It
developed as enrollments were made that
several experienced militia men were in
the audience and a request was made
that a committee be appointed to ac-
quaint the members who had not been
able to attend with the proceedings of
the evening. This committee has since
reported to headquarters that several
hundred New Yorkers who were unable
to attend have made a special request
that another meeting be held, among
these are a half dozen operators who
have had military experience, and wish
to submit their qualifications to serve as
instructors. A canvass of those making
the petition is to be made with a view ot
selecting the time and place most con-
venient to all concerned.

ALEXANDERSON ADDRESSES IN-
STITUTE

At the meeting of the American Insti-
tute of Radio Engineers, held at Colum-
bia University, February 2, E. F. W. Al-
exanderson delivered a lecture on the
magnetic control of powerful high-fre-
quency alternators by means of a small
controller of his own design and a
vacuum bulb.
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An Oscillation Transformer of
Unique Design

By Charles Horton

N the construction of oscillation
transformers in the early days of
wireless telegraphy, round wire was
most generally used, probably on ac-
count of the fact that conductors of
any other cross-section were hard to
obtain and also, owing perhaps to the
fact that in their detailed perfection of
wireless apparatus, wireless engineers
had not yet taken up this instrument.
When attention was finally focused on
the transformer various changes were
made. It was found that area for area
a flat conductor has more surface area
than a round one, which fact had the
effect of causing the elimination of the
round wire and the adoption of the
flat strip. Now the only flat strip to be
readily obtained was, of course, a strip
with straight edges which necessitated
that the strip be wound into helices in
such a way that its lateral dimension
was parallel to the longitudinal dimen-
sion of the helix; that is flat on a cylin-
drical form.

But in the use of these helices it be-
came apparent that there was consider-
able brushing between the turns,
caused by the sharp, narrow edges of
the metal strip, and consequent lower-
ing of efficiency. [Furthermore, it was
evident that on account of the strip
having its width parallel to the axis
of the helix. close winding could not be
obtained with sufficient air-space, and
consequently  sufficient inductance
meant large coils. So, in order to
overcome these disadvantages and still
retain the large surface area of the
strip conductor, the edgewise-wound
strip was developed. This type of con-
ductor has its transverse or narrow di-
mension parallel to the axis of the
helix and thus the turns can be made

very close; and on account of the large
flat surfaces presented by one turn to
another, brushing is to a large extent
eliminated and neat, compact coils are
obtained.

It has been the ambition of amateurs
in wireless to make helices of the edge-
wise-wound type for their own stations.
hut the edgewise bending of the metal
strip presented difficulties which could
not be surmounted except by the con-
struction of a costly bending machine.

SN SE— -

Fig. 1
In considering this problem the writet
developed a type of transformer coil
which can be cut from a flat plate and
has the advantage of being edgewise
wound; it has additional advantage in
that the helices are semi-spherical and
consequently rotary adjustment of
coupling is made possible. The instru-
ment is of that type which is intended
to be mounted on the transmitting
panel, on which are also mounted the
condensers, aerial loading helix, etc.
Reference to Fig. 1 of the drawings
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will give a clear idea of the appearance
of the instrument when mounted on
the transmitting panel viewed from
above. There is provided a wood base
which is screwed to the transmitting
panel and on which the transformer
proper is mounted, being supported
thereon and insulated therefrom by the

Fig. 2

corrugated, hard rubber posts. On
these posts is mounted a second wood
pancl having a circular opening therein
and supporting four hard rubber, arc-
shaped pieces which serve to mount
the primary helix. Adjustment of the
number of active turns is made by the
usual contact clips, of which, in this
case, there are two, one Dheing shown
m Fig. 1.

The secondary is mounted on the
primary panel in metal bearings and
is constructed similarly to the primary,
except that in this case, the adjustment
of inductance 1is continutous and 1is
made by means of a metal follower
which rides along the inside of the
helix and is controlled by the smaller
of the hard rubber knobs. Adjust-
ment of the coupling is obtained by the
rotation of one helix in and out of the
plane of the other and is controlled by
the large knob. Set screws are pro-
vided for retaining any degree of coup-
ling.

The fastening nuts at the outer ends
of the hard rubber columns are also
used as anchorages for the several flex-
ible leads. two for the primary leads

THE WIRELESS AGE
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and two for the secondary leads. If
desired, the hard rubber columns may
be made hollow and a rod passed
through each one to carry the connec-
tions through to the back of the trans-
mitting panel, thus making a very neat
arrangement.

Reference to I'igs. 2 and 3 will serve
to show various parts in other views;
Fig. 2 being a view taken from the
front of the panel and showing, among
other things, the brush contact to the
primary shider. Fig 3 is a view of the
instrument taken from the right side,
in which the primary helix has been re-
moved and the supporting members
of the primary cut in the middle to
show the arrangement of the second-
ary helix and supports.

In the construction of the trans-
former. oak is suggested as the best
wood to be used. It should be stained
very dark brown and finished with
floor polishing wax.

Referring now to the detail drawings:

Fig. 3

Detail No. 1 is the wood back or base
piece which should be of 34 of an incl:
stock and perfectly true as this 1s the
foundation for the entire instrument
Holes are drilled in the corners, as
shown, for 38 of an inch flat head brass
machine screws to mount the columns.
Dectail Nco. 2 1s the top panel which is
mounted on top of the columns and
supports the primary helix. The large
circular opening shown is bevelled te
agrec with the helix supporting pieces,
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in order to give a neat appearance.
Detail No. 3 is the wood ring which
supports the secondary helix support-
ing members and is carefully made as
shown, care being taken to prevent
warping. Detail No. 4 is the primary
helix proper and shows the method of
laying out the helix. A piece of 3/64-
inch copper wire, 12%2 by 1134 inches,
is secured and a half circle drawn with
a radius of 6 inches close to the left
hand side. Then, with the same center
and using radii 34 of an inch less each
time, six other half circles are struck
within the first. Next, a center is
found in the same diameter as before

THE WIRELESS AGE
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The secondary helix, detail No. 5, is
made similarly from a piece of 1/32-
inch copper sheet, 1118 inches by 11
inches, but the helix is in this case only
14 of an inch wide. Detail No. 6 shows
the primary helix supports and should
be cut from half-inch hard rubber or
fibre exactly as shown. Hard rubber
should be used unless it is too expen-
sive; in that event fibre may be sub-
stituted. When mountted on the top
panel (detail No. 2) these pieces should
be mounted in the order in which they
are drawn so as to insure proper form
for the helix. Detail No. 7 is the con-
necting disk for the other ends of the
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Detail Drawings

and a radius of 5 13/16 inches is taken;
a half circle is drawn below the first
group, joining the left-hand end of the
first half circle, to the right hand end
of the second half circle. Then using
the same center and radii successively
3% of an inch shorter, draw the remain-
ing six half circles, thus completing a
spiral of a width of 34 of an inch. The
helix is now cut out with a pair of
mecetal shears, care being taken to pre-
vent the strip cut from losing its flat-
ness. This done, the helix is ham-
mered flat if necessary with a wood
mallet and laid aside.

pieces just described and should be
perfectly true. Detail No. 8 is the hard
rubber columns which should be turned
as shown and polished. Detail No. g
shows the supports of the bearings for
the secondary helix form. Detail No.
10 is the mounting piece for the sec-
ondary helix formm. Pieces of 3% of an
inch brass rod arc to be pinned in cach
end for bearings. The hard rubber
bushing in the midille ts to insulate the
slider shaft from the wood and is lined
with brass to insure casy rotation. De-
tatt No. 11 shows the brass bearings
proper which are mounted in the bear-
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ing pieces, 9. Detail No. 12 shows the
friction springs intended to be mounted
between the mounting piece, 10, and
the bushings, ¢, at cach end, in order
to cause the scecondary to rotate under
friction.

Detail No. 13 shows the insulating
support for the cnd of the primary
helix.  Detail No. 14 is the main part
of the secondary slider. Its construc-
tion and action will be evident from an
examination of the drawings. Detail
No. 15 is the insulating support for the
end of the secondary helix. Detail No.
16 is the rod on which the slider head,
14, slides and rotates and is mounted
at the center of the secondary form
supporting disk, to be described, by
means of the nuts and washers shown.
Detail No. 17 is the hard rubber wash-
ers for the tops and bottoms of the
colummns. Detail No. 18 is the contact
spring for the secondary slider shaft.
Detail No. 19 is the secondary form
supporting the disk mentioned. .

Detail No. 20, is the secondary helix
supporting members and should be
made exactly as shown of }2-inch rub-
ber. ‘The peculiar outline on the in-
side of the pieces is caused by filing
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away the rubber near the turns of the
lielix to permit the slider to pass. This
is done after the secondary helix is
assembled in its form. Detail No. 21 is
the slider proper and is intended to
slide on the loose rollers on the block-
piece of detail No. 14. On the left hand
of the same is forced a piece of soft
rubber tube to prevent brush discharge
to adjacent turns.

Detail No. 22 shows the primary
contact clips which are made exactly
as shown, the flexible leads being con-
nected thereto by means of the 10-32
screw specified. Detail No. 23 is the
knob for the adjustment of coupling
and is made entirely of hard rubber to
permit handling when the set is in op-
eration. It is attached to its shaft by
means of a pin extending entirely
through its hub. Detail No. 24 is the
knob for the adjustment of secondary
inductance and is made as above.

When this transformer is carefully
made and assembled it presents an ex-
cellent appearance and is quite effective
m operation. It 1s designed partic-
ularly for 4-kw. sets. The secondary
does not have as many turns as usual
and a loading coil may be used when a
longer wave 1s desired.

Direction Finder Experiments

The United States Government is
conducting a series of experiments at the
Radio Station, North Turo, Massachu
setts, to perfect the Pellini Tosi Direc-
tion Finder. The purpose of the instru-
ment, as explained in previous issues of
Tue WIRELESS AGE, is to enable naviga-
tors to send signals to the shore station
and from it reccive their ships’ bearing.

The method of finding a vessel’s bear-
ing, as at present used, consists of a call
to the North Turo station, and request
for her position. North Turo acknowl-
edges and requests the ship to send long
dashes for five minutes on the 600-meter
wave-length.  North Turo will then
record the direction on the finder and re-
port it to the ship. As the station is on
the point of Cape Cod, a ship may be on
either side of the cape for the same set-
ting of the instrument; the ship is, there-
fore, given the two possible angles from
the true north, the decision heing left to
the ship as to which is her correct
bearing.

Ficfeiiar 2arredd o Factloms

At the meeting of the Radio Club of
America held at Columbia University on
IFebruary 18, Professor J. Zenneck, of
the Technical College. Danzig, delivered
an interesting lecture on “Some Problems
of Wireless Telegraphy.” He discussed
especially spark systems and methods of
continuous sending, and the use and lim-
itations of the various forms of detectors
in the measurciment of amplitude of vi-
brations.

IFollowing Professor Zenneck’s lecture,
Dr. John Stone Stone urged an effort to
secure a more liberal treatment of ama-
teurs by the government in the matter
of wave-lengths permitted, and suggested
that originators of heavy traffic and
steamship lines be assigned special wave-
lengths to prevent the present interfer-
ence on 600 meters.

Fritz Lowestein and E. J. Simon also
made remarks. At the close of the dis-
cussion Professor Zenneck was made an
honorary member of the Club.
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How Wireless 1s Being Used 1n
the War

By A British Army Officer

Editor's Note—Owing to conditions which are at once obvious, it is necessary to
keep sceret the identity of the author of this article. The publishers of this maga-

zine wish to go on record, however, with the statement that he is a British army
| officer of high rank who has been at the front since the war began. The points
which he makes about wartime wireless are all the result of personal observation, and
what he claims in regard to the revolutionizing of methods of wireless signaling is, to
use his own words, “common knowledge at the Allies’ front and of course to be
knawn the world over when the war shall end.” The manuscript, perhaps the most

unusual one thus far published in this country, reached THE WIRELESS AGE under
conditions which absolutely verify its authenticity.

OT until this war is over can the full measure of the price-

N less service rendered by the wireless be made known in

all its details. It can be easily understood that at this time

it 1s impossible to give more than the most vague hints of the im-

provements which have been made in the art and science of wire-
less telegraphy, but this much at least is certain—

After the war is over, if not before, there will be given to the
world improvements which will practically revolutionize wireless
work and will open up possibilities not even now dreamed of by
the unitiated.

And to Marconi, for his intense devotion to the Cause for which
he 1s fighting, for his wonderful, tireless work and for his ceaseless

efforts to improve what has already been done, will come much
deserved honor.

HODPE 1 shall be forgiven for refer-
ring so off-handedly to the inventor
as “Marconi,” but it seems to me that
one could no more give him a formal
prefix than to \Washington, Lincoln,
(Garibaldi, Edison, or any of the men
who have done so much for their coun-
tries—and the world. As a matter of
fact, 1 don’t know his first name, or even
his official or mihtary title. [ only know
what he has done and what his inven-
tions are now domng for the Alled
Forces.

I wish it were possible to tell you just
what is being done with wireless at the
FFront right now—Dbat it is impossible. I
can only mention those thing which are
already known ; but perhaps the fact that
what 1 write is of nersonal observation,
may render it of some interest.

When the war broke out, army wire-
less operators—competent and capable
men who really knew their business—
were as few in numbers as were the rest
of those we so sorely needed. Luckily,
however, there were many who had
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taken up the art for the pure love of
the thing, and they were quick to volun-
teer. ‘T'elegraph operators of the Postal
Department were soon broken in to wire-
less work, so that it was not long before
we had a good and very efhcient force in
the tield.

The first time I saw a wireless opera-
tor at work was just outside Poper-
inghe, about five miles hehind Ypres.
\n observation halloon was going up
and into the little car helow the great
gas-bag climbed a young chap carrving a
headpiece and a mess of wires atlached
to a small hox. | was told he was the
wireless operiator and [ stopped to
watch his work.

In the field below the balloon was a
motor car with a pole above it with wires
extending downwards to the ground.

",
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( Please understand that as far as regards
wireless technicalities I am very much
of a layman, knowing nothing of the
correct terms.)

The halloon, looking like nothing so
much, in color and shape as a gigantic
banana, finally reached the desired height
and then the wireless machine in the car
started to snap and spark, the operator
writing and passing his sheets {from
time to time to the officer standing be-
side him. [ learned that as the observing
ofhcer in the balloon located certain po-
sitions he gave the information to the
operator who, in turn, transmitted 1t to

|

In a Belgian village near King Albert's
headquarters, icires are run from the
spire of a chureh down to a lhmousine
automebile, elevated on piles of brick,
‘which generates the power for the wire-
less system
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man below. Below the bal-
loon’s car trailed wires about forty
feet long and these, [ was told, had
something of the function of the
ground wires of a stationary equip-
ment.

The balloon, carried by the winds and
held to earth by the cable which attached
it 10 a powerful motor truck—Ilooking
lilke nothing so much as a hig, fat woman
hauling a pomeranian along on a leash—-
drifted awayv a mile or so towards Ypres.
Still the ceaseless flash and chatter of the

4
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In an observation balloon near Ypres. The operator is signalling information to a station on

the earth.

instruments kept up and at last I was
impelled to ask the question:

“Why not a telephone line to the
ground instead?”

With a pitying smile the expert told
me that a telephone line was not anyway
near as good because it would need many
men to follow along with it and see that
it did not catch in the trees, when it
would be easily broken. '

“Besides,” said my informant, “if the
bally gasbag breaks loose and drifts over
the German lines the operator can keep
in touch to the last minute, don’t you
see.”

And I learned later that this had hap-
pened on one occasion and that the op-
erator had “kept in touch.” The “last
minute” was when the balloon was ex-
ploded by a shell!

\When attached to the Belgian Army
for certain purposes which it is not nec-
essary to mention here, it was part of my
duty to visit the little village behind
the lines where King Albert had his offi-
cial headquarters. He was located in the
house of the Curé of the parish, a beau-

Notice the antenna wires trailing below the balloow’s car

tiful old mansion surrounded by a moat.
Right beside it was the church and from
its tower ran wires to the ground. In
front of it was a very fine limousine au-
tomobile which I was told used up many
gallons of petrol (gasoline) a day, but
never made as much as a mile a week.
When I asked why, I was shown that it
was elevated on piles of brick so that the
wheels did not touch the ground, its
motor was used to generate the power
for the wireless system. This, I may say,
1s the way power is obtained for the field
outfits, the engine of the motor field
equipments being so constructed that
when the car is at rest—and in some
cases, when in motion—it can be used
for wireless work.

While every division is connected with
General Headquarters by endless num-
bers of telephone and telegraph lines, the
wireless plays an important and indispen-
sable part. From the headquarters of
each division also, the air carries mes-
sages to the regiments ahead. Out as far
as the front line of trenches the wireless
operators are at work sending back their
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A French wireless station in operation in the vicinity of Saloniki.

The operators are keeping

in touch with the units of an aviation corps during an engagement

messages. And in
the casuvalty hsts
are the names of
many wireless op-
erators whose epi-
taph 1s “Died on
the field of honor.”

T h e telephone
and telegraph have,
of course, played
an mportant part
in this war. Their
lines are by no
means “laid mn
pleasant places”—
and  bhad as  this
joke is, 1t 13 not so
had as the reality.
1 have seen ihem
at work under the
most trying condi-
tions and have
never ceased to ad-
mire their pluck
and daring. During
the many bombardments of Ypres I saw
them time and again dash along a road
which was being shelled with shrapnel
and high-explosive and, under a fire
which was worse to face than the most
vivid imagination could picture, tie up
the broken wires.

A dozen men have gone out, one after
the other, from a communication trench

the Austrians.

Italian cnginecrs repairing telegraph and

telephone tines which were destroyed by

These land lines are used

as an adfunct to the wircless system at the
front

to tie up the line
from the observa-
tion artillery officer
to the guns in the
rear and t he
twelfth man only
has crawled back
torn by shell or
wounded by bullet.
13UT—the line was
tied and communi-
cation established.

Much of this
loss has bheen re-
duced by the use of
wireless and I be-
lieve that under
present and future
improvements 1 t
will be still further
diminished. A nd
that brings up the
question of the im-
portance of having
a sufficient number
of properly trained and competent men
to take over this kind of work when
needed.

My experience has been—and I can
positively declare that it is within the
knowledge of every officer who has
served in this war-—that the amateur, no
matter how loyal, how eager to serve his
country, or how competent in the tech-
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Lleetric power station in the trenches. These
slations are often used for transmitting
power to the wireless installations

nical work of his particular line, is use-
less for military purposes until he has
received and absorbed the routine, the
methods and the discipline of the army.
It 1s not merely knowing the work; it is
knowing how to see that the work is
done, knowing how to give those with
you confidence in you so that they will
do the work, knowing how to give an
order—or take one—knowing how to
meet an emergency—and overcome it.
And only training, on practical lines, can
give this,

(Give me the choice between the gifted,
enthusiastic but untrained amateur and
tlhie man who has much less science and
skill but who has had a few months’
traming—and I'll take the latter every
time if I have a job to carry through
which needs a cool head and quick
thinking. It is only possible to realize the
difference when you have seen how men
are changed over with just two or three
months in camp.

But to get back to the wireless: I will
never forget how I got the news of the
Lusitania’s sinking. I was in a little vil-
lage on the outskirts of Ypres and there

THE WIRELESS AGE
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was a wireless station next to the house
where I was billeted. I had been in the
habit of going over when [ had the
chance to talk to the operator and get
what news he was picking up. \Vatching
the sparks flying, I was absorbed in my
thoughts, wlhen he broke in with the
news of the disaster, He got it from the
air as it was Dbeing flashed across to
England from an Irisk station and thus
we at the front knew :t before the pub-
lic of England or America did.

Of course, the wireless method of
communication has been used for ulte-
rior purposes. Only after the war is
over will it be possible to tell openly
of the many wireless plants which have
been discovered giving information to
the enemy. In one town on the front it
was necessary to practically demolish
every house in order to stop the activ-
ities of a wireless plant which was send-
ing out priceless information and which
could not be located. Below Dixmude,
on the Belgian coast, a mill was discov-
ered with a fine installation in it and, on
the other hand, much valuable informa-
tion for us was stopped because the other
side found a plant which had been op-
erating with much success in Ostende
for the Allies.

Regarding the usefulness of theoreti-

German wireless teleqgreph with a portable
mast in oberation
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An Italian wircless feld station.
being cmployved in the European war

cal and field training for actual work
much, of course, will be learned from
this war. Nothing which teaches a man
to stand on his feet and accept respon-
sibility is useless; that goes without say-
ing. Nevertheless, 1 fancy that much
which is being taught now will be
changed later on. Ifor instance:

There is, [ understand, a method of
keeping up communications of portable
wireless units which is known as the
“leap-frog.” DBy this, units A, Il and C.
go out. \When A. moves forward, C.
theoretically leaps over 13, into his place
and, subsequently, I} takes As place on
the next move, and so on, the last man
taking the place of the foremost man at
each move. All men are, ot course, keep-
ing in touch with each other and with
Divisional Headquarters or base.

Well, by experience, | should say that
under fire this would not be practical, Tf
a shrapnel or high-explosive shell, with a
killing radius of 30 to 30 feet,should wipe
out one of these units, it would destroy
the forward connection and, unless the
officer commanding was unhurt and in

This photegraph shows how the portablc cquipment is

touch with all units some confusion
would possibly arise. The best method,
as 1 understand, has been to have the
units scattered along an equal front and,
as in skirmishing order, fill up whatever
gaps are made by drawing closer to-
gether.  This, of course, is merely given
to illustrate what is done and is not of-
heially authoritative,

In conclusion, 1 can but repeat that
following this war there will be nuch of -
interest and vahte given to the world re-
garding the wonders of wireless com-
munication. In many methods there will
be what will practically amount to a
revolution and much that s now accepted
as standard will be discarded. It has
taken this practical test to demonstrate
how much is useless and how many for-
mer theories are now practical. One
thing, however, is sure and that is:

As the aeroplane has been proven to
be the eyes of an army, so in an even
greater degree has the wireless gained

the right to be called “The Ears of the
World.”
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How to Conduct a Radio Club

(Specially Prepared for the National Amatewr Wircless Association)

Elementary Instructions for the Construction and Use of the
Wave-Meter

By Elmer E. Bucher
ARTICLE XXI

A N essential, but seldom found

ptece of apparatus at the aver-
age amateur station is a wave-meter
for calibration of the transmitting and
receiving circuits to resonance or to a
definite value of wave-length. Many
of the problems of the radic experi-
menter could be immediately solved if
he would purchase or construct a
wave-meter of suitable range and de-
termine for himself whether or not his
apparatus or aerial system complies
with the United States restrictions. It
ts not a difficult matter to construct a
wave-meter for amateurs’ use but un-
less a calibrated instrument is avail-
able for comparison, it will be of no
value to the designer.

Experimental determinations were
recently made with a home-made wave-
meter comprising a Mesco condenser
No. 294, designed to have a maximum
value of capacity of .001 of a micro-
farad connected in series with an in-
ductance coil having forty-six turns ot
No. 16 single silk covered wire, wound
on a hard rubber tube exactly 614
inches in *diameter. Two leads, 12
inches in length were extended from
the coil of inductance to the terminals
of the condenser. A crystalline detec-
tor, connected unilaterally, as shown in
Fig. 1, was employed for determination
of the point of resonance. At the zero
position of the condenser scale the
wave-length of the circuit was found
to be 185 meters, and at the 180 de-
gree position, 1,040 meters. It will
then be observed that a meter of this
range is quite suitable for calibration
purposes between 200 and 800 meters.
A complete table of wave-lengths for
the entire scale of the condenser is
tabulated as follows:

Table No. 1
Degrees of Con- Corresponding Value
denser Scale of Wave-Length

0 185
10 225
20 325
30 380
40 465
50 530
60 580
7 630
80 670
90 710

100 760
110 825
120 840
130 8go
140 915
150 930
160 980
170 1,000
180 1,040

The foregoing data plotted in curve
form appears in I'ig. 2, from which the
intermediate values corresponding to
the intervening degrees of the con-
denser scale may readily be obtained.

For good signals in the head tele-
phones, with the unilatzeral connection,
a sensitive crystal, such as galena or
cerusite must be used and, if very loud
signals are required, one terminal of
the condenser should be connected to
the grid of a sensitive vacuum valve.
(Fig. 1.)

A Wave-Meter of Lower Range

Another coil of wire comprising
twenty-two turns of No. 16 single silk
covered wire wound on an insulating
tube of hard rubber 64 inches in diam-
eter with two extended leads each 12
inches in length, gave the following
values of wave-length when connected
in shunt to the smal: Murdock vari-
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able condenser No. 368. This con-
denser has a maximum value of ca-

i

o Forris M6 DHE wira
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Talephones

! wleciance
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B-7 Telephones

~ Amotevrs Wovemeler —

Fig. 1

pacity of .0005 of a microfarad. The
data follows:
Table No. 2
Degrees of Con-  Corresponding Value
denser Scale of Wave-Length

0 140
10 160
20 195
30 235
40 260
60 300
8o 340

100 365
120 400
140 440
160 470
180 500

It cannot be cxpected that several
of these condensers will check up iden-
tically, but if the coil of wire of the
dimensions given is nsed, a reason-
able degree of accuracy can be ex-
pected rendering it unnccessary for the
experimenter to work out elaborate
formulac for the computation of the
wave-length.

