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Books on Wireless

Following is list of some of the best books pertaining to the wireless art.
We have made arrangements whereby we can supply our readers with any book
on wireless published in America at regular published price. We can also import

on order any book published abroad. Send us vour orders.

our prompt attention.

Author Title

Fditors ............... The Year Book of Wireless Teleg-

raphy (1914)

Bangay, R. D......... Elementary Principles of Wireless

Telegraphy

Hand Book of Technical Instructions
for Wireless Telegraphists.......

Hawkhead, J. S.......

Fleming, J. A......... The Principles of Electric Wave
Telegraphy and Telephony.......

Fleming, J. A......... An Elementary Manual of Radio-
Telegraphy and Radio-Telephony
for Students and Operators......

Stanley, R. ........... Text Book on Wireless Telegraphy.

Hand Book of Wireless Telegraphy,
Its Theory and Practice..........

Erskine-Murray, J. ...

Ruhmer, E. (Trans. by Wireless Telephony in Theory and

Erskine-Murray, J.) . Practice .....ooviiiiviiiiennn
Morgan, A. P......... Wireless Telegraph Construction for
Amateurs ........0iiiiiiieenn .

SEND ORDERS TO

They will receioe

Special Price
includinz a
year's sub-
scription to
The Wireles<

Pub. Price Age, new ur
post-paid. renewal.
$1.00 $2.00

I"erv special

.30 1.60
1.z0 2.30
7.30 .00
2.00 3.00
2.25 3.25

& Post. 320z

3.50 4.50
3.50 450
1.50 2.50

The Marconi Publishing Corporation

450 4th Avenue
New York, N. Y.
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Here’s a Letter—

or rather a part of a letter we

found particularly interesting

Editor, THE WIRELESS ACE.

Dear Sir:—I received your letter about the renewal of my subscrip-
tion to THE WireLEss Ace. [ am sorry to say that it was quite impos-
sible for me to renew this subscription.

At the outbreak of the European war I was in charge of the wireless
station on board the steamship Manchuria. On our arrival in Hong
Kong, August 1oth, I was detained and held as prisoner of war by the
English authorities. Being out of work nearly five months, [ am not able
to pay for a new subscription, but my interest in THeE WIRELEss AGE is
so great I dare to beg you to renew my subscription without prepayment.
After my release from here, which I hope will be soon, I am going back
to San_ Francisco. Mr. —— will guarantee the amount of a yearly sub-
scription which T am not able to pay right now. I hope that the fulfil-
ment of my wish can be made possible.

Fritz Kleist,
Prisoner of War, ¢/o Provost Marshal, Hong Kong.

The letter needs little comment. Just as it stands, it is about as eloquent a
testimonial to a reader’s appreciation as could be made. Far off in a strange
land, a prisoner of war, without money and facing an uncertain future he is piti-
fully anxious that he be not deprived of Tur WIRELESs AGE. Needless to say,
the request was granted. ’

Fritz Kleist will long be a pleasant memory in this office. Our main purpose
in life is to please our readers, to make THE WIRELESS AGE indispensable to
them. We have evidently succeeded in this case—and. we hope. in others we
know nothing of.

THE WIRELESS AGE
450 Fourth Avenue, New York
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Railroad Club Discusses Wireless

“Train Dispatching by Wireless” was
the title of the principal paper presented
at the meeting of the New York Rail-
road Club held on February 19. L. B.
Foley, superintendent of telegraph, tele-
phone and wireless, Lackawanna Rail-
road, told of the practical demonstra-
tions of value in his Marconi equipped
system and predicted greater achieve-
ments for the near future.

Describing the equipment, Mr. Foley
said:

“The wireless apparatus aboard the
train is of one-kilowatt rating, and sim-
ilar in prmcxple and operation to that at
our fixed stations. The motor generator
on the train is operated on 30 volts di-
rect current from the car-lighting gen-
erator, which carries on its line a set
of storage cells. This motor generator
draws about 40 amperes, and provides
500 cycle alternating current at 250 volts
for the radio transmitter, including a 10-
unit quenching gap, three glass-jar con-
densers of .002 microfarad each, and the
usual radio frequency transformers. The
antenna current is about 35 amperes.
The train installation has not been in-
spected by the government as yet, and
.the call letters WHT ‘and WBG are
used temporarily. ,

“We can communicate from a moving
train to a fixed station a distance of 130
miles. Owing to the low antenna on the
passenger cars, we have not as yet been
able to transmit a greater distance from
the train, but are able to receive mes-
sages on the train from a fixed station
a distance of 200 miles. On the train the
aerial or antenna is formed of phosphor
bronze wire arranged-in four rectangles,
“one on the roof of each of the four for-
., ward cars lengthwise with an additional
wire lengthwise, and all paralleled with
the top of the car, each rectangle being
carried on porcelain insulators at the
corners and center of each car, with
~wire link connections between the cars.
‘The wires clear the top of the cars about
18 inches, being low on account of
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bridges and overhead interferences ;
therefore the radiating power is limited.
The lead is taken from the middle of the
train antenna through the side of the
car near the roof into a compartment
two by four feet, which contains the
wireless telegraph apparatus and the
operator.”

Among other interesting details Mr.
Foley observed: “Commercial telegrams
for passengers are handled. In one in-
stance a telegram was filed by a passen-
ger on the train for a resident in the
city' of Scranton, the message transmit-
ted to destination, delivered, and the re-
ply received by the sender in 20 minutes.

“On April 1 last year we ran a spe-
cial train equipped with wireless tele-
graph from Ithaca to Hoboken carrying
550 Cornell students. Our train operator
handled 128 radiograms from the train
to fixed stations at Binghamton, Scran-
ton and Hoboken for the students who
were en route to their homes for Easter.

“The wireless telegraph can be de-
pended on between fixed stations, and
between moving trains and fixed sta-
tions. There are many uses for the wire-
less telegraph in rallroad train operation.
It enables the dlspatcher to communi-
cate direct with the train, and train or-
ders can be transmitted as accurately
and reliably as by telegraph or tele-
phone.”

The Lackawanna superintendent then
added : “During the year 1914 we had
two storms, one in March that com-
pletely wrecked pole lines in New York,
New Jersey and Pennsylvania, and the
only communication we had for a period
of 10 days was the wireless. Again early
in December this same zone was visited
by a severe ice storm, and there was ab-
solutely no wire communication in this
territory for a period of three days.
Again we were obliged to depend on the
wireless service, and obtained entirely
satisfactory results.”

David Sarnoff, of the Marconi Com-
pany, led the discussion and answered
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the general questions which his experi-
ence had taught him were most fre-
quently asked by railroad men. John
L. Hogan, Jr., followed with a compre-
hensive survey of railroad wireless in
which he stated his belief that the “most
important use for radio by the railroads
is in the matter of acting as an auxiliary
to wire telegraph and telephone. That
point is of undoubted practical value.
Mr. Foley has pointed out and Mr. Sar-
noff has emphasized several instances in
which the Lackawarna has saved more
money than the whole radio equipment
has cost them, through the use of the
wireless. When things like that can be
done I do not think any of us can ques-
tion the practical value of such installa-
tions. Some people say that the addi-
tional investment and the cost of opera-
tion put it out of consideration. They
say it would be much cheaper to install
another wire over the line system, than
to install radio plants. It must be ad-
mitted that the terminal plant installation
of a short wire telegraph is much less
costly than the wireless, but jt must like-
wise be admitted that for distances of
three hundred to four hundred miles or
more, there is a difference in operating
cost in favor of the radio telegraph even
with the present apparatus. In addition
to that saving, the economic advantage
of the radio telegraph as an insurance
of communication is tremendous. None
of us hesitate to pay large premiums for
insurance of other sorts, and so it is
curious to see hesitation about insuring
wire telegraph communication by install-
ing an auxiliary radio system. It is still
more curious when it is considered that
this insurance of communication is not
only a vital thing in itself, but that its
cost is not a dead overhead charge as
with ordinary insurance, but is a live
useful investment, since the radio can
be constantly kept in service exactly as
though it were a single wire line. There
can be no hesitation in stating that per-
fectly reliable commercial communica-
tion over distances of from two hundred
to four hundred miles and more may be
obtained and maintained.”

Several railroad telegraph superinten-
dents followed Mr. Hogan and the spirit
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in which the Lackawanna innovation had
been received by them called forth from
Daniel M. Brady the remark which
proved the climax of the evening. Mr.
Brady said:

“Following the trend of the discus-
sion it appears to me that Mr. Foley’s
friends in the telegraph business are
somewhat arrayed against him—at least,
they were not entirely with him.

“I won’t mention the name of the
road which for nine years refused to
use Westinghouse air brakes.

“It was Edison who has made the re-
mark many times that electricity was
only in its infancy, and I don’t think
any man in this room will disagree with
his estimate of electricity.

“But there is one story in connection
with the Chairman of the New York
Central Board that I doubt has ever ap-
peared in any railroad club paper before.
It is this: The telephone, as we all
know, was invented by Alexander
Graham Bell. As a young man Bell was
in love with a young lady in Boston
whose father was the general superin-
tendent of the railway mail service (Mjy.
G. G. Hubbard). When young Bell had
his telephone perfected he came to New
York one day looking for capital. He
was introduced to Mr. Depew, and he
offered him a third interest in the tele-
phone for $30,000. The chairman de-
bated the matter for a day or two and
thought he would like to consult some-
one who really did know about teleg-
raphy. So he went to the President of
the Western Union Telegraph Company,
Mr. William Orton. Now what do you
suppose Orton told him? He said,
‘Chauncey, I would be careful of that
fellow. You know it is not safe to be
in the same room with a man wko talks
that way. He is either half-witted or
crazy.’ :

“And Senator Depgw did not make
the purchase.

“Mr. Chairman, wireless is coming
and coming very fast.”

This opinion was received with pro-
longed applause and the discussion
closed with a few general commendatory
remarks from the president.
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What Wireless
Could Do

in the Arctic

The views and experiences of

Burt M. McConnell, meteorol-

ogist of the ill-fated Stefans-

son expedition, as given in a
_ special interview.

Burt McConnell

IRELESS telegraphy could be
used to good purpose by ex-
plorers in the Arctic regions in pre-
venting life loss and effecting rescues.
An account of the experiences of the
members of the Stefansson expedition
compels this conclusion. Stefansson
himself and two companions have not
been heard of since they disappeared
more than a year ago. Eight other men
of the expedition who were cut off
from the main party are still unac-
counted for. It is likely that the ma-
jority of the missing men are alive, in
the opinion of Burt M. McConnell,
meteorologist of the expedition, and
he is planning to search the frozen seas
in search of them. Wireless telegraphy
may be employed to establish com-
munication between the rescue ship
and land stations while the search is
being made.

Prepared for a three years’ explor-
ing trip in the land of ice, the Canadian
Arctic Expedition, under the command
of Vilhjalmur Stefansson, left civiliza-
tion in June, 1913. The Karluk, the
flagship of a fleet of four ships in the
service of the expedition, met with dif-
ficulties early in the undertaking,
being caught in the ice near Point Bar-
row, Alaska, in August. She was so
securely imprisoned that she drifted
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along with the floes, skirting the north-
ern coast of Alaska, until the frozen
sea in which she was held came to a
standstill. ‘

This was in September and, believ-
ing that the vessel had been forced
into a haven from which she could not
escape throughout the winter, Stefans-
gon took McConnell and four others
ashore on a hunting trip. For two days
the hunters tramped about in search
of game. Then a terrific storm broke,
the wind blowing with undiminished
fury for four days. The gale ended,
the members of the hunting party
made a startling discovery—the Kar-
luk had drifted away with the ice field
in which she was locked. But the
members of the little band had brief
time to speculate upon the fate of the
missing vessel, for they were on a
small section of sand at a considerable
distance from the shore. They reached
the mainland without mishap, how-
ever, and made their way to Point
Barrow. There they were told that
the Karluk had been sighted as she
drifted by in the grip of the ice field
a short time before. A

It was an exasperating situation for
the explorer to face. Cut off from the
Karluk without any means of know-
ing where she was, he was doubtless
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driven to seek consolation in the hope
that by some freak of good fortune her
drifting would come to an end in such
a way and place that he would be able
to board her again. It is likely, too,
that he felt keenly the absence of wire-
less equipment on the Karluk and at
. Point Barrow, for it was of prime im-
portance to effect an exchange of mes-
sages between the drifting vessel and
the head of the expedition.

There was nothing to be gained by
an attempt to follow the ship, how-
ever, so Stefansson began preparations
for exploring the section north of Mar-
tin's Point. Accompanied by McCon-
nell and others he left that place in the
latter part of March and made his way
with dog teams over the ice. On April
6 he left his companions and, with
Storker Storkensen and Ole Anderson,
set out for a fifteen days’ journey
farther into the region of the unknown.

WWhat dangers and difficulties he and
his companions were compelled to con-
tend with no one knows, for the trio of
adventurers have not been heard of
since. It has been pointed out that
if they and the members of the party
McConnell remained with had been
provided with pack wireless sets much
of the uncertainty regarding the fate
ol the three would have been done
away with. It is likely that Stefansson
could have sent some word at least.
As it was, he and his men were swal-
lowed up in the vast frozen tracts of
the north.

In the meantime the Karluk was
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drifting on with the ice-field. Day
after day the vessel was borne along,
and finally, late in December, the
members of the ship’s company caught
sight of land. The Karluk had been
drifting in the direction of Wrangel:
Island and it was this land which the
members of the ship’s company
thought they saw. As a matter of fact,
however, that which they 'glimpsed
was Herald Island.

With land in sight, those on the
Karluk made preparations for estab-
lishing a camp on the ice. The rough
shelter had barely been built, however,
when additional ill-fortune came to tle
party, the Karluk being crushed in the
1ce. ’

With all haste the members of the
expedition carried what they could:
from the vessel. Especial care was
taken to rescue the twenty-seven dogs
on the Karluk, it being fully realized
that they would play an all-important
part in the journey to the nearest
land—Wrangel Island—which was
eighty miles away. After every one
had left the vessel the shipwrecked
band gathered on the ice and watched
the final destruction of the Karluk. It
was not long in coming, and at length
the explorers found themselves gazing
at a stretch of black water which marked
the grave of the ship.

The problem of reaching Wrangel
Island then confronted the Karluk’s
people. That the journey would not
be an easy one was shown by the ex-
perience of seven men who were sent

As the Stefansson expedition saw Coronation Gulf, where the ice is usually smooth
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Camp of the explorers, showing the meat rack built to protect supplies from foxes and
wolverines

ahead to make ready the path over
which the main party planned to
travel. The seven reached a point
about three miles from Herald Island,
when open water brought them to a
halt. Therefore they stored the pro-
visions they carried and, leaving
Mates Anderson and Barker and two
sailors .on the ice, returned to the
camp. Manen, assistant geographer of
the expedition, set out soon afterward
with several others on a hunting trip.
They returned with the information
that they had sighted Herald Island—
thirty-eight miles from Wrangel
Island.

Anxious to reach land, several of the
scientists then determined to make
their way to Herald Island without
waiting for the main expedition to
break camp. So Dr. A. Forbes Mac-
kay, James Murray, Henri Beuchat and
a sailor left for the island, hauling their
own sledges.

It was not until February was well
advanced that the main expedition
started for Wrangel Island, food hav-
ing been cached at various points
albng the trail before leaving camp.
The journey was marked by many
hardships. The members of the party

had not been long out of camp when
they were caught in a blizzard, the
storm compelling them to halt for sev-
eral days. Some parts of the trail were
almost impassable because of huge
blocks of ice and the expedition could
not proceed until passages had been
cut through. Finally, about three
weeks after the expedition had left
camp, Wrangel Island was reached.

A search was made for the eight
missing men—those who had been leit
on the ice with provisions and those
who set out before the main expedition
left camp. There were no signs of
them, however, and, believing that
they would be found later, Captain
Bartlett determined to make a dash
for the Siberian shore to obtain aid.

This journey was fully as hazardous
as the trip to Wrangel Island. Captain
Bartlett was accompanied only by a
young Eskimo. With dogs and a sled
they made their way to the mainland,
eighty miles distant, and struggled on
over the ice to East Cape. Finally
reaching Emma Harbor they had the
good fortune to be picked up by a
whaling vessel which conveyed them
to St. Michael, Alaska. From St. Mi-
chael Captain Bartlett sent word of the
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predicament of the members of the ex-
pedition to the Canadian Government
and, as a result of a request made by
the latter to the United States, the
Washington authorities sent the reve-
nue cutter Bear to the rescue of those
on Wrangel Island. .

But the ice prevented the Bear from
approaching near enough to the island
to effect a rescue. The Russian Gov-
ernment had also been informed that
fourteen persons were marooned on
Wrangel Island and it ordered two
ice-breakers to their rescue. The Eu-
ropean war began about this time,
however, and wireless messages were
sent to the two vessels, recalling them.

On the heels of these fruitless at-
tempts to reach the marooned folk the
King and Winge, a small schooner
commanded by Olaf Swenson, set out
with McConnell on board to effect a
rescue. After a voyage filled with
many discouragements the vessel
forced its way through the ice until
Wrangel Island came into sight. Here
were found several members of the
expedition, the others being encamped
on Cape Waring. After taking on
board the rescued on Wrangel Island,
the schooner steamed to Cape Waring,
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where the remainder of the party was
picked up. Three members of the ex-
pedition had died after Captain Bart-
lett set out for aid. .

