
An Illustrated Monthly M^ga^zine of
WIRELESS TELEGRAPHY

EDITED BY J. ANDREW WHITE

Volume 1. JULY, 1913 No. 10

CONTENTS
PACE

Marconi Men—M. J. da! Piaz 436
The Wireless (Poem) 438
A Japanese Technical Paper 439
Pierce Lectures on Radiotelephony 441
The Franco-American Tests 44'
Constructing the Towers for High
Power Stations 442

Wife is Captain Soule's Operator 445
Land Station Items 445
Another Rescue 445
Annual Meeting of American Marconi
Co 446

The Report of the Directors 448
Norwegian Contract Ratified 450
The End of the Marconi "Scandal".. 452
Newspaper Withdraws Lihel 453

New Contract for Imperial Chain.... 453
The Year Book of Wireless Telegraphy
and Telephony, 1913 454

Editorial 456

The Share Market 458
New Great Lakes Station 458
Great Lakes Message Rate Reduced . . 458

*
PAGB

Communication Co. Pays Ten Per
Cent 459

Court Seeks United Shareholders 459
Mr. Marconi Leaves 459
English Courts Quash ■Poulsen Pat
ents 459

Reports of Goldschmidt Message De
nied 460

Canadian Government Ships Equipped. 460
Removal of the Montreal Wireless
Station 460

Wireless Engineering Course — Chap
ter VII. By H. Shoemaker 461

The First Chapter of Wireless as a
Commercial Fact —Mr. Marconi's
Narrative 464

A Striking Instance of the Value of
Wireless 465

French Medal for Heroic Operator.. 465
Operators' Insi ruction—Chapter 1 466
Arctic Wireless 473
Hammond's Boat Sinks 473
Amateur Club News 474
Oueries Answered 476-
Wireless Again Saves Suffering 478

RFNFWAI ^ When your subscription expires, yon will And a renewal blank■VClNiJ TV enclosed here. Yon should nil out and return same with remit
tance at once to avoid mining a number. Positively no copies will be mailed on
any subscription after same expires unless renewed, and we cannot agree to begin
subscriptions with back numbers.

CHANGE OF ADDRESS Notify ns promptly of any change in yonraddress, giving both the old and new location.
Since onr mailing list for each issue closes the 20th of the month, changes received
after that date must necessarily take effect with issue for second month following.
Postmaster as well as Publisher should always be notified of changes in order
to forward mail sent to old address.

ISSUED MONTHLY BY MAKCON1 PUBLISHING CORPN. 456 FOUKTH AVE, N. Y. CITY
YEARLY SUBSCRIPTION, $ 1.00 IN THE U. S.-$ 1.35 OUTSIDE THE U. S.: SINGLE COPIES, lOe.

Entered as scend class matter at the Post Office, New York I





An Illustrated Monthly Ma^ga,zine of
WIRELESS TELEGRAPHY

Vol.I. July, 1913 No. 10

APOLEOX loved to decorate
a man on the field of battle

for some brilliant flash of
courage. But membership

in the Legion of Honor goes
more often, in our day, to the patient

scholar ; to the dramatist who makes his

desk a field of action : and to the con

structive genius who builds bridges or

business enterprises. No invention of
our time would have interested the con

queror of nations more than wireless
telegraphy. W ith its aid perhaps he

might have won Waterloo— /'/ he alone
had had access to it! Now its magic

is at the service of every man, in a

-world that has no place for Napoleons.
Of the modern school is M. J. dal
Piaz, an officer of the Legion for his

peaceful services to the state. He is

like Xapoleon in his indefatigable en

ergy and in his grasp of detail. It is

said the Emperor knew all his men by
name. M. dal Piaz has a far more
intimate acquaintance with all the hard

talk's of the various companies in which
he is interested, by dint of doing them.

Eor example, he is director of La Com-
pagnie Generale Transatlantique and it

is said that he has at one time or an

other filled practically every important

{X)sition in that organization, climbing

up the ladder of hard work to the top.

It would take a whole issue of the mag

azine to describe all "his activities. He

is a member of the Upper Council on

Navigation and a director and member

of the acting committee for La Societe
des Chantiers et Ateliers de St. Na-
z&ire,

M. dal Piaz was born in the closing
year of the American Civil War, whose
various semi-centennials we are in

process of celebrating. He is of Pa
risian birth and education, having added

to the usual course a study of the law.
The petty obstructive tactics of the

lesser figures of the court did not suit
him, for early in life he realized that
there is a positive side of the law and
that the greatest lawyers are those who

direct progress into right channels in

stead of steering it out of wrong ones.
As early as 1888 M. dal Piaz began
to take an interest in the affairs of La
Compagnie Generale Transatlantique,
and that meant finding out everything
there was to be known about its opera
tions. His rise to the directorship was
inevitable, and it was only natural that
w hen wireless telegraphy came into use,

a mind so keen should at once recognize
its possibilities in the field of transpor
tation. From treating it as a valuable
aid, he soon made it one of his primary
interests and became one of those who
control the Marconi interests in France
and the French possessions.



Dead priests that have sung when the world
was young at Mercury's temple place,

Your myth, it was true—it is born anew in
the death of time and space!

More swift, more fleet, than the sun-stained
feet of the Dawns that trample the
night —

More fleet, more swift, than the gleams that
lift in the wake of a wild star's flight-

Through the unpathed deeps of a sea that
Sweeps unplumbed, unsailed, unknown

Where the forces untamed, unseen, unnamed,
have ruled from the first, alone,

Now ^he ghosts of thought, with a message'
caught from the tales of the dreaming
past.

Unheard, unseen, with nor sound nor sheen,
speed through the ultimate vast.

Battered and lamed and shattered and
maimed,

the liner crawls into port,
And the bolted tire and the volted wire are

the toys of the whirlwind's sport,

And the gray sea's teeth in the depths be
neath, where the coiled, green serpents

play,
Are crumbling, crunching, mumbling, munch

ing at the cable lengths alway
—

But now they may howl, the
storms, and

growl at the work of the lineman's

hands.
For gone is their pride, with the boast of the

tide that bit at the deep-sea strands;

For a sentience thrills through the bastioned
hills that has neither voice nor form.

Nor recks of the might of the chaos-sprite who
lashes the earth with his storm;

Bitted and bridled and shackled and girdled
and bound with a linkless chain,

The brute powers cower, at the godlike power
that dwells in a human brain —

Man has stolen the wings of the deathless
Things that range where the spirit
is lost—

He is leagued anew with the silence through
the strands of a strandless cord.

Where the moonmates dance to the sirens
chants on the floor of a level flood—

O'er the headland's crest and still fiord s breast
that are dashed with the dead sun s

blood

When the afterglows that are born of his
throes coquette with the rising stars-

Through the shine and spray where the noori-
Tieams play at paintingi a rainbows
bars-

Through the dripping shroud that the hurry
ing cloud flings over the stark berg s

Unseen,reunheard. leaps the Wraith of a Word,
like a god on a godlike quest!

Man's feet are clay and they halt and stay
with the graveyard worms and clods.

But his plumed thought flings to the wind its
wings in the haunts of the careless
gods—

For those old gods live, and they weave and
give new meanings to old myth,

And blossoms and gleams of the world-old
dreams flower afresh from the truth at
their pith—

So the tales that twine 'round the ruined
shrine where the priests of Hermes
sung,

They were true, they are true, they are born
anew in the speech erf a younger
tongue.
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A Japanese Technical Paper

Enameled Condensers for Radio-Telegraphy

By W. Torikata, Kogakushi & E. Yokoyama, Kogakushi

Reprinted Verbatim.