The data given in table No. 2 is de-
picted in the curve. (Fig. 3.)
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After either wave-meter has been
constructed in accordance with the
foregoing instructions, it is important
to understand thoroughly the manner
in which the instrument is to be used.
Suppose, for example, it is desired to
measure the fundamental or natural
wave-length of a transmitting aerial to
find out whether it complies with the
restrictions: The complete procedure
is shown diagramatically in Fig. 4.
The aerial wires arc represented at A,
tlie earth connection at E, a small spark
gap connected in secries at S-2 and the
secondary terminals of a small induc-
tion coil at S-1. The inductance coil
cf the wave-meter is indicated at L, the
small variable condenser at C, the
crystalline detector at D and the head-
telephones at P.

The circuit to the primary winding
of the induction coil is closed and the
length of the spark gap carefully ad-
justed until a clear spark note, free
from arcing, i1s obtained. The induc-
tance coil, L, is placed in proximity to
the earth lead from the spark gap S-2,
and careful adjustment made of the de-
tector, D. The small condenser, C, is
then altered in capacity and if the
natural wave-length of the antenna is
within range of the scale of wave-
lengths on the wave-meter, a point will

Fig_ 2

be located where loud signals are ob-
tained in the head telephones. This
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indicates that the circuits of the wave-
meter are in resonance with the an-
tenna system and by reference to the
table of wave-lengths corresponding
to the degrees on the variable conden-
ser the required reading is quickly ob-
tained.

If the point of resonance is not well
defined and the signals can be heard
over a considerable number of degrees
on the scale, the coil, L, should be
moved to a distance from the earth lead
until the signals are barely audible. In
this manner sharper readings on the
scale of the condenser are obtained. If
a humming sound is heard in the head
telephones over the entire scale of the
variable condenser, it indicates that the
wave-meter is not of suitable range
for the antenna system and therefore
one of greater (or possibly lesser)
range will have to be constructed.

Should the measurement made as in
Iig. 4 imdicate that the fundamental
wave-length of the aerial system is in
excess of 200 meters, the value may be
reduced either by decreasing the length
of the flat top portion of the antenna
or by conneccting three or four small
condenser plates (connected in series
withh cach other) in series with the
acrial system. DBy proper selection of
capacity, the natural wave-length of
the aerial may readily be reduced to
200 meters.

If an oscillation transformer is used
to transfer the energy from the spark
gap circuit to the aerial wires, as indi-
cated in I‘ig. 5, and a close degree of
coupling is employed between the
primary and secondary windings, the
emitted wave from the aerial wires is
apt to be broad, 7. ¢., the nerial wires
may radiate two waves one of which
is far in excess of 200 meters. In this
case if the wave-meter is placed in close
inductive relation to the earth lead and
the spark caused to discharge across
the gap. two poimts will be found on
the condenser scale where the signals
are audible.

But if the primary and secondary
windings, I[.-1 and I.-2, respectively,
(Fig. 5) arc drawn apart, the two
points of resonance will come nearer
on the condenser scale until finally burt

THE WIRELESS AGE
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one sharp point of resonance is located.
The emitted wave from the aerial wires
is now said to be “pure” and if the de-
crement of damping is less than 2, the
requirements of the government reg-
ulation are fully met.

In a similar manner the amateur may
measure the wave-length of the spark
gap circuit as shown in FFig. 6 and then
subtract or add turns zat the coil, L-1,
cr increase or decrease the size of the
condenser bank until the wave-length
of the closed circuit is in complete
resonance with the aerial wires.

Excited by a buzzer and used as a
small radio transmitter, the wave-meter

becomes an exceedingly useful picce of
apparatus for the calibration and sensi-
tive adjustment of receiving tuners. It
may also be used to calibrate coils of
wire to a definite range of wave-length,
thereby removing all doubt in the ex-
perimenter’s mind concerning the di-
mensions of a coil for a given purpose.
It will be noted in Fig. 7 that the con-
denser, C. of the wave-meter is shunted
by a bell buzzer, B-1, connected in
series with one or twc dry cells, B-2.
The windings of B-1 are shunted by a
condenser of 1 microfarad capacity. If
the buzzer is set into operation a
change of lines of force takes place
through the coil. I, which acts in-
ductively upon the earth lead of the
receiving aerial wires, A-1. Suppose,
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for example, it is desired to adjust the
recetving system to exactly 6oo me-
ters: The condenser, C, of the wave-
meter 1s then set at that position which
will give a value of 600 meters. With
the buzzer in operation, the variable
contact on the coil, L-4, is altered in
position until a loud response is se-
cured in the head telephones, P. Dur-
ing this adjustment the secondary
winding, L-5, should be placed in fairly
close inductive relation to L-4 and
slight variation made of its variable
contact.to assist in determining con-
ditions of resonance between the two
circuits. By this method the experi-
menter 1s positively assured that his

THE WIRELESS AGE
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and the possible range of wave-length
adjustment in the circuit thus obtained.
During these calibrations it is impor-
tant that a low value of coupling be-
tween the wave-meter and the circuit
under measurement be used. The ac-
tual relative position is determined by
experiment and should remain at that
point where the signals are just heard.

The Mesco condenser No. 294 can be
used for a wave-meter of increased
range by connecting it in series with
an inductance coil of increased dimen-
stons. A hard rubber insulating tube
674 inches in diameter and approxi-
mately 814 inches in length was wound
with 146 turns of No. 16 S. S. C. wire.

-__‘J

=iy

L-/

’ Calibrarion of 714e

i O

Q©
v

E Spark Gapo Crrout

Fig. 6

receiving apparatus is adjusted to a
commercial wave-length and 1t is there-
fore unnecessary to ““feel about” on the
variable elements until the desired sta-
tion is heard. Likewise the receiving
detector, D, may be adjusted to the
maximum degree of sensibility by
“feeling around” with the sharp point
on the surafce of the crystal.

The coil, L, of the wave-meter may,
if desired, be placed in close inductive
relation to the cotl, L-5 (the second-
ary winding of the receiving tuner)

At the tenth division of the condenser

scale the wave-length of the circuit is

610 meters and at the 18oth division,

2,650 meters. The intermediate values

are given in the following table:
Table No. 3

Degrees on the Corresponding

Condenser Wave-Lengths
10 610
20 845
30 1,040
40 1,230
50 1,400
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00 1,570 amateur radio station and even though,
70 1,600 owing to the unequal construction of
8o 1.780 condensers, a slight error of calibration
00 1.875 exists, it will be a relief to the experi-
100 2,000 menters who heretofore have not had
110 2.100 available facilities for measuring the
120 2,170 wave-length of their apparatus, to have
130 2,285 an approximation of the frequency of
140 2,350 the circuits,
150 2.410 Additional measurements, such as
160 2,495 the inductance and capacitance of an
170 2,503 amateur's aerial. are fully explained
180 2,650 in the bhook. "low to Conduct a Radio

The last desceribed wave-meter ful-
fills the requirements of the average

Club.”
(To be continued)

RECOMMENDATIONS FOR

The latest report of the chief of the
\Weather Bureau urges the adoption of
wireless as part’ of the equipment. Four
experimental stations are now in opera-
tion. Communication with parts of the
country, isolated from wire service by
violent sleet or floods could be main-

tained by radio, and frost warnings, in-
valuable to fruit, truck and tobacco

THE WEATHER BUREAU

growers, could be scattered hroadcast.
Not only could vessels at sea he reached
direct by wireless, but the thinly settled
mountainous sections of the West could
be kept under observation by means of
the art. These desolate areas, uninhab-
ited during the winter on account of
their isolation and intense cold, are often
the starting point of very destructive
storms.
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New Rochelle (N. Y.) amateurs met
on the evening of February 3 and formed
the Radio Club of New Rochelle. A
committee was appointed to establish a
circulating club library on wireless and
electricity. Several persons well versed
in wireless promised to deliver lectures.

The following officers were elected:
President, John Buckman; vice-presi-
dent, Etinne Donovan; secretary and
treasurer, Thomas Howard. Idward
lettels was named as press agent. Cor-
respondence 1s invited. It should be
addressed to the secretary at 48 John
street, New Rochelle, N. Y.

The Suburban Radio Club of Wash-
ington, D. C, held its third annual elec-
tion of officers on January & John Purs-
sell was elected president; Charles Long-
fellow, Jr., secretary, and Harold Snow,
chief operator. The club is the possessor
of a number of valuable instruments,
Persons interested in wireless telegraphy
are invited to attend meetings of the or-
ganization and to correspond with the
secretary at 3038 R street, \WWashington,
D.C

The Society for Radio Research has
been organized in Atlanta, Ga. D. Mar-
tin is president; A. Corey, vice-presi-
dent and secretary, and F. Caldwell,
treasurer and consulting engineer. Head-
quarters and the library of the society
are at the home of the secretary, 379
North Jackson street. .All correspond-
ence should be addressed to Secretary
Corey.

A series of lectures has been prepared,
which all interested in wireless are cor-
dially invited to attend.

The Dot and Dash Club has been or-
ganized in East Orange, N. J,, for the
study of wireless telegraphy. The offi-
cers are as follows: President, Charles

Amateurs

Sununers;  vice-president, Courtney
Whitman; secretary, Thomas Brothers.

The Mountain States Radio Associa-
tion has been organized at Denver, Colo.,
for the purpose of promoting wireless
communication among the amateurs of
the Rocky Mountain region. Two
meetings have been held. The following
officers have been elected: President,
D. L. Clark; vice-president, R. S. Whit-
aker; secretary, C. I'. Neumann; treas-
urer, A. J. Winterer; chief operator, E.
R. La Duke.

The club 1s made up entirely of li-
censed members. A time-sending service
has been maugurated. and time as receiv-
ed by the chief operaror from Arlington
is sent out nightly at 9 o’clock on a 200-
meter wave-length.

Communications from other clubs are
invited and should be sent to the secre-
tary at 1523 South Ogden street, Denver,
Colo.

A club to be known as the Astoria
(Ore.) Amateur Wireless Association
was organized recently at the home of
E. P. Hawkins, No. 556 Grand Avenue.
This is the first organization of its kind
ever formed in Astoria. The following
officers were elected: President, E. P.
Hawkins; vice-president, Carl Joseph-
son; secretary-treasurer, Charles Gratke.
H. L. Tabke has been appointed chair-
man of the Library Committee. The
duty of this committee is to appoint a
member in the second week of each
month to prepare a paper on some inter-
esting feature of wirsless activity. Mr.
Josephson has been appointed chairman
of the Electrical Committee, the duty of
which is to arrange for some new experi-
ment to be discussed and worked out at
each weekly session. Mr. Hawkins has
been elected chief operator.

The organization will meet every Fri-
day evening at the home of Mr. Haw-
kins, who has special quarters set aside
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for a complete wircless outfit. lle
owns a 1 k.w. set. The object of the
association is to promote working ac-
quaintanceship and general wireless
study for amateurs. Magazines relating
to the subject will be kept on file. Dur-
ing the summer months it is planned to
establish a camp with portable wireless
outfits. As soon as the project becomes
feasible permanent quarters in the down-
town section will be secured. The or-
ganization will eventually become affili-
ated with the National Amateur Wireless
Association.

A radio club has been organized in
Ocean City, N. ].. under thie name of the
Ocean City Progressive Radio Associa-
tion. Ten members were present at the
organization of the association and sev-
eral new members have since been ad-
mitted.  Anyone wishing to communi-
cate with the club should address 1. Lo-
ren Goff, secretary of the O). C. I". R\
411 Ninth street, Ocean City, N. J.

The Harvard Wircless Club, active
several vears ago at the umiversity, has
been reorganized and taken up quarters
in the basement of the Ilarvard Union,
formerly occupied by the Harvard
Crimson. The members of the club have
erected aerials at the Union and Deck
Hall, one of the dormitories at ITarvard,
and already begun sending and receiving
messages.

A class of fifty bovs from the Union-
town (Pa.) high school and the eighth
grade recently organized a wireless tel-
egraphy club to be known as the Union-
town High School Radio Club. The
following officers have been elected:
President, Henderson Lynn; vice-presi-
dent, Sam Becktel; secretarv-treasurer,
Robert Junk.

It was decided to hold a meeting every
two weeks in the physics laboratory at
the high school. There will be a special
meeting, however, each week for prac-
tice. The purpose of the meetings is to
mstruct the members in the construction
of a simple receiving wireless apparatus.
Some of the members of the class al-
ready have constructed apparatus and
succeeded in getting in touch with ama-
teur stations near Pittsburgh.
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At the last meeting of the Bingham-
ton Progressive Radio Association an-
nouncement was made that the associa-

on had cleared itself of all debts. It
now possesses a valuable clubhouse at
Glenwood avenue and Main street. The
lub has been in existence for a year
gnd has had phenomenal success. Many
subjects of interest in wireless have
been discussed, including that of lo-
cal amateur interference. A consider-
able number of lectures have heen given

d more are planned.

The Irvington (N. J.) Radio Club
maintains a home of its own at 55 Lin-
den avenue. It possesses a receiving set
dn which it has heard Colon, and it is
expected that messages from points fur-
ther distant will be copied when the 70-
fuat aerial which is now being planned
is erected.

' The officers of the club are as follows:

President, ITerman E. Enderwoods ; vice-
resident, William G. Hunt; recording
secretary, Jacob Foerster; corresponding
?fcretar_v, Alfred C. Oechler; treasurer,
larence Rossnagle; assistant treasurer,
Harold Godby ; librarian, Orlando Earl;
chairman Good and Welfare Commit-
tee, George T. Grieshaber.

All communications should be address-
ed to the corresponding secretary, No.
82 Smith street, Irvington, N. ]J.

He has written as follows:

“All the members are interested read-
ers of the \WIRELESS AGE and the libra-
rian has his hands full when there is a
call for the book which we find so help-
ful to us.

“Several members are interested in the

mateur Wireless Association.”

M. B. Waest, of Lima, Ohio, writes as
follows:

“In reference to the article by R. H. .
Aatthews, published in the “From and
Ior Those \Who Help Themselves” de-
partment in the February issue of THE
\‘I}]RELESS AGE.

“Such work as the author has been do-
ing is not at all uncommon among ama-
teurs in the Middle West, and his record
is all the more notable because of the
fact that signals from the vicinity of
Chicago seem to fade or swing a great
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deal worse than in other localities at even
greater distance. Much of this work is
done on a wave-length of almost exactly
200 meters. [For instance, gKU at Win-
netka, 1lI., was tuned to exactly 200 me-
ters by the radio inspector of his district
and used one of the old style I4 k.w.
Packard transformers and has often
equalled if not exceeded Mr. Matthews’
records. I, myself, often talked with
him for half an hour at a time as fast as
we could send and with no repeats or
long calls for adjustment. In fact most
of the amateurs in and around Chicago
are tuned almost exactly on 200 meters
and I know of none that are doing good
work whose sets are emitting two waves.
9JC, at Racine, Wis, is tuned to 200
meters, and his signals are so loud at my
station that I can easily read him when
in the next room, some thirty feet from
the 'phones. T am using an ovrdinary
Brandes superior 2000-ohm set.

“l have worked satisfactorily under
ordinary winter night conditions with
moderate Q R M, 2]D, 2KK, 2IB, 3NB,
4AA, 4CL, gTP, gL.O, gDM, gBD, gDB,
9I'Y, 9NN, o5P, 9HH() and many others,
and the same can be said by a consider-
able number of amateurs in the Middle

West. ['nder exceptional conditions
have done better than this. My set is
tuned to 2r4 wmeters, which is near

cnough to 200 for all practical pur-
poses, and, while not tuned ex-
ceptionally sharp, emits only one wave.
When sharply tuned it covers the same
distances, but takes too much jamming
around with long calls to get an answer.
As to daylight summer work, T have no
trouble to work stations within a radius
of 100 miles through any but the very
worst ‘static.’

“T believe it will be found upon in-
vestigation that most of these successfu!
stations are adjusted to the exact bhal-
ance required between gap speed, con-
denser capacity and transformer voltage,
and that the majority of them are using
short antenna with verv low resistances.
There are comparatively few such sta-
tions in the East, but the fact that there
are some would indicate that the differ-
ence was in the transmitters and not in
conditions or locality.”

New apparatus that will extend the
sending power of the courthouse installa-
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tion to more than 500 miles has been pur-
chased by the Minneapolis Wireless Club.
The new sending devices will place the
station in direct communication with
Chicago, Duluth, Milwaukee and other
large cities. The new set will be of 1
kaw. type. The club has accepted the
resignations of Fresident Willlam Rey-
nolds and elevated Claude Sweeney,
vice-president and station operator, to
the presidency.

Progress along all lines was reported
at a recent meeting of the \Washington
Radio Association, in Trenton, N. J. A
letter from the National Amateur
Wireless Association, congratulating the
Trenton Club on being one of the first
organizations in New Jersey to receive
a charter of membership in the national
body, was read by President Pillsbury.
Plans are being made for the installation
of a high-power transmitter at the head-
quarters of the association in the Wash-
ington Market EBuilding. All amateurs
in Trenton are invited to attend the
weekly meetings, which are held each
Thursday evening.

The death of Virgil Simpson, who had
been active in amateur wireless in St.
Louis, occurred on February 4. Ile was
one of several students who installed the
wireless station at Christian Brothers’
College and he was actively in charge of
the station until his graduation in June,
1914. Since then he had continued to
take an interest in it and spent much of
his spare time in the college laboratory.
Ife was 21 years old.

The data given for the dimensions of
the coil, L-4, in the article “How to Con-
duct a Radio Club,” in the January, 1916,
issue of THE \WIRELESS AGE, page 244,
read incorrectly. It should have read
as follows: The coil, [.-3, the secondary
winding for the coil, [.-3, may be j5
inches in length by 4% inches in diam-
eter, etc.

William 1I. Kerwan, of gXE, who in-
itiated the New Year's call described in
last month’s \WWIRELESs AGE, ushered in
Washington’s Birthday with a general
call for preparedness. It was picked up
officially by at least 5,000 amateurs.
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Wireless Equipped Aeroplanes

1n

Wartare

Radio Flying Machines an Important Feature in Plans for Our Coast Defense

The successful wireless experiments by acroplane carricd out at Hendon. 4
Bristol monoplane is being fitted wwoith the installation, only 40 feet of wire being necessary

to complete the station on the acroplane.

¢ J T'S the scout of the air. It's faster

than the fastest ship, with a voice
that can talk to the gunner waiting on
land or sea, half a hundred miles away.”

The man who spoke these words had
just spent six months abroad.  And for
the first time in that period his words
were “uncensored.”’

“If you’d heard the explosions—bombs
from a German airship, dropping down
on the heart of London—vou’d say with
me, we need such scouts by the thousand.
And that’'s the way they guard DParis,
day and mght. The scouts are always
up, armed with cannon—inch-and-a-half
otehkiss guns, ready to fight or to warn
the men at the anti-aireraft guns below.”

The speaker 1s one of the greatest au-
thorities on aeronautics in the country.
The air scout of which he spoke was the
wireless equipped aeroplane. He had

men

Mr. Valentine’s

The cxperiments proved successful

seen 1t in operation.  That was the rea-
son for the emphasis he laid on his
words.  One could divine that events
such as he had witnessed had left an -
delible impression on his mind.

The conclusions he had derived from
practical observations, are, morcover, the
opinions of the best minds in the coun-
try that have devoted themselves to a
study of this subject. Many of these
have formulated plans for our
coast defense, one of the chief features
of which is the aero-radio signal corps.
It 1s the voice of the wireless equipped

‘acroplane that must warn our country

of a coming foe. It 1s the deadly enemy
of the submarine, as the submarine 1s
fearsome to the dreadnought.

“The United States should have 2,000
aeroplanes,” says IHenry Woodhouse,
governor of the Aero Club of America,
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MAPS SHOWING
HOwW OUR COAST 1
»
WOULD BE "
DIVIDED INTO f

PROTECTION
oF : “ZONES"” UNDER |
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SYSTEM OF
| =2 NATIONAL
DEFENSE. soulpsn
NORTH
EASTERN
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HOWING C o
STATIOHSENTRAL
o‘qt‘o.

4
WESTERN DIVISION -« _z_ L.
Propos¢d aero-radio conces
to balk a possible encmy -
aud give tlus country time g

to strengthen its army and
navy in case of Sudden
need.

Cost of nstalling such a
system o} coast defense
would not be great and s
taintenance in fime of
péace would be no finan-
l cial burden.

UTHERN
DIVISION 13

Courtesy of Flying

Tlis acro-wireless system of coast defense has been endorsed by President Wilson, the
Secretary of War and the Secrelary of the Navy. This plan provides for the patrol-
ling of all our coasts by forty-four aeroplanes, and these, with the wireless installa-
tion, receiving stations, hangars and other equipment, would cost less than
$500,000. There would be three shifts of aviators, or 132 men, and these,
with forty telegraphers, would be able to man the whole system.

Maine would have three stations or zones; Massachusetts, Rhode
Island and New Jersey, one zome; Virginia and North
Caroling, two cones; South Carolina, three sones; (Georgia,
one zone; Florida, nine zones; Alabama, one zone; Missis-
sippi, one sone; Louisiana, three zoncs; Texas, three
sones; California, eight zones, and Oregon and
IVashington, two zones each
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A aeroplane can Ay fifty wiles ouf at .n'tL and from a lheight of 2,000 feet glimpse a shif
fifty miles away

“and it has but twenty. This is our de-
plorable situation in a nutshell.”

Henry A. Wise Wood expresses the
belief that the time has come in the de-
velopment of aeronautics when aerial
fleets must be reckoned with as vital
arms in a country’s mecans of defenge.
Of the aeroplane afloat, he says: “ItTis
an incomparable scout, with three times
the speed of a ship of the line; it may
go far afield in its work and regain its
vessel at will; and with a trained oﬁ
server and wireless outfit, it can commu-
nicate its discoveries while within fifty
miles of its base.”

John Hays Hammond, Jr., has formu-
lated an excellent system of protective
surveillance to guard our coast fortifi-
cations, the country’s second line of de-
fense. He submitted the details to the
Aero Club of America. His defensive
plan embraces the construction of inex-
pensive radio receiving stations along
shore, one hundred miles apart, provided
with aeroplanes equipped with wireleljls,
which, he believes, will make it possible
to protect the Atlantic and Pacific coasts
and the Mexican border. The proposal
has been laid before the heads of the Na-

tional Guard and the Naval Militia and
of the States, which are co-operating
with the Club in developing aviation
corps in the National Guard and Naval
Militia. In presenting a drawing of the
northeastern division of our coast line,
Mr, Hammond says:

“I have shown five areas of fifty-mile
radius, constituting the patrol areas for
five aero scouts. In the centre (approx-
imately) of each area is situated a radio
receiving station connected with land
lines. Each aero scout is equipped with
a radio transmitter of sixty-mile daylight
radius. Each scout is in constant com-
munication with his central radio sta-
tion, and cach station is directly connect-
ed by phone or telegraph with the exist-
ing land system.

“The movement of ships, their dispo-
sitton and the strategy of the enemy will
be readily discovered with the informa-
tion obtained from scouts covering such
an extended front. An intelligent under-
standing of the enemy’s purpose would
be gained and our forces could be con-
centrated at decisive points to meet the
invader.

“From New York to Mount Desert,

Map showing the location of the proposed first unit of the aero-wireless system, to be

established at Portland, Maine.

Admiral Peary has given the use of Upper Flag

Island there as a base for the headquarters of Zone No. 1
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five areas would be located. IFrom New
York to the Mexican border, seventeen
would be established, and on the Pacific
coast there would be eleven more.”

Mr. Hammond's proposed coast pa-
trol is regarded as an invaluable aid to
our established coast defenses. as well as
to our mobile forces, for the aeroplane
has proved itself an efficient aid in gun-
fire, especially where the range has got
bevond the reach of the masthead spot-
ters, as well as where indirect fire 1s nec-
essary.

Hydroaeroplane Zones

Another plan for the defense of our
seacoast by the use of hydroaeroplanes
has been formulated by an air strategist,
Captain Virginius E. Clark, of the Avia-
tion Corps, U. S. A. This scheme was
first made public in an issue of the Coast
Artillery Journal, published by the of-
ficers of the Coast Artillery Corps. Cap-
tain Clark, an Annapolis man, was grad-
uated from the Naval Academy in 1907,
and after two vears of service afloat, was
transferred at his own request to the
coast artillery arm of the army. He pre-
pared a strategic map of the Atlantic
coast line from a point below Roanoke
Sound, N. C., to another just north of
Portland, Me. In this way he divided
the coast into three hydroaeroplane
zones, the centre of the northern zone
being Boston; of the central zone, New
York, and of the southern zone, Fort
Monroe, Va.