It is the opinion of McConnell that
the majority of the members of the
expedition unaccounted for—Stefans-
son and his two companions and the
eight missing men from the Karluk—
are alive. Therefore he is devoting his
energies to organizing a rescuing ex-
pedition which he plans to equip with’
hydro-aeroplanes. They will be taken
to the Arctic in a schooner, where
they will ascend, carrying McConnell
as an observer. He hopes to cover
with the aeroplanes Behring Straits
and a strip of water 175 or 200 miles
wide, extending from Point Barrow to
Cape Lisburne on the Alaska coast,
and also the vicinity of Wrangel and
Herald Islands.

McConnell favors the establishment
of a wireless station at Point Barrow
by the American Government and the
placing of one at Herschell Island by
the Canadian Government. With the
relief ship also equipped with wireless,
a means of communication would be
established between the rescuers and
the rest of the world.

What looks here like an electrocution is an Esquimaux pastime, rope skipping
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La Touraine Afire and Obidénse
- Aground

T HE worth of wireless telegraphy is

being proved constantly, the lat-
est spectacular example of its service
being seen in the S O S call sent out by
La Touraine, which was ablaze in the
Atlantic hundreds of miles from land,
with a cargo of ammunition aboard. A
few minutes after the appeal had been
flashed several vessels were on their way
to the aid of the burning vessel.

La Touraine steamed away from New
York on February 27 bound for Havre,
with a most inflammable cargo, consist-
ing largely of cartridges, turpentine and
blankets. The fire was discovered in
the base of one of the ventilators in the
boiler room at two o’clock in the morn-
ing on March 6 when the vessel was
400 miles west of the Irish coast.
The flames soon began to spread and the
appeal flashed by the Marconi operators
on the vessel was picked up by the steam-
ships Arabic, Cornishman, Swanmore
and Rotterdam. Wireless messages from
the burning ship informed those on the
other craft that the flames had alarming
headway. Those on the Rotterdam,
which was the first steamship to reach
La Touraine, found that the members of
the crew of the French liner were en-
gaged in a desperate battle with the
blaze. The Rotterdam remained nearby
ready to take off La Touraine’s people,
but thé danger from the flames was
gradually overcome to such an extent
that wireless messages were sent to the
Arabic, Cornishman and Swanmore, tell-
ing them that their aid would not be
needed. The appeal had also been
picked up by a British cruiser and she
came racing up at full speed only to be
told that the fire was under control.

The Rotterdam accompanied La Tou-
raine as far as Prawle Point, while two
French cruisers which also came to the
French liner’s assistance, escorted her as
far as Cherbourg. An inquiry has been
begun into the cause of the fire.

Two Marconi operators — William
Miller and Paul Kreiger—arrived in

New York recently with a story of a
New Year’s Day adventure born of be-
ing shipwrecked in the North Sea. They
were on the steamship Obidense, which
is owned by the Cuneo Importing Com-
pany of New York, when she struck the
Shipwash Sands.

The Obidense steamed away from
Rotterdam early on the morning of Jan-
uary 1, bound for New York. She was
laden with a cargo of wood pulp, chem-
icals and merchandise, but carried no
passengers. It was about one o'clock in
the afternoon of the same day and she
was approximately ninety miles from
Rotterdam when she struck. This is the
way Miller—the senior operator—tells
the story:

“l and my assistant—Kreiger—were
in the wireless cabin when the wreck oc-
curred. I felt the ship strike and went
out with Kreiger to see what had hap-
pened, thinking at first that we had run
against a mine. I found that the wind
was blowing hard and that we were list-
ed badly to port and shipping consid-
erable water. The members of the crew,
which numbered forty-two men, were
getting out the life-preservers and we
supplied ourselves also.

“All of our boats on the port side were
lost when the ship struck and everyone
went to work to try to launch the big-
gest boat of the three which were left.
After three hours’ work this was accom-
plished and twenty-six men got into it
with the second mate in charge. As soon
as the boat was launched, however, it
became partly filled with water. In the.
meantime several craft nearby, among
them a collier, were approaching. The
large boat managed to get alongside the
collier.

“When the second boat was launched
everyone aboard, including Kreiger and
myself, got into her with the exception
of the captain and first mate. We were
in the small boat for about half an hour
and then a British torpedo boat destroy-
er picked us up and conveyed us to the
shore.”
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Marconi’s Wireless Telephone

ITHIN a few months it is ex-

pected that the Marconi Wireless
Telegraph Company will be ready to
announce the commercial wireless tele-
phone, long predicted and confidently
awaited.

The short distance Marconi wireless
telephone now being developed for com-
mercial use has a guaranteed working
range of 50 kilometres (about 31 miles)
between ships at sea carrying aerials 100
feet high and 200 feet span. This work-
ing range has been considerably exceed-
ed in tests, during which it was also de-
termined that the telephone can be set up,
all connections made and the whole
arrangement be put in working order in
a half hour.

The telephone transmitter consists of
a specially constructed Marconi valve,
shunted with condensers and self-induc-
tion coils in such a manner that a
continuous stream of oscillations is
produced. The frequency of these oscil-
lations is controlled by means of variable
ebonite condensers, shown in the illus-
tration in front of the transmitting
valves. The oscillations produced by
the valve being continuous and of con-
stant amplitude give no sound in the
receiver, even if the latter is placed but
a hundred yards away.

The variation required for transmit-
ting speech is produced by means of a

microphone, in the use of which two
methods can be adopted. The simpler
method gives remarkably clear speech
of better quality than is obtained with
the wire telephone, and the more com-
plex method considerably stronger
speech, equal in quality to the wire tele-
phone. The advantages of the second
method are that no special care need be
taken to speak loudly into the micro-
phone and that this instrument and the
receiving telephone may be placed in any
part of the ship—say, the chart room—
while the set itself remains in the wire-
less cabin. A simple change-over
switch, which may also be controlled
from a distance, is arranged for :w1tch-
ing from talking to listening.

An 8o ampere hour accumulator is
provided for the low voltage current
used to heat the filaments of the valves.
Four cases of dry cells connected in
series give the high tension (500 volts)
current necessary through the vacuum
of the transmitting valve. An extra
case of batteries is supplied for emerg-
encies or when the others have dropped
in voltage. The usual value of the
vacuum current being from 10 to 20
milliamperes it is sufficiently small to
make practical the use of dry cells for
intermittent purposes. With the addi-
tion of a telegraph key the set can at
once be adapted for continuous wave
telegraphy.
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How to Conduct a Radio Club

By E. E. Bucher

Article XII

F you should undertake to inform a
certdin type of amateur that he is
somewhat ignorant of the fundamental
principles upon which the functioning
and‘manipulation of his receiving tuner
are based, you would no doubt meet
with vigorous denials. He might re-
taliate with the statement that his ap-
paratus already receives the govern-
_ ment station at Key West, “clean
across the Uhnited States,” and that in
this respect it is not outdone by the
scientifically constructed tuner, even in
the hands of a well-informed man.

It is indeed fortunate for the self-sat-
isfied experimenter that the ‘“hit-or-
miss” design of much of the apparatus
supplied to the amateur market happens
to be within the range of “short wave”
stations of amateurs and commercial
companies. While it is true that a con-
siderable degree of skill is attained fre-
quently in adjusting to stations of this
character it has often been observed
that the accomplishments of the ama-
. teur referred to fail him when he at-
tempts to build or manipulate an effi-
cient receiving tuner that will permit the
reception of signals from certain high-
power stations located in this country
and abroad.

The writer often wonders if this type
of experimenter realizes that the foun-
dational work laid down by commercial
companies has contributed to his recre-
ation. Would it not be in order for him
to acknowledge his indebtedness to those
whose pioneer efforts have made it pos-
sible for him to enjoy his hobby?

The following communication from
A. P. L., of Chicago, Ill, is apparently
written in such a tone of sincerity that
an attempt will be made to give a satis-
factory reply: .

“I have been interested in amateur
wireless telegraphy for the past five
years and have just begun to realize
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that what I know of the fundamentals
of the art would occupy about one col-
umn of your valuable publication.

“I have of late examined and studied
every article I could lay my hands on
and must say that as a whole I have
deeply appreciated your contributions to
the amateur field ; but not once has there
passed my observation a concise and
complete article giving specific instruc-
tion for the general operation of the
‘loose-coupler.’

“It would make your heart sick to see
certain amateurs in my vicinity manipu-
late their receiving apparatus; while my
knowledge in this respect is not exces-
sive, I have absorbed sufficient of the
basic principles to see the absurdity of
the gymnastics performed by certain of
my co-workers. It seems they arrive at
the conclusion that just because the re-
ceiving equipment is fitted with a supply
of adjustable and variable elements that
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these may be slid backward and for-
ward, up and down, or any other way
without regard to what is actually
being done.

“Now, good sense tells me that there
must be some correlated action between
the various parts of the apparatus, or
otherwise they would not exist. Also,
is it not a fact that many of the receiv-
ing tuners to be purchased on the open
market are improperly balanced as far
as resonance is concerned, and therefore
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understanding. Since there seems to
exist in certain quarters a demand for
concise knowledge in regard to the
eration of a receiving tuner, the follow-
ing instructions are offered: .

The inductively-coupled receiving
tuner depends primarily for its opera-
tion on the principles of electrical reso-
nance. It comprises fundamentally two
main circuits: (1) the open oscillatory
circuit with its appliances for tuning;
(2) the closed oscillatory circuit in

Y

I

Fig.

do not give the results which otherwise
might be attained.

“I believe I express the desire of
many amateurs in this vicinity when I
say that if you would add in some near
future edition of the series on ‘How to
Conduct a Radio Club’ a complete dis-

quisition on the fundamentals and de--

tails, so that one may operate the ‘loose-
coupler’ with understanding, I feel that
you would confer a great favor to the
field at large.” )

Granting the high -attainments of the
amateur in the United States, it is nev-
ertheless a fact that many of this great
fraternity do not, as our contributor
says, handle their apparatus with basic

I1-A

which radio signals are made audible.

The open oscillatory circuit generally
contains three elements as indicated in
Figure 1-A; (1) the aerial tuning in-
ductance, L-1; (2) a short wave varia-
ble condenser, V-1; (3) the primary
ivinding of the oscillation transformer,

-2,

The closed oscillatory circuit com-
prises (1) the secondary winding, L-3;
(2) the variable condenser in shunt,
V-2; (3) the fixed or stopping conden-
ser, V-3; (4) the detector, D; (5) the
potentiometer, P; (6) the head tele-
phones, P H, and (7) the battery, B.

The writer wishes to advise the ama-
teur field that the circuit diagram given
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in Figure 1-A contains the potential re-
quirements of an efficient receiving set
and no deviation from the method of
connection given will afford increased
results.

Natural Wave-Length of the Aerial

The aerial, E, E!, in Figure 1 is said
to have a natural time period of vibra-
tion, meaning that a certain length of
time is required (fraction of a second)
for an oscillation to complete the circuit,
E to E! back to E, the actual time being
obtained by the equation
1=,/ _LC_ (No. 1)

5,033,000 . ;

Where L is expressed in cms. and C
in microfarads.

The capacity value, C, and the induc-
tance value, L, of the plain aerial shown

-in Figure 1 is said to be “distributed,”

rather than being ‘“‘lumped” or concen-
trated as is the case with a distinct coil
of wire or two plates of an ordinary
condenser.

The inductance value of the aerial
circujt may be defined as the ability of
the wire E, E?, to store up energy in
the form of magnetic lines of force,
while the capacity value is the ability
of this same conductor to store up
energy in the form of electro-static
lines of force; the aerial wire acting as
one side of the condenser, the earth the

- opposite side.

For purposes of illustration, the ef-
fective capacity of the aerial in the
drawing (Fig. 1) is indicated by the
dotted lines, from which the element-
ary student will understand that the
so-called open oscillatory circuit is not
in reality “open,” but in a sense is
much similar to the closed circuit os-
cillator. Since this single vertical
aerial wire contains the primal ele-

ments of an electrical circuit in which,

oscillations of radio frequency may
flow, we may use the simple formula
5,033.000
Ne ——— (No. 2)
VLC
to determine the frequency of vibra-
tion.
(It should not be forgotten that this
formula’is based on the assumption of
a strictly closed circuit oscillator with
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concentrated capacity and inductance.
A prominent physicist has lately
shown that in certain cases where L
and C represent distributed values,
proper allowances must be made.)

If the wave-length of the antenna
circuit is definitely known, the fre-
quency of vibration may also be ob-
tained from the following formula:

A =*—

- (No. 3)
N

where V is the velocity of electro-mag-
netic waves in ether (300,000,000 me-
ters per second) A the wave length in
meters, and N the frequency of vibra-
tion.
Or we may write
\%
N=— (No.4)
A
Having obtained N we may again
write : .
I
T=— (No.5)
N
where T = the time period of the cir-
cuit, generally expressed in an ex-
tremely small fraction of a second.
We may re-write equation No. 3.
A=3596 v LC (No.6)
where L is expressed in centimeters
and C in microfarads.
An amateur’s aerial having a natural

wave-length of 200 meters, the fre-
quency of vibration

300,000,000
= ————— = 1,500,000 cycles per
200 second
I
The time period T = second.
1,500,000

In plain words, a complete oscilla-

tion will traverse the aerial circuit in
I

— seconds of time.
1,500,000

The foregoing being understood, it
is evident from the equation No. 6
that an increase in the value of C will
result in a corresponding increase of
the wave-length and similarly a de-
crease in the value of C will cause a
decrease in the wave-length.

Under the conditions indicated in
Fig. 1, the value of C can only be in-
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creased by adding more wires to the
aerial, and may be decreased by insert-
ing an additional condenser in series.
When V! is in series with the aerial,
the resultant effective capacity, C,,
may be obtained from the following
formula:
I
Cr = 1 I

(No. 7)

C \'&
from which it is evident that when two
condensers are connected in series, the
resultant value is less than one, and
moreover, when two condensers having
unequal values of capacity are connect-
ed in series the resultant capacity is
nearer to the value of the smaller con-
denser. Also, when the variable con-
denser V1 is connected in series with
the antenna system, equation No. 6

becomes
/ i Vl
A=59061L
+ v

The junior experimenter is informed
that the capacity value of C of the av-
erage 200-meter amateur aerial is gen-
erally not more than 0.00025 microfar-
ads, the average commercial ship’s
aerial o.0or mfds. and in certain ex-
treme cases 0.0015 mticrofarads. A
previous article in the series on
“How to Conduct A Radio Club” has
given complete instructions for meas-
uring the capacity and inductance of
an aerial by means of a wave-meter
and associated apparatus.

The student will now understand
that if the capacity value of V! is vari-
able, the wave-length of the open cir-
cuit is at a minimum value when the
condenser is turned near to the zero
position of the scale, and at a maxi-
mum value in the opposite direction or
at the full reading of the condenser
scale. '

The condenser, V!, is therefore
known as the short wave condenser for
the reason that it enables the antenna
system to be adjusted to wave-lengths
below the natural value (due to the
distributed L and C alone).

And in the same manner we may de-
fine the coil, L, as being useful in af-

(No. 8)

THE WIRELESS AGE

493

fording wave-length adjustments be-
yond the natural period of the receiv-
ing aerial.

It is of importance to know that if
the condenser, V?, is inserted in series
with the plain aerial shown in Fig. 1,
which, for purposes of illustration,
might have a natural period of 500 me-
ters, that wave-length adjustments be-
low one-half of this value cannot be
obtained. Even with the condenser set
at the minimum value of capacity,
which would probably be close to zero,
the lowest wave-length adjustment
that might be obtained would reside in
the vicinity of 285 meters. If near to
half the wave-length value was ob-
tained it would simply mean cutting
oft the aerial from the earth circuit.

It requires no further explanation to
state that an antenna having a natural
wave-length of 500 meters is totally un-
suited for the efficient reception of 200-
meter waves.

When the coil, L!, alone is inserted
in series with the antenna circuit, the
total effective value of L in formula
No. 6 is increased by a definite amount
and equation No. 6 is then written

A=1596 V(L+ L) C (No.9)
and when both L* and V* are connect-
ed in series,

/
A=5961(L+ LY

It will soon be discovered that with a
given aerial the limits of wave-length
adjustments by the addition of induc-
tance are not as quickly reached as
when efforts are made to reduce the
wave-lengths by the addition of a se-
ries condenser. In fact, inductance
may be added to the aerial circuit up to
that point where the high frequency
resistance of the wire does not seri-
ously damp out the desired energy.

Oscillation Transformer and Coupling

The coil, L2, is known as the prim-
ary winding of the oscillation trans-
former and is simply employed for the
production of magnetic lines of force
to act upon the secondary winding,
L3. For practical purposes only suffi-
cient turns need be included at L2 to
give the desired degree of magnetic
coupling with L3.

Vl

C
——— (No. 10)
C+ WV
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1t is of value that the inductance of
winding L2 be adjustable over a given
range.

* Setting Up of Energy

In Fig. 1 the energy arriving at a
given receiving station from a distant
transmitting station is represented by
the crossed arrows, the vertical one
representing the static flux in the ad-
vancing wave, the horizontal one the
magnetic flux.

These two forces act 51multaneously
upon the wire E, E?, and set up in it
energy which oscillates in the circuits
L, C; that is to say, the wire E, E, is
cut at right angles by the magnetic
lines of force, while it is charged by
the static lines of force.