IX
the sending system of radio-tel
egraphy, brush discharge in con

denser is one of the most important
items among the losses in the whole
system and thus various devices are in
tended to minimize it. Glass conden
sers are sometimes immersed in oil for
the purpose, but the process is very
dirty and wants special care especially
on board the ship. Fig. i shows a
group of glass plate condensers filled
with wax, which was deviced by Mr.
Saiki and is now used in all ship sta
tions of Japanese Teishinsho system.
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Fig. i.
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G—Glass Plates.
M M'—Metal Plates.
W—Wires soldered on Metal Plates.
D—Mixture of Wax, etc.

The condenser is very simple to
make : several glass plates with metal
sheet alternately between them are
mersed in molten wax which is gradu
ally cooled, with care to leave no air
bubbles inside. The waxed condenser

is entirely dry in all climates of the
world and efficiently prevents brush
discharges. The only demerit of the
condenser is that it is very heavy and
is impossible to find faults, if any, and
simply to change the broken plates ;
thus it requires large spare. The meth
od to varnish the metal edges of glass
condenser is commonly known as one
to prevent brush discharge but it is not
sufficient to stop the loss.
A very efficient process for the pur
pose was recently deviced by the au
thors and patented in Japan. The
process is to enamel some part or all
over the surface of condenser. Fig. 2
shows the various forms deviced for

lii' ~

Fig. 2.

G—Glass Plates.
C—Copper Plating.
E—Enamel Compound.

plate condenser and Fig. 3, those for
leyden jar. The insulation power of
the enamel compound is very high and
is quite safe from moisture. The enamel
compound sticks very hard on the sur
face of the condenser and is quite elas
tic not to split. There are various
kinds of enamel compound and the
composition and property of it give
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great effect to the efficiency of con

denser. By the results of the following

comparative tests of various conden
sers, the efficiency of the enamelled
one is evidently shown. Table i and

table 2 are examples of the practical
tests.

The result for the Moscikki conden
ser is not sure.
In Table 3, the results got in receiv
ing test are also given. The resistance
shunt to the telephone receiver, is that
which gives just inaudible signals when
the corresponding condenser is used in

Table 1.

Total watt losses in glass plate condensers, with and without enamel coating
(0.001 14 m.f.)

Voltage 6000 6375 6750
Without enamel 18 18 18

5

9000
3i
16

10500
40

19

12000

52

24With enamel 4 4
The glass condenser was made by
\ippon-Denki Kaisha and is a type
with copper plating on glass plate 2 x

Table 2.
Total watt losses in leyden jars with and without enamel coating.

Voltage 15000. little higher than 15000
Without enamel 46.0 52.0
With enamel on inside only .
With enamel on both sides
In leyden jars 7.9% of the loss was
saved by enamelling on one side only
and 19.2% by enamelling on both sides.
These two are the results of the ex
periment with 60 cycle alternating cur
rent and it will be possible that the loss
es when operating in oscillation current
will be different from the above re
sults.
As to the test of the practical effici
ency, we tried various kinds of con
densers in the same sending circuit and
measured the corresponding antenna
current. The types of the condensers
were only changed, keeping the capac
ity and all other parts quite the same
and therefore the antenna current will
be the measure of the efficiency of the
condensers used. Table 3 is the result
of the test.

42.5
42.0

sender, adjustment of the receiving set
being kept constant. The coupling dis
tance is that which gives just inaudible
signals when the coupling of the receiv
ing tuner is gradually made loose. It
may be impossible to say that the re
ciprocal of the resistance or the coup
ling distance is proportional to the effi
ciency of the condensers, but it will be
sufficient to determine the order of it.
From the above result, we can con
clude that the condenser immersed in
oil is the best but we can get prac
tically the same efficient result, by the
enamel process.
During the series of the experimen
tal tests about the efficiency of the vari
ous types of the condensers, we got
generally the following results: (1)
The surface as well as edges of the

comparative test of various condensers.
Table 3.

Antenna current Resistance shunt Coupling
at the foot of to telephone distance.
antenna. receiver.

39 43 ohms. 27.5 cm.
Enamelled plate condenser 355 42

"
26.7
"

38 43
"

25.0
"

33 52
"

24-5
"

355 57
"

24.5
"

355 60
"

24-5
"

42 65
"

23-5
"
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Fig. 3-
C—Glass Cylinder. C—Copper Plating.

E—Enamel Compound.

metal coating of the condensers must
be' very smooth. (2) The smoothness
far more important than the nature
of the metal itself, to decrease the total
losses of the condenser. (3) Total
length of the edges of the metal coating
shall be as short as possible. From this
point of view, we can conclude that

leyden jar type condensers are better
than plate type condensers. (4) The
enamel process is very efficient, and
practically annuls brush discharges thus
giving, when with enamel, no differ
ence between various types of the con
densers regarding brush discharge.

Pierce Lectures on Radiotelephony
That the wireless telephone is not
merely a scientific toy and that it is
destined to become one of the most im
portant Of modern utilitarian devices
for annihilating time and space was
demonstrated at the Franklin Institute
by Professor G. W. Pierce, of Harvard
University, in an illustrated lecture be
fore a joint meeting of the institute and
the Philadelphia section of the Ameri
can Institute of Electrical Engineers.
While the lecture was for the most part
highly technical, even the layman
could appreciate the importance of the
several experiments performed by Pro
fessor Pierce to illustrate certain points
in his study of electrical waves and
transmission of energy.
Professor Pierce stated the difficulties
that at present stand in the way of any
general use of wireless telephones on
land, but predicted that they would
eventually supersede wireless teleg
raphy at sea because of the far greater
rapidity of transmission of messages.
Any wireless telegraph receiving sta
tion can receive telephone messages.

The Franco-American Tests
Paris advices report that the experi
ments of the joint boards of French
and American naval officers seeking a
preliminary determination of the differ
ence in longitude between the radio
station in the Eiffel Tower and that in
Arlington have been suspended until
the early winter. In the meantime much
profitable work has been done in install
ing the instruments of precision and in
tuning the two stations.
During this stage time signals sent
from Washington have been recorded
by Paris and subsequently confirmed
by cable. Owing to an unfavorable
radio season, strong atmospheric dis
turbances and the relatively weaker
power of the French installation, the
Eiffel signals have been less fortunate.
As unmistakable and practically in
stantaneous communication is the pri
mary factor in the telegraphic method
of comparing respective local times, it
has been determined to postpone
further experiments until the mechan
ical adjuncts and the radio conditions
are bettered.
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A DESCRIPTION OF THE UNIQUE METHOD
BY WHICH THE MOVABLE WOODEN
TOPMAST IS USED TO PULL UP THE
SECTIONS OF STEEL THAT BELONG
UNDERNEATH IT—LIKE PLAC
ING THE ROOF OF A HOUSE
BEFORE THE WALLS ARE UP. *

THE towers or masts which are being erected by the Marconi
Company at the new stations for trans-
ocean wireless work, are of an inter
esting type. The towers at the various
stations differ in number and height
according to the wave length used, the
distance over which transmission is de
sired and other local conditions; how
ever, a description of one will serve for
all stations.
The mast consists of a main portion
of steel of tubular sections, surmount
ed by a wooden topmast extending
above the steel structure, the whole
standing on a concrete foundation and
supported by suitable stays.
The main portion of the mast is
made up of composite steel cylinders
the lower sixteen of which are made
up of four quarter sections flanged
vertically and bolted together. Each
cylinder is flanged horizontally and
bolted to the cylinder above it with a
diaphragm plate between. The first
section is bolted to a heavy plate care
fully leveled and well anchored to a
block of concrete measuring io feet x
10 feet x 8 feet.
The wooden topmast is the keynote
of this novel system of construction; it
acts like the man who pulls himself up
by his bootstraps. The lower half of
this topmast is of square sections and
is guided by a square hole in the dia

phragm plates between each section.
The topmast is fitted with a set of
hoisting arms which carry blocks
through which reave the material hoist
ing ropes. A square wooden cage is
suspended from the hoisting arms by
four chain hoists so that the workmen
in it can move themselves up and down
to bolt the sections together.
Assume that two cylinders have been
bolted to the bed plate, and a mast is

rising through the center.
The sections of the third cylinder are
raised by a steam winch and bolted in
place by the workmen. Then a heavy
flexible steel rope is temporarily an
chored at the top of this last cylinder
and led down through a longitudinal
slot in the topmast and around a sheave
in the heel of the topmast, then up and
around a sheave temporarily bolted to
the top of the last cylinder, thence
down to the winch. Pulling this rope
lifts the topmast and when it is ele
vated a distance equal to the height of
a cylinder, a pin is thrust through holes
in the steel and wooden masts, support
ing the weight of the-topmast until it is
next raised. The temporary rope
anchor and sheave are removed and the
sections of the next cylinder raised and
bolted in place. Thus the topmast rises
with each additional cylinder. As the
proper heights are reached the stay
wires are attached. This method of



Views of the Construction Work at Koko Head.