“In discussing,” says Captain Clark,
“the adaptation of the hydroaeroplane to
coast reconnaissance, I will asstune that
the machine will always carry two men,
who will divide between them the duties
of pilot, observer and signalman, and be
provided with compass, other instru-
ments, and a signal transmitting equip-
ment. I'or some purposes the latter
should be a wireless outfit; and for oth-
ers, a smoke-puft device, such as a cylin-
der containing soot with apertures which
can be opened and closed by the signal-
man."”

This description of the air strategist
lends emphasis to the fact that extraor-
dinary advances in aeroplane construc-
tion have been made every few months
since the great war began in Europe.
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The original German Taube, a marvel at
the commencement of the war, has long
since been superseded by other craft, the
latest model being the IFokker monoplane.
French machines, originally armed with
small machine guns, are now mounted
with guns of larger calibre. As I write
this, Great Britain is said to have placed
an order in this country for ten torpedo-
carrying triplane hydroaeroplanes, each
carrying six men, and a 3%-inch rapid-
fire gun in addition to machine guns. And
smoke-bombs and smoke-puft devices
are being rapidly superseded by wireless
directions for the location of targets.
“Practical tests in I‘rance,” continues
Captain Clark, “have shown that a com-
pact wireless outfit, weighing only about

DOTTED LINES LNOICATE FLIGHT
COURBES wWaTcubko ant s
INDICATES ZONE OF ViSIBiLLTY

36

The aero-wireless coast defense plan formu-
lated by Captain Virginius E. Clark, of
the Aziation Corps, U. S. A.

sixty pounds with antenna, and not in-
terfering with the flight of the areo-
plane, is capable of sending messages
sixty miles, under ordinary conditions.

“In the map have been indicated rough-
ly three flight courses, illustrating a plan
by which, in case of an expected ap-
proach by hostile men-of-war or trans-
ports, three hydroaeroplanes may effect a
more complete reconnaissance of our
North Atlantic coast waters by making,
back and forth, daily flights of three
hours’ duration, than would be possible
by employing a score of the fastest de-
stroyers.

“On a day of average atmospheric
transparency, an obse-ver in a machine
flying at a height of 2,000 feet could
make out a-fleet of vessels at a distance

www americanradiohistorv com


www.americanradiohistory.com

Magcen, 1916
of at least fifty nautical miles. After he
had entered the area in which the enemy
would be visible to at least one of the
tiving scouts, the size of the fleet, the
character of his vessels, and the direction
of his movement would be reported to
the waiting coast defense commanders.
The report would at thie very least, give
the Coast Artillery personnel at New
York, [Fort Monroe, Doston and I’hila-
delphia, fifteen hours, and at the other
fortihed points within the zone, cight
hours in which to prepare powder, hreé
trial shells, and even, possibly, provide
more troops for the points not threatened
and those that appeared to be in danger.
[n the meantime the enemy would be ut-
terly unaware of the presence of the aig
scout. It ts impossible to see or hear ar
acroplance at a distance of even ten miles,

“A hydroaeroplane equipped with wire-
less, circling over a line normal to th
line of tire drawn from the target, as
close to the target as safety permitted,
could, by using a simple code, keep thd
fire ccmummdcm on shore C()llbtdl'ltly in-
formed as to the proper range correc-
tions.”

Indeed, as Mr. Marconi recently point
ed out, aeroplanes with a small wirclcs%
outhit can remain in the enemy’s zone,
and continue their scouting operations
while still in touch with their own army

and comnnnncating with their headquar-

ters.

Here we see then the lines of thought
and effort to which men of public spirit
and enterprise, with military and scien-
tific knowledge, are devoting their at-
tention today, in the conviction that air-
craft equipped with wireless are a prime
essential 1 the plans for the protection
of the first and second lines of our coun-
try’s defense. \While these are studying
the strategical and tactical values of the
wireless-equipped acroplane and hydro-
aeroplane, the best inventive minds of
the United States and in fact of the
world, are seeking the development of
the wireless equipment best adapted to
aircraft and elaboration of methods for
the control and operation of torpedoes
and other forms of explosives by wire-
less,

Rear Admiral Bradlev Allen Fiske, of
the Navy War College, has already suc-

TILE WI{QELESS AGE

412

cceded in converting the seaplane into
an aerial torpedo craft, so arranging it
that a torpedo may be launched from it
with ease and precision, Admiral IFiske
has already taken out fifty-seven patents
and has three more pending. lle invent-
ed, in 1890, what has come to be known
as the Sir 'ercy Scott method of pont-
ing guns on shipboard, and in 1904 he
conceived the turret range finder. [Iis
recently patented invention is, in effect,
an acrial torpedo boat—a hydroaeroplane
from which a torpedo may be discharged
into the water.

In recently describing his invention,
Admiral Iiske said he wished to correct
a misapprehension regarding the possi-
bilities of the aerial torpedo boat, in that
tt could be used in attacking a fleet in a
land-locked harbor. “This would,” he
said, “be difficult to achieve without the
destruction of the aeroplane, which prob-
ably would be destroyed before reaching
the tleet. \What 1 had in mind was rath-
er an attack on a fleet in the open sea, or
one which had taken refuge in a large
inland body of water of considerable
size, where the aeroplanes could rise over
some intervening hills and would have
plenty of room and some opportunity to
discharge their torpedoes before the gun-
ners of the fleet could attack them.”

Admiral Fiske said he first became in-
terested in the subject of steering tor-
pedoes by wireless in July, 1897, while
stationed at Chemulpo, Korea, and read-
ing of the work that had been accom-
plished by various scientists in sending
an clectric signal across space. LEdison
and Sims, he said, had already worked
on the plan of steering a torpedo by wire,
and it occurred to him that this could be
simplified by doing it without wires. He
mvented at that time a device for the
wireless steering of torpedoes, and since
then, he said, John Ilays Hammond. Jr,,
has done excellent work along similar
lines.

“A torpedo,” said Admiral Fiske, “is
steered by wireless through the means of
two solenoids which are affected by im-
pulses transmitted by ITertzian waves of
varying periodicity. Thus the touching
of one key at the sending station will
turn it to the right and another to the
left. Mr. Hammond, T understand, can
control torpedoes by wireless as far dis-
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Method of tnstalling aerial on monoplanes uscd by French and Belgians in war

tant as twenty-eight miles if need be; he
can make any ordinary torpedo into a
dirigible by the use of certain slight mod-
ifications. I understand that as a matter
of experiment, he has found that he can
even control torpedoes by his voice,
pitching it on different notes to affect
the steering apparatus in various ways.
“Now the uses of such a torpedo are
obvious. You do not have to aim a tor-
pedo and trust to luck that the ship you
are firing at will be in the line on which
the torpedo 1s going when the torpedo
gets there. You can even fire a torpedo
from the opposite side of your ship to
that on which the enemy is situated, di-
recting the torpedo clear around your
own ship and then sending it at the en-
emy. As he turns you can turn your

torpedo. Aside from a ship, it could be
furthermore operated from shore or from
an aeroplane. In coast defense, especially
of some such body of water as Chesa-
peake Bay, it would be invaluable, for
from small hidden stations on the shore,
torpedoes could be discharged as well as
from destroyers or submarines.

“It may be said that under such condi-
tions the chances of hitting the hostile
ship might be slight. That difficulty will
be obviated by the use of ‘spotting’ aero-
planes, such as are now.used in artillery
firing. An airman, high above the ene-
my’s position, signals back to the battery
far away in his rear what changes in ele-
vation should be made in order to drop
the shells with better effect. So a ‘spot-
ting’ aeroplane could signal back to the
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shore station from which the torpedo is
directed; or when a torpedo is once
launched from shore, it could be steered
by an apparatus in the aeroplane.

“The hydroplane torpedo boat, after
rising to a great height, could direct its
own torpedo in this way.”

Admiral Fiske expresses the Uelief
that torpedoes have heen launched from
acroplanes in the present war. “It is the
natural tendency of the American peo-
ple,” he added, “to expect their inventors
in time of war to think up devices which
will offset the initial superiority of their
cnemies.”

This naval expert apparently refers to
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the mysterious explosions that have oc-
curred on and destroyed the warships
Bulwark, Princess Irene, Natal and the
Benedetto Brin. These “war mysteries”
have stimulated the imaginations of
scores of war correspondents, and long
series of real or imaginary inventions and
devices have been described in glowing
and unscientific terms ever since the com-
mencement of the war. Thus a dispatch
from Rotterdam some months ago de-
scribed an aerial torpedo which it was
purposed to use in the new super-Zeppe-
lins. It was described as being made of
aluminum, and filled with gas when dis-
charged from a tube in the airship. These
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torpedoes, it was said, are sustained by
gas and controlled by wireless from the
airship.  They can be directed from a
great distance and exploded at any point
required. It was said that this device
was an elaboration of an invention by a
Swedish officer. Time alone must show
whether these subjects so treated are
mere “war romances’” or actual devices.
Marconi Aeroplane Set

There can be no dispute, however, of
the fact that the aenal scout, equipped
with wireless, has emerged from the

THE WIRELESS AGE
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even placed upside dowr if necessary.

Figure 1 gives the front and side views
of the disc discharger attached to the
shaft of the motor generator. The gen-
erator is run by a belt drive from the mo-
tor of the aeroplane and absorbs less than
two-thirds of one horsepower. The dyna-
mo can be supported by a horizontal tube
at X, one and one-eighth inches in diam-
eter, and with the lugs at Y, in which
case the supporting pedestal shown is not
required. The total weight of the gen-
erator and disc discharger is 8o pounds
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IFig, 3.—(1) Receiver, (2) Baiteries, (3) Battery cutout, (3) Telephones, (5) Manipuluting
key, (6) Aerial tuning inductance, (7Y Aerial tuning condenser, () Crvstal holders.,
(9) Falrve tuning condenser, (10) Intensifier, (11Y Potentiometer

pages of romance to assume a definite
place in modern fighting equipment. And
there has been a wide application of wire-
less to military aircraft, and a continua-
tion of marked development. The type
1. Marconi aeroplane set, for example,
has been so developed that it may be
adapted to any type of machine. A con-
sideration of the utmost importance has
heen the effecting of a wide margin for
the distribution of weight, so the set has
been made up into several separately con-
tained units, which may be fitted under-
neath the pilot’s seat and in any position;

Primary or secondary batteries can
also be used, and if the latter type are
adopted, a special unspillable accumula-
tor case is supplied, preventing acid from
splashing out and damaging the machine
in the event of a rough landing or a fall.

The transmitting unit, shown in detail
in Figure 2, is contained in a polished
hardwood case and weighs 84 pounds.

The portable receiver, shown in Figure
3, is built exceptionally light, weighing
less than 20 pounds.

A general view of the equipment fitted
to a monoplane now in use by the French
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ared Delgian armies is shown in an ac-
companying drawmg. Using the upper
pylon, B, as a mast, the aertal wire is run
once around the plane from tail to wing
tips and back, the remainder of the wire
trailing from the extreme end of the tail
skid, A\ counterpoise capacity is rse(l m

| ags

Fiy. 3—Bethenod J[agnvto-.-iI!crﬂ*!or

place of a ground connection, or in place
of other trailing wire used when the out-
fit is fitted on a biplane. The plan to the
left of the drawing shows a general view
of the antenna seen from the above
plane.

The three united units are placed in
the cockpit of the menoplane in front of
the pilot’s or observer's seat, \\'ithlfhe re-
ceiving unit and manipulating kev so
placed to the right of either of them that
adjustments can be made on the tuning
coils or the kev be operated by| either
one.  All parts are highlty insulated and
there 1s no danger of either person re-
ceiving an electric shock.

The aerial trailing wire attached| to the
tail skid is fitted with a safety cateh ad-
justed to stand only as much strain as it
would be subjected to when the miachine
is flying ; in the event of its becoming en-
tangled in trees, housetops or any other
obstruction, it frees itself immediately,
Aerial trailers lost in this fashion are re-
piaced by spare wires provided for the
purpose..  \s the wave-length ii com-
paratively short, the receiving apparatus
15 scldom troubled by interference and
little adjustment is required in tuning.

This efficient aeroplane equipment has
recently been applied with success to sub-
marines, an insulated jet of water being
used as an aerial conductor.

There were two sizes of wireless sets
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for use on aeroplanes in the French army
and navy at the beginning of the war.
According to a description in the Aerial
Age, the smaller of the two had a range
of about 62 miles and weighed complete
about 77 pounds. The larger set, weigh-
ing about 105 pounds. had a range of 124
miles.

The aerial consists of a bronze cable
about three sixty-fourths of an inch in
diameter, having at its loose end a spin-
dle of sufficient weight to cause it to un-
roll from the drum and to give the ten-
sion required. The aerial is cast loose
after the aeroplane has taken flight, and
owing to the weight of its free end.
and the speed of the machine, it trails in
a nearly horizontal position, offering so
little resistance to the air that this fea-
ture 1s neghgible.

Ordinarily this cable is wound on a
spool with insulated sides and handle, and
the spool is fitted with a circular device
so arranged that the cable may be wound
or unwound without interrupting the op-
eration of the apparatus. It also permits
the rapid turning of the different circuits.
A cutter with insulated handle enables
the operator instantly to sever the cable
in case any situation should arise where-

[T

Fig. 5.—Ogcillating Circuit

in the trailing wire would be a menace to
the safety of the machine.

The *‘earth” connection is effected by
an electrical capacity consisting of all the
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metallic parts of the machine being con-
nected together electrically. The metal-
lic parts, which are insulated from each
other, or in which ‘the contact is poor,
are carefully joined by means of very
small electric connections.

The aerial is indirectly excited by
means of a musical note transmitter con-
sisting of a generator, transformer, oscil-
lating circuit and manipulating key.

The generator consists of a special
Bethenod magneto-alternator having an
output of 350 watts, low tension, and giv-
ing 800 sparks per second. This alterna-
tor (Iig. 4), does not have any current
collecting rings or

THE WIRELLSS AGE
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ner without interrupting the operation of
the transmitter; and transmitting is ef-
fected on the low tension primary cir-
cuit, by means of a light sending key, in
both sets.

With certain modifications these two
types, which have been designed primari-
ly for use on aeroplanes, may be used on
seaplanes. As the seaplane station must
be capable of being operated while the
plane is on the water, an independent
source of supply of energy is the first re-
quisite to maintain communication while
the motor is shut down and a new scheme
is also necessary for the aerial.

To furnish

commutator, and
as a result it 1s
extremely strong
and simple. The
generator
ts driven from
the aeroplane mo-
tor either by a
friction drive or
by gearing.

IFor the larger
set a special Beth-
enod resonance
alternator, as il-
lustrated in Fig.
7, 1s provided,

Aal

e

power when the
seaplane motor 1s
still, a light wa-
ter-cooled single-
cylindermotor,
developing
1 BILP, and
weighing2o
pounds, is pro-
vided with the 62-
mile set, whilé the
motor for the
I2a-mile set
weighs 39 pounds,
has two cylinders,
and develops 3

and it is driven
irom the motor
in the same way that the smaller set
is driven. This generator has a nor-
mal output of 750 watts, 1,500 cycles, at
a speed of 4,500 revolutions per minute.
Generally speaking, this generator is of
the same type as those used in land. sta-
tions and portable military stations.

The oscillating circuits (Fig. 5) of both
sets are arranged so as to give a wave-
length of 400 meters,.and consist of a
condenser, having a capacity of .001 mi-
crofarad, and a spark gap; which in the
smaller set is of the point and plate type;
while in the larger set the electrodes are
in the form of a tube and a plate, which
is fitted with a special ventilating ar-
rangement A high frequency ammeter
1s also connected in the circuit.

The aerial for the larger set is similar
in general design to that used with the
smaller station, as is also the wvario-
meter, which allows the wave-length to
be instantly varied in a continuous man-

Fig. 8 —Wireless sct for use with accumulators

B.H.P. In both
sets the motor
drives the alternator by means of a belt.

The receiving sets weigh about two
pounds and are fitted with both crystal
and electrolytic detectors and very sen-
sitive loud-speaking double headgear tele-
phones to enable the operator to receive
signals when the motor is running. The
‘phones are also combined with the avi-
ators’ helmets in order to facilitate re-
ception.

When the machine is in the air, the
aerial cable is unrolled beneath the craft,
but when the plane is on the surface of
the water, the end of the cable is attached
to a special type of box kite, of very small
dimensions when closed, and when open-
ed has a surface area of 80 square feet,
which is sufficient to keep it up even in a
very light breeze. The kite opens quickly,
and there is nothing for the operator to
do but to fasten the end of the aerial to
it and allow it to unwind as he descends.
This box kite arrangement gives a much
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longer range than
is possible while
the scaplane 1s in
flight.

Where it is un-
desirable to mstall
an auxiliary motor,
it 15 possible to
have an equipment
consisting of a mu-
sical vibrator (Fig.
81, with its conden-

ser, an induction
coil, spark gap
with point and

plate clectrodes,
sending  keyv, etc.
The energy in this
case s furnished
by a battery of ac-
cumulators of light
weight, which sup-
ply current for the
scl for a period of ten hours continuouk-
Iv, and the total weight of the set would
be 7o pounds.  The output of this ap-
paratus 1s 30 watts, and it is possible to
transmit about 30 nules during the day-
time,

Other Ingenious Minds

It may prove a stimulus to other ih-
genions minds to learn what problems are
being considered or have been solved Hy
mventors m connection with wireless
cquupped aeroplanes. .An American l'i
cently obtained a patent, the primary ob-
jects of which are the accomplishment of
efhcient communication between moving

Fig. 6.—Receiver J

L3

iy, 9. —Iireless sct mounted on acroplane

bodies, such as bal-
loons and flying
machines and other
stations situ-
atedd either on the
earth or on other
moving  vehicles.
The invention in
t h ¢ illustration
(Fig. 10), 1s ap-
phed to a flying
machine proper to
enable it to com-
municate with the
shore or ships or
other flying ma-
chines. The draw-
ing represents the
apparatus in dia-
gram.

T h e inventor
says that he over-
comes  difficulties
and gains other advantages by substitut-
ing for antenna, two extended surfaces
of conducting material arranged hovizon-
tally so as to form the two capacities of
a horizontal antenna. By making thesc
capacities of sheets of aluminum foil, for
example, they may be applied to the
structure of a vessel, as on balloons or
acroplanes.

An additional advantage, he says, is
gained by the ability to place the capac-
ity surfaces in a horizontal or in any
other desired plane, and thus give direc-
tive effect to the messages, so that a scout
conld communicate with his own camp
without sending signals in the enemy’s
direction. As arranged, for example in

A

Fig. 7.—Bethenod Resonance-Alternator
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the drawing, which represents such a ma-
chine as the Wright aeroplane, the main
supporting planes are of stretched can-
vas; on these, placed to the right and left
of the machine, are provided surfaces of
metal such as tin or aluminum foil. From
these surfaces conductors are run to the
signaling instruments, which are here
shown for simplicity as a spark gap and
a receiver.

An entirely different view of the appli-
cation of wireless to aeroplanes is taken

.

Fig. 10—Wireless-equipped aeroplane without antenna.
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with his invention by consolidating one
element of the antenna structure with the
aeroplane structure, either by utilizing
the conducting parts thereof or by mount-
ing wires on the structure; and in form-
ing the second by the use of an insulating
mast and conductors. He discovered by
experiment that a mast of more than six
meters or thereabouts may render the
aeroplane unstable or vnsafe, but that a
mast of the kind herein shown of a
height within this limit is sufficient to give

The inventor has substituted two

extended surfaces of conducting material, so as to form the two capacitics of a horizontal
antenna, From these surfaces, made of aluminum foil, conductors are run to the
signaling tnstriements

by a German inventor, who has taken
out a patent on an antenna structure de-
signed so as not to interfere with the or-
dinary construction or operation of the
aeroplane (Fig. r1). The inventor main-
tains that the difficulty arises in applica-
tion of wireless to flying machines; that
land or sea is not close enough when the
machine is in flight to serve as one of the
elements, so that both of the antenna ele-
ments must be carried on the machine.
He says he has found that there are sev-
eral essential requirements to be met in
applying wireless transmitting or receiv-
ing equipments to aeroplanes. The an-
tenna structure should be arranged so as
to effect a substantially uniform radiation
of the electric waves on all sides and par-
allel to the earth and to have a consider-
able range, while the electrical character-
istics should remain substantially con-
stant under all conditions of flight.
These requirements for an aeroplane,
he asserts, are nicely met in accordance

the desired range of transmission to the
wireless equipment.

In the drawing he shows in perspec-
tive view a biplane of ordinary form,
having the supporting planes, I and 2,
the landing gear, 3, and the frame, 4. The
steel tube, 3,is rigidly mounted on the
frame With the gable arrangement of
the wires, 8, it is permissible to extend
the steel tube above the upper supporting
plane. The bamboo mast, 7, extends in a
substantially vertical direction from the
tube, 5. The wireless transmitting and
receiving mechanism of suitable type is
mounted in the aeroplane and is connect-
ed on one side with the areoplane struc-
ture and on the other side with the ele-
vated element of the antenna structure
by means of the conductor, 1o0.

A third difference in application is
shown in a patent obtained by a French
inventor, who reasons that in fitting 1up
a wireless telegraph station upon an aero-
plane, it is of great importance that in
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Fig. 11.—In this application of wircless to acroplancs, the inventor consolidates one clement

tse of an insulating mast and conductors

of the antenna structure with the am‘Tlanc structure, and forms the second by the

operation there shall be absolute protec-
tion from the possibility of the aviator’s
receiving a fatal or other electric shock.
(Iig. 12). The pilot, in particular, must
not be exposed to the fear of accident
through coming in contact with the in-
stallation. In fitting up a station on the
aeroplane with floating antenna, that is,
a wire hanging beneath the areoplane.
he asserts that all the fixed parts of the
installation can be perfectly insulated.
The winch, however, for rolling up and
unrolling the antenna presents greater
difficulty in the matter of perfect insula-
tion, he adds, and emphasizes the fact
that the winch 1s the part of the appara-
tus which has to be most often manipu-
lated.

His invention relates to a general ar-
rangement of the installation. by which
a tension node is obtained at the starting
point of the antenna, that is to say at the
winch upon which it is rolled. In thhs
way the insulating of this portion be-
comes very simple and the dangers of
sparks or electrification through contact
with this part are practically eliminated.

The drawing (Fig. 12) shows an ek-
ample of this arrangement and a dia-
gram of the same arrangement. F[t

shows an aeroplane which s provided
with a wireless nstallation constructed
according to the invention.

Such are some of the problems con-
fronting the men who arc studying the
potential value of the wireless equipped
aeroplane, its construction, its strategy.
“We neced such scouts by the thousands!”
To the scientist, the inventor, the patriot,
here is a study worth a life’s endeavor.

¢y £ £ g
4 ¢ A

Fig. ro—In this invention, ils creator uses
floating antenna, but insulates the installa-
tion to prevent the aviator or pilot from
receiving an electric shock
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The editor of this department will give preferential attention to contribu-
tions containing full constructional details, in addition to drawings.

FIRST PRIZE, TEN DOLLARS

A Novel Dead-End Switch for Re-
ceiving Transformers

In looking over the designs of dead-
end eliminating switches described by
amateurs, I find that the majority are
constructed so that insulating material
passes directly over the electrical con-
tacts with the consequent danger of foul-
mg. The switch which I present in the
accompanying drawings entirely elim-
inates the difficulty by the device shown
in detail in the lower righthand corner
of Fig. 2.

The manner in which this switch op-
erates will be clear from an examination
of the diagram of connections (Fig. 4),
wherein it will be observed that the vari-
ous sections of the tuner winding are
designated at points 1, 2, 3, 4, 5, 6, 7 and
8. These sections are disconnected fron:
each other by means of a spring conlact
resting directly over the points of the
multiple-point switch upon which the
handle of the lever operates. As indi-
cated in Fig. 4, sections 1 to 5 are in use,
but 6, 7 and 8 are disconnected from the
circuit at point a—that is to say, sec-
tion 35 is metallically disconnected
from section 6 by the lever of the
switch, to which.is attached a piece of
hard rubber which separates the
points, a and b, as shown it the detail
of Fig. 2.

It 1% to be ncted that the contacts in the
switch blade are mounted inside of the
secondary tube which tends to protect
them from dirt and oxidization. As
shown in Fig. 3, a hard rubber knob and
an adjustment scale are mounted on the

outside of the tube. This scale should
be divided to correspond with the num-
ber of contacts inside. The knob should
carry a pointer attached in respect to the
switch blade, so that the contact upon
which it rests is clearly indicated.

The switch blade may he cut from
1/16-inch spring brass; the dimensions
will depend upon the diameter of the
secondary tube. As shown in detail in
the lower left-hand corner of Fig, 2, a
groove should be filed in the switch blade
to effect an edgewise contact. Small
holes are drilled at the points indicated
in the drawing to receive small copper
rivets made from No. 14 wire. A piece
of 1/16-inch hard rubber should be cut
as shown in the same detail, and fas-
tened to the switch blade by means of
the rivets. As mentioned previously,
this piece of rubber serves to break the
circuit between cach section of the tuner
winding. The edge of the piece of hard
rubber should be filed down to a wedge
shape to allow it to slip under the spring
contacts.