The arrival of these trains of flux at
a given receiving station must be in
agreement with the natural time period
of the circuit E, E?; otherwise little
energy will flow. More clearly, a half
cycle of the oscillation must complete
itself in the circuit, E, E!, before an-
other half cycle of flux arrives; other-
wise the existing energy from the first
half will be opposed with reduced cur-
rent flow. This simply implies that
the product of the inductance by the
capacity in the antenna circuit of the
distant transmitting station must equal
the product of the inductance by the
capacity at the receiving station. This
is the phenomena of electrical reson-
ance, the basis of Mr. Marconi’s famous
patent, and the only conditions under
which the maximum value of energy
will flow in the receiving aerial.

When the amateur experimenter ad-
justs the two variable elements, L, V?,
he gives his aerial a natural frequency
of vibration similar to that of the dis-
tant transmitting station. The coil,
L1, and the variable condenser, V?, are
therefore often referred to as being the
frequency determining elements of the
receiving aerial.

The question naturally arises:
“Would it not be a more desirable and
a more efficient arrangement to erect
an aerial of proper dimensions so as to
have a natural period near to that of
the distant transmitting station, and
are there not some losses due to the
addition of these variable elements in
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the antenna circuit?” The answer is
“yes” and “no.” Further consideration
must be given before definite conclu-
sions can be drawn.

The secondary winding, L3, and the
variable condenser, V2, in shunt con-
stitute the closed oscillatory circuit in
which currents of radio frequency
(more than twenty thousand per sec-
ond) flow. Since these two elements
are variable, the wave-length of that
circuit is variable.

It is necessary for purposes of re-
ceiving that the coil, L 3, be placed in
inductive relation to L2 in order to
absorb energy from it. By definition
L 3 is in inductive relation to L 2 when
it bears such position to L 2 as to be
cut by the magnetic lines of force ema-
nating from it.

Fig. 1-B

This action is delineated more clearly
in Fig. 1 B, where the lines of force
during any- particular half cycle take
the path shown. If the current in the
antenna circuit reverses at the rate of
500,000 cycles per second, the lines of
force in L 2 will reverse their polarity
correspondingly, and the coil, L 3, will
have current set up in it of this fre-
quency.

When electrical energy finally flows
in L 3, magnetic lines of force are also
set up about it, which in turn react
upon L 2. This interlinking of the
two fields of force is known as “coup-
ling” and the term may thus be briefly
defined.

The expressions “tight” and “loose”
coupling are strictly relative and com-
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parative; in fact no hard and fast lines
can be drawn.

In amateur’s parlance, the tuner is
“loosely” coupled when L 3 is drawn
to a considerable distance from L 2,
but for the trained engineer a more
concrete expression is required, viz.:

M
K= —— (No. 11)
]:z ]:3
Where M = the mutual inductance
value between L 2 and L 3,
L 2 = the self-inductance value of the
primary winding,
L 3 = the self-inductance of the sec-
ondary winding.

It is, therefore, not the actual dis-
tance alone between the primary and
secondary windings which determines
the co-efficient of coupling, but the
factor is likewise dependent upon the
number of turns, or, in other words,
the self-inductance values of either coil
under any particular given set of con-
ditions.

It is clear that the closer the used
turns of L 2 are placed to the used
turns of L 3 the greater will be the de-
gree of coupling; and likewise that a
decrease is effected when L 3 is drawn
away from L 2; furthermore with the
conditions depicted in Fig. 1C, the
value of coupling is less than that
shown at Fig. 1 B on account of the in-
creased distance between the windings.

It is highly desirable during receiv-
ing operation in the majority of cases
for strength of signals to absorb the
maximum possible value of energy
from the antenna circuit for the opera-
tion of the local detector circuit. This
the variable coupling feature of the re-
ceiving tuner allows, and at the same
time assists in the prevention of inter-
ference due to the overlapping of fre-
quencies.

The wireless operator soon observes
that whenever the coupling of the
primary and secondary circuits of his
receiving tuner is changed (while re-
ceiving signals from a distant transmit-
ting station), it is necessary to readjust
the values of self-inductance in both
the open and closed oscillatory circuits
for the louder signals. This may be
accounted for by the fact that when a
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Fig. 1-C

transference of energy takes place be-
tween the primary and secondary turns
and the magnetic lines of force inter-
link, the effective self-inductance of
either circuit is altered and from form-
ula No. 6 a corresponding change in
the wave-length must take place.

The concluding installment of this par-
ticular article of the series on “How To
Conduct a Radio Club,” will appear in
the Mav issue of THE WIRELESS AGE.
The author will give practical advice for
the operation of the inductively-coupled
receiving tuner under all possible condi-
tions of service.

THE INSTITUTE MEETING

A record making number of over 200
attended the March meeting of the In-
stitute of Radio Engineers, at which Ed-
win H. Armstrong presented an excep-
tionally interesting paper on “Recent
Developments in the Audion Receiver.”
Mr. Armstrong described in detail the
regenerative receiver with which his
name has been identified and outlined
its use both as an amplifier and a “beats”
receiver for sustained waves. The paper
was discussed by John Stone Stone, who
spoke of some early work with ampli-
fiers, and John L. Hogan, Jr., who gave
the results of some comparisons of sen-
sitiveness and reliability between a num-
ber of forms of heterodyne receiver, in-
cluding the audion type.

The next meeting will be held at
Fayerweather Hall, Columbia Univer-
sitﬁr, New York, at 8:15 P. M., April
7th.
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SNS——

HERE is considerable difference
between cruising about the deep
as a wireless operator in the shadow of
war clouds and voyaging in the days of
peace. This is a truism, even though
the vessel on which you may be detailed
is not under fire once and perhaps has
not so much as earned the distinction of
having been chased by hostile craft. I
came to this conclusion after I had com-
pleted a voyage from New York to
Genoa and return on the Antilles of the
Southern Pacific fleet.

The Antilles was chartered to steam
to Genoa to bring home folk from this
country who had been stranded in Italy
because of the European war, being the
first American passenger ship to visit
the Italian city in ten years. When I
received word of the cruise that was
planned my feeling of exultation over
the fact that I would have an opportun-
ity to obtain, as it were, a glimpse of
how the wheels go around in the war
was mingled with the realization that it
is far from pleasent to get in the path
of the formidable fighting machines
which patrol the seas during disputes
between the rulers of nations. But I
knew that a wireless operator is more

or less of a soldier,; that his duty is to
obey orders and go where his work takes
him regardless of his personal feelings.
Then, too, the voyage held in it the pros-
pect of good remuneration. So 1 re-
signed myself without perturbation to
whatever might happen.

The departure of the Antilles from
New York was surrounded by circum-
stances which, to the person of imagina-
tion, might be construed as fraught with
harbingers of possible disaster. Among
the first of what one man described as
ill omens was the sight of a newspaper
containing a headline that screeched out
in big black letters, “Italy Declares War
With Austria.” As a result of this an-
nouncement a considerable quantity of
mail destined for Austria was unloaded
just before the vessel sailed. While we
were steaming down the bay it seemed
as if every craft equipped with a whistle
saluted us. Most of us took the salutes
as expressing wishes for a pleasant voy-
age, but others found in them a message
which read, “Good-bye you poor beg-
gars, you'll never see America again.”

The forebodings of the pessimists
were soon forgotten, however, in the in-
terest aroused by our cruise. After we
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had dropped our pilot at Ambrose light
ship the Antilles stuck her nose into wa-
ters she had never churned before and
shaped her course a little to the north-
ward of the great circle course between
New York and Gibraltar. The first leg
of the voyage made us skirt the Grand
Banks and then we bore eastward, cross-
ing the trans-Atlantic lane and graduat-
ing down to pick up Cape St.-Vincent,
Portugal.

Our course was laid out on a big chart
with a pin sticking in the pencil line to
represent a large iceberg ahead of us.
We of the Antilles, which had been cruis-
ing in the Gulf of Mexico, were not fa-
miliar with this menace to navigation
and it was the subject of much specula-
tion. We looked forward, of course, to
obtaining a good view of the berg. Great
was our dlsappomtment therefore. when
we passed the “growler,” as the huge
mass was called, in the darkness—to be
exact at three o'clock in the morning.
We were made aware of its proxlmlty,
however, by the crunching of the floe ice
against the sides of the Antilles and a
drop of thirty degrees in temperature.

This incident was soon forgotten and
the war and the dangers attendant upon

those navigating the seas again became’

uppermost in the minds of not a few.
The degree to which the imagination
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tricked some of the men on the vessel
was illustrated when we reached a
point where the longitude and the lati-
tude begin to attain equal figures. I was
walking on the deck one morning when
I caught sight of several members of the
ship’s company and one of our passen-
gers wildly gesticulating and looking
through glasses with intense interest
toward the horizon.

I approached them to learn the cause
of the excitement, but the members of
the group were so much absorbed in
what held their attention that at first I
did not obtain an answer to my inquiries.
Finally I was told that a naval battle
was in progress and, hardly able to wait
until I could lift a pair of glasses to my
eyes, I peered over the waves in the di-
rection in which the others were looking.

What I saw thrilled me through and
through. The powerful glasses brought
the ocean and everything on it into plain
view and in the distance I discovered
what looked like a warship. She was
sinking apparently, but continued to fire
broadside after broadside. It all seemed
real enough—the splashing of the water
as the shells fell into the ocean, the grad-
ual settling of the vessel into the sea.
This was war at first hand indeed! I
was glad that I was on the Antilles. The
incident would sound well in the telling

As the Antilles came into sight of Gibraltar a rakish torpedo boat with the British
Admiralty flag at her stern hoisted the signal to “stop immediately”
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A view in Genoa.
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It is a somewhat remarkable fact that the Italian city, which has such

a wealth of handsome architecture, has a dearth of masterpieces in paintings

when I reached New York once again.
It remained for the captain to disillu-
sion us. From the bridge he, too, had
witnessed the supposed battle. But his
- experienced eyes, with the advantage of
better glasses, had shown him that what

we saw was a tramp steamship of the’

vintage of long ago pitching in the seas.
The rays of the sun striking her bow
and stern as she tossed up and down pro-
vided the broadsides for our picture; the
spray she was throwing about repre-
sented the shells splashing in the water,
and her low free-board gave her the
sinking effect.

This is.only one of many amusing -
cidents that helped to give variety to the
voyage. I could write at length concern-
ing the diverting happenings and persons
that I encountered as we ploughed
through the waves to our destination.
But, after all, this is a story told by a
wireless operator and I do not feel that
I ought to wander too far from my text
—in other words, this article concerns
in the main the things that are wireless.
So let us turn to the radio room for a
short time at least.

As T remarked before, times are not
normal on the seas. There are not so
many ships afloat as there are in times
of peace and consequently the number

of sparks that come in is diminished. So,
with the exception of the British cruis-
ers’ sing song code, there was little dur-
ing the day to hold the attention of the
man listening in. But at night it was
different. Then came the welcome “KA,
KA, CQ, Presse,” of Poldhu’s fine ring-
ing spark to give all the details-of the
war. In fact MPD (Poldhu) reached
us long before the signals from Cape
Cod grew faint and I eagerly listened
to all the bulletins sent out from the
English station until we docked at
Genoa. This enabled those on the An-
tilles to live in a little world quite their
own. We heard Europe, so to speak,
long before we saw it.

On the evening of the tenth day out
from New York as one of the ship’s offi-
cers expressed it, we split the Cape St.
Vincent light directly in half with our
fore peak. This was a signal for all on
board to rush to the rail to obtain what
was to the majority their first glimpse
of Europe. The arrival of daylight
showed that our first sight of land was
a gray hill in a corner of Morocco. A
heavy haze hung about the shore line,
but in imagination I could see little ori-
ental Tangier nestling between the hills
with its picturesque houses and people
The Antilles proceeded on her voyage
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and soon the hills of Spain came into
view. We didn’t know just exactly where
Gibraltar was located and all with cam-
eras were anxious to snap the “Gib.”
Therefore we leveled the apparatus at
every hill which showed its head through
the mist in order not to miss obtaining
a photograph of the famous rock.

We were beginning to believe that we
had missed it when we came into sight
of a massive formation standing out
from the main land and we knew at once
that it was Gibraltar. Almost at the
same time a rakish torpedo boat with
the British Admiralty flag at her stern
laid across our bow with the signal
hoisted to “stop immediately.” As she
dipped her nose in the swell a few times
and loafed alongside, she looked for-
midable enough. The commander of the
little craft—well tanned and polite—
talked through his megaphone with the
captain of the Antilles and then said that
he would send a man aboard the latter.
‘A ladder was lowered over the side of
the American vessel and, to the accom-
paniment of the clicking from many
cameras, a short stocky officer in heavy
boots hobbled along the decks. The
thought occurred to me that perhaps he
would make a search for Germans, but
he didn’t. He only asked casually re-
garding the number of Germans aboard
and then inquired of the purser about
the accommodations for passengers. In
fact, he remained aboard the vessel only
a short time, and then we steamed on.

It is needless to say that the camera
brigade was extremely busy while the
Antilles was passing Gibraltar. There
were many interesting stories told about
the place also, but I won'’t attempt to re-
peat them. I was interested, however,
in a rumor to the effect that at the great
docks at the foot of the rock were
moored sixty-nine captive German mer-
chant men.

After we had passed Gibraltar and
were well out in the Mediterranean I
received an idea of what jamming really
is. In fact, I have designated the wide
expanses of water east of the coast of
Spain as the free-for-all jam zone. And
the operators on the land and ship sta-
tions of the Mediterranean certainly un-
derstand the art of jamming. They all
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exchanged war news and the long drawn
out “pse. O.M.” (please, old man) and
“tks O. M.” (thanks, old man), must
have plunged the commanders of the
battleships into despair.

I spent many an hour “listening in.”
The operator on the Queens Castle,
bound for Calcutta, felt it necessary to
exchange the time of day and the war
news with the wireless man on a craft
bound from Copenhagen to Geona. They
tested each other’s tones, passed “tks
O. M.” back and forth many times and
finally ceased sending with expressions
of good will. Then Cadiz, Cape Palos
and Barcelona—all good stations in
Spain—claimed my attention. CQ con-
tinually filled the air. And as English
seemed to be the universal language of
wireless men I had no difficulty in keep-
ing in touch with what was going on.

I found considerable amusement in
working with the operator at the Cape
Palos station. After sending to him the
first time and receiving no answer I
thought he had left me or been inter-
fered with. There was an interval of
about three minutes and then he began
to send with enough laboriously spelled
out English to convey his meaning. This
occurred on every occasion that I talked
with Cape Palos.

Hugging the Spanish coast we made
our way steadily northward, and on the
morning of September 5 the blue hills
of Italy were sighted with the city of
Genoa sloping down to the edge of the
water. Soon afterward we took aboard
a pilot who backed us down a narrow
strip of water between a large number
of ships until our stern rested near a
quay. The vessel was far enough away
from the landing place, however, to give
boat men an opportunity to earn a con-
siderable number of pennies by convey-
ing persons to and from the ship. Our
arrival was the signal for a launch filled
with petty port officials to come along-
side. Several of them spoke English
fluently and they remarked on the nov-
elty of seeing our flag in Genoa. The
members of the crews of the ships near-
by seemed glad to see us. They gath-
ered at the rails of the vessels and
shouted compliments and jests as we tied
up to the pier.
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I had heard a great deal of the marble
palaces and architectural beauties of the
city and was eager to go ashore. I had
not long to wait, for the Antilles soon
docked, this being the signal for those
on the vessel to begin their explorations
of the city. The description of the
architecture in Genoa, I found, had not
been exaggerated, and I was not disap-
pointed in what met my eyes during my
wanderings about the city. The Cathe-
dral of San Lorenz, which is the oldest
of the eighty-two churches, was founded
in 985. [t was built in the Romanesque
style about 1100 and restored in Gothic
in 1307. In 1567 it was given a Renais-
sance dome. The church contains
statues, paintings, vestments and relics.
The most interesting of these is probably
the Sacro Catino. in which, as the story
goes, Joseph of Arimathea caught drops
of blood of his crucified saviour. The
Santissma Annunziata is a church not-
able for its magnificence.

It is a somewhat remarkable fact that
Genoa, which has such a wealth of hand-
some architecture, has a dearth of mas-
terpieces in paintings and sculpture.
However, there are meritorious paint-
ings by Paris Bordone, Bassano, Van
Dyck and Rubens. In the church of

Santo Stefano there is a well known

painting by Giulo Romano, the “Stoning
" of Stephen.”

What interested me as much as any-
thing that came to my attention was a
marble statue of Columbus in the Piazza
Acquaverde before the railway station.
This memorial was sculptured by Canzio
in 1862. It has four allegorical figures
representing Religion, Science, Strength
and Wisdom, while at the foot is a rep-
resentation of America. But this was
not the only evidence of the high esteem
in which Columbus is held, for on the
pediment of the Palazzo Farragiana are
scenes from his life shown in marble
relief. A mosaic portrait of him is also
on view in the Palazzo Municipale.

I spent some of my time roaming
about the business section of the city in
search of souvenirs. Here I found an
air so commercial and full of bustle that
I was inclined to compare it favorably
with some thoroughfares in American
cities. The folk T saw looked alert and
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dressed well, while the tradesmen dis-
played no little shrewdness in disposing
of their wares. The cunning of the
small shop-keepers was illustrated by

.the fact that several passengers on the

Antilles purchased a number of articles
under the impression that they were
never imported into America only to
learn afterward that they were on sale
in Fourteenth street, New York City.

The six days which we spent at Genoa
passed only too rapidly. Finally, how-
ever, the last of the war-driven Ameri-
cans who were to return to their homes
on the Antilles reached the vessel and
the hour for steaming away was set. On
the pier gathered a crowd of Genoese,
interestedly watching the preparations
incidental to the voyage. Suddenly they
gave way to permit three musicians—an
aged man and two little girls—to reach
one side of the pier. As they made ready
to play a murmur of interest arase from
the folk on the decks of the Antilles. It
seemed fitting enough that we should de-
part from Italy with music: from: its
natives to stir our memories of the land
we were leaving behind.