( i ) The concrete mixer. (2) A mast in course of erection. (3) Two of the

completed masts. (4) A typical concrete anchorage for mast stays.
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construction is very rapid and the mast
when completed is very small in diam
eter .compared to the height, is rigid,
offers little resistance to the wind and
has a very neat appearance as well.
The mast consists of 16 cylinders 15
feet long and 42 inches in diameter. The
next cylinder is a taper section ro feet
long, reducing the mast diameter from

42 to 30 inches. Above this are fif
teen cylinders 10 feet long and 30 inch
es in diameter, making the total height
of steel work 400 feet. Above this the
topmast rises 30 feet.
The steel cylinders above the six
teenth are all made in half-cylinder
sections. The vertical and end flanges
are all pressed directly from the main
sheet of the section, so as to avoid any
riveted joints. All the steel for these
masts is being fabricated by the Mc-
Myler Interstate Go., of Cleveland, O.
To properly stay such a mast re
quires nearly twelve thousand feet of
one inch diameter plough steel wire
rope of exceptionally high tensile
strength, made of seven strands of sev-

1913

en wires each. All wire rope is being
furnished by the John A. Roebling's
Sons Co. Each stay wire is broken up
into a number of short lengths by por
celain insulators. This is necessary to
prevent absorption of energy by the

wires, which would occur if any length
was long enough to have a period of vi
bration approximating the wave length
of the sending station. All energy thus
absorbed is lost to any practical work.
The insulators used are of the guy
strain type and capable of carrying a
pull of 75,000 lbs. Every effort has been
made to keep the elastic extension of
the stays as small as possible. If this
extension amounts to only a small per
cent, of the length of the stay the mast
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is liable to vibrate in the high wind and

cause excessive strains on the stay

ropes. To accomplish this no splices
at all will be used on this work, but all
connections at mast, insulators and

anchorages will be made with specially
designed bridge sockets, which give a

perfect and straight pull on the rope
and will develop the full strength of the
rope. This is not possible with any
system of splicing when a rope with
wire center is used. Further, the style
of connections adopted permits the use
of a rope with much larger strands
which not only stands the ravages of
the weather better, but also has much
less elastic extension than a more flex

ible wire rope.
The four stay anchorages are located
two hundred feet from the base of the

mast and consist of a crib of steel
work imbedded in a heavy block of
concrete, one strap extending above
the concrete for each stay wire. Heavy
turnbuckles are used to take up the
slack and put the desired tension in the

stays.

Wife is Captain Soule's Operator
The case of Mrs. H. E. Soule, wife
of the commander of the American
Fisheries Company's steamer Windber,
who has just graduated from the Mar
coni wireless school as a full-fledged
operator may be cited as an example
to other wives throughout the country,
who would best serve their husbands.
A license was issued to Mrs. Soule
after she had put in three months ac
quiring a mastery of the wireless and
she has departed from San Francisco
to fill the position of operator aboard
her husband's ship.
The Soules made a hazardous trip
from the Atlantic in the Windber sev
eral months ago and upon arrival in
port it was found necessary to overhaul
the steamer. When the orders were re
ceived to proceed north and engage in
the cannery business, Captain Soule
discovered that in order to carry pas
sengers between the northern stations
be would also have to engage the ser
vices of a wireless operator.
This new problem gave him no little
trouble until his wife came to the res

cue with the suggestion that she become
the operator.
Inasmuch as the Windber was to be
laid up at the shipyards pending repairs
the captain consented and his wife ap
plied for instruction to the Marconi
office.
Now she has received a license and
carries the credentials of a first-class
operator.

Land Station Items
The erection of the new masts in
connection with increasing the capacity
of the Port Arthur station has been
completed and operations with the
kw. apparatus are about to commence.
Fame Point station at the mouth of
the St. Lawrence River has recently
been opened for the summer naviga
tion season. This station once again
links up the St. Lawrence system with
the Newfoundland stations and com
pletes the wireless chain on the summer
route to the south of Newfoundland.
The wireless station at Pictou in
Nova Scotia which operates only dur
ing the winter has been closed down
with the commencement of the sum
mer navigation season.

Another Rescue
No more thrilling tale of rescue at
sea has been recorded for a long time
than that of the passengers of the
Texas, from Christiansand to Galves
ton, which gave up her battle with the
storm the evening of Good Friday,
when her propeller was wrenched off
and the wireless house and its instru
ments were wrecked by the waves.
Helpless in the trough of the sea she
rolled for a day and a night, fast drift
ing from the steamship path.
One of the passengers was Mr. A. H.
Geerman, an electrical engineer and
wireless expert. With the most meagre
equipment he set to work to try to re
pair damages, and after twenty-four
hours' incessant labor, during which
time the ship's officers hoped and the
passengers prayed, he succeeded in
raising a spark. One hundred and
fifty miles to the east the C. F. Tietgen,
of the Scandinavian-American Line,
heard the call and responded.
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Annual Meeting of American Marconi Company
Initial Dividend of Two Per Cent. Declared— A Year of Progress

THE
first dividend on the shares of
the Marconi Wireless Telegraph

Company of America was declared at
the annual meeting held in Jersey City
on June 16. The dividend, which is 2
per cent., payable on August 1, is the
first that has been paid by any Ameri
can company since wireless telegraphy
has been placed on a commercial basis.
President John W. Griggs, who ad
dressed the shareholders, announced
that "in the absence of any unforeseen
disturbance or setback in the course of
present prosperity, the Board will be
able to continue the payment of divi
dends for each six months of current
business hereafter." This announce
ment was received with prolonged ap
plause by the large number in attend
ance, there being nearly one million
shares represented in person or by
proxy.
In reviewing the operations of the
company during the past year Mr.
Griggs said it was gratifying to find a
very satisfactory degree of growth and
advancement, for it was a striking
truth that heretofore the world at large
had reaped the greatest benefits from
the marvelous work of Mr. Marconi,
while those who had furnished the
funds to carry on the developments of
the wireless system of communication
in America had up to then received no
returns in dividends earned and paid.
The debt of humanity to Mr. Mar
coni for life and property saved is al
ready enormous, he added. The navies
of the world powers, as well as the
merchant ships, now sailed the perilous
seas with an assurance of safety im
measurably greater than before and
hundreds of thousands of passengers
on the great liners were comforted by
receiving news of friends at home. And
yet, "to accomplish these beneficent re
sults the public has contributed noth
ing; the genius that has devised has
been that of Marconi ; the capital that
has enabled him to carry out his won
derful work has been that of private

stockholders. It is to be regretted that
our own Government, which has so
freely made use of the fruits of Mr.
Marconi's inventive genius, has not as
yet in any way made the slightest re
cognition of the value and importance
of his work. The magnetic telegraph
was a wonder-working invention; the
extension of its principles to the ocean
cable made another great step in the
advance of worldwide communication ;
but when Marconi marshalled the wild
waves of ethereal energy, reduced them
to orderly control, and made them
carry with the speed of light the words
of men through the vast wastes of
space, he accomplished a miracle, sur
prising, stupendous —almost awe-in
spiring."
That the great public had faith in the
success of the invention and furnished
ample funds to carry on and establish
the great designs of the inventor was
gratifying, observed Mr. Griggs, and
also that after years of experimental
work the time had come when there
were satisfactory reasons to expect that
substantial profits would accrue to
those who supported the enterprise
with their money.
A full appreciation of the growth of
the company's business in the past year
was given in a comparative statement
of the net traffic receipts. An increase
of more than $42,000 over the preced
ing year was shown in the net receipts
for 1912. The total income from mes
sages last year was $109,943.10, as
compared with $18,358.29 in 1905. It
was stated that the large increase in re
ceipts for the year 1912 was mostly
due to the acquisition, in July last, of
the contracts to serve the ships previ
ously equipped by the United Wireless
Telegraph Company.
A comparison of the number of
messages and words sent during the
last three years proved interesting. In