The contacts can be purchased from an
electrical supply house or made from
brass machine screws by filing down the
heads. which should be at least !4 of an
inch in diameter,

The spring contacts disconnecting the
dead-end portion are indicated at ¢ (Fig.
1) and also in the detait B (Fig. 2).
They should he made of spring brass or
phosphor bronze about 14 of an inch
in width. The portion that extends be-
yond the contact making piece is curved
upwards at both edges. thus affording a
smooth surface for entry of the hard

422
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rubber piece, thereby raising the spring
off the contact, R. The portion of the
spring, A, is doubled back in order that
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Fig. 1, First Prize Article
the contact of the lever may occupy the
proper position in respect to the station-
ary contact.  This should he constructed
to fall en the contact heads about 4 of
an inch from the end of the switch blade,
as i lhg. 2 A\,

To allow short connecting leads to the
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Fig. 2, First Prize Article
switch, the switch contacts are ar-

ranged on the hottom half of the sec-
ondary head. ITlowever, they may be
arranged either above or below, ac-
cording to the maker’'s desire.

With a little patience on the part of the
builder this switch can be easily con-
structed. I believe it will make an im-
provement in any receiving tuner which

THE WIREIJESS AGE

423

operates over a considerable range of
\{vave lengths,

NorxMax R. Hoobp, /owa.

SECOND PRIZE, FIVE DOLLARE
A 4 K. W. Cabinet Transmitting Set
of Unusual Compactness

The majority of amateurs desire trans-
itting sets that will take up small space
and at the same time will give a high
degrec of efficiency. A side view of a set
of this type is shown in Fig. 1 and a top
view in Fig. 2, with the accompanying
necessary dimensions. The cabinet may

=FRONT ViEw =
Fig. 3, First Prige Article

e either of birch or mahogany and
contains the closed core transformer
and the high potential condenser. Hard
rubber hushings arc used to insulate the
lpads from the transformer to the con-
denser, while the primary leads are
brought out to binding posts on the side
of the case.

el fene o Ay
= Smntof e e
A Arpe gor oo

%! —DiAGRAM OF ConhECTION ~

Fig. 4, First Prize Article

& ‘The condenser is mounted on the oppo-
site end of the cabinet and consists of
twelve photographic plates, 8 inches by
10 inches, covered with tinfoil, 6 inches
be.r 8 inches. The plates in the condenser
are slid into grooves cut in each side of
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Fig. 2, Second Prize Article

the cabinet. Connections are made to the tween the plates. The rods are held in
plates by two 14-inch brass rods with position by means of a small block of
Jpring brass clips extending down be- fibre placed underneath the end of each
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rod. A binding post fitted with a hard
rithber bushing is then mounted direct-
ly above cach rod to which connections
are miule by a plece of stranded  wire
which should have sufficient length to al-

!

ik

12

(S

Fig. 1, Third Prize Article

low the hinged Iid indicated in Fig. 2 to
he raised up.
An  inductively-coupled  oscillation

transformer or helix is mounted direct-
ly above the transformer. The primary
consists of four turns of cdgewise wound
copper strip, 1034 inches in diameter, and
the secotdary of cight turns of the same
material, 712 inches in diameter.  The
latter is mounle(l on an upright rod so
that the coupling hetween the windings
can he altered as desired.

The rotary spark gap can be of any
design suitable to the builder, but the one
which | cmploy has sixteen plugs mount-
c¢d on a dizc 3'4 inches in diameter,
which in turn s fitted to a 1/20 horse-
power motor revolving at the rate of
5.000 revolutions per minute. On each
corner of the motor hase 1 glued a picce
of sponge rubber about one inch square
to absorh all possible vibration.

THE WIRELESS AGE
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When the transmitting set is connected
up. as per the drawings, it will be found
that the connecting leads between the
component parts of the transmitting cir-
cuit are very short, which will tend to
make for efficiency and will allow the full
power at a wave-length of 200 meters.

Joux b Corexmax, Pennsvivania.

THIRD PRIZE, THREE DOLLARS
An Eighty Foot Mast for Long
Distance Transmitting

IFor the amateur who secks long dis-
tance records, a tall and strong mast for
support of the aerial wires is essential to
success.  Tere is a deseription of a com-

Fig. 2, Third Prizc Article

pletely satisfactory design suitable for
all amateur requirements:

The mast proper is shown in Fig. 8.
The following timber is required: One

wWWwWWwW.americanradiohistorv.com
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Fig. 4, Third Prize Arlicle

piece, 4 inches by 4

inches by 30 feet; a
second piece, 3 inch-
es by 4 inches by 30
feet, and a third
piece 3 inches by 3
inches by 30 feet. In
the first named piece
bore a half-inch hole
16 inches from the
end, and 16 inches
further down bore a
similar hole. Bore
a hole of the same
size and in corre-

— T———

Fig. 5, Third Prize Article,

_
Fig. 6, Third Prize Article

wWWww.americanradiohistorv.com

sponding places in
the 3-inch by 4-inch
by 30-foot piece,
and at the opposite
end bore four holes
as indicated at Fig.
I. At the lower end
of the 3-inch by 3-
inch by 3o0-foot piece
bore four more
holes corresponding
to those of the 3-
inch by 4-inch by 30-
foot piece.

Next have a
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blacksmith make five ring nuts, as
indicated in Fig. 2; two clamps as
shown in Fig. 3, and four iron strips
as at D in Fig. 1. The ring mus are in-

e —

Fig. 7, Third Prize Article

tended to take the place of ordinary nuts
for the ring bolts. It will be seen that
this combination is the means of fasten-
ing the guy wires to the mast. The length
of the shank of the ring bolt varies, one
being 434 inches, the second 354 inches,
the third 7 inches and the remaining two
334 inches. These are used for the low-
er, second center, fourth and top sets of
guy wires, respectively, as indicated in
Fig. 8. \ll bolts are 34 of an inch in
diameter.

The next step in the procedure is to
bolt the 3-inch by 4-inch by 30-foot piece
and the 3-inch by 3-inch by 3o-foot sec-
tions together, using three l4-inch bolts,
7 inches in length. In addition, place one
“ing bolt, using the iron strips in place of
washers, thereby considerably strength-
ening the joints, as shown in Fig. 1.

Returning to the first section: Bore
a 3g-inch hole 3 inches from the top and
insert the 43%-inch ring bolt, being
sure to place it at right angles to the di-

THE WIRELESS AGE 427

rection of the other bolt holes in this
piece (see Fig. 8). Next construct two
arms of 2-inch by jg-inch timber, about
214 fect in length, half lapping their ends
and nail them to the 4 by 4, one foot from
the top, as shown in IFig. 5. After nail-
ing a sufficient numiber of strips on this
piece, they are ready to be painted. Two
coats of a good grade of white paint,
allowing plenty of time for drying be-
tween the coats, are sufhcient.

While the paint is drying, construct
the anchors for the guy wires, in the
manner shown in Fig. 8, and note espe-
cially Fig. 4. Four pieces of wood,
6 inches by 6 inches by 3 feet, are buried
to a depth of 3 feet and to these are
attached four cables, 7 feet in length. To
construct these loops, bend an eye in the
cable to the desired size, leaving about 10
inches additional unstranded, as at .\
(IFig. 4). Then, after bending one of

Fig. 8 Third Prize Article

these strands at right angles to the cable,
wind it tightly about the whole as at E,
I'ig. 4. At the end of the finished strand
(6 feet) bend another at right angles and
continue as before until it appears as at
C in Fig. 4 With a wire splicer the
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foregoing operation is simple, but the
work can be performed satisfactorily
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Fig. 1, Fourth Prize Article

with a heavy pair of pliers. From the
standpoint of cheapness it will be found

Swilch Arromoenent

- Method of Wiring - |

e

Fig. 2, Fourth Prize Article

that a neater or stronger anchor

not possibly be devised.
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After digging a hole two feet in depth,
the bottom piece is ready for erection.
This can be done with the aid of a few
young men. Construct a dummy of two
pieces, 2 inches by 4 inches by 20 feet
in length, bolted together one foot from
the top and set up as shown at £ in Fig.
5. Place the butt of the piece to be
erected over the hole and fasten the
blocks to the top of the pole and the

-1
B

Method of meking.
DorIG.

——

4 piece of melal s
cof ouf o8 S8howen
ad the edges beat

over

C |

] breaced 1/1/6?5/76/"

Fig. 3, Fourth Prize Article

dummy. Then by pulling on the rope
haul it up and securely guy it; also sur-
round it with cement at the base.

Now the top mast is crected in a man-
ner similar to the first piece. Before
erection, form a truss of the pulley rope
by nailing a board, 6 feet in width by 3
feet in length. at the joint of the two top
masts and pass a rope over this in a V-
shaped groove cut in its end, tying 1t se-
curely at the base of the seciion being
raised. Note particularly F and G (Fig.
€). With this precaution there is no dan-
ger of the section bending dangerously
as might otherwise be expected when it
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Fig. 1, Honorary Mention Article, Edwin C. Panthe and lssociate

15 being raised from the ground to a ver-
tical position. When the section of the
mast has attained the position shown in
Iiig. 7, fasten two pieces of rope, H and
', about both poles to hold it steady
and guard the further erection.

Next climb the pole. remove the tem-
jorary truss, F, and place the blocks so
that they appear as indicated in Fig. 7
oie at the arm and another at the base of
the top mast, to be raised.  Sufficient
competent help should be obtained to as-
sist in raising the upper section. It is
absolutely necessary to have a man at
cach anchor to pay out and control the
gy wires as the mast rises. The free
ends of the guy wires attached to the top
of the center should he securely fastenecd
to the anchor loop to prevent a “runout”
arel a certain fall at the top mast.

Centinue now to haul on the rope and
when the pole has reached such a height
that the bottom of the top mast is with-
in four feet of the top of the 4 by 4 30-
foot piece, pass twa -inch bolts, 714
inches long, through their holes, tighten-
ing them well.

Now take the iron clamps previously
made for the purpose and place them

as indicated at 1 in Fig 8; bolt them
tight,  When this task has been com-
pleted. tighten all the guy wires and in-
sert turnbuckles in the top, center and
iower sets to take up the slack from time
to tme. These three sets of wires should
not he larger than 7-strand No, 18, heav-
ilv galvanized steel cable, and the remain-
mg guys of No. 8 galvanized steel wire.
Al should have strain insulators every
twelve or fifteen feet to reduce the ab-
sorption of the radiated energy while
transimitting. . To  insure safety, the
zuys should he anchored at least 30 feet
from the mast.

The experimenter usually has his own
ieas regarding the acrial wires, but T
might state that T have found that the
vertical type, as in Iig. 8, is well suited
to amateur transmitting sets. Refer-
ring to g, 8. ] | are the spreaders, each
12 feet in lengih; K, the aerial wires, of
which there are four, cach consisting of
s-strand No. 22 copper. 50 feet in length.
I, 1. are insulators, preferably of the elec-
trose type. 4 inches in length, and M the
lead-n nsulator,

Fraxk M. O’NEeILL, Califoriuia.
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FOURTH PRIZE, SUBSCRIPTION
TO THE WIRELESS AGE

Details of the Primary Switch for
Receiving Tuner

After he has decided to build a receiv-
ing tuner along certain definite lines, the
amateur experimenter frequently lacks
the details of construction for a suitable
primary switch to alter the inductance
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‘ Fig. 2, Honorary Mention Article, Edwin
(. Pantke and Associate

value a turn at a time. The design for
a switch of this type is given in Figs.
I, 2 and 3. Referring to Fig. 2: The
switch marked X is employed to cut in a
single turn of the primary winding at
each point of contact, while the switch,
Y, alters the inductance by twelve turns
at a time. The amount of inductance
which each contact places in the circuit
is, of course, optional with the builder,
but the one of the dimensions herein
given is found suitable for the average
run of amateur work.

It will be noted from the side view
(Fig. 1) that the blade of the switch,
X, presses against a brass ring held in
place by two or three machine screws.
The end of the switch arm is bent as
shown to make contact with the ring. A
connection lead extends from this ring
to a binding post on the outside of the
tuner. An electrical connection is made
to the switch, Y, through the brass lever
upon which it is mounted. It is prefer-
red that the switch blade be made of
either spring brass or phosphor bronze.
This statement also applies to the spring,
K, which is indicated in detail in Fig.
3. A piece of metal is cut as shown and
the edges bent over. The necessary hard
rubber knobs can be obtained from the
Clapp-Eastham Company, and will fit

MarcH, 1916

the size bushing as shown. A detail of
the wiring diagram is given in Fig. 2.

If a condenser is placed in shunt to the
primary winding, it may be found prac-
tical to include as many as two turns to
each contact of the switch, X. The first
method, however, is recommended, as
generally increased strength of signals 1s
obtained when the inductance value is
varied by means of inductance alone.
Complete details of the bushing are given

in Fig. 3. R. NEUPERT, Pennsylvania.

HONORARY MENTION
An Easy Method for Shifting a
Variable Condenser

After the completion of our cabinet
receiving set, I and my associates found
it necessary, on account of the size of
the aerial, to connect a condenser in
series with the primary winding, to
allow the reception of signals from
amateur stations. We often found it
desirable to connect this condenser in
multiple or across the primary wind-
ing, the connections for which were
effected by a D.P.D.T. switch. We
were not satisfied with the appearance
of this switch on polished hard rubber,
so we worked out the multiple point
switch along the lines shown in Figs.
1,2, 3 and 4.

Hard robber knob
-_,_11 i
Hord rubber bar—__ g & Binding Aot
Long Weve Contaef 1T 0 [ I_-f/ﬂrﬂ’mééer
?i'[! ol - B i =
o
Switch bar P
=1 8-32 threaded
Brass oo
g
AT |-
-Sipe _Erevarion, -

hFig. 3, Honorary Mention Article, Edwin
C. Pantke and Associate

The binding posts, acting as the
pivots on which the switch blades turn,
should be of the pattern shown in the
W. S. Duck Company’s catalogue,
page 106, and known as No. 8X. The
8/32 brass rods should be soldered into
the lower half of the binding posts so
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Fig. 4, Honorary Mention, Edwin C. Pantke and Associate

that they turn, acting as pivots, al-
though if desired, the blades could be
made to turn on the binding posts. It
is evident from the drawing that con-
nections to the switch are made from
the rear. A satisfactory diagram of
connections is shown in Fig. 4. We
were well pleased with the appearance
of this switch and it is recommended
to the amateur field.
EpwiN C. PANTKE AND ASSOCIATE,
Michigan.

HONORARY MENTION

An Electro Magnetic Aerial Switch

An aerial change-over switch for
rapid shifting of the aerial irom a
transmitting to a receiving position is
requisite in any up-to-date station. By
using a little ingenuity the parts of ap-
paratus found in any amateur station
may be employed to construct a
change-over switch operated from a
distant control switch. A side view of
a complete switch of this type is shown
in [Fig. 1, a detail of the contact breaker
in Fig. 2 and a front view in Fig. 3.

The complete switch when assem-

bled is preferably placed in a vertical
position. The control magnet may be
of the ordinary sounder type, having a
resistance value of, say, ten ohms. The
iron core is removed and in place there-
of is substituted a sliding core, which
is fastened to the levers, L and L-1.
These, in turn, are fastened to the
blades of the switch proper. When the
circuit to the upper magnet is closed,
the plunger is drawn in and the switch
closed say, for example, to a sending
position. When it is desired to receive,
the push button of the second magnet
is closed and the complete switch is
drawn in the opposite direction. It be-
comes evident at once that the aerial
switch may be placed on the ceiling of
the room or outside the window, if de-
sired, and operated from the inside as
shown.

The two blades of the switch are
strengthened by means of the fibre bars
in Fig. 3. The terminals of the second-
ary winding of the oscillation trans-
former for the transmitting set are con-
nected to the switch contacts, M and
M, while the terminals of the primary
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Fig. 1, Honorary Mention Article, O. E. Cote.
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Fig. 3. ITonorary Mention Article, 0. E. Cote

SWITCH BLADE

DETAILS OF CONTACT BREAKER.

Fig. 2, Honorary Mention Article, O. E. Cote

winding of the receiving transformer
are connected to S and 5. The switch
is fitted with a handle, H, so that in
case the magnets become inoperative,
it may easily be shifted by hand. Strict
dimensions have not been given, as
they may be altered to suit the needs
of the individual builder. It 1s, how-
ever, suggested, in order that the mag-
nets may work freely, that care be
taken to see that the parts are not too
sumbersome.

I desire also to present to the readers

of your magazine details of a shder,
which I have found to be particularly
effective and sutable for ordinary ama-
teur purposes. The construction
should be sufficienly clear from an ex-
amination of Tfigs. 4 aud 5.

O. E. CotE, Rhode Island.

HONORARY MENTION
Good Results Obtained With a Tem-
porary Receiving Aerial

During a recent windstorm which
wrecked my aerial, it occurred to me to
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Drawing, Honorary Mention, Iloward R. Lee

try out some of the schemes ior tempo-
rary aerials, that have been described in
Tuor Wirkiss Aae, We have a two-
wire bell circuit that is placed the en-
tire lengih of the house. Despite the
fact that the wire is bare in many places
and runs parallel to the 11o-volt A, C.
wires for about ten feet and under the
house for six feet, it serves well as an
aerial for receiving purposes. With the
Armstrong circuit [ have heard N.AA
{ Radio, Va., 1,000 miles from here),
NAB  (Campeche, Mexico), WG,
WRU, WST and WIK, with the head
telephones fully two feet from my ears

Althouglh T have seen numerous de-
scriptions of such aerials and the ranges
which have been covered. 1 do not recol-
lect having read of anvone who has been
able to cover an equal distance under the
conditions referred t& 1 am inclined to

believe that the energy in the bell cir-
cuit 1s set up by radiation from nearby
telephone wires because the latter are
at least so feet from any pomt of the
bell wire circuit. The total length of the
bell wire 1s about 300 feet.
Jonx M. Crayrox, crkansas.
AAONORARY MENTION

A simple and efficient motor which
will run on 110 volts alternating current
can be constructed from an upright hat-
terv. motor as follows: Remove the
brushes, comect segments of commuta-
tor together, and rewind field to its
fullest capacity with No. 24 D. C. (.
copper magnet wire. Connections should
be made, as indicated in the accompany-
ing drawing, placing a thirty-two can-
dlepower lamp in series with field and
current.

[HHowarp R. LEek, California.

www.americanradiohistorv.com


www.americanradiohistory.com

434 THE WIRELESS AGE MarcH, 1916
Vessels Recently Equipped With Marconi Apparatus
| Names Owners Call Letters
Munwood Munson Steamship Line KUH
Paloma Munson Steamship Line XB
Standard Standard Oil Company of New Jersey KIC
Charles Pratt Standard Oil Company of New Jersey KSQ
Senator Bailey Gulf Refining Company KGS
Pearl Shell Pearl Shell Steamship Company WIC
Strinda Ludwig Mowinckel LFO |
Clan Lamont Clan Line YON
Yaguez Vacuum Qil Company (Not assigned)

THE SHARE MARKET
New York, February 16.

Trading in Marconi shares has been
somewhat quiet during the past month,
with American steady between 334 and
4.

Bid and asked prices today: Ameri-
can 4-4% ; Canadian, 134-178; English,
preferred, 834-11; English, common, 9-

12V5.

OBITUARY

Belvidere Brooks

Belvidere Brooks, vice-president of
the Western Union Telegraph Company,
died suddenly of heart disease at his
home, No. 116 Riverside Drive, New
York City, on February 10. Mr. Brooks'
career holds unusual interest, as he rose
to the office he filled at the time of his
death from the position of a messenger
boy.

}Born in Wheelock, Texas, July 6,
1859, he mastered the Morse code while
working in a store and at the age of
twelve, entered the telegraph service as
a messenger. Afterward he was employed
in railroad work. In 1870 he entered the
service of the Western Union Telegraph
Company as operator, and the following
year he was appointed manager of the
Navasota, Texas, office. He was appoint-
ed manager of the Denver office in 1890,
assistant superintendent in 1893, general
superintendent of the Eastern Division in
1902, and general manager in 1910, after
which he became vice-president.

The funeral services were attended by
men prominent in the telegraph world

and included Edward J. Nally, vice-pres-
ident and general manager of the Mar-
coni Wireless Telegraph Company of
America.

DINNER IN HONOR OF DR.

PUPIN

At a dinner in his honor on the evening
of February 17, at the University Club,
New York City, Dr. Michael Idvorsky
Pupin, of Columbia, electrical engineer
and physicist, was officially notified by
the French .Academy that the Her-
bert Prize had been awarded to him for
his “Method of Mathematical Analysis
of Electrical Circuits,” and for his “Dis-
coveries and Inventions in Electrical Re-
sonance, the Tuning of Electrical Cir-
cuits, and the Loading of Telephone
Lines.”

Among those present was Edward ]J.
Nally, vice-president and general man-
ager of the Marconi Wireless Telegraph
Company of America.

WIRES DOWN, WIRELESS IS
USED

Marshall, Marin County, California,
population seventy-five, became the cen-
ter of all the wire business of the Pacific
Coast for a few days recently. If it had
not been for Marshall and Astoria, Ore-
gon, San Francisco, Seattle and Portland
would have been in a bad way. All the
wires were down. Urgent messages deal-
ing with Alaska had to be transmitted.
The Marconi Wireless Telegraph Com-
pany of America arranged communica-
tions between Marshall and Astoria and
an outlet for the traffic was found.
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The Lightship’s Far-Flung Signals

The Story of the Steel-Hulled Guardians of the Sea Coast Thet Warn
the Storm-Bound Ships

Y UHIS is the sea-

son of storms
and wrecks at sea, a
time of year when
probably no wireless
stations atloat play
s0 important a part
in safeguarding our
shipping as those
aboard the light-
ships. The heaviest
storms of the entire
Yyear sweep the coast
during the late win-

distances when thick
weather prevails, or
through heavy rains,
snow or fog — at
times not more than
a few vards. The
wireless  signal in
contrast 1s eftfective
m all extremes of
weather and makes
possible giving an
approaching ship
definite information
a hundred miles or

ter and carly spring
months,  menacing
even the largest ves-
sels. Fromtheirlone-
ly stations, standing guard before the
danger points or harbor entrances, the
lightships are called upon to render in-
valuable aid which in recent years has
been enormously augmented in worth by
the installation of wireless apparatus.

A plan to extend these stations by
placing wireless equipments upon every
lightship along the entire coast line, is
now being urged upon the Government,
for wireless installations greatly increase
the effective radius of the signals of the
lightships, and is of course independent
of weather conditions.

It comes as a surprise to the layman
to learn the actual distances the sea sen-
tinel’s warning signals will carry. The
most powerful lights upon the ships, for
instance, carry about thirteen miles un-
der the most favorable conditions; the
submarine signals with which some of
the ships are supplied, can be heard per-
haps ten miles. Bells and whistles on the
other hand can be heard for very short

435

Deck wicw of the sca guardian, whose
warning wvoice has a range of a
lhiindred miles or morce

more in  all direc-
tions.

[t is obvious, there-
fore, that wireless

It i1s obvious, therefore, that wireless
aboard the lightships is indispensible in
safeguarding the lives of all those who
go down to the sea in ships. The effec-
tive radius of one lightship overlaps that
of the next in turn along the coast line, so
that it is impossible for a ship to miss
their signals. A broard safety zone 1is
thus thrown about the danger points
along the coast line. Many a ship in the
past has been wrecked due to the inabil-
ity of her men to read the danger signals
thrown out by lighthouses, signal bells or
whistles, or because the warning was re-
ceived too late. Today the captain of an
incoming steamer directs his course with
perfect certainty and if anv doubts arise,
his question, asked by wireless, can be
answered by the lightship in a few sec-
onds.

Not the least important advantage of
the wireless installation aboard the light-
ships is that communication is thus estab-
lished without interruption with the land.
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Long before the days of wireless, repeat-
ed attempts were made to establish com-
munication with the lightships by means
of undersea cables. A cable was laid at
great expense to the Nantucket Lightship
wlich is anchored upwards of fifty miles
out to sea, but the results were never sat-
1sfactory.

The Nantucket Lightship i1s in reality
the point of departure for the great vol-
ume of oversea traffic leaving New York.
It is the last substantial thing seen of the
North American continent for the out-

THE WIRELESS AGE

Marcn, 1916

The public accepts this wonderful ser-
vice as a matter of course without realiz-
ing the price in human effort, skill and
patience which it entzils. The wireless
operator aboard one of these lightships
lives doubtless the most isolated exist-
ence in many respects to be found upon
the seven scas. He is anchored far out
to sea and must carry on his lonely vigil
for weeks at a time without relief. His
ship sails no regular course and is con-
stantly beat upon by the wind and waves.
The lightships are usually of but a few

7

Captain of the hiamond Shoal lightship, anchored fur out at sca but whose wireless
equipnment kecps him in touch woith all the world’s cvents

ward bound passenger and the first bit
of America to greet the incoming
steamer. The familiar phrase, *‘passed
Nantucket,” is flashed thousands of
times in the course of a year from the
lonely lightship to the shore stations to
be repeated throughout the country. Ly
these two words millions of people are
rassured that the sea vovage 1s nearly
over and that the friends or the ship-
ments they are expecting are nearing
port. And by means of this wireless in-
telligence, too, they are given ample time
to reach the pier from any point within a
considerable distance of New York.

hundred tons’ burden and are tossed
about like corks. Only the best of sailors
can contrive to live aboard. Some idea
of the extreme violence of the motion
can be gained from the fact that in very
stormy weather it is impossible for those
on the vessel to eat from tables in the
conventional manner. The food 1s placed
in swinging baskets and the crew, holding
desperately to some fixed object in the
cabin, grab their food as it swings from
side to side. l.et one’s hand slip for a
moment, and the body may be thrown
violently across the cabin. Under such
conditions as these the wireless operator
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Lighiship No. 71, off Hatteras,

showing he two-masted type of vessel whose stout steel

hull can woithstand the heaviest pounding of the seas

often must cling to his table and delicate-
Iy manipulate the m'nph(‘ itedd appara-
tus which keeps him in touch with “the
passing steamships and enables him to
throw out signals of danger.