I was anticipating an Italian national
anthem or an air from grand opera. The
man, who was carrying a harp, took con-
siderable time to tune his instrument and
then one of the girls—she had a violin
at her shoulder—began to follow his ex-
ample. The other girl, who carried a
tambourine, was the only one of the
trio who was ready for the concert. It
seemed to me as I watched the old man
and the girl with the violin tuning their
instruments that unconsciously they had
an excellent sense of the dramatic and
the knowledge of how to awaken sus-
pended interest. For almost everyone on
the Antilles was watching the musicians
and waiting for the first strains of mel-
ody to reach their ears.

At last the tone of the harp harmon-
ized sufficiently to suit the musician and
the violin player seemed to be in an
equally satisfactory state of mind re-
garding her instrument. A man near
by shoved me aside so that he could get
closer to the rail; back of me I heard
a woman admonishing her daughter to
be quiet. )

Then T heard an air that was vaguely
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familiar. It set my pulses bounding and

" my heart tripping; it took me back across
the waters until I could almost see the
Statue of Liberty and the Woolworth
building in New York City and hear the
shouts of “step lively!” in the subway.
This was not an Italian national anthem!
It was the tried and true “Yankee Doo-
dle!” And it was played with spirit
enough to satisfy the most Americanized
of Americans. .

Thus we took our leave of Genoa. I
was sorry and yet glad to see our prow
pointed toward the ocean lanes which
lead to America. Behind me was-a city
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which held many pleasant recollections
born of my excursions about its many
odd nooks and corners, while before my
eyes was a picture conjured up by the
magic word home and all that it implies.
Fainter and fainter became the music
from the pier. Finally all that I could
hear were occasional notes from the
violin. At last even these were lost in
the noise of the waters rushing by the
sides of our vessel. Then I realized that
our visit to Genoa was indeed something
that belonged to memory only and that
we were well started on our homeward
voyage.

3 QUICK AID FOR STEAMER

Towung the Lakeland into Port Huron

The steamer Lakeland, of the Port
Huron & Duluth Steamship Company,
on her way frem Port Huron, Mich,, to
Alpena, Mich., for a cargo of cement
went ashore at South Point, about eigh-
teen miles from Alpena, on the morning
of November 10 last. The Marconi op-
erator, H. C. Rodd, sent out distress sig-
nals at 5:30 A. M., the signals were
picked up by the Cleveland, Ohio, Buf-
falo, N. Y., and Tobermory, Ont., sta-
tions and promptly forwarded to the

wrecker Favorite, of the Great Lakes
Towing Company, at St. Ignace, Mich., a
distance of about 105 miles. The Favor-
ite was under way and started for the
wreck an hour after the steamer went
ashore. The Favorite and Lakeland
were in constant communication by wire-
less and ordered out the life saving crew
at Alpena to take soundings for the
Favorite. All signals and orders were
exchanged between the wrecker and the
Favorite by wireless.
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Chapter XIII

S described in previous issues of

this series, it has been the cus-

tom of the Marconi Wireless Tele-

graph Company of America to employ

as the auxiliary or emergency set an

induction coil (with magnetic inter-

ruptor) energized by from 16 to 30
volts of storage battery.

The desirable features of an auxil-
_iary equipment having increased range
of transmission and reliability have
long been realized. Careful consider-
ation of the requirements involved
have led to the final adoption of the
type E 4 k.w. transmitting panel as the
emergency apparatus, the current for the
motor generator being supplied by 6o
storage cells of the Exide type connected
in series.

While the set may be operated to-
tally independent of the ship’s gener-
ator, connections are arranged for di-
rect use of the power from the ship’s
mains. The installation of this bat-
tery unit requires a charging panel of
new and special design, and demands
some explanation for those under
whose direction it is to be placed.
When used in this manner the storage
battery unit and the charging panel
are the property of the steamship com-
pany and are generally placed directly
under the supervision of the chief en-
gineer; the panel transmitting set is
the property of the Marconi Company,
for the maintenance of which the oper-
ators in the Marconi service are held
directly responsible.

All operators in the Marconi service
should be sufficiently familiar with the
complete circuits of this installation

and the general manipulation as to en-
able them to make intelligent use of
the charging panel in order to keep the
battery in a normal state of cMarge.
Careful study should be made of plate
No. 1 which is a rear view of the
charging panel, facing the operator
showing the actual placing of the indi-
cating instruments and associated ap-
paratus. Identical connections are
given in a more simple manner in the
diagrammatic sketch. (Fig. 2.)

The functioning of the equipment
will be better understood from the fol-
lowing explanation:

Since the voltage of the 60 cells con-
nected in series is equal to and some-
what above that of the charging D. C.
line (125 to 130 volts), it becomes nec-
essary to split the battery into two sep-
arate series units which, in turn, are
connected in parallel to the D. C. line.

In the drawings (Figs. 1 and 2)
these units are designated as battery
A and battery B. ’

Charging Circuits

The charging circuit from the D. C.
line to the battery cells, includes on
the “positive” side, in series with each
unit, three resistance coils of a fixed
value for regulating the number of am-
peres flowing through the individual
units. '

One of the resistance coils, connect-
ed in series, with battery unit B may -
be reduced to one-half of its value by
the switch, S-5, or wholly cut out of
the circuit by means of the switch, S-6.

Similar functions are performed by
the switches, S-7 and S-8, in connec-
tion with the resistance coils connect-
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ed in series with battery A. The neg-
ative pole of the charging circuit to the
cells includes a double scale ammeter,
an overload circuit breaker fitted with
a shunt trip and a reverse current and
underload trip.

The ammeter is for the purpose of
indicating the current consumed by
battery units A or B when on charge
and when discharged gives a reading
of the number of amperes flowing
through to the motor generator of the
auxiliary set.

When battery units (A and B) are
being charged simultaneously, the am-
meter indicates the amperes flowing
to the two units and, if it is desired to
ascertain the current in amperes flow-
ing to a single unit, the value can be
obtained by- pulling the charging
switch to the other unit, leaving the
single unit connected to the D. C.
mains.

For practical operation a little expla-
nation here may not be amiss:

It may be observed under certain
conditions that when both units are
on charge, ten amperes are passing
through the cells; if, however, one of
the units is disconnected, the ammeter
will indicate 7} amperes flowing to
the single unit. This is due to the fact
that when both units are placed on
charge there is a drop of potential on
the line which decreases the current
value flowing through the cells as a
whole. When, however, one unit is
removed from the charging circuit the
potential across the remaining single

unit rises and therefore causes in-
creased flow of current.
Under normal conditions equal

values of current should flow to bat-
tery units A and B. The overload cir-
cuit breaker acts as a check upon the
current flowing to the battery cells and
if more than a predetermined amount
passes, the circuit is automatically
opened. The same statement applies
when the battery cells are on discharge,
the circuit breaker acting in a similar
manner. The number of amperes nec-
essary to open the circuit breaker may
be adjusted through a given range by
means of an adjustment device fur-
nished with the instrument.

The circuit breaker will likewise in-
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terrupt the circuit when the battery
cells are on charge through the agency
of a shunt trip circuit which is oper-
ated by the Sangamo ampere-hour me-
ter. When the cells have attained a
full charge as indicated by the ampere-
hour meter, the overload circuit break-
er is released, automatically breaking
the circuit.

The overload circuit breaker is also
controlled by a reverse current and
underload tripping mechanism. Should
the polarity of the D. C. line become
reversed, the charging circuit is auto-
matically disconnected, protecting the
cells from obvious damage. And
again, if the voltage of the charging
circuit falls below a certain value, the
line is automatically opened, prevent-
ing the cells from discharging back
through the ship’s generator windings.

The general operation of the switch-
board will be better understood after
directions are given for the use of the
remaining switches.

When the switch, S-1, is in the up
position it allows the motor generator
to be operated from the ship’s mains
(D. C. line). In the down position
the energy for the motor generator is
furnished by the storage cells. Switch
S-2 in the up position allows the bat-
tery B, to be placed on charge, switch
S-3 performing a similar function in
respect to the battery A. When both
S-2 and S-3 are in the down position,
battery units A and B are connected
in series for discharging purposes.
Switch S-4 allows voltage reading to
be observed on either battery unit A
or B. Switch S-9 is the main D. C.
line switch and disconnects the charg-
ing circuit from the ship’s mains.

The switch S-10 must be open to al-
low the batteries, when fully charged,
to be discharged through the motor
generator. The necessity for this will
be explained later. A small pilot lamp
is connected across the storage cells
when placed on discharge.

The use of the switches S-5, S-6, S-7
and S-8 has been previously covered
and it is now only necessary to men-
tion that they are for the purpose of
selecting three different values of cur-
rent to flow through each individual
battery unit under given conditions.
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The discharge circuit from the stor-
age cells to the motor generator in-
cludes the ammeter, the overload cir-
cuit breaker with shunt trip operated
by the Sangamo meter and the ampere-
hour meter itself which is now con-
nected in series with both battery units
A and B.

It is customary to speak of the ca-
pacity of a storage cell in terms of am-
pere-hours. By definition, an ampere-

hour is the amount of energy repre-
sented in a circuit when one ampere of
current flows during one hour of time,
If ten amperes flow during one hour’s
time, the energy represented would be
referred to as ‘“‘ten ampere hours.”
The Sangamo ampere hour meter is
for the purpose of indicating the num-
ber of ampere hours of energy that
have been delivered to the battery on
charge or taken from it on discharge.
When the battery is in a state of full
charge the pointer of the ampere-hour
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meter is at the zero position. As cur-
rent is gradually taken from the cells
the pointer on the meter scale will in-
dicate the ampere hours of energy
which have been consumed. If the
battery is then placed on charge, the
ampere-hour meter pointer will gradu-
ally return to the zero position which,
when reached, closes the circuit to the
shunt trip of the overload circuit break-
er, automatically disconnecting the
charging circuit.

The ampere-hour meter is essentially
a small motor of unique and special
construction, which is connected in se-
ries with the line and through a mech-
anism operates the pointer over a dial.
It will be at once understood that this
meter gives an invaluable check on the
state of charge or discharge of the stor-
age battery unit.

It should be noted that on charge
the ampere-hour meter is connected in’
series with only one of the battery
units (A) and it is assumed that the
battery unit B is to be charged simul-
taneously. On the basis that the con-
ditions of the two battery units are
equal, the ampere-hour meter being
connected in series. with one of the
units, gives a check on the condition
of the second unit.

Inequalities in the two units, with
proper care, should not exist, but if
they do, may be ascertained, checked
and compensated for by individual spe-
cific gravity and voltage readings of
the cells singly and as a unit. It will
be readily understood why the ampere
hour meter is only connected to one of
the battery units. If it were connected
so that it indicated the ampere hours
flowing to both units it would register
double the number of ampere hours
which the battery is to represent on
discharge.
~ An important consideration in this
respect is the fact that while it is the-
oretically possible to take the same
energy out of a storage cell as is put
into it, yet in actual practice this con-
dition does not obtain; it is therefore
necessary to charge the battery for a
slightly longer equivalent period than
that at which it is discharged. The
ampere-hour meter is therefore fur-
nished with a compensator which re-
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quires a greater number of ampere
hours of energy to be fed on charge in
order to bring the pointer of the in-
strument back to the zero position than
is required to bring it from the zero po-
sition up to any condition of discharge.

While this compensator effects the
purpose desired it does not keep exact
pace with the conditions of charge and
discharge of the battery, and it is there-
fore necessary at certain periods to
give the battery an overcharge. This
is accomplished in a simple manner.
After the needle of the instrument has
returned from any given position to
the zero point, it is again reset to say
10 or 15, and the battery given an addi-
tional charge until it again returns to
zero. It will now be understood why
it is necessary to open the switch, S-10,
when the battery is fully charged, for
it would be impossible to hold the cir-
cuit breaker in a closed position when
the pointer of the Sangamo meter has
returned to zero. After the battery
has been on discharge for a small pe-
riod of time, the switch on the shunt
trip circuit to the overload circuit
breaker may be closed if desired.

It should be the duty of operators in
the Marconi service, when the ampere-
hour meter indicates that a certain
amount of energy has been taken from
the cells, to place them immediately on
charge so as to bring them back to full,
normal condition.  Particular care
should be taken not to attempt to close
the overload circuit breaker when the

charge or discharge switches are in the

closed position. The circuit breaker
should be closed first and the main line
switches follow afterward; in this man-
ner the line is fully protected from
overload.

Receiving A New Battery

The following general instructions
in reference to the Exide storage cells
as furnished by the Electric Storage
Battery Company should be of value
to those to whom the care of these
cells is entrusted.

In unpacking a battery, keep  the
trays right side up in order to avoid
spilling the electrolyte (battery solu-
tion). After cleaning off the excelsior,
etc., from the top and sides of the trays,
remove all the soft rubber plugs from
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the cells and see if all cells contain the
proper amount of electrolyte. The
electrolyte should be about one-half
inch above the top of the plate. If the
electrolyte is uniformly below the
proper level, add enough distilled or
other pure water to bring the level to
the proper height. If the level of the
electrolyte in some cells is found be-
low the top of the plate it is due to
loss of electrolyte. If due to the tray
having been turned over during ship-
ment the excelsior around the top of
the tray will be wet and some acid
would be spilled from all of the cells
in that tray. In this case, replace the
amount spilled by filling the low cells
to the proper height with chemically
pure electrolyte of about 1.250 specific
gravity (7 parts of pure water and 2
parts pure sulphuric acid by volume).
If electrolyte in a given cell is low,
due to a broken jar, the bottom of the
tray will be wet, although the excelsior
around the top of the tray may be dry.
Replace the broken jar and add suffi-
cient acid to make up for the amount
lost. If it is found after replacing the
broken jar and giving the battery an
equalizing charge, that the gravity
does not come to approximately 1.275,
it is due to not having replaced the
same amount of acid as was spilled.
To adjust this, draw off some of the
electrolyte from the top of the cell and
add water of 1.300 acid as required to
bring the specific gravity to between
1.270 and 1.280. Put the battery on
charge at the low rate given on the
name plate of each tray. Charge at
about this rate until all of the cells gas
uniformly. Reduce the current to
about one-half and charge for about
three hours longer, when the battery
will be ready to be put into service.
It is advisable, however, before put-
ting the battery into service to take
and record the specific gravity of the
electrolyte of each cell. These read-
ings serve to indicate that the cells are
in a normal condition, also to show
approximately how high the gravity
should come at the completion of sub-
sequent weekly equalizing charges.
The battery may be discharged with-
out injury to the plate at any rate of
current it will deliver. The battery
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should be promptly recharged upon
reaching 1.7 volts per cell when deliv-
ering the normal service rate stamped
on the name plate.

It is uneconomical to charge the bat-
tery more frequently than once a week
unless the service requires it.

A battery should never stand com-
pletely discharged.

Keep naked flames away from the
battery at all times.

Keep the level of the electrolyte al-
ways above the top of the plate by re-
placing evaporation with pure water to
a height of one-half inch above the top
of the plate. This should be done be-
fore a charge.

Use only direct currrent for charg-
ing; if only alternating current is avail-
able apparatus must be secured to
change it to direct.

The positive terminal of the battery
must be connected to the positive wire
of the charging circuit.

The positive pole may be ascer-
tained by dipping the terminals of a
110-volt, direct current circuit into a
cup of water; bubbles will appear
about the negative terminal.

The charge for any of the batteries
of the Exide family may be started at
any available rate of current within
the capacity of the charging apparatus,
wiring and connections. The only lim-
itations of the charging rate at any pe-
riod of the charge are the gassing of
the cells and the temperature of the
electrolyte.

Stamped on the name plate of the
battery are two charging rates, the
lower of which is the finishing rate.

The higher figure is only given as
being under usual conditions a satis-
factory rate at which the greater part
of the charge may be given.

When the cells begin to give off gas,
lower the rate; when the current has
been reduced in one or more sets to
the “finishing rate” given on the name
Plate, continue at this rate until all the
cells in the batery are gassing uni-

formly, If, at any time during the
charge, the temperature of the electro-
lyte reaches 110 degrees F., the current
must be reduced or the charge tem-
porarily stopped. A full or partial
charge can, in case of necessity, be
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given the battery in a very short time
by starting the charge at a high rate.
Particular care must be taken to reduce
the current whenever gassing begins.

Once each week, immediately after
the battery has received its regular
charge, give it an equalizing charge of
not less than three hours at one-half
the finishing rate. This is particularly
important when a battery is not
charged every day.

An ampere-hour meter, when used,
should be set or adjusted to give the
battery the amount of charge necessary
to produce the uniform gassing at the
finishing rate, which indicates the com-
pletion of a regular charge. This
amount is usually from ten to fifteen
per cent. in excess of the discharge.
The weekly equalizing charge should
be given irrespective of the ampere-
hour meter.

Once a month and immediately after
the regular equalizing charge, check
the condition of the battery by hydro-
meter readings.  If the specific gravity
of the electrolyte of any cell is higher
than 1.300 or lower than 1.250, the
cause should be promptly investigated
and corrected.

When a battery is to remain idle for
a period of not to exceed four months,
see that it is in good condition and
give it an equalizing charge immedi-
ately before the idle period, and again
immediately before going into service.