19 10, 31,051 messages, consisting of
407,173 words were sent; the follow
ing year, 41,000 messages, consisting



of 550,000 words were sent, and in
1912, 227,944 messages, consisting of
3,863,098 words were sent.
Speaking of the extension of the
company's operations the chairman
said : "There are now equipped by the
Marconi Wireless Telegraph Company
of America more than 450 ships of the
American Mercantile Marine, and with
the addition of the shore stations there
are now equipped by the company over
500 stations on the Atlantic and Pacific
Coasts. We are justified in saying that
practically all commercial vessels fly
ing the American flag are equipped
with the Marconi apparatus as sup
plied, operated and controlled by this
company."
It was then explained that contracts
which had heretofore been placed on a
basis that did not satisfactorily recom
pense the company for operating the
stations were being re-formed and that
the steamship companies were agreeing
to an amelioration of such contracts
with signal fairness in almost every in
stance, hence it was expected that be
fore long the general run of these con
tracts would be on a much more remu
nerative basis.

Mr. Griggs noted that while the
figures were very satisfactory, they
were small compared with the results
which must follow when communica
tion should be established between the
United States and Great Britain. The
engineers and contractors had given
assurance that the co-operating stations
in New Jersey and Wales would be
completed by next November ; thus, al
lowing for all necessary delays in ad
justing and trying out the stations, ac
tive commercial business across the At
lantic should be going on by the first
of next year.
"The plans of your Directors do not
stop, however, with the Anglo-Amer
ican stations," continued the chairman.
"Already well under way is the con
struction of co-operating stations at
San Francisco and in the Sandwich Is
lands. From Honolulu we look be
yond to service connection with the
Phillipine Islands, thence to Japan,
China and India—an Imperial Chain."
Mention was then made of the con

tract with the Norwegian Government,
for the erection of co-operating high-
power stations in Norway and the
vicinity of New York, which awaited
the ratification of the Norwegian Par
liament. (This ratification has since
been obtained, as reported elsewhere
in our pages.) It was further added
that communication by similar long
distance stations between various coun
tries in South America and the United
States was under consideration.
After referring to the report of the
technical committee appointed in the
Parliamentary investigation which ac
knowledged Marconi apparatus as the
only existing system capable of fulfil-
ing the requirements of the British
Government, Mr. Griggs read an ex
tract from a letter written by one of
the engineers who equipped a 5-kw. set
at Zamboanga in the Phillipines. It
stated : "I beg to advise that the 5-kw.
set is now in operation. The Bureau
of Posts is using it a number of hours
each day in handling regular business
between this station and Jolo Malabang
Balvo and Puerito Princessa. As re
gards the strength and tone of the sig
nals, the Bureau is very much pleased
with the set. On Sunday afternoon we
were testing with Olganpo, which sta
tion is 150 or 200 miles north of Man
ila, and our signals were perfectly re
ceived. The army transport Mcrritt,
which arrived in port yesterday, re
ports that she heard our signals in
Manila Bay and all the time on the trip
to Zamboanga."

Speaking of wireless as an aid to
navigation the chairman noted that
"the recent great development in the
size and speed of sea-going vessels has
enormously increased the responsibil-
ties of the officers commanding and
navigating them, and it has been nec
essary, in order to minimize dangers
of collision or groundings, to reduce
the speed of these vessels in foggy
weather, with a consequent loss of
much valuable time and money and
even when precaution has been taken,
accidents are not infrequent. The Mar
coni companies have accordingly been
led to give considerable attention to
the development of an instrument
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which is now aptly known as 'The
Wireless Compass.' The Wireless
Compass is a combination of some of
Mr. Marconi's recent inventions, and
the Bellini-Tosi patents, the sole use of
which for the United States has been
secured by your company. The Mar
coni Wireless Compass is quite inde
pendent of weather conditions and by
ilc use the position of a ship with re
gard to any coast station can be deter
mined and the direction of an ap
proaching or overtaking ship can be
found. The apparatus is of very sim
ple construction, which is another
strong point in its favor. Your com
pany anticipates that the manifest ad
vantages to shipowners of this instru
ment will cause it to be widely adopted
and its sale should add considerably to
the revenue of your company."
Mr. Griggs then mentioned the confi
dence in the Marconi system shown by
the people in subscribing to the new
stock, in May of last year, supplying
the company with ample funds for the
establishment of the extensive interna
tional stations referred to, and stated
that these funds had been temporarily
invested in securities of the most ap
proved character and were earning a
fair rate of interest.
The chairman then formally declared
that "The general Profit and Loss Ac
count for the year ending January 31,
1913, a copy of which has been sent to
each stockholder, shows a surplus of
profit at the end of the year of $224,-
483.65. Your Board of Directors, in

view of the very large cash fund on
hand, have deemed it fair and prudent
to distribute to the stockholders a divi
dend of 2 per cent, upon their capital
stock out of this balance of profit and
loss shown by the statement of opera
tions for the past year. In the absence
of any unforeseen disturbance or set
back in the course of present prosper
ity, the board will be able to continue
the payment of dividends for each six
months of current busines hereafter,
the amount of which cannot at the
present time be precisely estimated.
"I take this occasion to congratulate
you upon the safe and sound condition
of your company's affairs and to ex
press the most earnest hope for the
realization of those reasonable expecta
tions of profitable business that have
been so generally entertained on the
part of the stockholders of this com
pany."
The ballots showed the election of
Hon. John W. Griggs, James M. Town-
send and Marcus Goodbody as Direct
ors to serve for a term of five years or
until their successors are appointed.
The tellers also reported a large vote
in favor of the amendments to the by
laws whereby the fiscal year is made to
end December 31st, instead of January
3Tst. and also permitting the Directors
to elect additional Vice-Presidents. As
sistant Treasurers and Assistant Sec
retaries.
The meeting then adjourned with
many informal expressions of thanks
to the chairman and the Directors.

The Report of the Directors

THE Company's business showssatisfactory extension, but the
account must not be taken as any cri
terion of what the Company should do,
either in respect of its general busi
ness or the extensive telegraph service
which will be instituted when the long
distance stations now in course of erec
tion come into operation.
The acquisition of the tangible as

sets of the United Wireless Telegraph
Company gave your Company the con
trol of all the coast stations of im
portance on the Atlantic and Pacific
Coasts, besides practically the whole of
the American Mercantile Marine, at
present fitted with wireless installa
tions. It must be remembered, how
ever, that the Company did not get
possession of these assets until the
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month of July last, that many of the
contracts taken over from the United
Wireless Telegraph Company were for
an unexpired term, on an unsatisfac
tory basis, and that time was required
to rearrange these contracts on more
equitable terms, therefore the improve
ments which will necessarily result

from these changes play but a small
part in the accounts now submitted.
The expenses which were necessarily
entailed in taking over these assets
were heavy.