Thiere are compensations, nevertheless,
even for the wireless man aboard the
lonely lightships.  There is scarcely an
hour of the day or night that he is not
in direct communication with a great
steamship bound in or out, and hears the
latest news of the ship. [le is acquainted
witlt the wircless operators of scores ot
vesscls, so thiat he is not lacking for so-
cietv. The news for the ship newspa-
pers which is hroadcasted every night
from the station at Cape Cod, keeps him
informed of the latest happenings of the
world, even to baseball scores.

All the lightships along the .\tlantic
seaboard arc of much the same type,
whether anchored off Nantucket, the Bay

of [‘undy or the Diamond Shoals. They
have two masts, each with a O'allel\'
437

about sixty feet above the water lue.
They are built of steel, for only the
stoutest hulls can withstand the pound-
ing of the seas in such exposed positions.
In recent times these ships have been fit-
ted with engines, so that they may be
kept under steam ; the engines are of suf-
ficient power to develop a speed of per-
haps seven knots an hour. Therefore.
n case the ships break loose from their
anchorage, which is a common occur-
rence, they are no longer at the mercy of
the waves.

Signaling devices, in addition to the
wireless, comprise as a rule, modern lan-
terns of about one hundred candlepower
with the lenses for throwing rays of light
of any desired length at regular intervals
of time. The powerful whistles are me-
chanically operated and used in foggy
weather. Marconi ¥4 k.w. sets are used
on some of the lightships. The equip-
ment has a range of twenty-five miles
and a wave-length of 300, 400, and Goa
meters.

www americanradiohistorv com


www.americanradiohistory.com

Marcu, 1916

THE WIRELESS AGE

428

wirep 0 e

| *3w anaag

S 1

e et

aBune sty poy KwIna iy udyor mauy far—ygas puv iy

o1 9Nl KuL
48500 Sy
AN AN By

Jor awwpq 3.u02 nol ‘o

=TI NIHLON
L Ko
NG LG

,//H-VH
ol

Af—far pup

£ >, 4
P zfﬂj :
Q.Jq.muz.u.w hTe) g
S| iTaanss _ \ﬂm_\%
—_ — « u,nw.m.
J13aH 20 AB0HS \.\.\J - N

WL o w4 TR A 00
SACLY M IGC IO FHIOOHE A0d Gavm 3y v 43D
SARIWSHEYHE oy, * SFULOOHT d¥vnG
A8 QITBA WM sy car
Jua G93AH OHM  219CHIS 200

(priom

| '}
P — Ny

| S
UNIWAISN 1210313 3L ag "
QRLIVILLY INWNANDIN AD QI Sym
WOSSIIVIE SH INW Y ARG AN
NMOTR Swm HOIVEILO LA IHL
TEmmaIEiM 300 amota L Sy
AN unSH AWAND Ipa Sv

YA0 X AN YT WOL])

e s 3MUITE0 Ay

My |

>

AR ML Wy
1 0¢ 04 HIhW [
SHHIPN kg Y
Quiowy avw01 Bop |1
LH0C W S Sy

|

gy

1
\ﬁuu:_s ANL ap S
NN AW v oag advNs ~ f
_ ivm SIOL AHA QIaH oWM
Nw A5 IRl cnBw wp ||
A NIAYAS CON Sy

4V A3WN0RL 0 21d Y Tund)
QvH 3ram 23S NOA nu‘rL_
— —— |

HAVAAVM NI SSHTHIIM A0 SNOILLAADNOD S.LSILAV NV

:

1

3303 3084 MM
I W T
ANITIO e OR by
AWUIM W IVUITE0 My
NLVAS 1T RS g
|| ares @0 worLs
L30uTy SOM L egn,
AWALD ALY Kratn
W34 SSITIM Sy

0w Wy

suar

[ a1dos asowy |

0 aNG $vsd |
YNNED Wil

o

J

CYNN

b
h
[
|

INekey

Lt U3y

Day

|

wwWw americanradiohistorv com


www.americanradiohistory.com

Queries Answered

Answers will be given in this department to questions of subscribers, covering the fu.l
range of wireless subjects, but only those which relate to the technical phases of the art and

which are of general interest to readers will be published here.

The subscriber’'s name and

address must be given in all letters and only one side of the paper written on; where
liagramns are necessary they must be on a separate sheet and drawn with India ink. Not
more than five questions of an individual can be answered. To receive attention these rules

must be rigidly observed.

Positively no Questions Answered by Mail.

G L WL ANastin, Texas, mmqguires:

Ques.— 1) \Where can litzendraht wire be
obtained?

Ans.—(1) Communiciate with the Delden
Manufacturing Company, 23rd Street and
Western Avenue, Chicago, 1.

Oues—(2) Describe the construction of
a billi-condenser aud give a diagram of con-
nections for its nse with the ordinary re-
ceiving nstruments,

Ans.—(2) The hilli-condenser 15 nothing
more than a varable condenser having a
maximum  value of  capacity  of  .00or  of
a microfarad. It generally consists of two
small concentric brass tubes one of which
is covered with an insulating material in
order that the other may be slhud directly
over it By withdrawing the inner tube the
capacity of the condenser is readily varied
as desired. The hilli-condenser is generally
connected in shunt to the secondary wind-
ing of the receiving tuner; a diagram of
comnections therefore is nunccessary.

Ques.—(3) What is the fundamental
wave-length of an acerial 150 ifeet in length,
70 feet in height at once end and Go feet
at the other?

Ans.—(3) Approximately glo meters,

Ques.—(g) I the aerial described s in ex-
cess of 200 meters in wave-length how many
plates are required in a series condenser to
reduce it o 200 micters?

Ans—i(g) This acrial is 100 large to Dbe
reduced tooa value of 200 mceters, To com-
pIy with the restricted wave the flat top por-
tion cannot be more than from 50 to o fect
in length.

£ % %

J. J. V. Elizabeth, N, J.:

You will tind the solution of many of vour
problems in the ook “llow to Conduct A
Radio Club.” published by the Marconi 'ub-
lishing Corporation.  Your 1" acrial has a
natural wave-length of 1235 meters which
can casily be raised to a wave-length of 200
meters by the addition of inductance in the
antenna circuit.

We cannot caleulate the number of plates
for a high potential condenser unless we
know the rating in kilowatts and the sce-
ondary voltage of the transformer.

We do not recommend the nuse of an os-
cillation transformer with a "“-juch or -
inch spark coil. although it may he cimployed
if desired. i

439

A condenser Tor amateur purposes can in
no case exceed a capacity value of .01 of a
microiarad. A condenser ~uitable for a 3-
incl spark coil. also the accompanying os-
cillation transtormer, is fully  deseribed i
the hook “llow To Condact A Radio Club.™
The actual number of turns to be used and
the length of leads connecting the condenser
with the spark gap for a 200-nicter wave arce
fully described.

* ® *

11. V. R., Jamaica, N, Y. inquires:

Ques.—1) Pleaze telt me the fundamental
wiave-length of an acrial 2350 feet i length,
compo=ed of two wires spaced 12 feet apart,
The aerial 15 of the inverted 1. type, 6o feet
in height,

Ans—(1) The fundamental wave-length
of this aerial is approximately 4235 meters.

Ques—(2) What iz the natural wave-
length of a second acrial 35 feet in length,
consisting of six wires spaced 2 feet apart?
It is 00 feet in height on one end and 2o fcet
in height on the other.

Ans—(2) The fundamental wave-length
of this acrial is approximately 172 meters,

Ques.—(3) Can a rotary spark gap be em-
ployed advantageously with a g-inch coil?

Ans.—(3) A rotary gap is of no vahie in
connection with a ~park coil. The spark
note of o coil is controlled by the number
of interruptions at the vibrator and couse-
quently we sce no advantage in fitting a
rotary gap.

Ques.—i4) Can ~ignals be received  from
high-power European stations  with  the
aerial desceribed in my first query, a Poulsen
tikker, crystalline detector and loading coils
of the correct size to tune to their wave-
lengths?

CAns—(y) You will not be able to copy
signals from  Luropean stations with the
ordinary oulsen tikker. You require a su-
persensitive receiving ~ct like that deseribed
m “ltow To Conduct A Radio Club.” Tn
this ~ystem speeial circuit~ are cemployed
1 connection with the vacuum valve detee-
tor which, upon the correet adjustments,
will allow the reception of signals from
I';um])c:m stations cmploying undamped os-
cillation~ in broad daylight.

Ces—3) Please explain the construe-
tion of a Poulsen tikker,

) \115.7-(51 The slipping  contaet type of
tikker s the one generally ciployed, It
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consists of a small brass wheel with a
groove, mounted on the shaft of the motor
and rotated at a speed of about 1,500 RPM
A flexible piece of wire is placed in light
contact to the groove and carefully ad-
justed. This detector occupies the same
position in the secondary circuits of a re-
ceiving tuner as the crystalline detector, but
it is customary to wind the secondary with
litzendraht or other wire having a low value
of resistance. With this type of detector
the condenser in shunt to the telephones
should have a high value of capacity, in the
neighborhood of .2 of microfarad. Any rort
of a mechanical device which will interrupt
the circuits of a receiving tuner at a rate of
from 300 to 600 times a second will be suit-
able as a tikker. although that which is de-
scribed is considered the most practical.
* k%

J. V., Kalamazoo, Mich,, inquires:

Oues.—(1) I wish you would tell me how
to operate a three-slide tuning coil.

Ans—(1} With apparatus of this type it
is cssential that the detector circnit be
placed in resonance with the antenna circuit,
or at least be <o adjusted as to receive the
highest possible value of potential from the
current flowing in the antenna. Connect
the aerial to one slider of the tuner and the
second slider to a terminal of the detector.
The third slider should be connected
through a fixed condenser to the opposite
terminal of the detector. The wave-length
of the antenna circuit is altered by the first
named slider; turns are added or subtracted
until the desired station is heard., If you
will draw a diagram of connections in ac-
cordance with these instructions, you will
observe that it is possible to select a number
of turns for the detector circuit at some
distance from the turns actually included in
the primary circuit. In this manner the
degree of coupling between the primary and
secondary circuits can readily be altered as
desired.

Ques.—(2) What is the wave-length of an
acrial composed of two No. 14 wires, 135
feet in leagth with two lecad-ins 50 feet in
length. the aerial heing 50 feet in height on
one end and 30 feet on the other?

Ans—(2) The fundamental wave-length
of this antenna is approximately 325 meters.

Ques.—(3) What is the wave-length of
the same aerial, s0 feet in height on both
ends?

Ans—(3) Appr(::cin;ately 340 meters.

*

0. E. C.. Providence, R. 1., inquires:

Ques.—(1) Is a carborundum detector
more sensitive than an extra good piece of
galena?

Ans.—(1)} For commercial purposes it is
more practical, but not quite as sensitive as
a good picce of galena. Occasionally car-
borundum crystals are found which seem to
possess a high degree of sensitiveness and
oftentimes are nearly equal to the more
sensitive crystals, such as cerusite and
galena.

Ques.—(2) How can I construct a p ten-

THE WIRELESS AGE
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tiometer for use in conunection with a car-
borundum detector, that would not require a
space larger than 3% inches in dianteter and
two inches in thickness?

Ans.—(2) We advise you construct a po-
tentiometer along the lines employed in the
United Wireless type of tuner. A number
of graphite resistance rods are mpunted n
;. semi-circle with brass studs which termi-
nate in the points of a multiple-point switeh,
From ten to fifteen of these studs. each hav-
ing a resistance of from I3 to 23 ohms, may
be employed. )

Ques.—(3) How many Columbia dry cells
are required for this potentiometer and how
long would they last?

Ans.—(3) It is enstomary to employ three
cells in connection with the carborul_udum
detector, although not more than one 1s re-
quired generally.

Ques.—(4) To sccure the best result from
this detector. please tell me which is pre-
ferable; two picces of carborundum toucl_l-
ing each other. or a p:ece of fine wire in
contact with a single crystal. .

Ans.—(4) The best results are obtained by
the use of a sharp pointed contact pressed
tightly against the crystal. Some carbor-
undum crystals require a heavy pressure,
while others require an extremely light
pressure., It is customary to mount a car-
borundum crystal in a small brass contain-
ing cup with some form of soft metal.

Ques.—(5) What is the average pay of a
Marconi operator on board ship and on land
stations?

Ans.—(3) Ship operators receive from $25to
$60 a month with a commission on the com-
mercial receipts. Land station operators
receive from $30 to $90 a month in the ma-
rine division and from 3go to $1235 a month
in the Trans-Oceanic division.

* ok *

L. F., Fort Stanton, New Mexico, in-
quires:

Ques.—(1) If the only available supply
of current is 110-volt direct current, can a
Poulsen arc, rated at 3-k.w., be satisfactorily
operated on such low voltages for wire-
less telegraphy?

Ans—(1)} Better rcsults will be obtained
with potentials between 500 and 1,500 volts.
We have not heard that small arc sets
could be operated with stability on 110 volts
direct current.

Ques.—(2) If an interrupting device were
mserted in the earth connections of an arc
set, would resulting signals be audible in a
station employing an ordinary type of
crystal detector, assuming that the inter-
ruptions take place at a rate of, say, 1,000
a second? \What is vour opinion of the
efficiency of such an arrangement?

Ans.—(2) Apparatus has been thus em-
ployed commercially, but we have been in-
formed that the range of the set is con-
siderably decreased anc that generally only
one-fifth of the distance obtainable with the
arc set used in the standard manner is se-
cured,

Ques.—(3) With an arc system, why is
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the transmitting key placed directly in the
cirenit so as to make and break the aerial
circuit instead of being operated to make
signals by shunting a portion of the aerial
inductance, thereby placing the set in and
out of tune with the receiving station?

Ans.—(3) It is cu~tomary to shunt a por-
tion of the acrial 1uning inductancye, but in
this system unless the receiving apparatus
is very accurately tuncd, the receiving op-
crator will experience interference from the
compensation wate as well as the trans=mit-
ting wave.  In other words, & 'oulsen are
transmitter operated in this mauner will
emit its cnergy at two wave-lengths and
miteriere with stations 1o the vicinity in
which the latter cquipments are located.
When the entire output of the antenna cir-
cuit is broken dircetly. this interference is
climinated and an advantage, of course, is
derived, partienlarly  from a  commercial
~tandpoint.

* k%

W. C. 1., Windroek, Tenwn., ingnires:

Ques.—(1)Y What i the natural wave-
length of an acrial. 86 feet in height at one
end and 3y ifecet at the other, comprising
four No. 12 copper wires spaced 44 inches
apart?  The flat top portion is 130 {cet in
length, with a lead-in of 33 feet. The earth
wire is 10 feet in length.

Ans.—(1) The wave-length of this aerial
is approximately 390 mcters.

Ques.—(2) What would De the mnatural
wave-length of this aerial, connected in the
form of a loop, with two lead-in wires
taken from the two out-ide wires with a
flat top?

Ans.—(2) For receiving purposes it is dif-
ficult to estimate the wave-length that may
be expected, unless the capacity of the con-
denser and the dimensions of the tuning
coil. which are to he included in series with
the loop, are definitely known. Even with
this information. the solution is not readily ar-
rived at.

Ques.—(3) Please tell me whether in order
to obtain maximum results, it is necessary
to place insulators at frequent intervals in
the guy wires which support the aerial
mast, the aerial being used for the recep-
tion of signals only?

Ans—(3) Tt is not so important that the
guy wires of a receiving station be insulated
from the earth as at the transmitting sta-
tion. Tf the receiving aecrial proper is
swung out at a considerable distance from
the ouy wires, there will he little if anv
cffect. However, if the receiving wires are
near to the guy wires, some absorption of
!]1(_‘ received energy may be expected. To
msure the maximum strength of signals, it
is advisable to insulate the wires.

* & %

R. C. B. Columbns Grove. 0., inquires:
Ques.—(1) What and where are the sta-

tions having the ecall Ictters BVQ and
vepe?
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Ans.—(1) We have no record showing
that these letters have been assigned.

Ques.—(2) Is it possible to connect up
two step-up transformers, one having a
voltage of 13,000 and the other 5.0007 )

Ans.— (21 i desired, the seeondary wind-
ing of these transformers may be connected
in series, hut care should be taken to secure
the correct polarity so that the voltage ol
one coil will not oppose that of the other.

Ques.—(3) What is the wave-length of an
aerial of the T type, cousisting of two
aliminum wires 175 feet i length, 7o tecr
in height at one cud, sloping down to 30
feet at the other? It is connected at one
cud only.  Will this aerial he practical ior
the reception of lomg wave-lengths ar, say,
0,000 meters?

Ans.—(3) The fundamental wace-lengtn
of this aerial is approximately 230 meters.
With a supersensitive receiving sct such as
described in “How to Conduct a Radio
Club,” thiz aerial will allow the reception
of signals at a1 wave-length of 9,000 meter-.
but increased results will he obtainea o the
antenna is changed from the LU type to the
imverted [. type. FFor the reception of sig-
nals at 9000 meters from very lone dis-
tances the autenna should he at 300
feet in length.

leawr

® ok %

[7, R. I, Somerville, Mass., inquires:

Ques.—(1) Is the high potential battery
described in the Second I'rize Article pub-
lished in the December WireLess Aar en-
tirely practical? What amperage might he
expected if the plates were 2 inches by 2
inches? If some of the-e batteries were
connected up in multiple would there be
sufficient power to operate a spark coil?

Ans.—(1) The battery described is cu-
tirely practical for the pnrposes for which
it was designed.  The vacutm valv: de-
tector requires an exceedingly low value ot
amperage in the head telephone circuir and
a rather high value of potential. Tie cur-
rent output of the battery described in the
December issue is of low value and cannot
be used for operation of the spask enil.

Ques—(2) What is the fundamental
wave-length of an aerial. 30 feet in height
by 50 feet in length. consisting of three
wires and a lead-in of 30 feet?

Ans.—(2) The fundaumental wave-length
of this aerial is approximately 175 meters,

Ques.—(3) Are there any stations in the
vicinity of Boston using wireless telephone
apparatus? If, so, what instruments are re-
quired to receive their conversations?

Ans.—(3) So far as we are awarc there
are no wircless telephone stations in oper-
ation in the immediate vicinity of Boston.
A special experimental station is located at
Montauk Point. T.. T., but we have not been
informed that it is in daily operation. A
number  of  scientists in the eastern part
of the United States are at present en-
gaged in experimenting in wireless tele-
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phony, but their working hours are some-
what irregular. It is difficult to obtain
detinite information concerning the wave-
tengths employved.

Ques—(4) Will the undamped wave re-
ceiving set described in “llow to Conduct
a Radio Club” give re<ults on the acrial
mentioned in question No. 2?

Ans—(3) It will give wood results pro-
vided sufficient inductance i< added in series
with the antenna syvstem to make it respon-
sive to wave-lengths between 7000 and 10,-
000 meters.  You should vxperience no dif-
ficulty in reading the naval station at Dar-
ien, Isthmus of Panama, the are ~et at Ar-

lington (Radio. Va.) and the new naval
station located at lLake DBluff, 111
Ques.—(3) IHave wyou any information

concerning the tuner invented by Radio In-
spector Gawler?
Ans—(3) We have received no informa-
tion concerning this tuner,
* * %

I E. D, Kansas City, Mo, inquires:
Ques.—(1) What is the natural wave-
length of an aerial 125 feet in length, 6o
feet in heighth, consisting of four No. 14
copper wires, spaced 3 feet apart?
Ans—(1) The natural wave-length of
this antenna is approximately 340 nicters,
Ques.—(2) Please inform me whether I
should be able to get the tinmle signals from
Arlington with the following apparatus?:
v\ inductively-coupled receiving tuner with
a primary winding 4 inches in length by
4% inches in diameter wound closely with
No. 23 8 (. C. wire, the taps taken out
to a multiple point switen; a secondary
winding 4 inches in length. 3% inches in
diameter, wound with No. 30 8. C. C. wire,
taps taken out at every fifteen turns; a
loading coil. 4 inches in length by 34
inches in diameter. wound with No, 18 5,
C. C. wire with the taps taken out to a
twelve-point switch. I also have a silicon
detector, fixed condenser and a pair of
Brandes navy type head telephones,
Ans—(2) For the reception of the time
signals the foregoing apparatus will un-
doubtedly allow adjustmeuts to resonance
at a wave-length of 2,500 meters, Please
take into account that at other schedules
throunghout the day the Arlington station
operates with undamped oscillations at a
wave-length in the vicinity of 7000 meters,
Special apparatus. like that described in
“How to Conduct a Radio Club,” is re-
quired for the reception of these signals,
Ques.—(3} Can you estimate my receiv-
ing range?
Ans.—{1} At night during the faveorable
months of the year you should be able to

hear stations on “the  Atlantic and  Gulf
coasts. Your davlight range is problemati-
cal.  With a supersensitive receiving set

you should he able to hear the Arlington
sienals in daylight and also those of the
high power radio station loeated at Tucker-
ton, N. I
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A. P., Santa Maria, Cal, inquires: _

Ques.—(1) At present 1 employ a verti-
cal antenna for receiving purpuoses, consist-
ing of nine No. 10 aluminum wires spacctl_
2 feet apart, suspended between the top o!
i1 93-Toot pole and the roof of my residence.
The antenna is 100 fect in length and the
lead-in adds to this 20 feet. The instru-
ments are grounded to a water pipe a few
feet distant from them. It is now my plan
to install a 1-kw. tran=mitter. Would you
recommend any changes in the aerial? [

also intend to extend the height of this
pole to 130 feet but owing to peculiar local
circumstances this woulld not incrcase the
length of the lead-in by more than 1o fecet.
Do you think the antenna would be too large
or would it have a nataral period in excess
of 200 meters? Do yeou think it would be
advantageons to  shorten the aerial and
change its type to that of an inverted “L”?

Ans—(1) The fundamental wave-length
of the first described aerial is approximately
135 meters which can readily be loaded to
200 meters by the insersion of the secondary

winding of the transmitting ‘oscillation
transformer. If the aerial is raised to the
height suggested  the natural period will

he in the neighborhood of 180 meters. In
the latter casc but twa or three turns will
be required at the secondary winding of the
oscillation transiormer to raise it to a wave-
length of 200 wmeters, For purposes of
transmission  we do not see wherem any
advantage would be derived by changing
this aerial from a vcrtical posithn to Qa
horizontal position. Ff a flat top mver?ed
L. type acrial is desired the flat top portion
cannot exceed 30 to 70 feet in length by 40

to 30 feet in height in order to be kept
within the restricted government wave-
length.

Ques.—(2) Ts therc any material dif-

ference between the rotary quenched spark
discharger described on pages 201 and 202
of Tur Wirerkss Ace for December. 1913
and the tyvpe referred to in question Io.
page 24 of "llow to Pass the U, S. Gov-
ernment \Wircless License Examination?”
\What would he the spark frequency of
these gaps operated by current transformed

from TI110-volt, sixty-cycle source of sup-
ply? )
Ans.—(2) The rozary quenched dis-

charger described in the December issue is
intended to give a high spark frequency
from a low primary f-equency. Of course
the frequency can he increased by an in-
crease of the speed of the disc. As stated
by the contrimttor, at a <peed of 1.200 R, P, M.
that particnlar type of gap will give six
sparks per revolution or approximately 120
per ~ccond. Quenching is obtained hecause
the discharge path is exceedingly short.

In the reply given to the tenth query on
page 24 of “TTow to Pass [T S, Government
Wireless License Fxamination.” reference was
not made to any particular type of spark gap:
the statements were mfended to apply to any
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type of discharger which gives a high spark
irequency.  Commercial  quenched  spark
dischargers aive a high spark  note  be-
canse the primary fr cquency is of 300 eyvcles.

Oues.—(3) Could you approximate my
might working range, using the foresoing
apparitus?

Ans—(3) It s very Jditlicult to conjec-
ture your tran~milting rauge for it will de-
pend largely upon local conditions sur-
rounding vour transmitting station and also
upon the type of apparatus employed at the
receiving station.  Anmateurs in the central
part of the United States frequently cover
distances of from 600 to Soo miles at night.