The Electrolyte

The electrolyte in a‘cell consists of
a mixture of sulphuric acid and water.
Sulphuric acid does not evaporate,
water does. When the level of the
electrolyte in a cell becomes low it is
due, under normal conditions, to the
evaporation of water which should be
replaced ‘with water only.

There being no loss of acid it is
never necessary, during normal ser-
vice, to add any acid to a battery. Of
course, if a battery is upset and acid
spilled, or if a jar is broken and acid
leaks out, it should be replaced. In
the event of any cells having been
flooded by wash water or for any other
cause, provision should {immediately
be made to prevent a recurrence. Un-
less acid is actually known to be lost
out of a cell, none should ever be add-
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ed during the entire life of a battery.
The amount of acid lost in spray is im-
measurably small and should be neg-
lected. Use only distilled or other
water of approved purity for replacing
evaporation. Most natural waters con-
tain impurities, some of which are
chemically injurious to the batteries,
while others are not. Water for regu-
lar use in batteries should always be
submitted to the battery manufacturer
for approval. .

It is necessary that the plate and
separators be covered with electrolyte
at all times.

Replace evaporation in the cells
every five to fifteen days, depending
upon the conditions of service. The
best time for adding water is just be-
fore a charge.

A good method of replacing evap-
oration is to use a syringe. A standard
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hydrometer syringe with the hydro-
meter removed is suitable. ‘The elec-
trolyte in a fully-charged cell of the
vehicle type| should have a specific
gravity of 1.270 to 1.280, although the
battery will continue to give good ser-
vice between the limits of 1.250 and
1.300. If the specific gravity of the
electrolyte in any cell is higher than
1.300 it should be reduced. If lower
than 1.250 the cause should be prompt-
ly investigated and corrected.

During discharge the gravity of the
electrolyte becomes lower on account
of a portion of the acid in the electro-
lyte being combined in the plate in
producing the current. Thus, at the
finish of a normal discharge, the elec-
trolyte is 100 to 150 points lower than
at the beginning. When the battery is
recharged the acid will be returned to
the electrolyte and will restore it to
the former gravity.

CANADIAN MARCONI CO.S
REPORT

Ninety-three steamships of Canadian
register are equipped with the Marconi
system according to the annual report
of the Marconi Wireless Telegraph
Company of Canada. The company also
operates a total of forty stations in the
. Dominion, in Newfoundland and in Lab-
rador. An installation for high-speed
transmission has been made at Glace
Bay and the Louisburg trans-Atlantic
station has been completed and placed
in operation,

REPORT ON TIME SIGNALS

The annual report of the United States
Naval Observatory calls attention to the
importance of the wireless time signals
which it sends out. The report relates
that a merchant ship steaming out of
New York checked its chronometers
every day by means of the signals sent
out from Arlington until it had reached
a point 600 miles north of Rio Janeiro,
which is 4,250 miles from the govern-
ment station. The mean daily error in
transmission during the last fiscal vear
was 0.055 second, and the maximum er-
ror 0.36 second. due to a-change of rate
in the standard sidereal clock in conse-

quence of overhauling. " Among watch-
makers, jewelers and colleges the number
of sets in use for receiving time signals
has increased considerably. It is pointed
out that there is a difference of time be-
tween the transmission of the signal and
its arrival at a point which sometimes
amounts to 0.3 second. The Observatory
wants an appropriation from Congress,
declaring that the increased employment
of the signals for astronomical and other
purpose requiring a high degree of pre-
cision makes more efficient sending appa-
ratus desirable. Attention is also called
to the fact that a system of return sig-
nals should be arranged in order to ascer-
tain the exact time of the receipt of
signals.

SIGNALS FROM BOTH SIDES

J. H. A. Lendorf, Marconi operator
on the Zeelandia of the Dutch Lloyd, on
a recent voyage received the Arlington
time signals on five successive nights at
distances of more than 3,000 miles, the
distance on one occasion being 3,413
miles. On another occasion signals were
received from Eiffel Tower and four
hours later from Arlington. Lendorf
used a Marconi universal crystal re
ceiver.
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Connection to Jgpan Made
Over Pacific

CCORDING to prominent busi-
ness interests in Honolulu, the
name preferred for the Hawaiian Isl-
ands above all others is “The Cross-
roads of the Pacific.” Full justifica-
tion of this alluring sobriquet was
earned on February 2 when the west-
ern Pacific Ocean was bridged by mes-
sages from the Kahuku station of*the
Marconi Company, received and clear-
ly read by the Japanese government
station at Ochiishi, Hokkaido, Japan.

It was about 9:30 o'clock when the
Japanese night operators first heard
the Hawaiian messages, spanning a
distance approximately 3,400 miles.

On this page is reproduced the re-
port of the achievement as it appeared
In a Japanese newspaper, “The Shin-
poo.” and which may be freely trans-
lated in part as follows:

“Tokyo, Japan, Feb. 3.—Some time
ago the Marconi Wireless Company
planned to put up around-the-world
connections with the local stations
having the latest type equipments and

509

has been earnestly endeavoring, day
and night, to exchange messages be-
tween Japan and Hawaii, after having
several conferences with the Depart-
ment of Communication. Ochiishi sta-
tion (in Hokkaido) has at last suc-
ceeded in receiving messages sent from
Kahuku station, very distinctly. This
has made a new record of oversea mes-
sages between Hawaii and Japan
(3,500 miles). Many years of experi-
ment has thus not been fruitless and
the way has now been opened for its
realization.”

Prior to catching the signals of the
Hawaiian stations, oversea messages
were being received in the Ochiishi sta-
tion from the Pacific Mail liner Man-
churia, 1.100 miles off the Japanese
coast and bound for Honolulu. The
Ochiishi operators declared that the
messages from the Marconi Hawaiian
station were clearer than those from
the steamship, despite the fact that the
distance was more than three times as
great. The communication lasted for
about an hour. ’
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sire to see something
more of the world than the scenes of his
native place provided, he ran away from
his home in Greenup, Ill. Two years
passed before he returned to Greenup,
in the course of which he concluded a
course in railroad telegraphing at
" Janesville, Wis. He next entered the
high school at Bloomington, Ind., com-
pleting a four years’ course in two
years.

The scientific and engineering course
in Indiana University appealed to him
as a further means of education, but
lack of funds stood in the way of carry-
ing out his plans. This did not long
deter him, however, and in 1906 he en-
rolled as a student at the University.
For two years he devoted himself to
his studies, but at the end of that time
he was compelled to abandon his Uni-
versity course because of trouble with
his eyes.

Campbell, disappointed because of the
ill-fortune which had prevented him
from following out his ambitions, then
determined to seek knowledge in
travel, enlisting as an electrician in
the United States Navy. He was sent
to the Brooklyn Naval Electrical
School, where he received elementary
instruction in wireless engineering and
operating, after which he was detailed
as wireless operator and general elec-
trician on the flagship of Rear Admiral
Osterhaus, of the Atlantic fleet. At

(7 I 3 o T R R NV R BN

and compelled to put in
at Bermuda for a general overhauling.

While in port the captain of the Walke
asked Campbell to install a 2 k.w.
quenched spark set. This task Camp-
bell, with the assistance of the ship’s
carpenter and blacksmith, successfully
completed. Excellent long distance re-
sults were obtained by means of this set
and the Walke was chosen to handle all
traffic between the flotilla and the Com-
modore’s flagship.

Campbell spent eighteen months at
sea, obtaining an honorable discharge
in the spring of 1912. He then became
an employee of the Corinth Light and
Power Company, in Corinth, N. Y., but
attracted again by the fascination of
wireless, he entered the service of the
American Marconi Company in ‘the
winter of 1912. Not long after he had
become a Marconi man he installed a
set on the sealing vessel Neptune of
St. Johns, N. F,, incidentally becoming
acquainted with Captain Bartlett,
known to the world because of his con-
nection with  Arctic explorations.
During his service with the Marconi
Company Campbell has been in charge
of special tests and has acted as labra-
tory assistant and inspector. He has
occupied his present position since
Henry E. Hallborg left the New
Brunswick station to enter the United
States Government service as expert
radio aid.
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The War Incidents

NOTHER instance of the effective
A use to which wireless telegraphy
has been put in the European war is pro-
vided in accounts of the depredations of
the German converted merchantman
Prinz Eitel Friedrich which reached
Newport News, Va,, recently, after she
had spent seven months in harrying the
sea commerce of her enemies. She
steamed out of Tsintao last September,
crossing the Pacific, rounding Cape
Horn and making her way up the At-
lantic. In the course of the voyage she
sank eleven ships, including the Ameri-
can sailing vessel William P. Frye.

The Eitel Friedrich passed out
through the Jdpanese Islands, eluding a
number of British, French.and Japanese
warships. Her first capture was the
English steamship Charcas, which was
taken off the Chilean coast. Then the
sea rover encountered the French sail-
ing ship Jean. The latter was towed to
Easter Island where the people from the
Charcas, the Jean and the English steam-

ship Keldaon, overtaken and destroyed
en route, were landed. Afterward the
Eitel Friedrich steamed down the Chil-
ean coast to Cape Horn, and made her
way up the Atlantic. The Russian bark
Isabella Brown next fell into the clutches
of the German craft, and the William P.
Frye and the French bark Jacobsen en-
countered the same fate. Thus the raid-
er steamed on, the Indradoe, the Mary
Ada Short, the Floride and the Willerby
in turn being among her victims.

The navies of the Allies have been de-
scribed as making persistent attempts to
locate the Eitel Friedrich, but without
success. The success of the raider in
eluding craft of the Allies was doubt-
less due in a large measure to the fact
that she employed her wireless to keep
her officers informed regarding the po-
sitions of other ships.

When the Eitel Friedrich was off the
coast of Chile near the point where Ad-
miral Craddock’s ships engaged in battle
with the German squadron, the wireless

The wireless station in the fortress of Przemysl, the Austrian stronghold which finally fell
before the Russian onslaughts after ncarly seven months of almost continuous siege

SII
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of the raider brought news of the en-
counter. After she had rounded Cape
Horn she heard by means of wireless of
the battle off the Falkland Islands.

The Friedrich did not molest any ships
for two weeks before reaching Newport
News, because of her commander’s wish
to avoid any possibility of betraying her
position to British cruisers. When she
neared the Virginia capes her wireless
operator received information that there

THE WIRELESS AGE
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they also photographed an aeroplane
which was soaring above the vessel.
They were considerably surprised a
short time afterward when the vessel
was boarded by German officers and they
were placed under arrest. Their explan-
ations not being satisfactory, their cam-
era and photographs were confiscated
and they were taken from the vessel and
locked up. It was not until several days
later, after their stories had been thor-

The Dacia, formerly a Hamburg-American liner, transferred to the American flag and
Marconi equipped after the outbreak of hostilitics, as she appcared wwhen
seized by a French cruiser

were four English warships nearby. The
German craft eluded them, however, and
made her way safely into port.
Operators M. W. Grinnell and A. E.
Ericson, of the American Marconi Com-
pany, who were detailed on the City of
Macon when she steamed from this
country recently, bound for Bremen,
Germany, underwent an eventful experi-
ence, having been arrested as suspected
spies and imprisoned. When the steam-
ship arrived near the mouth of the River
Weser the wireless men took several
photographs, among the objects which
they snapped being a torpedo boat de-
stroyer and a floating mine, While the
Macon was steaming up the River Weser

oughly investigated, that they were re-
leased.

Fritz Kleist, a Marconi operator. has
lheen held as a prisoner of war in Hong
Kong since the outbreak of the European
war. Kleist joined the Marconi service
in 1912 and was sent to San Francisco
in 1913. ‘He was in charge of the wire-
less equipment on the steamship Man-
churia which arrived in Hong Kong on
August 1oth last. Kleist’s arrest fol-
lowed the arrival of the Manchuria. He
has written to THE WIRELESs AGE, say-
ing that “after my release from here.
which T hope will be soon, I am going
back to San Francisco to join the Mar-
coni Company again.”
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With the

The Central Radio Association, re-
cently organized with the object of ce-
menting closer relationships between
the amateurs of the states lying be-
tween the Ohio and the Rockies, re-
ports an  enthusiastic reception
throughout its territory. The secre-
tarv, H. B. Williams, of Chanute,
Kans,, is desirous of obtaining call let-
ters and descriptions of all amateur
stations in the district.

At a recent meeting of the Colorado
Wireless Association, of Denver, W. S.
Lapham was elected president; H. O.
Whitman, vice-president; M. Ander-
son, secretary; E. S. Stockman, treas-
urer, and W. H. Smith, chief operator.
The association has now secured perm-
anent quarters on the top floor of the
Y. M. C. A. building and erected an
aerial 400 feet long with an average
height of 150 feet.

The spark gap in the Simsons’ station is
mainly made up of a condensed milk can,
a broken phonograph record and ingenuity

A. Gail Simson and Lloyd H. Sim-
son, of The Dalles, Ore., announce
their longest receiving records as Key
West and Panama, with the 1 k.w. sta-
tion shown in the photograph. In the
upper right hand on this picture may
be seen a telegraph sounder used as a
buzzer on party line (110 volts through
lamp resistance). There are no
switches in the hook-up, as the sound-
ers are in multiple. Other details of
the station are described thus: “Just
below, and on the condenser, is a 1 k.w.

Amateurs

Thordarson transformer. The con-
denser consists of five plates of window
glass 22 x 24 inches, coated with tinfoil
sheets 18 x 20 inches.. The oscillation
transformer is of 1 inch copper ribbon
(10 turns secondary, 7 turns primary)
mounted on inch square hickory rod.

“After much experimenting we
found that a water cooled spark gap
was the only straight gap we could use
with any degree of efficiency. We con-
structed it of the following materials:
A five cent condensed milk can (the
lid bent back for a tab), a blown porce-
lain fuse, an elevator contact for the
other electrode, part of a broken disc
phonograph record, and a couple of in-
sulators. It is a gap that anyone can
afford and one that is an improvement
over the old straight gap.

“For receiving we have a Murdock
variable condenser, Clapp-Eastham re-
ceiving cabinet and Brandes Trans-At-
lantic phones. We do not use a fer-
ron detector. We have tried ferron,
carborendum and galena, but have
found for sturdiness combined with
sensitiveness that silicon is superior.

“QOur aerial is composed of two
cables of 4-strand phosphor-bronze
(No. 20) on 20-foot spreaders. The
aerial is of the inverted “L” type. 685
feet long, 100 feet high, grounded on
water pipes, buried wire netting, bun-
dles of wire and copper boiler bottoms.

“Owing to our being so far from
commercial stations we were granted a
license in spite of our long wave
length.”

J. Arthur Evans, of Richmond, Va,,
has both telegraph and telephone con-
nections in his station, and has it wired
with a code practicing device for four.
The station as it stands to-day is the
result of three years’ experimenting.

The receiving set, comprising essen-
tiallv a navy type receiving transform-
er, trans-Atlantic phones, variable and
fixed condensers, perikon and galena
detectors, and pole changing switches,
is mounted on a mahogany panel. Be-
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William C. Miller of Bushnell, Ill., has raised the efficiency of the pictured trans-
mitting set through WIRELESS AGE articles

hind the loose coupler may be seen a
case containing a portable receiving
set.

The transmitter consists of a 1 k.w.
transformer, plate glass condenser,
with oscillation transformer mounted
above, rotary gap in glass case, straight

A code practicing device for four is a uscful
addition in the station of J. Arthur Evans

gap on top, heavy key and commercial
type antenna switch.

The station is situated on a bluff,
towering three hundred feet above the
James River and the surrounding
country. The aerial, 60 feet high and
135 feet long and consisting of four
7-22 phosphor bronze wires on 18-foot

spreaders, and thus favorably located,
is specially efficient.

In Bushnell, Ill.,, William C. Miller's
amateur equipment has a reliable re-
ceiving range of from 800 to 1,000
miles and 105-mile transmission to his
credit under fair conditions. The char-
acter and arrangement of his apparatus
are well displayed in the accompanying
illustration.

Plans to promote a state-wide associa-
tion of amateur organizations were
made at the annual meeting of the Wire-
less Association of Pennsylvania, recent-
ly held in its headquarters at 200 North
Fifteenth street, Philadelphia. Since it
organization in 1910 this association ha:
confined its activities principally to the
city of Philadelphia and its immediate
vicinity. Under the direction of a com-
mittee other clubs will be invited to co-
operate in the new plan of expansion.

Archibald Thomas, a member of the
leper colony on Penikese Island, who
kept in touch with the outside world by
means of wireless telegraphy. died re-
cently. He was twenty-five vears old.
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A Few Words to the Wise

PPLICANTS for first grade wire-
less license certificates should
have far-reaching knowledge when they
visit the United States Navy ‘Yards now-
adays to take the examination. This con-
clusion is based on the fact that those
in charge of compiling the questions
have included queries regarding pieces
of apparatus which are not in use by
commercial wireless telegraph compan-
ies. As a result, the prospective holder
of a First Grade License, who has in-
formed himself concerning the elements
of electrical engineering, is called upon
to describe a piece of equipment which,
from an electrical viewpoint is simple,
but from the mechanical standpoint is
extremely complicated. Thus, unless he
has a keen appreciation of perspective
and is also skilled in mechanical drawing
he is likely to find himself confronted
with problems which apparently cannot
be solved.

Reference is made to the query which
asks the applicant to describe fully and
show by a detailed drawing the construc-
tion and operation of an alternating cur-
rent circuit breaker.

A sketch of the Roller-Smith overload
circuit breaker which, except as regards
calibration, is correct for either direct or
alternating current, accompanies this ar-
ticle. It should be stated at the outset
that we have no knowledge of any com-
mercial company which employs circuit
breakers on ‘their commercial marine
wireless equipments.