A't a special meeting of the Com
pany, held on April 18, 1912, the stock
holders voted affirmatively for a change
in the capital stock, whereby the amount
thereof was increased to $10,000,000,
of which $7,000,000 was offered to
stockholders and fully subscribed by
them. Of this amount, 1,880,504 shares
have been issued and paid for and 119,-

486 shares have been subscribed for but
not yet issued.

Holders of certificates of stock un
der the original basis of incorporation
or under the amendment of 1910 are
entitled to receive in exchange there
for five shares of stock of the present
par value, and it is requested that those
stockholders who have not already ex

changed their original certificates for
those of the new issue should do so
at once. This can be done by forward
ing the old certificates to The Corpo
ration Trust Company, 15 Exchange
Place, Jersey City, N. J. Certificates
should be sent by registered mail with
return registry fee enclosed, and do not

require endorsement.

The directors have been able to ar
range for the immediate construction
of stations to place this country in di
rect communication with England, and
for the construction of stations at San
Francisco and Honolulu to communi
cate through the Philippines with China
and Japan. It is intended to extend the
service from New York south to Cuba.
Panama, and subsequently to each of
the South American States. Communi
cation across the Atlantic should be
established this year and other sta
tions will be available within the next
twelve months.

Agreements have been entered into
with the Western Union Telegraph
Company and the Great Northwestern
Telegraph Company, whereby some 30,-
000 offices become available for the de
livery and receipt of Marconigrams
throughout the United States and Can
ada.

A contract has been entered into with
the Norwegian Government for the
erection of high power stations in Nor
way and the vicinity of New York for
the purpose of conducting a commer
cial telegraph service between North
ern Europe and America. The receipts
of the joint stations will be pooled by
the Norwegian Government and the
Marconi AVireless Telegraph Company
of America and divided equally be
tween them. The contract is for a defi
nite period of 25 years.
The United States Government has
now ratified the convention of the In
ternational Radiotelegraph Conference
of London and federal laws have been
brought into force which require that
passenger steamers licensed to carry
fifty or more persons and trading be
tween ports distanced two hundred
miles or more be equipped with wire
less apparatus and in addition thereto
an auxiliary equipment independent of
the ship's main power plant available
in case of disaster disabling that plant
which must be capable of carrying on
communication for four hours over a
distance of at least one hundred miles.
Furthermore, all passenger steamers
included in the above mentioned Act
are required to carry two operators so
that a continuous watch may be main
tained. After July 1st, 1913, this Act
will apply to ocean cargo steamers car
rying a crew of fifty or more.

All the vessels operated by this Com
pany, within a very short time after the
regulations came into force, were
equipped with the necessary auxiliary
apparatus and although at the outset it
was a very difficult matter to procure
the requisite number of competent
operators to comply with the require
ments of the law, your Company has
been able, by starting Schools of In
struction in New York, and in other
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cities to train several hundred fully
qualified men, and competent operators
have now been supplied to all steam
ers.
In addition to the re-equipment of
vessels taken over, three 100 K. W. sta
tions have been erected during the year
for the United Fruit Company, to pro
vide wireless service between New Or
leans and South America. It is of par
ticular interest to note that these equip
ments replace apparatus of another
wireless company.
The American Government in April,
19 12, ratified the Berlin International
Radiotelegraph Convention, the general
purpose of that convention being to
procure the maximum amount of effi
ciency in communication between ships
at sea and between ships and coast sta
tions.

The whole of the ship and shore sta
tions which were formerly owned by
the United Wireless Telegraph Com
pany and which were sold under de
cree of the United States Bankruptcy
Court, have been acquired by your
Company, so that your Company is to
day operating over 500 stations, ship
and shore, which comprise all the im
portant stations ort the Atlantic and
Pacific Coasts, also those in the Dis
trict of the Great Lakes.

The work entailed on your Company
in taking over, refitting and improving
these stations up to date has been en
ormous, but your directors take pleas-
use in informing the stockholders that
the stations now conform to the re
cently enacted requirements of the
United States and are in efficient work
ing order.

Your Company has purchased land
r.nd equipped a factory at Aldene, New
Jersey, with plant suitable for the man
ufacture of wireless telegraph appara
tus for the American Government and
other users, and for its own require
ments.

Looking to the betterment of condi
tion of operators employed by the Com
pany and with the view of making re
turns for wireless work more efficient,
a bonus scheme, effective from and af
ter January 1, 1913, has been evolved,

whereby a icertain percentage is set
apart and made payable to operators,
increasing in proportion to the length
of service and satisfactory working. In
addition thereto a wireless benevolent
association is now in contemplation
which will be worldwide, and operators
from all parts will be eligible for mem
bership. A moderate monthly sub
scription will be added* to funds on
hand and used for sick benefits, also
death payments. The nucleus of the
fund will be a balance of $3,000 which
will remain in the hands of the Com
mittee representing the "Marine Wire
less Operators' Fund" after the erec
tion in the City of New York of a
drinking fountain, a memorial to Jack
Phillips and three American operators
who went down with their ships.

Norwegian Contract Ratified

The Norwegian Storthing has rati
fied the twenty-five year contract be
tween the Norwegian Government and
the Marconi Wireless Telegraph Com
pany for the erection and joint opera
tion of high-power stations in Norway
and New England. When completed,
they will send and receive direct mes
sages over the longest distance between
any two wireless stations in the world.
Two locations twenty miles apart will
be chosen at once somewhere in Massa
chusetts or Connecticut and the Amer
ican Marconi Company will build
separate receiving and transmitting
stations similar to those now being
constructed at New Brunswick and
Belmar in New Jersey. They will form
a part of the world-encircling chain of
stations which includes San Francisco.
Honolulu, Wales, Yokohama, etc.

Under the contract the Norwegian
Government will spend $560,000 in
building a station at Stavanger. The
receipts of the joint stations will be
pooled and divided between the Gov
ernment and the American Company.

While the primary object of the new
stations is to connect the United States
with Norway, they will also furnish a
medium of communication with all
other parts of Northern Europe.
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The End of the Marconi "Scandal'
British Commons Exonerate Ministers and House Votes to Accept

the Regret Expressed

ON June 19, the long-drawn discussion in the British House of
Commons over the purchase of shares
in the American Marconi Company, by
the attorney general and the chancellor
of the exchequer, ended in a vote of
exoneration. By a large majority the
House acquitted Mr. Isaacs and Mr.
Lloyd-George "of acting otherwise than
in good faith." The motion added
that "the charges of corruption against
the ministers have been proved to be
absolutely false."
In the debate of the closing days,
harsh things were said by the oppo
sition ; but these largely resolved them
selves into general expressions of ill-
will or veiled insinuations. The Right
Hon. Alfred Lyttelton, formerly Sec
retary of State for the Colonies, com
plained that the apologies of the min
isters were not humble enough. Henry
Edward Duke, of Exeter, said that
some facts had been overlooked in the
final conclusion. Of course, Lord Rob
ert Cecil in his minority report made
out as hard a case as possible. But
the worst statement he was willing to
commit himself to was this: "I could
have said a great many more things and
1 am quite ready to tell any member
privately of some things." It is not
known how many curious members
profited by his offer.
The two ministers made eloquent ad
dresses in which they expressed regret
for their errors of judgment. Sir Ruf-
us Isaacs took upon himself the chief
blame. He asked the House to take
into account the fact that his brother
would very naturally offer him shares
out of family affection, without any
thought of changing the course of gov
ernmental action. Sir Rufus declared
that he had honestly believed deal
ings with the American company to be
free of any suspicion of connection
with British government contracts. He
added :
"If I had imagined that my trans