Ques.—(4) 1 have had the following data
riven me for the construction of a high
potential tran~former.  Nincty-lfour per cent.

elicieney is claimed. It i< to he of the
closed core type, 814 inches by 13 inches
outside dimensions: the eross section is 2
inches by 2 inches. The primary wimding
has four layvers of No. 10 D C O & 5.
gauge copper wire of 83 turn~ cach, taps

heing brought out to i rheostat or reactance
coil at each turn. The sceondary winding
compri~cs twenty-iour tlat coils, 27, inches
inside diameter and 614 inches outride di-
anmeter, with a thickness of '3 of an men
and a spacing of 5 of an inch. There are

40.000 turns in the secondary., tan you
snggest any improvement?
Ans.—(3) The design suggested will give

a secondary potential of ahout 12000 volts,
:\|)|).|l’(!lll|\' no provision has been made for
magnetic leakage hetween the |nmnn and
seccondary windings. In conscquence it may
he neces=ary to insert a reactance coil in
series with the primary winding in order
to prevent the lights in your honse irom
flickering. -You will hnd that it will he uo
more expensive to purchiase a transformer
of this type than to construct it.

Oues—t35Y 11 two or move duplicate mo-
tor-gencerators, running ulcntlc.ll speeds,
are connected i osevies i~ the frequencey -
creasced in proportion to lhcu number as
well as the potential?

Ais.—(3) The (requeney is not increased,

£k %

M. \.. Clehurne, Texas, inguires:

ue~.—(1) \What i~ the fundamental wave-
length of an acrial 112 feet in length, 63
feet in height, composed of four No. 14
copper wires, spaced 31, fect apart?  \Vhat
would he the wave-length if 1 employed hut
two copper wires of the same heieht placed
on 10-foont spreaders?

Ans.—(1) The fundamental wave-length
of this aerial is approximadely 323 meters,

It will he reduced <lightly 1 two wire~ are
cmployed, sy, to 300 meters.

Ques.—(2) \n acquaintanee has informed
me that a fixed condenser is of no value in
the receiving circuit and that only variable
condensers should he employed. s he cor-
rect?

Ans.—(2) When the recciving detector is
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of the crystalline tyvpe a fixed condenser is
employed in shunt to the head telephones.
There is little value in having one of vari-
able capacity at that point. The remaining
condensers m the cirenit ~hould be variable
in capiacity.

Oues—13) I~ nueeble considered a good
m=ulator? | ame about to bhoild a switch-
howrd of marble and 1 wish to know what
tran~former discharge a slab of marble 1
inch in thicknes< will ~tand without leaking.

An<—(3) The average run of marble s
nn-uited for high potential work and shoul:d
thercfore be avaoided.  Insulating material
such as dicleeto, bakelite, micarta, etc.,
~hould he used.

Ques—g) I» a four-wire acrial produc-
Uve of better results than a two-wire aerial®

Ans.—(4) Not necessarily.  The four-
wire aerial will have a high degree of con-
ductivity and a slightly increascd value of
capacity.  FFor receiving purposces two wires
will de az well as four,

¥ ¥ %

.. I., Monticello, la.:

Ques—(1) To what wave-leneths will the
tollowing desceribed receiving tuner be ad-
Justable when used in connection with a
three-wire acrial, oo feet in length by 3o
teet in Dheight, with a 23-foot lead-in? The
primary winding iz 43 inches in diameter
by 7% mches in length, The sccondary is
37¢ inche~ in diameter, wonnd with No. 30
1h S0 Coware and is 6% inches in length.

A~—01) The mmundamental wave-length
of this antenna is approximately 2355 meters,
The actual range of wave-length- to which
it will he adjustable depends upon the value
of capacity uscd in <shunt to the secondary
winding.  AWith a variable condeunser of
~mall capacity it will be adjustable to wave-
lengths ol about 3.500 meters,

Oues—(2)Y Does this type of transiormer

represent an cflicient design® The primary
winding i~ controlled by two  sets of

switches: one et takes single turns of wire
and the other onts in gronps of cighteen.
The <ccondary winding i< controlled by a
twelve-point ~switelt,  The primary winding
has o ~hort wave-length ~witeh.

Ane—(2) The tuner i apparently  well
designed el should  give  good  resalts

within the range of wave-lengths <ugrested.

Oues,—(3Y My receiving s¢t consists of a
three slide tuning coil. 23 inches in length
by 414 inche~ in dinmeter. wonud with No.
24 enamveled wire.  The additional appara-
tu~ comprises i cevstalline detector, a fixed
condenser, Drandes 2.o000-olim superior head
telephones, 1 conld distinetly hear an ama-
tenr ~tation one hali mile away, but one
night the signals ceasced suddenly and as
et | have not been able to hear hin nor
coulil ie hear me. 1 have tried a variety of
hook-ups and a ~maller tuning coil in place
of the Targe one. My aerial is perfectly in-
sulated and all joints are well soldered. The
grotnd connection consists of a pipe driven
into wet ground for a fdistance of about
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eight fcet. \What could possibly be wrong?

Ans—(3) A tuning coil 24 inches 1n
length has sufficient turns for the construc-
tion of several amateur tuners. The energy
losses on this tuner will be excessive and
it is recommended that it be re-designed.
I'or the reception of amateur signals at a
wave-length of 200 meters it need not be
more than 4 or 5 inches in length. We are
nnable to state just where the error lies in
your receiving apparatus, but there certainly
must be an open circnit. Iad you supplied
us with a correct diagram of connections
we might have been able to solve your
problen. [.ook carefully to the conneec-
tions in the head telephones. See that there
arc no open circuits in the winding of your
receiving tuner and determine with a bat-
tery and head telephone whether the fixed
condenser is short circuited.

It is rather difficult to cstimate the re-
ceiving range of your apparatus under the
conditions stated. You will, of course, ob-
serve that the fundamental wave-length of
the receiving aerial is in excess of 200 me-
ters. At night you should be able to hear
signals irom stations in the Great Lakes dis-
trict.

Ques.—(35) Can you give me the address
of a dealer who handles graphite rods?

Ans.—(5) Communicate with the Joscph
Dixon Crucible Co., Jersey City, N. T.

* k%

A. R., Ravenna, Neb., inquires:

Ques—(1) I have under construction a
receiving transformer for long wave recep-
tion and desire your opinion in regard to
the same. The primary is 9 inches in
length, by 6 inches in diameter, covered
with No. 22 enameled single silk wire. The
secondary winding is concentric. Tt is
wound with No. 30 cnameled single silk
covered wire and fitted with a special dead
end eliminating switch. \Would such a
tuner operate satisfactorily and what is its
wave-length on the average aerial> How
many points should the secondary have?

Ans.—(1) We do not advise the use of
enameled wire in the primary or secondary
windings of a receiving tuner. Single silk
covered wire is preferred. The primary
winding is prefcrably covered with No, 24
wire, but No. 30 is quite correct for the see-
ondary. It is difficult to estimate the wave-
length to which this tuner will be adjustable
without data concerning the capacity of the
condenser to be connected in shunt to the
secondary winding. If, however, the sec-
oiidary winding is, say, 5% inches in diam-
cter by 8 or 9 inches in length, with a fair
sized condenser it shonld be adjustable to
wave-lengths of approximately 6,000 meters.
The taps of the secondary should be divided
between the points of a 15-point switch.

* x %

D. G. C., Grosse Point, Mich., inquires:

Ques.—(1) What is the difference between
the ordinaryv signals emitted from any wire-
less telegraph transmitter and the “continu-
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ous wave train” sent out by Sayville and
other stations?

Ans.—(1) The poin:s of difference be-
tween these two systems are fully described
in text books on wireless telegraphy. The
ordinary spark transmitter sends out
damped waves; that is to say, for each
spark discharge at the transmitter there
flows in the antenna circuit a series of high
frequency oscillations of the decaying
amplitude. At the finish of each spark dis-
charge the oscillations, of course, cease.
In a continuous wave system there is no
damping; that is to say, the oscillations do
not decrcase in amplitude nor are there any
interruptions in their production, Continu-
ous waves can be generated by the Gold-
smith high frequency alternator, the Alex-
anderson High I“requencey Alternator, the
Poulsen arc, or by a battery of vacuum
valves.

Ques.—(2) What kind of apparatus is re-
quired to receive these signals?

Ans.—(2) Either a tikker, a slipping con-
tact detector, or an oscillating vacuum
valve.

Ques.—(3) What is an oscillating vacuum
valve and where can onc be obtained. Are
they expensive?

Ans.—(3) The o-=cillating valve is well
described in "How to Conduct a Radio
Club.” A complete vacunm valve set can
be constructed for sums ranging from $40
to $60.

Ques.—(4) On what wave-length do Tuc-
kerton, Sayville and Nauen usually oper-
ate?

Ans.—(4) The wave-length of Tuckerton
is 8,000 meters, the eall letters WGG. The
wave-length of Sayville is 8,400 meters; the
call letters are WSIL. The Nauen station
usually operates at a wave-length of 9.400
meters, but it ic frequently changed. The
call letters are 'OZ.

* k%

M. A. C. Cucnca. Ecuador, inquires:

Oues.—(1) Please te'l me the wave-length
of my aerial. It consists of five aluminum
wires, spaced one foot apart. It is 60 feet in
length by 30 feet in height.

Ans.—(1) The natural wave-length of this
antenna 1s approximately 200 ineters.

Ques.—(2) What advantage is gained by
the use of the compressed air spark gap?

Ans.—(2) The compressed air gap has
greater self-restoring insulating qualities
and produces a more disruptive spark dis-
charge, which may result in" increased
amplitnde of the initial oscillation per wave
train,

Ques.—(3) If an aerial is situated on the
point of a hill, should its height above the
base of the tower be taken into considera-
tion or is the height of a hill an important
factor?

Ans.—(3) Tn the calculation of wave-
lengths the height of the antenna ahove
the base of the tower alone would be taken
into consideration.
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B. C., Los Angeles, Cul.:

The diagram of connections for the os-
cillating vacuum valve was given in the Na-
tional Amateur Wircless Association Bulle-
tin for December, 1913,

The telephones with mica diaphragm will
give approximately  twelve  times  the
strength of signals obtained with the or-
dinary telephones.

The receiving range of the apparatus you
describe is problematical, depending upon
the power of the wave-length of the station
from which you expect to receive.

Concerning the effect of compressed air
on a spark gap, see answer to the second
query of M. AL Coin this issue.

It is not always considered advisable to
load the primary and sccondary windings
of a small receiving tuner 1o obtain the
longer range of wave-lengths, It is de-
sirable to reconstruct the entire windings,
giving them sufficient inductance values to
obtain the necessary wave-length adjust-
ment.  Long distance recciving apparatus
is fully described in "llow to Conduct a
Radio Club.”

¥ k%

R. N. C., Chicago, 11.:

An impedance coil for the open core
transformer may have the =ame dimensions
as the present primary windings, It should
he fhtted with variable tap-offs brought out
throngh a multiple-point switch.

A condenser for operation on the 2o00-
meter wave should have a capacitance he-
tween 008 and .01 of a wmicrofarad. Your
condenser plates, 8 by 7To inches, coated
with tin-foil 6 by 8 inches, will have a ca-
pacitance cach of .o006 of a microfarad.
IFourteen or fifteen plates, connected in
parallel, will he sufficient for opcration on
the zoo-meter wave.

The fundamental wave-length of your
aerial is about 230 meters, which is above
the government restriction for operation at
a wave-length of 200 meters.

Your query concerning the measurcment

of the logarithmic decrement is fully
answered in “llow to Conduct a Radio
Club.” The decrement measurement is, in

reality. a percentage indication of the en-
ergy losses in a circuit of radio frequency.
It also enahles the experimenter to de-
termine the number of complete oscillations
flowing in the antenna circuit per single
spark of the transmitter and therefore al-
lows an estimation of the tuning qualities
of the latter.
£ *

S. A. C.. Springfield, Mass.: )

With proper care and subscquent adjust-
ment the erytaloi detector is said to be
very sensitive and will remain in adjustment
tor an indefinite period. It consists es-
sentially of a specially treated crystal of
galena in contact with a mixture of filings.
the latter consisting largely of scrapings
from galena crystals, )

Regarding the receiving tuners described,
we prefer the first destgn, which is a primary

THE WIRELESS AGE

445

winding, 7% inches in length by 6 inches in
diameter, wound with No. 26 D, . C. wirg,
and the sccondary 7%L. inches n length by

54 inches in diameter, wound with No.
32 D, S Coowire. lEnameled wire is not
recommended.  Your acrial, 125 feect in

length by 35 feet in height, has a funda-
mental wave-length of approximately 2835
meters,

We cannot estimate the range of wave-
lengths to which the receiving tuner is ad-
justable unless we know the capacity of the
condenser counected in shunt to the sce-
ondary winding.  With a ~mall variable
condenser, such asz 1> supplied to the ama-
teur market, your tuner should be adjust-
able to wave-lengths in the vicinity of 5,000
meters,

* k%

E. I-. T., Charleston, 5. C.:

The fundamental wave-length of your
acrial, 100 feet in length with an average
height of 65 feet, is approximatelvy 315 me-
ters.

The diagram for the units and tens switeh
accompanying your querics is quite correct
and will permit the desired variation of in-
ductance. Conncet the earth lead to the
unit switch and the antenna lead to the fens
switch,

It is not practicable to connect two re-
ceiving sets to a single aerial under the
average conditions. Results can be ob-
tained, but the tuning on one set will effect
the resonant adjustment of the other set.

* k%

D. 8. C.. Glensummit Springs, DPa.:

Your aerial, 50 feet in length by 350 feet
in height, has a natural wave-length of 219
meters and will require a series condenser
for reduction to the fundamental wave-
length of 200 meters. 1 our plates of glass,
connccted in series, having dimensions 8
inches by 8 inches, covered with foil 6
inches by 6 inches, will give the required
value of capacity. Turns should then be
added at the secondary winding of the os-
cillation transformer until a wave-length of
200 meters is obtained.

Take into consideration that the Arling-
ton and Key \West stations operate at cer-
tain periods with undamped oscillations.
Special apparatus, such as described in
“How to Conduct a Radio Club,” is re-
quired for tlic reception of these signals.
A receiving tuner for use with crystalline
detcetors and particularly applicable to re-
ception of the time signals from Arlington
is described in the National Amateur Wire-
less .\ssociation Daulletin for February. 19160

Six or eight strands of No. 12 wire will
take the place of a single No. 4 B. & S. wire
for an earth connection.

The dimensions for a receiving tuner suit-
able for adjustment to 2,500 meters, is given
on page 214 of the December, 1015, issue
of Tne Wmenkss Ack, under IF. C. T's in-
quiry.
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D. J. (.. Sioux City, Ia., mmquires:

Ques.—(1) My aerial is 150 ieet in length,
6o feet in height at the top end and 43 feet
in height at the lower end, The wires are
spaced 2% feet. Approximately, what is
the fundanmiental wave-length?

Ans.—(1) The natural wave-length of this
antenna i~ approximately 373 meters,

Ques.—(2) Is the spuacing between wires
sufficient?

Ans.—(2) There is no advantage in in-
creased spacing.

Ques—(3) Will an E. 1. Company's %5-
k.w. coil. counccted to an clectrolytic n-
terrupter, be sufficient to charge this acrial?

Ans.—(3) 1f an oscillation transformer
and condenser of suitable dimensions are
supplied. there will be ne difticulty in radi-
ating cnergy near to the fundimental wave-
length of the aerial. You of course under-
stand that this antenna is too large tu be
operated at the restricted wave-length of
200 meters,

Ques—(3)  Approximately, what is the
transmitting range with the 7i-kav. coil and
a fixed spark gap?

Ans.—(4) Operating near the fundamental
wave-length of the antenna, you should
have no dificulty in covering, say, 300 oOr
100 miles at night time. during the favor-
ahle months of the year. Your daylight
range is from thirty to sevuty-five miles,
depending of course upon the type of re-
ceiving apparatus used at the receiving sta-
tion.

Ans.—(last query) Your receiving range
is problematical. During the night time
vou may be able to hear signals from sta-
tions 1.000 to t1.500 miles (distant.  During
the daytime. vou will have to relv on local
amateur stations.

* ok ok

R. C., Baltimore, Md.:

You should have no difficulty in receiv-
ing signals from the spark station at Key
West, Fla.. with the receiving apparatus
vou describe, provided you employ a super-
sensitive apparatus, such as the vacuum
valve amplifier. Your receiving aerial has
a natural wave-length of 143 meters, which
of course cannot he expected to give the
strength of signals that might be obtained
with an antenna of increased dimensions.

You should reconstruct your receiving
apnaratus for the reception of Sayville sig-
nals. You arc referred to “How to Con-
duct a Radio Club” for the solution of your
problem in this respect.

* ok X

F. P.. TTingham Center, Mass.. inquires:

Oues.—{(1) T employ a 250 watt trans-
jormer for transmitting. ‘When a pointed
gap is placed in the aerial circuit a spark
about ¥4 of an inch in length may be ob-
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tained, while the hot wire ammeter registers
14 of an ampere. If a gap 14 inch in length
represents a voltage of at least 4,000 volts,
I do not understand why 1t seems as though
[ obtain more watts thin | startz:d with.

Ans—{(1) You can not possibly obtain a
liigher wattmeter reading in the antenna cir-
cuit than you supply to the high potential
transformer. The seeming inacenracy is due
to the high mcechanical period of the mech-
anism of the meter compared to that of the
wave trams, and the metter is so completely
covercd on pages 923 and 926 of the Septem-
ber, 1913, issue of this magazine that you are
advised to secure a copy of it

Ques.—(2)  Should a high frequency am-
meter recister the same as a direct current
amnieter on the sunie direct current circuit?

Ans—(2) If the hot wire ammeter 18
properly  constructed -t should give the
same reading on dircct surrent as the direct
current ammeter.

Quesz.—(2) T have great trouble in meas-
uring the wave-length with the open circuit
of my transmitting set. and also n trying
to make my wave-meter cireuit vibrate, 1
can measure the closel cireuit with ease,
but when ] try the open circuit I can hear
the buzzer all over the meter, even when I
place the wave-meter at =uch a distance that
the buzzer is hardly audible. Sometimes
changing the position of my hand changes
the intensity of the signals. Is this the
clectrostatic action? Can yvou suggest some
remedy?  Sce drawings which [ sent you.

Ans—(3)  After carciul consideration of
vour diagram we are of the opinion that
vou are not thorouvghly familiar with the
nperation of the wave-meter. In previous
issues of THE WIRELEss AcE, particularly in
the articles under the heading, "Operators’
Instruction,” complete instructions regard-
ing the subject have bheen published. We
observe in one of yvour drawings that you
have the buzzer for setting the wave-meter
into excitation connected directly in series
with the inductance coil. and condenser of
the wave-nieter., which, of course, makes the
wave-meter totally inoperative. To meas-
ure the open circuit of this aerial connect a
small spark gap in series and encrgize it by,
say, a T-inch spark induction eonil. Yon
should then place the c¢rvstal detector and
head phone in series with each other, and
the two in shunt to the variable condenser
of the wave-meter. The inductance coil of
the wave-meter should then be placed in
inductive relation to the earth lead of the
antenna svstent, and by proper adjustment
of the detector and variation of the con-
denser of the wave-meter the point of res-
onance is readilv located. Tn the Febhruary,
1914, isstte of THE WirrLEss AcE vou will
find under the heading. “Operators’ Tnstruc-
tion,” complete advice for determining the
wave-length of the receiving circuit, and
also a method for exciting the wave-meter
bv a battery and buzzer to male it a mini-
ature transmitting set.

www americanradiohistorv com


www.americanradiohistory.com

Makcn, 1916 THE WIREFELESS AGHE

Wy

SPECIAL EXTENSION NOTICE

Announcement and Application Blank

Dational fmateur ({Jireless Hssociation

CHARTER MEMBERS ACCEPTED TO MAY 1, 1916.

So that clubs may have time to complcte organization work now under way, and also
to give ample opportunity to all who wish to become Charter Members, an extension
has been allowed by tlie Officers and applications will be received up to May 1, 1910.
After this date the Initiation Iec of $1.00 will be required from all new members.

OFFICERS OF THE ASSOCIATION.

PresipenT, Gugliclmo Marconi.

NATIONAL ADVISORY BOARIDY OF VICE PRESIDENTS

Professor Alfred N. Goldsmith Professor Samuel Sheldon,
College of the City of New York, I[nstitute of Polytechnic Institute of Brooklyn.
Radio Engineers. Prot o 3
. rofessor arles R. Cross.
Pmii:ﬁ?r;r(‘l)\. U%ivchr:ir:rymuy' Massachusetts Institute of Technology.
Iliram Dercy Maxim, . Major William 1I. Elliott,
President, American Radio Relzy League. Adjutant General Junior American Guard.
Capt. W. II. G. Bullard. U. S. N. Superintendent, U. 3. Naval Radio Service.
Col. Samuel Rever, 170 %0 A, Chief Signal Otheer UTD S, Army.

E. E. Bucher, Instructicg Engineer, Marconi Wireless Telegraph Company.

ADMINISTRATIVE OFFICERS:

Acting PrESiDENT, MANAGING SECRETARY,
i J. Andrew White, Clayton E. Clayton,
Editor, THE WIRELESS AGE. 450 4th Avenue, New York.

A national organization of wircless amateurs was announced in the October, 1915,
number of THE WIRELESS AGE. Further details of the organization are given in an
address made by ). Andrew White, which was published in the November WIRELESS
AGE. Reprint copies sent upon request.

ENROLLMENT OF CHARTER MEMBERS.

Charter members of the National Amateur Wireless Association will be enrolled on
special arrangement. Charter members will reccive the following -

CHARTER MEMBERS' EQUIPMENT,

1st. CERTIFICATE OF MEMBERESHIP.

The bhandsamely steel-engraved (Certificate, with shadow background half-tone, is sealed and
signed by Officers, with the cndorsement of Senatore Marconi, as President. Every member
will want to frame and place it alongside of his Government License certificate, two documents
establishing status as wireless amateurs.
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g£nd. AERIAL PENNANT.

The 86 inch aerial pennant, painted in four colors on scarlet felt, will stand long service at
your aerial mast bead. Every member will be proud of the National Insignia flying from
his aerial.

8rd. MEMBERSHIP PIN.

The National Amateur Wireless Association Pin in gold and enamel is the National emblem of
the Association. The design shown on this page can but faintly describe its handsome sppear-
ance in three colors and gold. The pin has a special patented hub and shank which permits
it being securely fastened on the coat lapel or on the west without turning npside down.

4th. HOW TC CONDUCT A RADIO CLUB.

This splendid book, which has been months in preparation and incorporates portions of articles
running under the same title in THE WIRELESS AGE, is re-written to cover every new de
velopment, and with a large proportion of new matter. It is the foundation stone of the
National Amateur Wireless Association activities. Price of this book 50c.

5th. LIST OF RADIO STATIONS8 OF THE WORLD.
Revised Edition just published. See advertisement. Regular 50c edition.

E 6th. HOW TO PASS U. B. GOVERNMENT WIRELESS LICENSE EXAMINATIONS,

lgelzular 60c edition of this popular book. Members who already have a copy, see concessions
elow.

7th. MONTHLY BULLETIN SERVICE.

It is intended to make the monthly bulletin service for members of the National Amateus
Wireless Association one of the most important features of the Association, This bulletin is
to be used in connection with “List of Radio Stations of the World” described above. It will
carry all additions (both amateur and commercial) to “List of Radio Stations of the U. 5.”,
issued by the Bureau of Nayigation, U, S. Department of Commerce, and secured for members
at 18c a cogy. It is issued only once a year. The Association Bulletin will keep both lists
up to date for you month by month, and in addition, will carry other special and invaluable
Association features not obtainable elsewhere.

sth. ONE YEAR'S BUBSCRIPTION TO0 THE WIBELESE AGE.

THE WIRELESS AGE becomes the Official Organ of the National Amateur Wireless Association
and will contain full reports of wireless amateur activities, both national and local. It is planned
to give published recognition to individual amateur achievement.

CONCESSIONS:

Those who, during the past six months, have become subscribers to THE WIRE-
LESS AGE, or have renewed their subscription, or have purchased any portion of the
Charter Membership Equipment, may consider such payment as partial payment of
Charter Membership Application as given below. If you have paid for a subscription
to THE WIRELESS AGE which includes books which are not a part of the Mem-
bership Equipment, then you may credit $1.25 of the remittance as partial payment on
the Charter Membership. For example, you may have remitted $2.25 for the com-
bination offer of the 1915 Year Book with one year’s subscription to THE WIRE-
LESS AGE. In this combination, the price of both the book and the subscription was
reduced, to make the special offer; therefore, you may be credited only with that part
of the payment which went to the magazine—that is, $1.25. Coupon subscribers re-
ceive no credit for trial orders. Subscribers to THE WIRELESS AGE who began
or renewed more than six months age, will secure through full Charter Membership
fee a renewal for another year; and their subscriptions will be extended for one year
from the time the present subscription expires.

ANNUAL DUES FOLLOWING FIRST YEAR.