A description of the apparatus is as
follows: As per the diagram (Fig. 1), a
heavily copper-plated rectangular core,
A, journaled on the cylindrical shaft
shown, is supported by the latter, be-
tween two non-magnetic supporting
frames, one of which, B, is visible in the
cut, the other of which is, of course, not
shown because the view is a sectional
one. To this rectangular core there is
secured the terminal of a laminated
winding formed of a plurality of hard-
ll'glled copper strips, C, and also the arm,

The arm, D, has riveted to it the heavy

cross plate, E, against which in turn bear
the fingers of the laminated brush, F,
which forms a stationary main current
carrying member of the device. The
strong outward pressure exerted by the
brush, F, on the arm, D and E of the cir-
cuit breaker in the position shown tends
to throw the device open. This tendency
is assisted to some extent by the resil-
iency of the windings forming the coil,
C, which are always striving to assume
their initially straight form.

The arm is restrained from so opening
by the mechanism formed by the rollers,
G and H, and the housing, I, which is
pivoted at J. This follows because the
dimensions are such that with the handle
on the circuit breaker pulled down to its
lowermost limit a straight line joining the
center of the bearings of J and G, falls
just below the center of the bearing of
H, from’ which it is clear that the out-
ward pressure of the brush tends to force
the roller, H, up and consequently the
handle down. This they are not free to
do because of the stops which are pro-
vided.

For causing H to roll over the center
just described when there occurs a load
in excess of that for which the breaker is
set, there is provided the copper-plated
iron armature, K. This armature is of
the inverted U shape, when viewed fac-
ing the breaker, the letter K being in the
cut at the lower extremity of one leg.
The other leg is symmetrical, but is not
shown, in view, being a sectional, one.

The cross member of the U is shown
in the section at L and the armature as
a whole has integrally attached to it a
heavy finger, M. The armature is free
to swing on a pivot, N, and carries a
pointer, O, which moves over the cali-
brated scale, thus enabling the setting to
be readily observed. Appropriate stops
limit the travel of the armature in each
direction, one of them being adjustable
so as to enable the distance between the
upper face of the legs, K, and the lower
face of the square core, A, to be varied
at will.
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Fig. 1

When the preceding explanation is un-
derstood the operation of the circuit
breaker becomes obvious. Current en-
tering through the lower studs flows
through the laminated strap winding, C,
and thence into the arm, D, through the
contact plate, E, into the stationary
brush, F, and finally out through the up-
per stud Q. In its passage through the
laminated winding, C, the square core, A,
is, of course, magnetized to a degree de-
pendent on the current strength. When
this magnetization reaches a predeter-
mined value the attraction exerted on the
ends, K, of the pivoted armature causes
the latter to rise with great and increas-
ing velocity, finally bringing the finger,
D, which forms part of the armature
into violent contact with the face, R, of
the corresponding projection on the
housing which carries the handle and the
roller, H.

This heavy blow, of course, causes H
in its rotation about the shaft, J, to go
over the center, and consequently allows
the strong outward pressure of the
brush, F, and the resilient coil, C, to
throw the arm outward with a high ve-
locity and so break the circuit, first be-

tween the brush fingers and the contact
plate and finally between the carbons, F
and S, one of which is rigidly secured to
the arm, and the other resiliently mount-
ed on its supporting spring. To reset the
breaker the handle which the act of
opening has raised is pulled down, thus
bringing the roller, H, into engagement
with the roller, G, once more and in that
way forcing the arm back into its initial
position.

The circuit breaker, therefore, takes
the place of the fuse with the exception
that unlike the latter, when it has per-
formed its function, it is again operative.

The circuit breaker may be simply de-
fined in the following manner: It is a
device for automatically opening an elec-
trical circuit when the current in that
circuit has risen above a certain prede-
termined value. An electro-magnet con-
nected in series with the main line cir-
cuit has an armature which operates on
a trigger. The trigger when pulled re-
leases a larger arm which carries the
main contacts for breaking the circuit.
This arm is held in position against the
pulling action of a heavy spring. When
more than the number of amperes for
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which the circuit breaker is adjusted,
flow through this magnet, the trigger is
pulled and the main line contacts are
forcibly opened to prevent arcing. The
separating arms of the circuit breaker
carry carbon contacts as well as copper
strips, the copper strips separating first
at the break, and the carbon contacts
last. The circuit breaker may be ex-
plained in an elementary manner with
the aid of Figure 2. Here the source of
energy is a direct current armature
marked DC; an energy absorbing de-
vice is represented by the load, B. The
circuit breaker is represented by the
winding, S, the plunger, T, the movable
arm, M. and the stationary contact M-1.
\When the current flowing from the gen-
erator, DC, exceeds a certain value the
magnetic flux acting on the plunger, T,
becomes of such intensity as to draw the
contact, M, away from the contact, M’,
M being held in the open position by a
large spring shown in the drawing.

It is not intended that this simple cir-
cuit diagram should in any manner rep-
resent the mechanical actions of a cir-
cuit breaker. It is intended only to clear
up the function of the instrument as a
whole. Many of the important mechan-
ical considerations have been entirely
left out.

The applicant for the government cer-
tificate is often asked in his examination
to give a detailed explanation of the Edi-
son storage cell. The following state-
ment is not intended to be a discussion of
the relative merits of the lead cell and
the Edison cell, nor in any sense a reflec-
tion on the latter, but we might advise
that not a single cell of the Edison type
is in use commercially by the Marconi
Company. However, certain ship instal-
lations of the United Fruit Company
have a set of Edison storage cells for
supplying energy to the motor generator
in case of emergency.

In distinction to the lead cell which
employs an acid electrolyte, the Edison
cell has an alkaline solution consisting of
a 21 per cent. solution of potassium hy-
drate mixed with a small amount of lith-
ium-hydrate.

The positive or nickel plate consists of
one or more perforated steel tubes, heav-
ily nickel-plated, filled with alternate lay-
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ers of nickel hydroxide and pure metallic
nickel in exceedingly thin flakes.

The tube is drawn from a perforated
ribbon of steel, inckel-plated, and has a
spiral lapped seam. This tube, after be-
ing filled with active material, is rein-
forced with eight steel bands, equidistant
apart, which prevent the tube expanding
away from and breaking contact with its
contents. The tubes are flanged at both
ends and held in perfect contact with the
steel supporting frame or grid made of
cold rolled steel, nickel-plated.

The negative or iron plate consists of
a grid of cold rolled steel, nickel-plated,
holding a number of rectangular pockets
filled with powdered iron oxide. These
pockets are made of very finely perforat-
ed steel, nickel-plated. After the pock-

Contuct closed when
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Fig. 2

ets are filled, they are inserted in the
grid and subjected to a great pressure
between dies which corrugate the sur-
face of the pockets and force them into
practically integral contact with the grid.

An important feature in connection
with the Edison cell is that the density
of the electrolyte does not change on
charge or discharge; consequently hy-
drometer readings are unnecessary.
Another important feature is that no
acid fumes are given off during the
charge.

The normal average charging rate of
an Edison cell as compared to a lead cell
of the same capacity, is much higher,
and the battery will stand a very much
higher charging rate than lead for the
reason that the higher temperature inci-
dent to a heavy charging rate, such as is
used when necessary to charge a battery
hurriedly, does not soften the active ma-
terial in.the plate, whereas, in the case
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of the lead battery it may result in rapid
deterioration.

For charging purposes it should be of
interest to know that although the nor-
mal voltage of the cell is 1.2 volts the
charging voltage for the cells should be
1.85 volts per cell. The following table
will, therefore, be found useful:

24 cells require a line voltage of 45 volts
28 (13 ({3 . [ 14 ‘“ 43 52 €«
32 “ 13 €« ‘“ [ “ & <«
{3 [ “ [ “ {3 [
36 “ (3 [ € ‘" {3 67 13
40 €« 3 “ [ “«“ 13 g: 11
g [ 3 [ ‘“ ‘" “ 90 “
52 ““ “ 13 [ “ [ 96 11
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56 cells require a line voltage of 104 volts
® ‘“ ‘ ““ “ [ “ III €«
etc.

When the voltage of a given cell drops
to .9 it should immediately be placed on
charge.

When the DC voltage is higher than
named for a given number of cells, a re-
sistance of some sort must be inserted
in series with the cells on charge in order
to reduce the voltage to the required
point.

It is hoped that the foregoing data will
be of assistance to those who contem-
plate taking the United States License
examination in the near future.

WIRELESS IN HAMILTON

Officers of the Hamilton Radio Association.

From left to right:

Shuler Doron, secretary and chief

operator; Arthur Letherby, vice-president; Hughes
Beeler, president, and Cecil Hopkins, treasurer

An organization known as The Ham-
ilton Radio Association was formed re-
cently in Hamilton, Ohio, with forty lo-
cal amateur operators out of a possible
hundred attending the first meeting.
Hughes Beeler was elected president;
Arthur Letherby, vice-president; Shuler
Doron, secretary and chief operator;
Cecil Hopkins, treasurer.

The private wireless station owned by
Shuler Doron, on Prospect Hill, works
under a commercial license with a clause

making it a government station in time
of emergency. Its sending range is said
to be 500 miles, and messages have been
received up to 2,500 miles. Cincinnati,
Dayton, Indianapolis, Sandusky, Cleve-
land, Columbus, and Duluth, Minn., are
within easy access. Messages from
Arlington, Key West, Colon, and Say-
ville, are regularly picked up.

The majority of the members of the
association have already passed the first
grade examination and obtained licenses.
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RECENT PATENTS

1,129,821. WIRELESS TELEGRAPHY. Louts TroN-
cHox, DParis, France, assigncr to Compagnie Generale
Radlo-Telegraphique, Paris, France. Filed Dec. 6, 122,
Serial No. 785,328. (Cl. 260—8.)

’ -
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The process of eliminating the effects of several disturb-
ing stations at a radlo-telegraphic receiving station and-
of simultaneously adjusting the receiver for efficient re-
ception which consists in listening in over a tight cou-.

THE WIRELESS AGE
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1,127,921. APPARATUS FOR RADIO COMMUNICA«
TION. GEEENLEAF WHITTIER PICKARD, Amesbury;
Mass., assignor to Wireless Speclalty Appsratns Come-
pany, B Mass,, a Corporation of New Yurk. Com-
tinuation of application Serial No. 461,617, filed Nov.‘
9, 1008. This application filed Apr 24, 1013, Seriat
No. 763,408, (Cl. 260—40.)

1. In an apparatus for radio communication, means for
tuning to resonance by inductance variation, a high-
) frequency oscillation-circuit of a recelving station, whick
comprises a high-freq ind coll isting of
many turns of wire arranged around a non-magnetic core
and closely adjacent to each other successively to provide
maximum self-induction and wave-length-range for mini-
mum distance between the ends of the coll: In combina-
tlon with a switch-panel arranged alongside sald coil;
switch-connectors mounted on the same side of said panel
as sald inductance coll ; two awiteches with thelr contacts,
mounted on the other side of said panel, the arms of the
awitches ULeing adapted for comnection with the high-
frequency circuit to be brought to resonance, and the
switch tacts belng cted _with said switch-cons

pling s0 as to detect all frequencies received,
ously offering to the passage of the currents the large re-
sistance produced by a slightly damped circult loosely
coupled to the recefving circult and tuned to the frequency:
of the waves which it is desired to receive by adjusting
such circuit until the energy of ,the desired frequency
which reaches the telephone over the tight 1 be-

t on the coll-side of the panel; Intervening com-
nectors mounted on the coil-side of sald panel; leads®
connecting the switch-connectors with sald Intervening'
connectors, and leads or taps from said intervening com-
nectors to sald Inductance coll; the contiections and tups
from the switch-contacts of each switch to the coil belng
of limited and thereby avolding serlous parasitic

comes & minlmum, and then listening in over the Ioote
coupling.
]

1,127,788. TUNING DEVICE FOR WIRELESS-TELE-
GRAPH SYSTEMS. ALLEN J. COUGHENOUR, Fort ‘Leav-
eaworth, Kans. Filed Jan. 24, 1914. Serial No. 814 212,
(Ci. 171—119,) ’

1. In"'a tuning device for wireless felegraphy systems,

a variable inductance cou including a plurality of wire
‘conductors, each provided with a coll, sald colls being
arranged in nested relation, and a switch Including a base,
2 plurality of conductors mounted upon sa{d base and ar-
rapged in parallel pairs; the ends of each wire beling con-
nected to the contignous eonductors in adjacent pairs, ¢on-
tact members arranged upen the base in opposed relation
to each pair of conductors aud spaced therefrom, a wire
ting the tact s together and adapted to

be grounded, and a switch member mounted for rectilinear
movement over the switch base and provided with a plu-
rality of circuit clost said b being ar-

ranged in coBperative relation with the conductors and
Contacts upon the switch basc whereby the movable switch
member may be positioned to engage any one of said cir-
cuit closing members with one of the conductors and the
opposed contact to close the circuit, certain of the other
clmt_g[oqu members being engaged with the respectiva
pairs of to include fn the ci a, pr
mined sumber of the fnductance colls..

currents, by means of an arrangement consisting in mak-
Ing the connections from the switch-contacts of ome:
switch, odly to points of the coll which are separated by
relatively large portions of the coll, over a portion of the:
coll up to a definite intermedlate point, and ln'provﬂl-(;
for smaller adjustments by making the connections mn"
the switch-contacts of the other switch to points of the
coil beyond sald intermediate polnt which are separated
by relatively small portions of the coll; and méans for
connecting sald fixed polnt of the coll intermediate the
large and small subdivisions thereof, with both_ uu‘
switch-sets, whereby they both coBperate to cut into the’
high-frequency circuit to be tuned, large and small unlu;
of' inductance on opposite sides of said fixed intermediate
. point of sero inductance in clrcuit.

1,128,817. VALVE-DETECTOR FOR WIRELESS. GREBN-
LEAY WHITTIER PICKARD, Amcsbury, Mass., assignor to
Wireless 8pecialty Apparatus Company, Boston, Mass.,

Filed July 3, 1912, Se-

(Cl. 250—27.)

a Corporation of New York.
rial Na. 707,818.

“«0

Ox

1. A rectifier detector of the Edison-effect- fype, which
comprises hot and cold terminals and &n electrically con-
ducting sheath substantially cowpletely surrounding the
same.
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The Edstor of this department will give preferential attention to contribu-
tions from amateurs covering the design of transmitting sets, wave-meters, etc.

There is an over-supply of material on receiving tuners,

couplers

FIRST PRIZE, TEN DOLLARS
An Oscillation Transformer

The amateur experimenter, when
constructing his transmitting equip-
ment, is apt to be more or less neglect-
ful in the design of the oscillation
transformer, and as a result a wave
may be emitted from the set which
does not fully comply with the United
States regulations. I consider my de-
sign unique in that it allows the degree
of coupling between the primary and
secondary windings to be adjusted with
facility, affording such values that the
emitted wave will meet all require-
ments.

The two windings are not wound ex-
actly parallel to one another, the prim-
ary winding being made in the form of
a large clock spring and the secondary
winding being a helix of ordinary de-
sign.

The complete transformer is con-
structed as follows: As a support for
the primary winding, secure a round
ring of one-half inch wood, having the
dimensions shown in Fig. 4, namely,
outside diameter, eighteen inches; in-
side diameter, twelve inches. Next ob-
tain four pieces of black fibre, I1x1x3
inches. These should be slotted to re-
ceive the copper or brass ribbon, which
constitutes the primary winding. The
fibre supports are then placed equi-

particularly “loose-

the designs for the mafority ofwhich present nothing new or original.

distantly around the wood ring by
means of brass screws.

In the piece of fibre marked X, in
Figs. 1 and 2, drill a J2-inch hole about
Y-inch in depth to receive a round
fibre rod, 75 x 114 inches, which is to
actasa bearing. “This may be fastened
in place with glue. Do the same with
the piece marked Z. In this case the
size of the fibre rod is V4 x 314 inches
and is threaded at the end to receive
the handle marked A. The primary
winding is now put in place; it consists

3

ok dover

1

Top view
Fig. 1, First Prize Article
of three turns of 1x11/16-inch rib-
bon. o )
The secondary winding is of the

520
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—S/0E VIEW -

Fig. 2, First Prize Article

plain helix type, 8 inches in diameter
by 9 inches in height. It is wound
with sixteen turns of 4 x 1/16-inch
copper or brass ribbon and each turn
is spaced 14 inch from the adjacent one.
In order to improve the insulation of
the secondary. winding,
should be put on as shown in Fig. 6,
M and N, in Figs. 5 and 6 being two
pieces of fibre or hard rubber. The
slots in N are 1/16 of an inch in depth
and !4 of an inch in width. The rib-
bon is first wound in the slots and
then M is fastened on by means of
brass screws long enough to extend
into the wood. This completed, it
should have the appearance as indi-
cated in Fig. 6, the white slot repre-
senting the copper or brass ribbon.
The primary and secondary wind-
ings are now to be mounted on a base
or support. The base is made from a
piece of I-inch stock and is 23 inches
square, with a !4-inch bevel on the
upper edge. The supports, S and T.
are also made from 1-inch stock and
cut as in Fig. 3. , The hole marked H
is drilled half way through on one sup-
port, and all the way through on the

the ribbon.

other. The support for the secondary
winding marked B 'in Fig. 2 can be
made either round or square, but
should have a slight taper. The handle
marked A is made of either hard rub-'
ber or fibre, 3 inches in diameter and
7% of-an inch in thickness. ,

The woodwork should be treated to
match the instruments of the maker’s
set. The degree of coupling is varied

l—— ,__I

ol
A Brengh o0 ave ot ”
nd sogy ha¥
o bty s o a

SuseonTs (-,-4
-2 Required -

Fig. 3, First Prize Article
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by turning the handle as shown; con-
nection is made to the primary and sec-
ondary winding by means of clips.