actions were open to such misrepre
sentation, I say plainly that I should
not have entered into them." He de
clared that he wished to be tried by the
highest standards, since the best safe
guards for the purity of England's pub
lic life were the high principle and hon-
■or of her public men. The address of
the attorney general and that of the
chancellor of the exchequer, which fol
lowed, were marked with much ap
plause from members on all sides of
the House.
Mr. Lloyd-George admitted indis
cretion, but protested passionately
against the unjust charges made against
himself and his colleague. "The
charges," he said, "have been exploded,
but the deadly after-damp remains."
The two ministers left the House to
gether before the vote was taken.
Commenting on these addresses, the
London Daily Mail said:
"After the speeches of Sir Rufus
Laac and Mr. Lloyd-George we should
not have been surprised had the reso
lution been withdrawn. The public ob
jects sought by its framers have been
attained, the standard of public duty
has been maintained, and the principle
for which the debate was initiated has
been fully vindicated."
The New York Sun declared that
it is "the Opposition and not the Gov
ernment that comes out at a disad
vantage. The Unionists would be in a
much stronger position before the coun
try if they had withdrawn the Cave
motion implying censure As there was
no dissent from Mr. Balfour's admis
sion that the charge of corruption was
untenable and absurd, the whole matter
should have been dropped."
Andrew Bonar Law, the Opposition
leader, said that his party had no de
sire to drive the ministers out of public
life. And as Sir Edward Grey re
marked, the House should do every
thing in its power to relieve the min
isters of the injury done them by the
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charges of corruption bandied about
the country, although nothing that it
did could right all the wrong they had
suffered.
The report is in harmony with Mr.
Marconi's previous statement that he
had never received from any govern
ment department anything in the nature
of a favor. "No evidence," declared
the House, by its June vote, "was given
showing that any member of the Brit
ish government exercised any influence
to procure the contract for the Eng
lish Marconi Company, or in any way
acted contrary to the public interest in
behalf of that company, or used
knowledge acquired in his official ca-

•

pacity for his private profit."
At a luncheon at the National Liberal
Club on July 2, Mr. Lloyd-George
served notice that his hands were free
to smite. He has suffered deeply and
it is time for his enemies to look to
the walls of their glass houses.

Newspaper Withdraw* Libel.
The Welt am Motitag, the sensation
al Berlin weekly which accused the
Marconi Company of suppressing the
news of the Titanic disaster for the
purpose of selling it exclusively to the
New York Times, has officially with
drawn the charge, and the libel pro
ceedings against it have been ended by
a compromise. Counsel for the news
paper appeared in court and announced
that, as it was unable to prove its accu
sations, the paper retracted uncondition
ally. The Welt will be called upon to
bear the expense of the litigation and to
publish the details of the compromise,
to which the Marconi Company has
given its assent.
The proceedings have been going on
for nearly a year. They were ad
journed last autumn to enable the court
to examine Mr. Marconi's personal
statement made before the Senatorial
commission in Washington. Conviction
having stared the Welt in the face, it
availed itself of the opportunity pro
vided for defendants in German libel
cases to make peace with the Marconi
Company before the court found the
journal formally guilty.

New Contract for Imperial Chain

ANEW
contract between the Brit

ish Government and Marconi's
Wireless Telegraph Company, Ltd., has
been drawn and awaits ratification by
Parliament. Unless it is ratified by the
end of August, it will lapse. If ac
cepted it will result in a round-the-
world circuit under British control.
The cost of materials having in
creased, the new contract provides for
an increase per station over the original
price. The company named $32,500 as
a fair rate. Postmaster General Sam
uels said that due allowance would be
made for the increase, though it might
not reach this figure.
The company has agreed to waive
the demand of $20,000 which was held
to be a just allowance for the cost of
delay. A staff had to be maintained in
expectation of the ratifying of the old
contract.

When the government investigation
was started, the company asked to be
released from the terms it had offered.
The matter was not settled at the time,
but Mr. Samuels has declared that no
action will be taken to enforce the
agreement. The fact that it was never
ratified by Parliament relieves the com
pany from obligation in the matter. The
only thing the Government could do
would be to sue for damages, in which
case the burden of proof would rest
upon the representatives of the Crown.
They would have to show a genuine
loss through the repudiation of the con
tract.

In giving the House the terms of
the new arrangement, the Postmaster
General explained that the Marconi
Company was willing to let the Govern
ment erect its own stations, paying
royalty for the use of the patents. This
was not deemed advisable. It now ap
pears that if the British Empire wants
the use of wireless throughout its do
minions—and it has certainly been
made plain enough that the Imperial
chain is wanted, the only possible way
to get it without an indefinite delav is
to ratify the new contract with the Eng
lish Marconi Company.
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The Year Book of Wireless Telegraphy and Tele
phony, 1913

A Standard Reference Work, Indispensable to Those Interested
in the Development of Wireless

FOR
some time past those concerned
with wireless telegraphy have

felt the need of a reference work which
would give them authoritative infor
mation in convenient form. The "Year
Book of Wireless Telegraphy and Tele
phony," of which the first issue has
just been published, was designed to
satisfy this insistent demand for in
formation in a manner intelligible to
the novice as well as the commercial
and scientific man. So well has this
object been attained that it can be said
without the slightest hesitation that
this, the first volume of its kind, is in
valuable to any person interested in or

engaged in the development of radio
communication.
Before considering the volume from
the viewpoint of the reviewer it will
not be amiss to record an incident at

tending the inspection of an advance
copy, the first to reach this country. A
prominent official of the Marconi Com
pany received the volume on the eve
of his departure for Washington and
carried it with him, intending to ex
amine it carefully during spare mo
ments. So profitable did he find his

initial reading that during the course
of the official business with the Gov
ernment, which had brought him to the

capitol, he suggested that a copy might
be useful to those engaged in the United

States Radio Service and offered the
advance copy for inspection. The high
Government official to whom the book
was loaned and who is known the world
over as one of the most important
workers in the wireless field, at once

pronounced the book absolutely indis

pensable; he immediately requested that
all heads of departments be supplied
with copies at the earliest possible mo

ment and entreated the commercial man

to leave his copy right where it lay—
on the table about which those who
are to represent our dountry at the
forthcoming International Conference

gathered a few hours later. During
their deliberations the volume was re
ferred to many times and proved of in
calculable value. A few days later a
substantial order for copies to be dis
tributed to the various departments was
received from the Government.
The fact that, unsolicited, this book
became the officially recognized radio
reference work of the country, upon
its first appearance, is eloquent testi
mony to the thoroughness which at
tended its compilation. One feature
alone—the administrative section —con
tains information which could not be
found without extensive research in
many directions. In convenient form
for the reader are the articles of the
London convention of 1912 and the
radio laws and regulations of the prin
cipal countries of the world, carefully
translated into English ; even China has
not been overlooked, although, to quote
the book : "There are no wireless tele
graph stations in operation in the Colo
ny of Hongkong (February, 1913), but
the Crown Agents for the Colonies are
about to call for tenders for a 5 k.w.
station, to be erected by the Govern
ment in Hongkong."
While this one section will prob
ably be regarded by Government and
commercial men as the most valuable
feature of the work, there are other
chapters which will prove indispensa
ble to the serious wireless worker,

whether his interests lie in the com
mercial or technical phases.
The vear-book opens with a calen
dar, followed by a concise record of
the yearly progress of wireless tele
graphy during the past seventeen years.
This chronological record should prove-
not only a valuable time-saving refer
ence section, but interesting reading as
well. There are a hundred or more
items recording the dates of marine
mishaps, the opening of important sta
tions, legislative matters, and notable
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communication feats. In a word, the
reader gets a brief but complete record

of all the important factors in the de
velopment of commercial operation
throughout the world.