The annual dues are to be not more than $2.00, after the first year. For this, all
members are to receive:

1st. The Monthly Bulletin Service.
znd. THE WIRELESS AGE for one year.
3rd. Special 50c. Instruction Books at 30% off list price.

4th. 10% discount on any book on wireless published, and other features to be an-
nounced Iater.
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SPECIAL NOTICE REGARDING CORRESPONDENCE.

As the National Amateur Wireless Association is in no sense a money making enter-
prise, and as the nominal dues will cover a very small amount of handling expense, it
is desired that the correspondence be limited to only the most essential necessities.
Many general questions will be answered in the Service Bulletins; special matters
pertaining to local questions should be handled through the Corresponding Secretary
of Local Clubs and Associations. A cordial invitation is extended to all club officials
to write on matters pertaining to organization. This invitation also includes those

who are interested in starting new clubs.

Clayton E. Clayton, Managing Secretary,
450 4th Ave., New York.

Cheeks and money orders should be made payable to: Natl. Amateur Wireless Assn.

APPLICATION FOR MEMBERSHIP.
CravtoN E. CLayTON, Managing Secretary,
NATIONAL AMATEUR WIRELESS ASSOCIATION, Date..............
450 4th Avenue, New York City.

As I desire to receive full recognition as an amateur wireless worker of the United
States, I ask the privilege of enrollment as a Charter Member in the National Amateur
Wireless Association and request that you send me the Charter Members' Equipment for
which I enclose herewith remittance of $2.50.* (Option.)

I trust that you will act upon my application promptly and forward the equipment to
me at the earliest possible date.

My qualifications for membership are given in blank spaces below.

BT+ -1 - Age...........
Ctreet AdAress .ottt ettt ettt e e aaas .
ToWn and Stale. . ..o ittt ittt s e asaasa sttt e aaas

Please credit me with $........ paid for.......ccvviiiiiiiiiiiin..

* Option.

In the event that an applicant s unable to send the entire amount of the tmembership dues
with this application, the figure $£.60 may be crossed out and $1.00 written in its place. This will
be considercd an agrcement on the part of the applicant accepted for Membership that the balance
of dues ($1.50) will be paid at the rate of 50c per month for the next three months, at which time
pin, pennant and Certificate of Membership will be issued. The other equipment will be sent at once.

FILL IN ANSWERS TO THESE QUESTIONS.

1—Have you a Government License (give number......... ) or do you purpose applying
Lo = ¢ 1~
2—If you are under 21 years of age, give names of two adults for references as to
character.
S L €= [ = PR
308 T 0= o1 A .

3—If you are a member of any Local, State or Interstate wireless club or association,
give its name, and name of Secretary with address.

...........................................................................

..........................................................................
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mate .
Association ‘8z

$€~

A DIRECTING ORGANIZATION DEDICATED TO THE
PROMOTION OF RADIO COMMUNICATION

CaLL LETTERS 9PY
S. W. PIERSON GUGLIELMO MARCONI, PReSIDENT

CaARROLLTON. ILLINOIS

Reduced fac-simile of letter head.

For Clubs and Members of National Amateur Wireless Association
The following list of items of optional equipment is listed at cost price in
order to give members and clubs of the Association every material advan-
tage in the way of a complete equipment that may be desired. Prices
include transportation charges.

LETTER HEADS AND ENVELOPES: PHOTOGRAPHS AND PICTURES:
100 National Association Letter _Photographs of important sta-
heads with imprint of member at tions, such as Belmar, Arlington,
left hand side, as illustrated above 75¢ Sayville, Honolulu, ete., 9" x 127,
Without member’s imprint. e 35C each --------------------------- 51.00
100 Envelopes with imprint...... 65¢ Dp%to?e _piqilzure. of tGr. Mqﬁ%?i,
Special prices on 1000 Letter Heads 10 | 1o framing ..o ot @.oneoer. 256
. SOLID GOLD BUTTONS, 14 Karat
MESSAGE g;‘ANKS' o | N-A WA emblem............ $1.75
STATION LOG BOOK: WIRELESS MAP OF THE WORLD
Akrec;r d Ibook R Imcolors ...vvviiiiieeeiinnaes 50c
track of all your operations and YEAR BOOK OF WIRELESS
cor.nmunlcatlons, in paper........ 15¢ TELEGRAPHY AND TELEPHONY,
incloth ..........cveinen, 30¢c publish:eid at $1.50, special to mem-
RADIO STATIONS OF THE U. S.: bersandclubs .................. $1.10
Call list issued by the U. S. De- CLUB PENNANTS: Made of first quality
partment of Commerce, postpaid.. 18¢ wool bunting, letters and emblem sewed
on with cut outs in color and name of
club added, prices on application.

Send all

orders to
Clayton E. Clayton,
Managing Secretary, National Amateur
Wireless Association, 450 Fourth Ave., N. Y. City.

When writing to Advertisers please mention Tue WirELESS AcE
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OSCILAUDION

The above cuts show the OSCILAUDION BULB
and the OSCILLAUDION CABINET. These are two
of the most useful articles ever offered to the experi-
i menter.

READ WHAT USERS SAY:

"1 saw vour hulb tested out at Iarvard University awd it was by far
—Dbulh.”

superior to the
Another writes: "Enclosed find remittance jor six bulhs. 1i these should
prove as satisfactory as two I am now using | promise yvon an order for

EIGHT MORE"

The Oscilaudion Bulb was used in establishing a new
world’s long distance receiving record of 9,000 miles.

Price of Oscilaudion Bulb . . $7.50
HARRY V. ROOME

940 West Twentieth St. LOS ANGELES, CAL.

—

— —-
When writing to Advertisers please mention Tue WIRELESS Ack
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FROM

Hawaii to lv}lir(l:{hmond, Va.

CRYSTALOI

'On Dee. 23 1 made what I bellevo to be a new record for the
Crystalol Detector. About 11 p. m. I heard the station at
Lahaina, Hawailan Islands, a distance of 5000 miles. Heard the
station four different times.

(}igned) ““Ralph J. Robey, 3314 Floyd Ave., Richmond, va.*’

WE GUARANTEE EVERY CLAIM MADE FOR

CRYSTALOI

The Highly Sensitive, Permanent,

WIRELESS DETECTOR

What It Is What It Does 3 Typex—Crystalol

Crys:a.lol oﬂ'&rs ﬁﬁ"& surface of  Crystalot will wct);gt unc(llelr T‘;‘l,’g‘ithg—lllilgwnsim 47 x 1%”. Price, $3.50, Malling
g}.gﬁz’mmmﬂ, :gnta.cterwn:hwal.ugﬂely m%ﬂﬁ?;;%umcgt—: TYPE AA—Eauipped with a cohering inductance. Dimensions
divided alloy—thus giving innum- and with proper use will 4" x 3%, Price, $6.00. Maliling Welght, 2 1lbs,

erable cogtact points. By rotat- last a lifetime. With it ‘TYPE BB FEauipped with cohering Inductance, fixed con-
ing the cylinder the most sensitive every rmossage will come denser buzzor. test and frequeney control. Dimensions
spot is found immediately. in strong and clear. TH"” x 3%” x 317, Price, $12.00. Afailing Welght, 4 lbs.

All Live Dealers Carry Crystaloi. If your dealer cannot supply you,
write us. Catalog A fully describing Crystaloi and oll of our other
High Class Recewing Abparctus. sent on receipt of 5 cenis in stamps.

Eugene T. Turney Co., Inc., ¥¥5hea

STOP! LOOK! “LISTEN!”

Long Un-Damped Waves| X" \cw cramerrs COUPLER

Are Now Being Used by the No. 744, PRICE ONLY $4.50

i i Positivel UN.

Following Stations S i

Naa—Arlington, Va. Wgg—Tuckerton, N. T, nioney. Is &7 hlghd
Nad—Boston, Mass, Wsl—Sayville, L. I 6” wide, and 14

over all. Wound
i with Enameled Wire,
and has a ver

g:{:ﬁt‘g gr%z:hs.n%l';a. Oui—Hanover, Germany

Nao—Charleston, 8, C. Poz-~Nauen, Germany d s
B unique slider. Wood.
#3 work mahogany fin-
ished.  Tune 2,000

You can hear them on short aerials and increase
your receiving range to _tthsands of miles with our
improved “Undamped” circuit. Meters, Try one.

e re . you will not be disappointed. 5c in stamps brings our
Send 2¢ stamp for “‘Undamped’’ Bullctin. 64-page Catalogue (100 illustrations). B2-l:-n {ONE

RADIO APPARATUS COMPANY OF AMERICA OTHERWISE.

Parkway Building. philadephia. | | F. B. CHAMBERS & CO., %",}fd‘},‘é’t‘,ﬂrﬁfsx

The Eastern Radio Institute

The ONLY school of its kind in New England that specializes on Radio telegraphy.
Special care given to the Marconi system upon a complete Marconi set. Last year
EVERY ONE of our graduates successfully passed his Commercial operator’s Fx-
amination upon the first trial. Send for new prospectus containing free call
list, commercial abbreviations, prefixes, etc. \Winter classes now forming.

899 C. Boyliston St. Boston, Mass.

When writing to Advertisers please mention TEr Wizzress Ack
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“LEARN BY DOING™ || |

Get a complete training by actual "
practice. Get the knack of “"HOW™
together with the theory of “\WITY™
and the best business methods used

in the World of Electrical Activity
The N. Y. Electrical School 1s the |
pioncer and premier school of the
“l.earn hy Doing™ method. \Vhen

von have completed this Course

you shall be fully qualibed to han-

dle ALL branches of FElectrical
industry.

The equipment of this School is un-
equalled and up-to-the-minute. No - HaK 403500
preparation needed to Dbecome a AGE 20-$ 601 it 204200 ?
"learner” in this school. You can - d

start to learn on any day of any . = Gr Dwn AGE 5C°$500
week throughout the whole year,

Visitors heartily ceelcomed

ILR 1% 1s your future charted for
’ rou, b 2 ac age
Seud for catalogue, ; yyou,f 1S.Ed 3“ tSL 'uttu:al aget 1€
34 West 17th Street New York City e e

Whichw ill — 1 ch traiuing,
N.Y.ELECTRICAL SCHOOL bosition that means pood meey. or dorcn. thsmah

lack of training, into the ranks of the poorly paid?
It rests with you. Aund ez is the time to
decide. Not next year, not next mouth, but »ezv
HE Juve Crsatat You can gef the training that will command a
handiont 0l trained man’s salary. The International Corre-
" wrfect 3ot
prdued 'ruf.In’.n.: spondence Schools have helped hundreds of thou-
PR A sands to gualify for advancement. Let them show
A you how you can prepare yourself, in your own home,
Pk erystale ol 18 for the position you want in the work vou like best,
ramae tinus,  Chang: . . . .
pf contiict (Lo Just mark and mail this coupon. It will be the
Iy made, n whaltive first step upward. Mark and mail today.
bt T
held vonstantly I. C. S-, Box 6003 A Scranton_ Pa.
v-nhnul usime u ®in
le serew or nnt.  Designed and finighed inoanr high srade styh-. Mounted —_———— — — CUT OUT HERL — — — —— = —,
on durk cnameled pureelping, metal poarts nickel-plated, and highly )l ik r —|
astage woiht 1l Price. Net. $1.00 | INTERNATIONAL CORRESPONDENGE SGHOOLS |
Send starnn for our Wirckess Catalos Ko, 365 wigh " Premiom Offer’” l Box 6003, SCRANTON., PA.
Explain, without obligating me, how I can qualify for the |
J' H. BUNNELL & CO' I position, or in the subject, before which I mark X. I
32 Park Place LA AR A S ELECTRICAL EXGINEER ~ ADVERTISING MAN
[ Electric Lighting L Window Trimmer ‘
Eiectric Car Running . Show Card Writer
l Electric Wiring - Outdoor Sign Painter |
h Tlu..'lelrh&ne F:feli' 1. :L’E..U.S'I'RA'I'OR
MECIHANICAL ENGINEER YESIGNER
110 FOOT AERIAL MAST 520 |  Mechanical Drafisman I_lOOKKEI’.I‘ER . ]
Rend Ono Dollar and reevive full working detalls. actual i z_iachg:ne i!:hop Practice .\‘t.cnosrnn!n.cr und Typist
photographs and blueprinis showing liow you can duplicate T “i:!" ;‘{! ':i‘ﬂ " :‘;.'l' ub‘}\lt Accountant
my 110 foot Tubular Steel Mast at a cost Not To Exeeed et ol W e At
£20. l'l‘lui-x i-; m)l:'c a ;Inshim ar{uh;“ hut.t a stout mast of I L “‘l'\: l}'"‘l‘gu':“m‘l"\""l‘iun (:‘(,;IC‘)T)(:‘%.GLISH I
seamless steel tubes 3'Y Inches In dlameter. " Metallurgist or !'rosp;-mor I 'l.'cu her
FRED W. JAMESON | _ETATHINARY ENGINEER I(Zon:mon School Subjects l
. ~ Marine Engineer CIVIL SERVICE
Leavenworth, Kansas. ~ ARCHITECT Railway Mail Clerk |
| " Contractor and Builder AGRICULTURE
' Architectural Draftsman H POULTRY RAISING
- | Concretella_ml;iier Tesluilc Overseer or Supt. l
Structural Engineer s fxator [ Spanish
EAR N T EL EG R A P H | PLUNRING AXD HIEATING Uhemist [l erman |
Sheet Metal Worker AUTO RUNNING Freneh
Morso and Wireless—R. R. Acoounting&ta ‘SALESMANSHIP Auto Henalrlug ttallan
WY ) t.uulht. S -l(-ndld A l |
= un onl akes our .
. m‘aduut.es. A's own and exclusively | Name — |
ma.-uR)' tuwo large mn-i(-rn buil'lmgs equipped Occupation
mxli aned wuawrn Unio?: res and eomDh te 1,000 & Employer. .
Hmoni Wircless S rEest Sehool —elln I l
yware.  Inwept mpn' 8&5 h . Sll‘!!{"t
i--a-l and Wesisrs Umu Officis % Pl and No. |
‘iowlﬂ'.."" g exbenaen: vasly earned if tssired. K
1 oD menh Correspondence ‘courses Lclfy . State. _I
Dod;esTelegranh "Ry. & Wireless Insiitute el e el e et et A S s
Green Street, Vaiparsiso. ind. b R R I e S TR e W P T e B e T T

When writing to Advertisers please mention Tez WigELESS Ace
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if you own a MIGNON-SYSTEM
CABINET

BRANDES RECEIVERS
Crystaloi Detectors, Etc.

Write for R6 Catalog, Dept. "D"

MIGNON WIRELESS CORPORATION

THE WIRELESS AGE

“Mignon System”

Apparatus of Scientific Construction for the
Reduction of Static Interference

High Resonance— Unapproached Selectivity

NO TICKERS NOR ARMSTRONG
CIRCUITS REQUIRED for the recep-
tion of CONTINUOUS wave signals

DeForest Audion Detectors and Amplifiers

TYPE RIC2

Elmira, N. Y., U. S. A.

Radio Telegraph and
Telephone Engineering

Stations, Antennae, Instruments De-
signed and Constructed

[.arge catalog on Radio Telephone and
Telegraph Instruments; Steel Towers and
Masts: High and Low Frequency Motor-
Generators: Rotary Converters: Switch-
boards and Parts: High-Tension Insula-
tors; Storage Batteries. and a complete line
of Radio Construction Material, now ready
for distribution. DPlease remit ten cents to
cover postage.

Our specially designed and manufactured
apparatus is giving a high state of satis-
faction throughout the country, as we have
eminent radio engineers in our service. We
solicit your inquiries for information or
quotations.

Eastern Scientific Apparatus Co.
West Roxbury, Mass.

 NOUEN, GERMANY,

Ilas been rcad in daylight on a
100 FOOT ALRIAL, using RESCO
inductances! If you own an audmn
and have the average experimenters’
receiving apparatus you can read
the German stations as well as all
the undaraped wave stations in this
country.

The inductance shown in this
cut was designed to enable vou to
obtain the above rcsults. Each in-
ductance is 3 Ieet long, 614 inches
in diameter built to give maximum
inductance adjustment and dead-
end elimination. Let us tell you
about them.

RESCO LONG WAVE RECEIV-
ING TRANSFORMER.

Specially designed for audion and

ampl:f)mg‘ circuits and therefore the most effi-
cient for any circuit. Double silk covered wire
throughout. Perfect adjustment. Note extreme
loose coupling obtainable. 3300 meters without
loading.

Get Our Ironclad Guarantee on Resco Apparatus

Posteard will bring full description.

Price $10.00

RADIO ELECTRIC SPECIALTY CO.
5643-H South Wabash Ave., Chicago.

When writing to Advertisers please mention THE WIRELESS AGE
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Manufacturers of all Classes of
Structural Steel Work.

Station at Ifort Monroe. Virginia

STEELTOWERS
GALVANIZED or PAINTED

of any desired height, of
first class construction and
at extremely low prices.

The self-supporting type does
away with guys entirely and
those of moderate height do
not require expensive con-
crete footings.

MILLIKEN BROTHERS

INCORPORATED
New Yorxk, 111 BroADWAY

I.ondon - San Francisco - Buenos Alres

Hydro-Electric Transmission Engineers

Multi - Audi-Fone

NOTE
THIS

Owing to the great advance in the development of the M. A. F. it
can now be used with any Head Set you may have and we are
going to give our customers all the advantage of the improvement.
With our specially wound Head Set $23.00, without ="

Two Step Multi-Audi-Fone without Head Set, $60; with Head Set, $65.

Un-

Damped-Waver according to wave length, $60 and $100.
Telephone Voice Multiplier for weak lines and poor ears. §15.
Detectorphones for Detectives, County Attorneys, Hotels and Manufacturers, $35.

§18.

Deaf-Man’s-Ear {s for you, if you are deaf and want to hear, §35.

MULTI-AUDI-FONE .3 &

Send for circular today and don't
fail to name which instrument

NEW! NEW!! NEW!!!

“RADIO” Oil-Immersed Condensers.
will not blow up. Guaranteed puncture proof. Single plate ad-
justment. Hard Rubber Containers. Absolutely no brushing
with a decided increase of radiation.

1/4 KW condenser complete with oil... ... .. $14.00
1/2 KW N S T T 21.00
1 KW b “ o oL 36.00

UNDAMPED WAVE APPARATUS.

We construct loadmg coils and large inductances of superior quality
and design for use in the reception of undamped signals, also long wave
tuners. Get our quotations. State dimensions of aerial when inquiring.

Our catalogue 5c.

THE RAI][U JPPARATUS_CO., Pottstown, Penn., U. S. A.

|

!

|

When writing to Advertisers please mention Tue Wireress Ace
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i Two Pieces of Metal
Toned Alike

will both vibrate when one of them is struck.
This same principle has been applied to Brandes
Wireicss Roceivers. By perfectly matching the
tona of tho two receivers the weak sounds.that
you would otherwise lose are brought out so as
to be casily interpreted.

Brandes Wireleas Recelvers are made expressly
for wireless service; they are not telephone re-
ceivers adapted to serve the purpose.

They are very ligit and easlly adjustable. No
pinching or slipPing. You set them to fit exactly;
;fbar that the¥'re as casy on your head as your
at.

Our Catalog W contains some very valuable
information about radilo receivers, as well as a
full explanation of soveral types of Brandes head
sets.  Send 4e. in stamps for your copy today.

C. BRANDES,

Inc.
Wireless Receiver
Specialist
Room 818
32 Union Square
New York

Superior Type
Complete With
Headband $5.

BRANDES

Wireless Head Se!ls

THE WIRELESS AGE

MarcH, 1916

- MEN WE HAVE TAUGHT

ARE NOW SAILING THE SEVEN SEAS!
LEARN RADIO,

COMMERCIAL, OR RAILROAD TELEGRAPHY-
FREE TRIAL ATTENDANCE

BEREL'S SCHOOL OF TELEGRAPHY

343-345 LENOX AVE.
bet. 127-128 streets
NEW YORK CITY.

5 DAYS A WEEK-—5 EVENINGS A WEEK
OPEN ALL YEAR. START AT ANY TIME.
DAY. $7.50 PER MO.—EVE,, $5.00 PER MO.
SEND FOR FURTHER PARTICULARS.

NO CONNECTION WITH ANY OTHER BCHOOL

Established 1905

THE LUZERNE RUBBER CO.

Manufacturers of Fine Quality

HARD RUBBER GOODS

STANDARD AND SPECIAL
Main Office and Factory:

TRENTON NEW JERSEY

A. J. Cox & Company

WESTERN REPRESENTATIVES
28 Sauth Jefferson Street CHICAGO, ILL.

The “Exive” Battery for Wireless Service

. The *“XExidc’’ Battery has been specially designed for wireless and emergency light-
ing services.

The '*EXid¢' Battery is the most widely used battery in the country. A majority
of all electric vehicles are equipped with the *EXid¢’’ Battery, it is used in the U. S.
submarines, hundreds of thousands arc in service for automobile starting.

Bulletin No. 149, a copy of which can be secured from any office, illustrates and de-
scribes the special design of ‘* EXide’ Battery used for wireless service.

-
THE ELECTRIC STORAGE BATTERY CO0., 7z
Boston Cloveland HeeRasie Weshington San ‘Francisco
Chicago Atlanta Pittsburgh Rochester Toronto

_— ———e——————————————— — —

Marconi School of Instruction

The unusually hlfh ‘%r_ade of young men required for the Marconi marine service has made this
company’s standard of efhiciency favorably known all over the world.

There are at present more than 50 vacancies in the school for young men who have the necessary f
qualifications and references.

Positions are open and waiting to be filled by competent operators.

Including all the latest types of apparatus developed by the Marconi Company, this achool stands
first with more complete wireless telegraph equipment than any institution in the United States. Special
attention is given to training young men for future advancement. Students of unusual ability are often
assigned to positions higher than those of the regular marine service. Positicns assured to those who
satisfactorily complete the course. Call or write.

INSTRUCTING ENGINEER
ELISON BUILDING, 57 DUANE STREET,

NEW YORK CITY

—

-
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The Marconi Trans-Atlantic Wireless Telegraph
Stations of America, Canada, England, and Italy
are cquipped with s

American Transformers

made by specialists in the design and construction
of transformers for extremely high potentials for
testing, ozone generation, wireless work, etc.

American Transformer Company
NEWARK, N. J,

I 00 P T T R SRS s

IF YOU ARE INTERESTED
IN WIRELESS TELEGRAPHY

The Wireless World

will give you the latest information
relating to the subject

ELECTROLYTIC  COPPER
CASTINGS

UR completely modern equipped
foundry—one of the largest
in this section—has unex-

celled facilities for the prompt pro-
duction of castings in COPPER,
BRONZE, and ALUMINUM — in
large quantities. Extreme accuracy

THE WIRELESE WORLD records
monthly the world-wide progress of
telegraphy and telephony, and every
phase of the subject {s dealt with in
its eolumns, so that no one, whether
he be student, amateur, engineer or
ocommerocial man, oan afford to de
without it

A feature of THE WIRELESS
WORLD {s the publication of new
and revised lawe and regulations.

T TG TR LT O DTGNS B L HFTET R TTCHTRTEET O o

S TCTHCTL MV RO OO O 500 RGO 40O AT ARG FTEETCROCEE 500 LS LR TR IAE I LD LA TN EOOEARH i

H SUBSCRIPTIONS:
to pattern guaranteed. $2.00 per Annum for America
Single Copies 20c Post Paid
. FISCHER-SWEENY BRONZE COMPANY
1 HomOKER. N THE WIRELESS PRESS, Limited
E Marceni Hause, Strand, Londea, W.C.

When writing to Advertisers please mention Tax WireLrss Acrk
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NEW RECEIVING SET

We are now offering our new amatcur receiv-
ing sct which. while being moderate in price is
cxceptionally efficient and pleasing in appearauce.
It consists of a receciving transforiner of special
design, detector, fixed condenser, variable con-
denser and loading coil. all mounted on a finely
finished base. connected ready for use. It is of
siflicient size to allow the rcception of time sig-
nals from Arlington when used on any aaatenr
acrial, and is the lowest priced receiving set of
high quality ever offered for sale. Qur bulletin
illustrating and describing this receiving set will
be furnished to any one upon receipt of a two-cent
stamp. Parts of same are sold separately.

We now have in stock for immediate delivery
the new DeForest Audion Detectors—much im-
proved and by far the best detector on the
market, Get our bulletins,

THE WIRELESS MFG. CO. CANTON, O.

Send for Our Manual Neo. 16
of Wireless Telegraphy

To the student of Wireless Telegraphy, the Manual con-
tains much that 1s indispensable to a proper understanding
of the art. A good portion of this now published for the
first time—and consists of formnulas, tables, diagrams,
Federal regulations, codes. disgrammatic instructions for
instailing, maintajning and operating wireless stations,
together with a complete list of up-to-date wireless instru-
ments &nd accessories.

Ths Manual contains 120 pages, fully fllustrated oo high
grade paper stock with a two-color cover. We ask ten
oents ($.10) for It—give you a coupon recelpt which can be
applled on any order amounting to One Dollar ($1.00) or
mora.