E. C. EriksEN, Cdlifornia.

——

|
|

Fig. 4, First Prize Article

SECOND PRIZE, FIVE DOLLARS

An Efficient Method of Wiring a

"~ Station -

As a regular reader of your maga-
zine; I have read many articles on how
to connect up a wireless telegraph set,
but as yet I have seen nothing that I

suis” |
Lo g

b

Frbre or Hord Rvbber

Fig. 5, First Prize Article

believe can come up to the arrange-
ment I am about to describe. The ma-
jority of amateur operators prefer to
have their transmitting sets in their
room, but those using high power

THE WIRELESS AGE
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transformers have difficulty in muf-
fling the spark, which is very annoy-
ing to other persons in the house, espe-
cially late at night. *This was the dif-
ficulty I encountered, so I hit on the
following plan:

I transferred my sending set to the
attic and by means of a magnetic key
and relay, was able to work it from my
room downstairs (see diagram). By
using the steam pipe for the return
wire, only three wires were required to
be run from the attic to the room. If
a straight gap in place of a rotary gap
is employed, only two wires are re-
quired.

- The advantages of this method of
connection are self-evident, for chang-
ing the apparatus from a sending to a
receiving position and vice versa, re-
quires simply a S. P. S. T. switch
which shorts the primary of the receiv-

Fig. 6, First Prize Article

ing transformer; the rotary spark gap
may be left running while receiving
and by means of another S. P. S. T.
switch may be started before the other
fellow is through sending, so that the
ratary gap is at full speed when you
are ready to make reply. As stated,
the primary winding of the receiving
transformer is short-circuited during
the period of sending.. Since some en-
ergy is absorbed by the secondary
winding, every dot and dash sent out
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70 volt A.C —|l Secal

Magnete key Trons/ormer
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Drazwing, Second Prize Article
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- Fromt view —

Fig. 1, Third Prize Article
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- Plears View -
(Fop boarsd

ravoves))
Fig. 2, Third Prize Article

may be read in your own telephone.
and besides there is no danger of
knockig the detector out of adjustment.

The magnetic key I made from the
magnetic of an old telegraph instru-
ment, and an ordinary wireless key.
To prevent it from consuming too
much current, the relay should be
wound to a fairly high resistance,
about 40 ohms. Two cells of battery
lasted three months on this circuit.

I believe that anyone having an attic
or shack in which to place his trans-
mitting appparatus will be more than
pleased with this method.

THE WIRELESS AGE

APRIL, 1915

— FRONT PANEL —
Wiring Diagrer.

Dot

|
=

i

Fig. 4, Third Prize Article

Ferhaps a word or two regarding
my sending apparatus may be of in-
terest. For a transformer I use a Pack-
ard 14 k.w. set up in an oil case. The
condensers are of the glass straight
type. At first I experienced so much
trouble with breaking of the plates that
I made a case for them and filled it
with oil. This destroyed the brush
discharge and I now have very little
trouble. The rotary spark gap was of
my own construction and I soon dis-
covered that by placing sewer points
on the wheel, although it gave a lower
tone, I secured a spark of considerably

ed— ©

Q)

-
—

”
—4

- FRONT PANEL =

Drilling Dimensions

Fig. 3, Third Prize Article
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-

Fig. 5, Third Prize Article

more volume, which enabled me to
work longer distances. All the leads
of the ascillatory circuit are made of
cog)per ribbon and are as short as pos-
sible.

I have done extremely good work
with this set and see no reason why
all amateurs should not achieve similar
results.

Joun O. ARcHIBALD, Massachusetts.

THIRD PRIZE, THREE DOLLARS
A Receiving Set of the Inductively-
Coupled . Type
I recently designed and constructed
a receiving set of the inductively-
coupled type which gives excellent re-
sults. The construction is not compli-
cated nor the material expensive. The
set is also very compact and suitable
for portable work, particularly on ac-
count of the fact that all parts with the
exception of the detectors are on the
inside of the case. The adjustments
for tuning to resonance are made by
the multiple point switches on the
front of the case; the coupling is varied

by the rod to the right.

The drawings accompanying this ar-
ticle are sufficiently clear for construc-
tion, but a brief explanation may assist
the elementary experimenter. A front.
view of the containing case is shown
in Fig. 1. The double switch on the
right controls the primary winding.
The switch, which is turned by the
knob, gives ‘“coarse” adjustments of
the inductance value, allowing ten

Fig. 6, Third Prize Article

turns to be added or subtracted at a
time. The second switch, which is
turned by the small knob on the end
of the lever, connects in two turns at
a time. This method of employing the
switches allows very close adjustment
of inductance values to be attained as
the switch may be set on the ten turn
tap for the coarse adjustment; then, by
turning the lever switch to the right or
left, an adjustment within the ten turns
either way may be reached.

The lever switch on the left con-
trols the secondary ,winding, connect-
ing in fifteen turns at a time, while the
knob on the left operates the variable
condenser. A side view of both of
these switches is given in Figs. 5 and 6.

Fig. 2 is an inside view of the case
with the top removed. This top is
fastened with hinges at the back so
that the test buzzer which is placed
inside is accessible for repair. The
buzzer is operated by flashlight cells
which are also placed inside the case.

Fig. 3 is a front view, giving the
dimensions for drilling. After this
piece has been stained it should be
drilled from the back and the tap num-
bers put on with steel dies. The con-
denser scale can be scratched on with
a sharp pointed compass. This is then
inked in with a pen and black drawing
ink which makes the figures on the
scale show up well.

A diagram of the coOnnections is
given in Fig. 4; the wire marked “con-
denser” is connected to the condenser
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stationary plate.

A detail of the switch for the sec-
ondary and the condenser knob is
shown in Fig. 5. The rod which goes
to the condenser plate is 3/16 of an
inch in diameter and extends through
a rubber bushing; the latter in turn ex-
tends through the secondary switch
lever and is insulated from the rod by
a washer having a hole 5/16 of an inch
in diameter. The washer has a 1/16
inch hole drilled in one side to pin it
down and keep it from turning, and
also to make connections from this
switch.

The double primary switch is shown
in Fig. 6; it is similar in construction
to the secondary switch. The 5/32
inch screw extends through a rubber

THE WIRELESS AGE
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tionary and 5 movable plates which
are separated by washers and kept
from touching by use of old but per-
fectly clean photographic films. The
plates for the condenser were made
from heavy sheet copper and were cut
by a printer on a cutting machine; the
round plates. were first cut square and
the corners then chipped off until
nearly round. The plates were finally
rounded on an emery wheel and fin-
ished with a file. In this way the plates
were kept perfectly flat.

The tubes or insulating supports for
the primary and secondary windings
are shown in Figs. 10 and 11. They
were made of cigar box wood thorough-
ly dried and scraped perfectly cleaun.
each being 314 inches in length. The
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—FIG 7— —FIG. 8 — —FIG 9—
Drawings, Third Prize Article )
bushing, which in turn is placed winding should start at the left and a

through the lever and a washer, the
connection for the lever switch being
taken from the washer as in the sec-
ondary switch; the connection from
the knob switch is taken from a washer
under the jam-nut on one end of the
5/32 inch screw. The levers for both
switches were made from thin brass,
while the contact projection from the
knob is made from very thin spring
brass.

The sketch in Fig. 7 is laid out for
drilling purposes of the end piece
through which the rod for varying thes
coupling enters. Two pieces of 3/16
inch brass rods are screwed into this
piece on which the secondary winding
slides.

Figs. 8 and 9 are details of the con-
denser plates. This consists of 6 sta-

lead of 6 inches left which connects to
contact point No. 20. A lead should
be taken off every two turns until ten
or eleven leads in all have been taken
off. This lead then connects to both
contact points Number O; a lead is then
taken every ten turns until 100 more
turns have been included. Contact point
X is blank. This contact and also the
extra O contact enabled all points to be
used without short-circuiting; more
plainly, in case 12 or 120 turns were
used, the switches would not touch
each other by being too close together.

The secondary winding has 150
turns, a lead being taken off every fif-
teen turns, the connections being each
about 15 inches in length. If desired
loops could be used for both coils in-
stead of leads, but leads if soldered are
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Drawings, Third Prige Article

much better on account of their length.
Cotton-covered wire was used for the
winding and where a lead was taken
off, a hole was punched through the
tube or box and the wire placed
through and taken out from the inside
as shown. This construction keeps the
wire in place and prevents it from pull-
ing off*while making connections.

Any good dry wood will do for the

case. 1 use cherry 14 inch in thick-
ness. Ordinary brass-headed tacks

with 5/16 inch heads will do for the
contact point. A 1/16 inch hole is
drilled for each tack, the wire being
put through from the back and wound
around the stem; then the wire and
tack are both forced into the hole. This
makes a fairly tight fit and it is not
then necessary to drive the tack in. As
the tack projects through the wood,
the wire and tack connection can
easily be soldered after all the connec-
tions are made.

The upper left-hand switch is for the
purpose of cutting in and out the de-
tectors, the connections for which ex-
tend up through the lid as shown. (I
prefer to use Perikon and Galena de-
tectors with my set.) The short-cir-
cuiting switch is shown at the bottom
of the diagram while the buzzer push
switch is indicated at the lower right
side. The double pole switch for
changing the condenser from the sec-
ondary circuit to the primary circuit is
shown at the lower side towards the
middle. The switch above this is used

for opening the primary circuit for in-
sertion of the condenser by turning it
to the right or for cutting in the load-
ing coil by turning it to the left. The
loading coil has 150 turns of No. 22
wire wound around a core 4 inches in
diameter and !4 of an inch in thick-
ness. :

When this set is employed in con-
nection with an aerial consisting of
three wires 130 feet in length by 40
feet in height, without the use of the
loading coil will allow adjustments of
wave-lengths up to 2,500 meters.
With the loading coil 4,000 meters is
easily attained. With a good pair of
telephones and sensitive detector,
using the small aerial as described
above, 800 to 1,000 miles is easily at-
tained at night. I discarded a pur-
chased receiving tuner for this of my
own construction which gives far bet-
ter results.

H. A. Larta, North Carolina.

FOURTH PRIZE, SUBSCRIPTION
TO THE WIRELESS AGE
A Noiseless Rotary Gap

Amateur wireless experimenters are
frequently compelled to say “G. N.” to
their friends long before the desired
time, because certain members of the
family object to the noise of the spark
gap. The problem is readily solved if
the amateur will enclose his spark gap
in the following manner:

Figs. 1, 2 and 3 will give a general
idea of the construction. No dimen-

’
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Fig. 1, Fourth Prize Article

sions are given as each amateur has his
own ideas and can no doubt make
many improvements on my design.
The rotary disc is enclosed in a piece
of fibre tubing large enough to allow
the mounting of a glass case in front
so that the working of the disc can be
observed. '

The piece of fibre tubing should be
at least one inch greater in width than
the thickness of the rotary disc. A
shoulder is cut on the inside of each

‘end of the tube, a piece of sheet fibre

is then turned to accurately fit one end
of the tube and glued to place. A hole
the size of the motor shaft should be
bored in the center. The front of the
tube is then fitted with a piece of or-
dinary window glass. The latter
should be purchased cut to size. The
glass is removable and is fastened in
place with four small screws around
its edge.

A hole is then bored in each side of

Hole for motor
shatf

I'ig. 2, Fourth Prize Article
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the tube to allow the stationary elec-
trodes to pass through the disc. These
holes should be a rather tight fit in
order to insure silence.

A support for this case is made of
wood, fastened by two screws from
the inside. The original stationary
electrode supports are used as they
give strength to the mounting of the
drum as a whole. The points not un-
derstood will be clear from the draw-
ings.

1f the general directions given arc
followed a very satisfactory piece of
apparatus will be produced. It dan be
constructed at small cost. The experi-
menter can at all times see his spark
and the accompanying crash formerly
heard will be done away with.

W. E. Woob, Missouri.

Side view -
Post mith elationary electrode

removed fo shew gup

Fig. 3, Fourth Prize Article

HONORARY MENTION

A Handy Fuse and Block
Many amateurs while conducting
their first experiments with transmit-
ting apparatus are apt to blow the
fuses in the house, putting the place in
darkness. In order to prevent this they
should construct an inexpensive fuse
which will blow at a smaller value of
current than that for which the fuses
of the house circuit were intended. I
devised a scheme whereby tin-foil can
be used as the fuse element. I con-
structed a special block which is
preferably of some uninflammable ma-
terial such as porcelain, slate or fiber,
having dimensions of 2 inches by 3
inches hy 15 inch. The amateur may

THE WIRELESS AGE
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construct a similar one by referring to
Fig. 1. The holes should be drilled as
shown in the sketch, countersinking
them if necessary. )
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110 vt lime

tis. 1, Honorary Menticn :liticle,

Joseph Sklia,

Four copper clips should be made
out of a piece of thin spring brass as
shown in Fig. 22 Two narrow strips
of tin-foil are then placed under the
clips so as to connect each pair length-
wise. Owing to the fact that tin-foil
having different thicknesses is sup-
plied, it will be an easy matter for the
experimenter to find a piece that will
carry the required current. By placing
a few piedes over one another a larger
amount of current can be carried than
by using a single piece.

The amateur should be sure to start
his experiment’ with a piece of tin-foil

#
} —i#]
5
] | \i“

Copper or Brass

bont fo shape
/ 4 roguired

10

Fig. 2, Honorary Mention Article,
Joseph Skliar

that will blow very readily, so as to
protect the fuses of the house wiring;
after that he can add on foil strip by
strip until the desired current capacity
is attained. If possible, it would be a
good idea to have an ammeter in the
circuit to note the current reading at
which the tin-foil melts.
JosepH SKLIAR, New York.
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THE AMBITIOUS AMATEUR

HE readers of THE WIRELESS AGE

are familiar with the mistakes

and discouragements which I met with

during my initial steps in the wireless

field. They will be interested, therefore,

in some later experiences that befell me

in the radio world—experiences so ex-

citing that they have impressed them-

selves only too strongly upon my mem-
ory.

I met with little sympathy from the
members of my family after my futile
attempts to revolutionize wireless. My
father in particular showed little con-
sideration for my feelings.

“You'd better give up chasing a rain-
bow and stick to your job,” was his com-
ment after he had heard of the collapse
of my plans. And for a timé I had so
little spirit that his advice seemed ex-
cellent. However, the discipline and
drudgery of my modest clerkship in an
importing house galled ‘my pride con-
siderably and the ambition to become a
person of importance in the wireless field
still burned—the flame was dim, it is

true, but it was there.

"~ The monotony of my work in the im-
porting house was relieved one day by
the discovery that there was a kindred
spirit in the office. A chance remark he
made revealed that he owned a set and
on several occasions we talked about
wireless. Finally, I was invited to his
home to witness the operation of his
apparatus.

Having previously prepared me for
the marvelous powers which his wireless
apparatus possessed, he piloted me on
the evening of my visit to an upper floor
of his home where, with the manner of
a man exhibiting untold treasures, he
pointed out an array of complicated jig-
gers and parts of wireless equipment
that would gladden the heart of any ama.

teur. For one thing there were a num-
ber of small boxes with brilliant nickel-
plated attachments; mounted on another
part of the apparatus were half a dozen
odd looking minerals, and here and there
in the equipment were arrangements of
various designs which slid backwards
and forwards. After I had feasted my
eyes on the apparatus for several min-
utes my friend informed me that he
would show me how a real wireless tele-
graph station was operated. .
Then I was afforded a glimpse of the
supreme faith which my friend had in
his own apparatus and his ability to
communicate with any part of the world
by means of it. For instance, after oper-
ating the key for a time, he began to list-
en in. Suddenly he turned to me with

Declared he hdd been listening to messages
from the Eiffel Tower

. 530

www americanradiohistorv com


www.americanradiohistory.com

AvriL, 19135

a look of great importance and declared
that he had been listening to messages
from the Eiffel Tower in Paris. There
was apparently no doubt in his mind as
to the veracity of this statement. If it
wasn’t the Eiffel Tower he was listen-
ing to, it ought to be at least. Didn’t it
sound exactly like the Eiffel Tower? To
be sure there was another amateur in
the same block who had a three-inch
coil with a characteristic similar to the
Eiffel Tower. However, I have found
that there are some amateurs who rely
on their imaginations to bolster up their
confidence in their apparatus. My friend,
I concluded, belonged in this category.

During the evening the germ of wire-
less ambition which had been dormant
in me since the ending of my earlier ex-
periences began to work vigorously. It
was still in action when I awakened the
next morning and as soon as the oppor-
tunity presented itself I resolved to be-
gin anew my excursions into the realm
of wireless. The receiving apparatus
which I had employed in my previous
experiments did not compare favorably
with that of my friend—it made my
equipment appear quite inadequate in
fact. I decided, therefore, to take steps
to bring it up-to-date. With this idea
in mind I made my way to the store of
the Dielectric Exporting Company where
I purchased a “loose-coupler.”