Following the administrative section,

there is a complete list of land and ship
stations, designed to be consulted in

conjunction with the map of wireless
telegraph stations of the world which
forms a supplement to the book. Both

ship and shore stations are grouped to

gether under the names of the countries
in which they are established and classi
fied in alphabetical order. The call let

ter of every station is given, the nor
mal range in kilometres, the wave

lengths employed and the message

charges, where these have been fixed.
( Hher particulars include the nature of
tbe service carried on at the stations
and the hours during which they are

open for public business. An even hun
dred pages are devoted to this list.

Among other features of the book
are technical articles by the greatest
living authorities on radio matters. Pro
fessor J. !A. Fleming, F.R.S., con
tributes an article on "Electrical Meas

urements in Wireless Telegraphy," the

importance of which is clearly revealed
in the opening paragraph. It states :
"Exact measurement is the very life
and soul of all technical applications
of science. Unless we are able to weigh
and measure the quantities and effects

with which we are concerned, progress
is uncertain and improvements are

slowly reached." Arthur R. Hinks.
Chief Assistant, Cambridge Observa
tory, explains the method of determin
ing longtitude at sea through wireless
time signals ; C. E. Prince takes up the

question of finding the direction from
which wireless signals are arriving and
describes the apparatus which solved

the problem. Distress signaling is ade

quately covered by G. E. Turnbull in
an article discussing early methods and
what is being accomplished to-day ; An
drew Gray is the author of an article
describing the Marconi System, and
"Principles of Wireless Telegraphv
Explained by Mechanical Analogies"

proves one of the most helpful among
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the many papers which have come from
the pen of Capt. H. Riall Sankey. Ma
jor J. E. Cochrane deals with military
use of wireless telegraphy, and Dr. J.
Erskine-Murray gives a clear explana
tion of the technical situation of radio-
telephony. "Some Facts and Theories
of Long Distance Signaling," by Dr.
W. H. Eccles, is especially valuable
and timely and will take its place among
the important treatises of the day.
Others no less well known have con
tributed articles on the equipment of
the mercantile marine, methods of pro
ducing continuous waves, the develop
ment of the transmitter and the phe
nomenon which plays so important a
part in wireless, syntony. Following
the technical papers there are a num
ber of formulae and equations useful
in radiotelegraphy and a very full
glossary.
A dictionary of technical terms in
English, French, Italian, Spanish and
German, nearly fifty pages of useful
data, comprising all manner of tables
with their equivalents in familiar meas
urements and a list of wireless tele
graph patents accepted since 1896, and
still in force, completes a valuable sec
tion.

Full information is given of the lead
ing commercial wireless companies, in
cluding date of incorporation, capital
ization, assets, directors and scope of
operations, as well as biographical
sketches of prominent men in the world
of wireless telegraphy.
The volume, which contains 563
pages, is profusely illustrated and in
cludes one feature which no wireless
worker can afford to be without—a
striking three-colored map showing
clearly the position of all stations open
for ship - and - shore communication,
high-power public and private stations
and the sites of the trans-ocean sta
tions now in course of erection.
Putting it mildly, no book-shelf can
be considered complete without this
standard work of reference on wireless
telegraphy and telephony. Copies may
be obtained from the Book Department
of The Marconigraph. 456 Fourth Ave
nue, New York. Price $1.00.
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Editorial

The newly revised regulations gov
erning wireless communication through
out the country and including detailed
instructions for operators, have just
been issued by the Department of Com
merce.
One of the new rules requires that :
"Radio operators holding licenses of
any grade or class and applying for ex
amination for any other grade or class
must submit to the examining officer
an additional form ... in dupli
cate. If a new license is issued, the
license held by the applicant must be
surrendered."
This means that in the future oper
ators will be prevented from holding
more than one license. The wisdom of
this provision is so obvious that no ad
ditional comment is required.
AH operators must also be able to
transmit and receive at least five words
a minute.
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Cargo vessels with crews of fifty or
more are required to carry two oper
ators, under the recently enacted law,
effective July 1. The new regulations
permit the second operator to be a
member of the crew.
It is also stated that no apparatus
is too small to escape the necessity of
being licensed.

* * *

The licensing of amateurs is an ever-
increasing problem, according to the
radio inspectors. A young New York
er, whose experiments have been giv
en a certain amount of newspaper pub
licity at various times, was recently ar
raigned in the United States District
Court on a charge of operating with
out a license a wireless telephone ap
paratus of sufficient power to extend
beyond the State.
From' authentic sources it is learned
that the wave length used by this young
man interfered with commercial sta
tions. One who styles himself a pri
vate experimenter and former com
mercial operator, claims that this isn't
so; he believes that the wave would
not interfere with any other station,
for while it is nearest to those em
ployed by the Arlington and Cape Cod
high-power stations, there is still
enough difference to permit any ama
teur to read the traffic of these stations
while the experimental phone is work
ing. Furthermore, he states, the sta
tion of the unfortunate experimenter
is very sharply tuned and cannot be
heard at all on the wave lengths of oth
er stations ; besides, the voice sent out
on the ether waves is not loud enough
to hamper commercial stations equipped
with receiving sets possessing any de
gree of sensitiveness or selectivity in
tuning.
A praiseworthy defense in some re
spects, but as in the general run of
such cases, the one who has voluntari
ly taken up cudgels for the offender
has neglected the really important is
sues.
The experimental radio 'phone did
interfere with commercial business—
there is no disputing that fact— for
this interference led to the investiga
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lion. Then the young man was charged
with violating an interstate commerce

regulation, operating a set the waves of
which traveled over several states.

Argue as he will, his defender can give
no reason why any young man should
not he punished for violating a law
which the government framed only
after weighty consideration.

It is common knowledge that a low-
powered amateur station located near
the border of a state can be heard in
an adjoining state when transmitting,
while one of considerably greater pow
er near the center of a large state
would probably not be heard beyond its
borders. Any experimenter, and cer
tainly the young man

'
in question,

knows of this condition and is equally
familiar with the fact that the penalty
provided for interstate communication
is the revocation of the offender's li
cense and the closing of his plant. Un
doubtedly this restriction has proven an
inconvenience to may amateurs, which,
however, does not alter the fact that
since wireless experimenting has been

placed under federal control the letter
of the law must be observed; even if
public sentiment is occasionally aroused
over what might appear on the surface
to be an injustice.

Critics of the government's attitude
in cases of violation of this statute gain
nothing by attempting to justify the
course of the present offender by call
ing attention to other delinquents. An
example of this misguided attitude re
cently appeared in a daily newspaper in
the form of a letter over the signature
of "Experimenter." The writer stated :
"Amateur stations are allowed to use
almost any wave length, despite the
fact that the law restricts them to wave

lengths of 200 meters or less. I know
of any number of amateurs who use
wave lengths of 300 to 400 meters, just
the right wave length to interfere with
marine wireless telegraphy, the most
important branch of wireless teleg
raphy, on account of the protection af
forded by it to steamship passengers
in time of danger."
It does not seem possible that any
radio inspector possesses this knowl-

edge or that he would purposely allow
ihe owners to continue using their sets.
The only inference to be drawn from
a statement of this kind is that, among
themselves, amateurs know of many
cases of deliberate violation of a law
which has been in force for nearly a
year. If such a condition exists, why
dc not the sincere workers—and surely
there must be some sincere amateurs-
come forward with the names of the of
fenders? It would be a refreshing ex
perience to meet the young man who
has sufficient pride in his country to
assist those who are endeavoring to en
force its laws.
The young man who conceals his
identity behind "Experimenter" may
not realize that he is in precisely the
same position as the man who sees a
thief enter the house of a neighbor and
informs someone other than a guardian
of the law that a lawbreaker is at work-
somewhere in the city, but he prefers
not to mention the exact location. Us
ing a wave-length greater than the law-
prescribes is obviously an offense
against the government, and it is a
mighty poor citizen—or future citizen
—who refuses to disclose the name of
the offender.