Do not walt until some other time but sit down now and
send Four name and address, and get one of ths most
co%:mt:é comprehensive and reliable wireless pamphlsts
pu .

MANHATTAN ELECTRICAL SUPPLY CO.

NEW YORK: CHICAGO: §T. LOUIS:
17 Park Place f14 S. 5th St. 1106 Pine St
SAN FRANCISCO, CAL.

PATENTS
WILLIAM N. MOORE

PATENT ATTORNEY .
Loan and Trust Bldg., Washington, D. C.

The first important step is to learn whether you
can obtain a patent. Please send sketch of your
invention with $5, and I will examine the patent
rtecords and inform you whether you are entitled
to a patent, the cost and manner of procedure.

TRADE MARKS, LABELS and COPYRIGHTS OBTAINED

Personal Altentien Established 25 Years

BECOME A
First Grade Wireless Operator

And don’t spend a fortune or waste a whole
year to master Code, Traffic and Engineering.
$35.00 pays your tuition and prepares you in
from 3 to 9 months. Easy payments. T. 8.
Govt. Radio Inspector, Expert Engineers and
operators, instructors. Dormitory and all
Y. M, C, A. privileges to students. Also
Commercial Telegraphy, Electricity, Drafting,
8tructural Engineering, Automobile, etc. Send
for catalogues.

Y. M. C. A Telegraph Bchool,

167 East 86th 8t.
New York, N, Y.

Learn
RUSSELL - SCHWARZ COMPANY Wireless
Cabinet Makers, Telegraphy

There 13 an over-mcrouln damdror commnt t.on—-
this profession offers steady employment, at jncreasing salary—
wlvoi?;lles; operators travsl all over the world. Bend for Cata-
8 A.
‘The PAINE Uptown BUSINESS SCHOOL
1931 Broadway (65th). New York City.

Instrument Cases & All Wood Parts for the
Electrical Trades.

109 Frelinghuysen Ave. Newark, N, J.

“THERE'S MONEY INIT *

AI—LEARN TELEGRAPHY={\:

MORSE AND WIRELESS
el TEACH YOURSELF

- in lhalf usual time, at trifling cost, with the wonderful Automatic Transmitter THE OMNIGRAPH
MM Sends unlimited Morse or Centlnental messages, at any speed. fust as an experl operator
i v F3¢ would. Adopted by U. S. Government. 4 stvies. Catalogue free.

- OMNIGRAPH MFG. CO.. 39-C. Cortlandt St., New York

BACK NUMBERS OF THE WIRELESS AGE AND THE MARCONIGRAPH

We can supply back numbers of THE WIRELESS AGE at 15¢ each. beginning
Oct., 1913, with the exception of Jau, June and July, 1914, and Jan. and Feb., 1915.

BOUND VOLUMES. We do not have bound volumes of MARCONIGRAPH. We have a very
few bound volumes of THE WIRCLESS AGE. While they last Vol. I at $3.00 each, Vol. II,

$2.60 each. If you want your copies bound, send copies to us by parcels post with 76¢c for
binding and sdditional amount suficient to prepay return postags.

We can supply back numbers of THE MARCONIGRAPH (ckanged to WIRE:
LESS AGE, Oct, 1913) from Nov., 1912, to Sept, 1913, at 25c each, or set of 11
numbers for $1.75 (only g sets left).

THE WIRELESS AGE 450 Fourth Avenue, New York City

When writing to Advertisers please mention Tue Wirertess Ace
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More Rugged than Slate—
WA more Serviceable than Marble—

J-M Ebony Asbestos Wood

This should suggest many uses arownd the station to the
wireless engineer.

The fact that this material is tough, highly diclectric and
at the same time resistant to the heat of the are makes it ad-
mirable for any clectrical movnting that 35 needed in service

You can machine and tool this material in your own shop
without loss due to hreakage, and you won't he worried with
metallic vems or flaws.  Write our uvearest hranch  for
“Switchboard Materials™ hooklet today.

H. W. Johns-Manville Co.

Atlanta Columbus Milwaukee Pittshurgh
Baltimore  Denver Minneapolis Portland
Boston Detroit Newark St. Loujs
Buffalo Galveston New Orleans Salt Lake City
Chicago Indianapolis % New York San Francisco
Station 1" Pacific Gas & Electric Co. Cincinnati  Kansas City  Louisville Omaha Seattle
San Francisco, Cal. Cleveland  Los Angeles Memphis Philadelphia Teledo
28714

The Precision Varicoupler

Patented March 7, 1916
1s periection in receiving tuners. [t gives you absolute precision
without variable condensers; has NO TAPS, NO SWITCHES,
NO CONTACTS, NO DEAD ENDS, NO SLIDERS.
It is perfect for oscillating circuits. Approved by all experts
as the coming tuner. You cannot afford to be without one.

Write for Bulletin PI.—4 Styles—$17.50-$25.00.

Precision Radio Equipment Co., Inc.
General Office: 868 PUTNAM AVE., BROOKLYN, N. Y.

Type AMM
Introductory
Price, $20.00

t IXN pe———
E Telephone. Cortlandt 5464 Established 1853
. BIGLOW QUALITY STANDS FOR : ) SWANth& FlN(}H{ E,QMgANfY
|| ’ 4 ] nnounce € removal o eir ofmces rrom
q Tasteful Qrmtmg g 151 MAIDEN LANE to
+ - 165 BROADWAY, NEW YORK
4 L.H.BiIGLOW & COMPANY 6 BRNOEA\P? fg:EET Refiners and Dealers in Oils

E

AT LAST WE HAVE THEM TRANSFORMERS

BUILT FOR ** WIRELESS '

Guaranteed Amplifier Coils. Closed Core — Fully Guaranteed.
4 Best of Insulation — Efficient Opera-

Increase your receiving range, tion and Service.

Write for Prices. 3 K.W. $ 850 In Case $10.50

K.W. 15.00 In Casc 18.00

- "—Nm_ — Send 10c for our large complete catalog. Parts catalog free.
Change of Address. PITTSBURGH WIRELESS EQUIPMENT CO0O., Ridgway, Penna.

When writing to Advertisers please mention THe WirerEss Ace
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Read

What the Man
Who Employs

the

Marconi
Operators

Has Said of
This Book

|

FIFTY CEMTS

HOW TO PASS

U.S.GOVERNMENT
WIRELESS
LICENSE

EXAMINATIONS

pre ETE——— T

ACTUAL QUESTIONS
ANSWERED

Hromt Winrless Telegrapl Ermpany of Americn

oW ey
ok FUPPEN [y —

Netw Bork jope 23, 1215,

The Fersoni Foblisaing Cerporsticn
450 Foarth Avence ]
¥ow York City.

Dear Sirn
T haws resd yoor resent publios:iien wso-
titled “HJow to Famn the Covernment Xiralesm Exmsinstfon
T sozelder it ipvalogsble ta sll sedirents who wish te
beooze sommeraisl onerstors. Operstors will alao find )
this Little volams extremely osaful in sasisting them '
to obiain ranswsl of their lloessen. |
The suther. who has had mecy yesrs of ax-
serinnos I ths cemersisl fleld of xireless Telegrasphy
acd who mresnis from sxpsrisnae. im parhars beiler

qualifisd tras any one f kmow of to comrile & bdook of

this ¥ind.
Yory truly yours) |
i
;‘;_ .___ A et
Suparintendept.

sta r

Educational
Institutions

All over the

Country are
Sending in
Quantity Orders

Only
50

cents

Book Department

THE WIRELESS AGE
450 4th Ave., New York

When writing to Advertisers please mention THE WIRELESS AGE
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A
COMPARATIVE
TEST

his cut, reproduced from a photograph of a test made to demonstrate the su-
perierity of the Interlock Weld (the branch on the left) over the ordinary butt
weld (the branch on the right), speaks for itself.

For your next installation write “Interlock Welded Necks” in your specifications
and eliminate two-thirds of your joint trouble.

Examine method of fabrication from lower cut and you will
see why it is the only joint of this type that is As Strong As
the Pipe.

We design and execute complete piping contracts for elec-
trical mnstallations.

PITTSBURGH VALVE, FOUNDRY -

CONSTRUCTION CO.

INTERLOCK WELDE ECK
R PITTSBURGH, PA.

CONTROLLING
DEVICES

In positions of responsibility—
where they must work every time—
that i1s where I-C controllers find

ereatest favor,

Operators of Marconi sets,
Government wireless, machine
tools, printing presses, pumps,

etc., know and appreciate them.

Would be pleased to mail you ounr
new Hand Book No. ¢ M.

[ndusfrial ConfrollerCo. (-

- MILWAUKEE -

WALKER BROS. & HAVILAND

Chicago New York Philadelphia
Peoples Gas Bldg, 50 Church St. 1532 Sansom St.

When writing to Advertisers please mention THE WIRELESS AcGE
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BAKELITE-DILECTO

The Standard Insulating Material for all

RADIO WORK

Waterproof —Strong—High Electrically—Furnished in Sheets, Rods,

Tubes, and Special Shapes.

Also makers of High-Grade Vulcanized Fibre.

THE CONTINENTAL FIBRE CO., NEWARK, DEL.

WooLworRTH BLpc.
New York, N. Y.

Samples on request.

McCorMick BLpc.,
CHicaco, ILL.

NEwWBINGHAM |

Cor. 11th & Market Streets
European

Telephone Bryant 5477

Electrical Industries Mfg. Co.

328 West 41st St. New York

Thoroughly Modernized
Remodeled and Equipped

NEW MANAGEMENT

{ CAFE and ROOF GARDEN Il

In connection
Special Club Breakfasts
and Luncheons

Rates—Without Bath. $1.50 ‘
With Bath, $2.00 and up. ‘

FRANK KIMBLE, Mgr. ‘

oo 3

ELECTRIC GENERATING OUTFITS

FOR WIRELESS SERVICE

Information and Prices on Request.

THE ROBBINS & MYERS CO.
SPRINGFIELD, O.

Branches and Agencies in Principal Cities.

WANTED

THE WIRELESS AGE

For January, June and July 1914,
alse January and February, 1915
We will give four months’ additional

subscription for each copy sent us
which is in perfect condition.

We will pay 25c a copy or a 4 months” subscriplion
as may be desired,

Address—
The Wireless Age, 450 4th Ave., New Yorj

When writing to Advertisers please mention THE WIRELESS AGE
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“RABOK”

LIQUID CARBON PAINT

A REAL METAL
PRESERVATIVE

not affected by

Acid, Brine or Cli-
matic Conditions

Standard with

MARCONI WIRELESS
TELEGRAPH COM-
PANY OF AMERICA

for painting
Towers and Mast Poles

The Steel Mast Illus-
trated is painted with
“RABOK"

“Best quality—lowest
cost''—our motte

L

| Rabok Manufacturing Co.

102-104 So. Commercial St., St, Louis, U. 8, A,

THE WIRELESS AGE XII

The wireless masts of the Marconi Tele-
graph Company of America at New Bruns-
wick, N. J. are protected from rust and
decay by

DIXON’S

SILICA

GRAPHITE P A l N T
which gives the [ongest protective service
upon all types of exposed steel construc-
tion. Booklet No. 30-13 upon request.

Made in JERSEY CITY, N. 1., by the

JOSEPH DIXON CRUCIBLE COMPANY
Established 1827 B-75

YOUR PRINTING AS YOU WANT IT
WHEN YOU WANT IT

GIBB BROS. & MORAN, Inc.
PRINTERS

45-51 ROSE STREET
NEW YORK

ESTABLISHED TELEPHONE
hi-1-1-1 BEEKMAN, 1970

v

Switchboard Indicating
Instruments

are the Standard for use on

WIRELESS TELEGRAPH
PANELS

The group includes
Wattmeters, Frequency
Meters, Ammeters and
Voltmeters of 7-inch
diameter.

In dependability, durability,
accuracy and efficiency
these instruments practi-
cally attain perfection. The
recognized superiority of
Weston Indicating Instru-
ments is due to the fact that
this company not only orig-
mated the art of electrical
measurement, but has heen
the source of every im
provement and develop-
ment in that art

Write for complcte descriptions

AMMETER
Switchboard Type

‘ WS o EnbcTracaL M TROMENT

MEveER R SA,

Weston Electrical Instrument Co.
27 Weston Ave., Newark, N. J.

New York Chlcago Detroft
Boston 8t Louis San Franelsco
Philadelphla Richmond Toronto
Buffalo Irnver AMontreal
Cleveland Winnipeg
Cineinnatl Vancouver

When writing fo Advertisers please mention Tug WIRELESS AGE
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JUST PUBLISHED

Half of First Edition Is Already Sold
Order Your Copy Now

How To

Conduct

A Radio Club

Describing Parliamentary Procedure,

Indoor and Outdoor Experiments,

5000-Mile Receiving Set and Many Other Features.

116 ILLUSTRATIONS

By
E. E. BUCHER, Instructing Engincer
The Marconi Wireless Telegraph Company of \merica.

TABLE OF CONTENTS

Advice for the Amateur
Chapter |
Preliminary Iiducation—Buzzer Practice Sys-
tem—Timely Advice—An Elementary Receiving
Set—Receiving  Aerials—Receiving Detectors—
General Advice Concerning Government Licenses
Requirements for an Operator's License—
Where to Take the Examination—Land Station
[License—A  Begirner's  ‘Transmitting  Set—A
Transmitting Set of the More Advanced Type—
[Further Progress—RBooks on \Wireless for Ama-
teurs.
Chapter I
The Formation of a Radio Club
[Tow to Get Together—Tecmporary Organiza-
tion—The Permanent Organization—Constitution
and By-Taws for Radio Clubs—Quarters—An-
tenna—The Club Literature—The \Workshop—
Drawing Mlaterials—Radio Apparatus—Impor-
tant Advice.
Chapter 111
Instruction in the Telegraphic Codes
Code Practice—How to Make the Buzzer
Squeal—A Small High Frequency Generator.
Chapter IV
A 200 Meter Amateur Set
An  Amateur Transmitting Aerial—Natural
Wave-Length of TFour-Wire Aerials—Aerial In-

sulation — Earth Connection — The Oscillation
Transiormer — Oscillation Transformer of the
Spiral Type—Clased Oscillatory or Spark Gap
Circuit—Placing the Foil—Rotary Spark Gap—
A Rotary Gap of Simple Construction—Trans-
mitting Keys — Transformers — The Reactance
Coil—A Transformer of Increased Capacity—A
Condenser for a Three-Inch Spark Coil—Data
for a Three-Inch Spark Coil—Data for a One-
Inch Coil—A Lightning Switch—Protective De-
vices—Linking Circuit Applied to the Transmit-
ter—General Precautions—Notes on the Adjust
ment of a Transmitting Set—Notes on Coupling.

Chapter V
An Amateur’s Wave-Meter and Its Uses

Determination of the Poit of Resonance—
Care in Operation of the Wave-Meter—Calibra-
tion of a Wave-Meter—NMore Accurate Method oi
Calibration—Measurement of the Inductance and
Capacity of an Aerial—Reduction of Wave-
Length by a Series Condenser—Increasing the
Wave-Length of an Aerial.

Chapter VI
The Measurement of the Logarithmic Decre-
ment
Calculation of the Decrement of the Decremeter
—Definition of a Pure and Sharp Wave.

When writing to Advertisers please mention Tueg WIRELESs Ace
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HOW TO CONDUCT

RADIO CLUB

BRI G
PARLIAMENTARY FROCEDURE
INEOOR EOUTEE0R EXPERIMENTS
J.000 = MILE RECEIVING SET
AHD MANY QTHLR FEATURES

Reduced fac-simile of covers—Tfull size 7 x 10 in,

Chapter VII
Explanation of the Theory of Operation of the
Receiving Tuner

Natural Wave-Length of the Receiving Acrial
Oscillation Transformer and Coupling—Setting
Up of Energy—Practical Operation of the Re-
ceiving Tuner—*Stiffening” the Circuits—Con
ditions for “Standby” and “Tuning” Adjustments
—The Practical Adjustments of a Receiving
Tuner—Receiving Detectors.

Chapter VIII
Receiving Tuners

Receiving Tuners for Definite Range of Wave-
Length—Coils and Condensers of Measured
Wave-Length—Linking Circuit Applied to the
Receiving Apparatus—Tuned Buzzer Tester-
Test Puzzers—Preferred Circuits for Radio Tel-
cgraphic Detectors.

Chapter IX
The Vacuum Valve Amplifier

The Detector Explained—Actions of the Valve
The Single Step Amplilier—Douhble Amplifier
Magnetic Field About the Valve—Use of a Per-
manent Magnet—Linking Circuit—"Beat” Re-
ceivers—A Supersensitive Set for Undamped Os-
cillations—A Unique Method for Detecting Un-
damped Oscillations—2\leasurement for the Dead-
Fnds of a Receiving Tuner—Balancing Out

Aerials—Elimination of Arc Light Induction

Chapter X
‘“Break-In"" Systems
A New “Break-In" Method—The Theory of Op
eration—Dhiplex Wireless—Another New “Break-
In” Method—Theory of Operation—Limitations
—Modified System.

Chapter XI
The Radioc Variometer
Its Actions Explained—General Design—Uses
of the Vartometer—The Variomneter as an Ele-
ment of a Wave-Meter—A Variometer of In-
creased Range—A Variometer of Simple Con
stritetion.
Chapter XII
Amateur Wireless Telegraphy During the

Summer
Overhauling the Station—Advice for the Ama
teur x'\x.\"\r.n_y {_r()ln IIUIII\._IA\Tl-l:-ltLHIG ;j] th(; Caiil

try—~Aerials Supported by Kites--Constructional
Details—Kite Coverings—Kite Bridles—The Con-
struction of a Box Kite—When to Fly Kites—A\
Long Distance Receiving Set—A Supersensitive
Receiving Set—Substitute for an Aerial—Tests
May Be Necessary—Wireless in the Summer
Camp—TIncreasing the Range.

Chapter XIII
An Amateur Portable Wireless Set
Transportation Suggestions — Aerial in  the
Trees—Design for the Portable Set—The Trans
witting  Apparatus—Receiving Apparatus—Final
Adjustments

PRICE 50 CENTS A COPY

Published by THE WIRELESS AGE

450 Fourth Avenue, New York

When writing to Advertisers please mention THe WIiReLESS. Ack
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Reduced Illustration of Year Book
Full Size, 6 x 812

When writing to Advertisers please mention THeE WIRELESS AGE
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WHILE THEY LAST

This 1015 Year Book is up to date, having heen issued late in 1915, The 1016 edition 1s
not due for many months,  The special articles in this elition will not he repeated. So
vou nmst have this edition to get them,

Special Offer
WITH THE WIRELESS AGE ONE YEAR only $2.00

THE YEAR BOOK

OF WIRELESS TELEGRAPHY AND TELEPHONY

1000 Pages Size 6 x 8 1-2

THE ONLY COMPLETE REFERENCE WORK ON WIRELESS

Contains a yearly record of the progress of wireless telegraphy; the regulations of the
International Convention; the radio laws of all countries; complete lists of ship and shore
stations throughout the world, their call letters, wave-lengths, range and hours of service;
articles by the greatest authorities on vital questions; the Articles of the Tnternational Con-
vention on Safcty of Life at Sea; application of wireless to the mercantile marine; the tech-
nical sitvation of radiotelephony—in fact, e¢verything YOU haven't been able to find out else-
where.  Besides, at the back of the book, a full glossary containing the most useful wireless
data ever compiled. Too, there are special articles by Dr. A. J. Fleming on “Function of
the Earth in Radio Telegraphy™—Wireless Telephony” hy 11, J. Round—"International
Radio Telegranhic Rescarch During 1914” by Dr. W. T1. Eccles—"*Wireless and War at
Sea” Dby A, Hurd—Tufluence of Wireless Pelegraphy on Modern Strategy™ by Col I
N. Maude, and mauy others.

Price, $1.50 Postpaid

INCLUDING THE WIRELESS MAP OF THE WORLD

We will send both the 1915 Year Book (while they last) and Tue Wikpikss Ack for oue
year for $2.00. If we cannot supply the Year Book we will refund $1.00. -

SPECIAL.—If{ you have subscribed or renewed during the past 6 months, «end S1.00 for
the 1915 Year Dook.

Brookiyn, N. V. June 23, 1915,
Marconi Publishing Corporation,

450 Fourth Avenue, New York City.
Gentlemen:

I received my copy of the *Year HBook of Wireless Telegraphy and Telephonx' this morning, and [
wish to thank ryou for so promptly attending to this order.

After having read the book as soon as 1 cowld unwrap it, [ have a few kind and well meant weords
for this publication. [ simply must inform you that your book is net only as geod as vou advertise it
to be, but 1c one hundred times better than vou sav: also better in selid technical mattcr, statistics and the
things. that go towards making up a book of this kind than any vear book. almanac, or similer publication
that I have cver seem. And 1 have have sceon an uncountable number of wooks of this type.

It certainly docs me good to find one corporation so modest in its claims for its works that it docs
wot cxagacrate the minutest particular. Thanking yon again, [ ant,

Respectfully yours,
Fowarp G. MiLLER.

THE WIRELESS AGE, 450 Fourth Ave., New York City

When writing to Advertisers please mention Tue WWireLess AGE
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New Edition of LIST OF

Corrected and Completed up to August I, 1915

RADIO STATIONS OF THE WORLD

Compiled by
FRANK A. HART and H. M. SHORT

Chief I;uﬁ/{c‘tor of the Resident Inspector (U. S. A.)
Marconi Wireless Telegraph Marconi International Maorine
Company of dAmerica Communication Company, Ltd.

The following is reproduced from the preface of the book:

“This book has been compiled for the use of operators in wireless telegraphy
and for all those who have receiving instruments. It is so arranged as to be
equally available to the operator who desires to find the call of any given station,
and to the operator who wants to
trace instantly the calls that come
to him over his receiver.

“The tabulation of naval vessels
gives, at a moment’s glance, a com-

parison of the wireless equiptnent

LI ST of the Powers. The list of com-

I mercial ship stations not only enu-

OF merates vessels equipped with wire-

D A D'O less, but also gives the character of

wireless control, the owner and the

STATIONS nationality. The list of coast sta-

OF THE tions is so devised that any ship
WODLD operator can find the nearest sta-
tion without any delay. This vol-

ume has been compiled by practical
men for practical use, and every

point needed will be found to have
been included.”

Contents Arranged as Follows:

Key to Lists in Volume.

All Ship Stations Alphabetically hy
Call Letters.

Naval Ship Stations Alphabetically by
Country and Vessel.

Commercial Ship Stations Alphabetically by Vessel, giving owner, natienality and control.

Key to Control of Stations.
Coast Stations Alphabetically by country and Stations, with contrel.

Compiled for use by all who have wireless receiving sets.
PRICE 50 CENTS PER COPY, Paper Covers
Foreign Postage 20c.

Published by

THE WIRELESS AGE
450 Fourth Avenue New York, N. Y.

When writing to Advertisers please mention THE WIRELESS AGE
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THE J. G. WHITE

Engineering Corporation

Engineers Contractors

Reports— Valuations

Constructing the following high power wireless stations for the
Marconi Wireless Telegraph Company :

New Brunswick - - New Jersey
Belmar - - - - New Jersey
Marion - - - Massachusetts
Chatham - - - Massachusetts
Bolinas - - - - - California
Marshalls - - - - California
Kahuku, Qahu I. - - . Hawaii

Koko Head, Oahu I. - - Hawaii

Also engaged in the engineering and construction of steam and
electric railroads; power plants; water powers; and engineering
reports and physical valuations of public utility properties.

43 Exchange Place, New York
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MARCONI }
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WORLD WIDE WIRELESS

Is recognized throughout the world as an absolute necessity in
marine commerce and an invaluable aid in trans-oceanic com-
munication. Marconi service 1s reliable, accurate and econom-
ical; telegraph experts acknowledge its efﬁcnency In message
transmission to be on a par with land line and cable communi-
cation.

Movre than 1.800 ships are equipped with Marcom twireless
and its shore stations are landmarks 1w practically every
cowitry on the globe.

Press and commercial messages are transmitted daily from continent to con-
tinent-—direct.

Shore to ship and ship to shore business during the vear past
ran into millions of words.

Less than 19 years old as a commercial institution, Marconi wireless is
already indispensable in the maritime field, invaluable in others. Regular
communication has been established with icebound settlements and desert
communities, and official running orders transmitted to moving railroad
trains. Its service is dependable under all conditions. and embraces activities
and locations inaccessible to any other telegraph system.

Coutinnous service ts maintained. Messages for transmis-
sion by wireless at reduced rates are accepted at the Marcon
Office, 42 Broad Street, Ncw York, and at all Western Union
Offices in America and Canada.

Various tvpes of Marconi equipment are designed for the merchant marine,
warships, submarines, pleasure crait. motor cars and railroad trains; also
portable signal corps sets. apparatus for aircraft, cavalry sets. knapsack sets
and high-power installations for trans-ocean communication.

The Direction Finder and Wireless Compass are recent
Marcont muentions. B

Marconi Wireless Telegraph Co. of America
Woolworth Building, New York
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