That night I made.a perfunctory ex-
amination of my mewly-acquired piece
of apparatus. I was not quite sure just
how it performed its functions, being
positive only that it was intended for the
purpose of receiving. But after I had
glanced at it a couple of times I found
out something else—that it was loose.
indeed, from the aerial binding post to
the base itself. In fact, about the only
part of the apparatus that was properly
coupled was the name plate. The base
was warped to such an extent that it
resembled a convex parabola and the
windings looked.like an uncoiled spring.
As for the sliding contacts they were
lacking in activity so much that it re-
quired several blows from a hammer to
free them. 1 was somewhat disheart-
ened. by the discovery of these defects
n the apparatus, but viewing oil as a
itvereign remedy for all things amiss
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Several cigars brought about a change of view

with a wireless set I applied liberal quan-
tities of it to the ‘loose-coupler.”

It was about this time that we moved
into another apartment house. Ordinar-
ily this fact would not be worthy of men-
tion, but when one is an amateur wire-
less enthusiast it carries great portent;
for it is not every janitor who is in sym-
pathy with the struggling young wire-
less man to the extent of permitting him
to carry on experiments which some-
times disturb the serenity of the other
tenants. The janitor of the house which
we left was a stolid German, who was
not disposed to interfere with what I
did in radio work. I found, however,
that the person who looked after the
well-being of the building in which we
made our new home of a different cali-
ber. At first he was even opposed to
having the wireless set in the house. But
the process of transferring several cigars
from my father’s stock to the pockets
of the janitor soon brought about a
change of view in the latter. He was
still obdurate to a certain degree, though.
The clothes line to him had little of harm
in it, but anything connected with the
“dangerous electric current” was placed
under the ban. I used my best powers
of persuasion and more of my father’s
cigars to good effect, however, and at
length T was permitted to stretch a sin-
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gle wire aerial from corner to corner of
the house and then to a set of clothes
line poles.

As I prepared the construction and
began the final erection of my aerial [
glimpsed a wire extending from a distant
corner of the structure to a second set of
clothes line poles, finally disappearing
in a window nearby. I experienced a
feeling of relief. In union there is
strength, I had been told, and I reflected
that if there was a general uprising
against amateurs I would have one sup-
porter at least. This thought was fol-
lowed by one not so pleasing. I had
been compelled to place my aerial dan-
gerously close to that of my neighbor
and previous experience had shown me
that electrical current could not be in-
duced to behave under certain condi-
tions. It had a way of jumping several
inches to the nearest metallic object in a
most discoficerting manner.

While these impressions were buzzing
in my mind I kept steadily at work and
at length the task was completed, the
aerial being connected to the proper posts
on the “loose-coupler,” according to in-
structions. Then I moved several little
duflickers up and down the scale. I
waited expectantly for something to hap-
pen, but there was no result except a
humming noise. Something must be
wrong with the apparatus. I examined
it carefully. Eureka! I had neglected
to insert the crystal—a small chunk of
coal-like substance—as the instructions
directed. It would make the signals
readable, they said.

Having properly placed the crystal, a
number of small sparks began to jump
about the latter. This aroused my in-
vestigative spirit to a high degree and
T emploved my fingers to obtain results.
The latter were far from what I ex-
pected. T received a shock which was
the equal in severity of anything I had
ever experienced previously in my most
trying experiments.

For a time I was puzzled as to what
steps to take next. I was also cautious,
the recollection of the shock I had re-
ceived having been strongly impressed
upon my memory. After due reflection,
however, I came to the conclusion that
my error lay in the fact that I had not
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inserted a fuse. I reasoned that as it
had been found useful in the transmit-
ting apparatus it should be of equal
value in the receiver. There was a ques-
tion in my mind, however, as to whether
the fuse should be placed in the head
telephone circuit or in the antenna itself,
but I finally decided on the latter.

Sure of receiving protection from
shock, I wore the head phones and again
attempted to make the crystal respon-
sive. As I did so—biff! bang! Once more
the results had proven disastrous and I
found myself felled to the floor by a
jolt that was as effective as the kick of
a mule. There followed a period of a
minute or two when my restless am-
bitions to excel in the wireless field be-
came vague and dim. I saw only a blank
space. Then a bucketful of water thrown
into my face by a member of my family
aroused me and I became conscious of
a row of grinning faces and heard vari-
ous remarks about fools rushing in
where angels did not even dare to take
a peep. .

When [ went to bed that evening I
was somewhat sore both in body and
spirit. But the latter part of the next
day found me again busy with my set.
Then I observed that the aerial of my
neighbor had become crossed with mine.
An inquiry showed that he had extended
an invitation by wireless on the previous
evening to a friend to visit him at his
home. As this was about the time I was
experimenting with the crystal I received
the invitation intended for his friend—
also a shock.

The crossed wires were cleared the
following evening and for the first time
I heard wireless telegraph signals at my
own station. This was my hour of tri-
umph and I hurriedly summoned the
members of my family to witness it.
Every one except father extended con-
gratulations. He, however, demanded
to know what the distant station was
communicating. My spirits suddenly
sank. This was something that had not
occurred to me and suddenly it dawned
upon me that I was lacking in something
quite vital to a wireless man—TI had not
learned the telegraph codes. Between
the signals I heard rasping, scratchy,
wheezy noises, some of which my friends
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who professed to have consider-
able knowledge of wireless told
me originated at wireless sta-
tions in China. I gathered con-
solation from their statement
that these signals were sent in
Chinese and I could not be ex-
pected to read them.

It was some time afterward
that I learned that practical
wireless men called these sounds
static. The name itself, it seemed
to me, was one to conjure with.
Static, according to the informa-
tion I obtained, was a contrary
phenomenon, an ethereal vaga-
bond, which always appeared
when it was not wanted, no one
knowing whence it came or
where it went. When the full
significance of this information
broke upon me, I evolved a bril-
bhant idea—I would divert the
static from its normal path
to earth by means of a bottle of water
The wireless signals would not neces-
sarily follow because they were intended
for the apparatus. It was a big idea
and one that was worthy of me. Fame
was so near that I could almost reach
out and clutch it. I felt sorry for some
of my friends who were interested in
wireless only to the extent of sending
and receiving. Perhaps it was my duty
to let them share in the glory and the
wealth that would come from my in-
spiration. But no. I couldn’t afford to
take anyone into my confidence. I must
work alone.

And it is my one consolation that I
did not share my secret with anyone.
For my scheme to divert the elusive phe-
nomenon was, I am ashamed to relate,
a sad failure. Something was lacking—
perhaps a sign post to direct the energy
or a little coaxing from some source as
yet undiscovered. Not that the static
did not disappear. It vanished com-
pletely. The signals, however, also fol-
lowed the static and I soon became aware
that there was only one effective method
to overcome the difficulty—that was to
completely dismantle the wireless station.
Therefore 1 abandoned my scheme to
defeat static.
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My restless ambitions to excel in the wircless
field became vague and dim

I was still unable to read the signals
which came into my station and
while I was engaged in the telegraph
codes I asked one of my friends who
had acquired some little skill in the art
to translate them. The ease with which
he talked of the apparatus excited my
envy, for he referred incessantly to the
lack of resonance, dirty contacts on the
apparatus, and other matters completely
beyond my powers of understanding. I
was much interested in the messages
which he copied as they came into the
station. I learned of business transac-
tions between merchants and their em-
ployees, of messages between sweet-
hearts and of confidential communica-
tions between a theatrical manager and
a star. These messages I took delight
in telling others about.

By this time I was thoroughly ab-
sorbed in wireless. The majority of my
friends read THE WIRELESs AGE and
finally I subscribed to the magazine. In
it T learned of the results obtained by
amateurs who had emploved bedsteads
as aerials. This method appealed to me
strongly. It would, I reflected, do away
with the possibility of another 'short cir-
cuit between my aerial and that of my
neighbor.

To resurrect my old transmitting
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equipment and connect it together piece
by piece was not a difficult task and one
evening I found myself ready for the
experiment. I first connected a wire to
my own bedstead and made preliminary
experiments. The signals were not

heard, however, and after giving the .

matter some thought I decided that I
had not used enough capacity. Two
beds would increase the range, I rea-
soned, and I thought of the one in my
parents’ room. I did not relish the idea
of bringing my father ‘into the experi-
ment, no matter how indirectly, but as
the night was fairly well advanced and
everyone in the household except myself
had retired there seemed little likelihood
that he would become ‘aware of what
was taking place. So, as quietly as pos-
sible, I entered my parents’ apartment
and made the connection. AsI crept
out of the room I congratulatéd myself
on my luck—they had not even stirred
in their slumber. Somewhat exhilarated
by my success, I was moved to extend
the connection to the bed occupied by
my aunt in an adjoining room. It would
increase the range of my transmitting
apparatus still more, I told myself.

It was about midnight when I screwed

I had the bedclothes tucked up to my chin and

was snoring loudly
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a plug in the lamp socket and examined
all the connections. I recall that there
was absolute stillness just before I
reached out to touch the key of my set.
Then I pressed it and the next instant
there was a clamor which can only be
likened to bedlam. In the confusion I
heard expressions couched in no gentle
language from my father and screams
from my aunt. I did not need to be
told that it would be well for me to make
myself as inconspicuous as possible, and
when the door of my room opened I had
the bedclothes tucked up to my chin and
was snoring loudly.

There is no need to dwell on the pain-
ful scenes which took place between me
and my father when the details of my
prospective experiment were revealed. I
tried to make it plain to him that I had
not the slightest idea that the persons
in the beds would be shocked when I
pressed the key. ‘And he might have
condoned this incident but for something
unforeseen which occurred.

The Department of Commerce, it
seems, learned that I had spread broad-
cast the messages which came into my
station. This, I was informed in an offi-
cial communication, was a violation of
the rules of the International
Radio Telegraphic Convention.
When my case came up for trial
I pleaded ignorance of the law,
but notwithstanding I was fined,
$25.

I did not know where to
turn to place my hands on the
amount of cash necessary to
meet the penalty for my failure
to observe the law. And so I
worried and worried until father
noticed by perturbation.

After some grumbling he paid
the fine. He did not do so with
very good grace, however.
Sometimes he refers in a sar-
castic vein to my wireless ad-
ventures and I ask him point
blank: “Didn’t you take part in
one of my experiments?” Then
his mind harks back to the
night of the bedstead experiment
and he voices an emphatic
((Yes !"
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enlistment found him serving on sev-
eral battleships, among them being
the Iowa. It was about this time that
the Iowa was first equipped with wire-
less. There was only one man in
charge of the equipment and Stevens
learned from him all that he could
about the art, becoming so proficient
that he was able to relieve the regular
operator. This gave Stevens an oppor-
tunity to gain practical experience, and
he made the most of it.

Orders came to the Iowa in 1904 to
transfer the regular wireless operator
to a naval coast station, Stevens being
summoned aft to the captain soon af-
terward. The latter wanted to know if
he could take charge of the wireless.
Stevens knew that he could and he
said so. Since that time he has been a
wireless man.

Stevens was born in Sealy, Tex., Oc-
tober 13, 1885, but soon afterward his
parents removed their home to a farm.
Rural life did not hold great attrac-
tions for him apparently, for at the age
of fourteen he changed his residence
to Austin. Employment in a carpenter
shop and a‘'detail as a messenger in a
telegraph office occupied his working
hours until he joined the Navy, from
which he was honorably discharged.
Then he returned to Austin, where he
obtained employment with a wireless
telegraph company. He exhibited a sta-
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attached to the Houston station consist-
ing of three rooms, one of which he used
for sleeping quarters, he was awakened
on one occasion at three o’clock in the
morning by a loud crash. Investigation
showed that lightning had struck the
aerial, made its way into the station
and jumped to the wires on which sev-
eral pictures were suspended, causing
them to fall to the floor. This incident
occurred in the days before the ground
switch had come into use.
Transferring the scene of his activi-
ties not long afterward to New York
and Boston, he served as operator on
various steamships, among which were:
the City of Atlanta, the C. W. Morse,
the Merida and the Harvard. He was
transferred from the latter to a station
which had just been built on the Bos-
ton Herald building. He remained on
this detail until it was dismantled and're-
placed by a station at Quincy, Mass.
The Marconi Company expanded its
field of operations a short time after-
ward and Stevens entered its service,.
being placed in charge of the construc-
tion of the Boston station, which is to-
day looked upon as one of the im-
portant commercial stations on the At-
lantic coast. In November. 1914. he
was transferred from Boston to Bal-
timore, where he relieved C. J. Pannill
as superintendent of the Southern Di-
vision.
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“WHA”—

Cape Hatteras

As Seen by
N. E. Albee, Manager

Marconi Wireless Station

O name on the Atlantic Coast is
i more widely known than Cape
Hatteras, dreaded by sailors and feared
by travelers. But aside from newspaper
reports of disasters at this point from
time to time, very little is generally
known of the place.” Up to the time of
writing the most ambitious attempt made
to enlighten the public on the doings in
this little world of ours is credited to a
lady writer, who is said to have pub-
lished a small book many years ago
graphically describing the wild beasts in
the swamps, relating harrowing stories
of pirates and shipwrecks, and weirdly
depicting the sight of bleaching skeletons
on the hot sands. It must be admitted
this author had imagination, but as a
narrator of facts she displayed no par-
ticular talent. There are neither wild
beasts, pirates nor grinning skeletons.
We do have shipwrecks, many of
them, but bodies seldom come ashore
owing to the swiftness of the Gulf
Stream, and even should an accident oc-
cur near the shore with a ship driven
over the breakers and lives lost, then any
bodies washed up on the beach would
soon be discovered by the patrol and
given decent burial. The last case of
this kind occurred about four years ago
when several bodies drifted in after a
schooner was wrecked on the beach.
Cape Hatteras is an island, having a
length of fifty miles on the coast line and
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forty as the crow flies. Its greatest
width is four miles from the extremity
of the Cape to Piney Point. It has an
average width of less than two miles.
The formation is composed entirely of
sand and trees interspersed with low,
swampy and marshy sections. Most of
the wooded section lies between and in-
cluding the two villages of Buxton and
Frisco, a distance of eight miles. Rough-
ly estimating, the whole population of the
island is about eighteen hundred or two
thousand inhabitants, and the nearest
point to mainland is thirty-five miles
across Pamlico Sound to Middletown, in
North Carolina. The distance to Eliza-
beth City, N. C,, is one hundred miles.
From the latter place all mail, merchan-
dise and travelers are carried in small
gasoline launches or light draught sail-
boats. One or two days are required to
make the trip in either direction and
when the weather is stormy traffic is held
up for several days at a time. During
the winter of 1911-12, ice delayed the
mail and supply boats for five weeks.
The stock of provisions in the stores be-
came exhausted and with the increasing
anxiety of the people it was feared we
would be compelled to appeal to the
Civil authorities for aid, landing pro-
visions by one of the government boats
from the outside.

Pamlico Sound covers a vast area but
its waters are shallow, and navigable
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only to sloops, schooners and launches.
The channel, which is often difficult, ow-
ing to the numerous shoals, is the only
safe place for these boats to gain pas-
sage. Passengers traveling from the
North are subjected to many discom-
forts.

Leaving Elizabeth City at noon the
bcat stops over night at Roanoke Island
where may be obtained meals and lodg-
ing, of a kind. The next morning at
five o'clock they enter the open Sound,
often encountering rough weather, ship-
ping water over the side, rolling and pitch-
ing heavily, harassed by the motion and
almost overwhelmed by gaseous fumes
of the engine and the striking of the
flat bottom boat upon the shoals with
force enough to jar teeth loose. For
nine hours this journey is continued, sel-
dom within sight of land, the arrival at
the boat landing being made at three
o’clock in the afternoon. They must
now embark in a small flat bottom skiff
to be poled ashore through the shallow
water which prevents nearer approach
of the launch, fortunate to escape a wet-
ting if it happens to be rough.

Cape Hatteras lighthouse is the first in-
teresting object to be met with. The light
formerly flashed yellow every ten seconds,
but has recently been changed to six sec-
onds’ flash and, equipped with a vaporizer
or mantle which makes a white light, ren-
ders unnecessary the changing of lamps
at midnight and decreases the oil con-
sumption to one-half. Towering 196
feet above the mean high water, it can
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be easily visible at a distance of twenty
nautical miles and has been seen forty
miles away. The tower is black and
white, spirally banded; red brick base
with granite corners; walls are thirteen
feet thick at bottom and four feet thick
at top.

On the mound where the old light-
house, built in 1798, stood may be seen
what is known as the “weeping rock,”
an odd freak of nature. Rain or shine,
day or night, this rock weeps copiously
and continuously as though grieving over
the death of the old tower. Even dur-
ing the hot summer months when the
earth is parched and cattle go to the
swamps for water the rock never ceases
dripping.

Keeper F. E. Simpson is a veteran of
thirty years’ service. He occupies a
two-story brick building furnished by
the government, his two assistants being
each provided with a two-story frame
house. Each man stands a twenty-four
hour watch, going on and off duty at
midnight. They are not required to be
in the tower from sunrise to sunset, but
they must keep a careful watch on the

“outside during that time, prepared to

meet any emergency that may arise. Re-
cent orders from the inspector at Balti-
more prohibit the men from being ab-
sent more than six hours without first
obtaining permission, all of which time
is counted in the thirty days’ yearly leave
of absence. The keeper has authority
to grant leave for two days only. If
time absent should amount to more than

The famous life-saving station, known far and wide for the heroism of its fearless crew
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the allotted thirty days the difference is
deducted from that of the following
year. .

In 1879 the keeper received a salary
of four hundred dollars a year and
surfmen thirty dollars per month. In
1883 it was increased to seven hundred
dollars a year for keeper and fifty dol-
lars per month to surfmen. The pres-
ent salary is one thousand dollars a
year to keeper and sixty-five 