Let this young man, or anyone, for
that matter, who knows of similar vio
lations, send us a list of the names of
amateurs using wave-lengths of more
than 200 meters, and we will take very
good care that the radio inspectors are
informed. And, what is better, we
will see that the letter of the law is
enforced.

Returning to the case of the young
man whose radio-telephone experi
ments landed him in court, ,it appears
from his own statement that he has
been engaged in commercial service ; he
has further claimed that he has secured
financial backing for his experiments—
certainly, then, he must have been fa
miliar with what the law prescribes.
When the case was called before
Judge Mayer, sitting in the Criminal
Branch of the Federal District Court,
the wireless man's counsel interposed

a demurrer to the indictment, claiming
that the act of August 13, 1912, was



PAGE

1913THETMA458

JULY,

unconstitutional because it interfered
with the rights and privileges of citi
zens of the state and that the National
wireless license law could not be prop
erly invoked to prevent him from per
fecting his apparatus, because its op
eration might have an effect beyond
the state line. He further argued that
the issuance of a license did not prevent
radio interference.

The judge replied that the federal
license law gives the government con
trol of wireless communication and the
power to revoke licenses and shut down
plants interfering with transmission,
and further called attention to the fact
that France has laws governing the
navigation of the air, an elaborate series
of rules of the road for the regulation
of flying machines while in operation.
The demurrer was overruled.

The young man has entered a plea
of not guilty and will be given a jury
trial. Whether or not he is acquitted
will undoubtedly rest with the merits
of the case, and it will avail him nothing
that "Experimenter," in his attempt to
justify what he terms a "struggle for
his rights against these government reg
ulations" protests that since the wire
less telephone was essentially for long
distance transmission it was not prac
ticable for the young man to use the
wave length allowed to amateurs —200
meters or less.

For there are no such things as
"rights" against government regulations
— they represent the law, and must be
obeyed without question.
If the young experimenter could not
develop his apparatus with a short
wave, he should have taken the trouble
to carefully read the regulations. The
Secretary of Commerce and Labor is
authorized by section 4 of the act to
grant special temporary licenses "to
stations actually engaged in conduct
ing experiments for the development
of the science of radio communication,
or the apparatus pertaining thereto, to
carry on special tests, using any amount
of power or any wave lengths, at such
hours and under such conditions as will
insure the least interference with the
sending or receipt of commercial or

Government radiograms, of distress
signals and radiograms, or with the
work of other stations."
This is certainly clear enough, and
if we are to credit the statements of
his supporters— that his apparatus has
been heard clearly and distinctly over
considerable distances — the young man
should have had little difficulty in se
curing such a license, applicants for
which are required to state any techni
cal result they have already produced
and their technical attainments.
Contrary to the opinion held in some
quarters we maintain that the law is a
good and generous one. This unfortu
nate incident has again brought to our
attention the necessity of warning ama
teur experimenters to comply with the
government regulations—now. We have
said before, and we again repeat, let a
few more flagrant evasions come into
court and amateur experimenting will
come to a sudden end. And once ended,
it will be for all time.

The Share Market
New York, July 10.

The general condition of the share
market remains the same as heretofore,
Marconi issues being inactive on the
curb. The brokers report occasional
private sales at the following bid and
asked prices:
American, 3% — 4Z4 Canadian.
2J4 — -Y\ ', English, common, 16 —
18; English, preferred, 13 — 15.

New Great Lakes Station
The Marconi Wireless Telegraph
Company of America is completing in
stallation of a wireless station at the
Ashtabula, Ohio, plant of the Great
Lakes Engineering Works Company. It
will be put into operation within a few
weeks.

Great Lakes Message Rate Reduced
A reduction from ten cents to five
cents a word, for wireless messages
between ship and shore stations on the
Great Lakes, has been announced by
the American Marconi Company. This
will practically equalize land and water
rates, and will be of great benefit to
travelers.
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Communication Co. Pays Ten Per
Cent

At the annual meeting of the Mar
coni International Marine Communica
tion Company held on June 23, Mr.
Godfrey Isaacs stated that 686 ships
are now equipped with their system.
Receipts from ship marconigrams
and subsidies during last year exceeded
S500,ooo. A dividend of 10 per cent,
was declared.

Court Seeks United Shareholders

A notice to stockholders of the bank
rupt United Wireless Company has
been issued by the Supreme Court of
Maine, in an effort to determine who
are the bona fide shareholders of that
corporation and the amount and nature
of their respective holdings.
James E. Hewey, Special Master in
the case, requests that all persons
claiming to be stockholders in the
United Company file their stock certifi
cates with him, on or before August 1.
The validity of these certificates will
then be determined. It is stated that
those who do not observe this mandate
will be forever barred from participa
tion in the distribution of any dividend;
which may be declared and paid out of
the assets which may come into the cus
tody of the Receiver.
In order to have a claim properly
considered, an affidavit must accom
pany the certificates, setting forth the
number and kind of shares held, the
date and number of the certificates, the
date of purchase, the consideration
paid, where and of whom purchased,
and the amount of the indebtedness, if
any, owing to the company.
Shareholders whose claims may be
questioned by the Master or contested
by interested persons, will be given a
hearing during the forenoon of July 9
and 23, at Room 15, No. 95 Exchange
Street, Portland, Me.

Mr. Marconi Leaves.
Mr. Marconi sailed on the Maurc-
tania, on July 1, after spending four
weeks in this country, chiefly in
the law courts where he testified against

the National Electric Signaling Com
pany in a patent infringement suit.
"I had hoped to find time," said Mr.
Marconi before sailing, "to make a trip
to Glace Bay, N. S., to examine the new
high power station there, but did not
have the opportunity. All I could do was
to inspect the Marconi station in New
York and the new one which is being
erected at Kelmar, N. J., and visit Sin'
Sing."
In regard to his wireless plans and
work Mr. Alarconi said: "I found the
long distance station at Belmar, N. J.,
well under way and we expect to have
it open for business in October, com
municating directly with the English
station. After I go to London to at
tend to some business there I shall start
for Norway to see about the construc
tion of the wireless station there. We
will also have this in direct communi
cation with a powerful wireless station
on the Atlantic coast independent of the
lielmar station.

"There is always something doing in
wireless invention or in the perfection
of wireless apparatus, but there is no
public talk about it; it goes on silently
but effectively. We hope to bring the
cost of the wireless messages down to
a point where all merchants will use
the wireless and it will be generally
used by the newspapers."

English Courts Quash Poulsen
Patents

As we go to press, word comes from
London that permission to renew the
expiring English rights in the Poulsen
wireless devices has been refused by
Mr. Justice Warrington. This decision
is based on the fact that the owners,

the Telegraphone Corporation of New
Jersey, have never made any use of
their rights in Great Britain. The
Crown counsel made no objection to
the renewal of the patents, so far as
the invention itself was concerned.
Every opportunity was offered for a
complete presentation of the case. The
company claimed that a perfected form
of the apparatus was being used suc
cessfully in America. But no sufficient
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reason, according to the Court was giv
en for the failure to offer a service to
the English public. v The patents were
taken out in 1899, and the instruments
described were said to be for "storing
up speech or signals by magnetic in
fluence."

Reports of Goldschmidt Message
Denied

Accounts have recently appeared in
the daily newspapers of a reported
achievement of the Goldschmidt station
at Tuckerton, N. J., stating that com
munication had been established with
Naustadt, near Hanover, Germany, a
distance of 3,900 miles.
An Atlantic City correspondent says
that an interview with Manager Emile
Mayer, over the long-distance 'phone,
has proven the report false. Mr. May
er stated he would be only too glad to
give out such news were it true. He
could not account for the report, but
it was obviously impossible for the
messages to have been sent in view of
the fact that no machine for handling
them has as yet been installed.
Manager Mayer also took occasion to
deny the report that there have been
indications of a labor strike and said
that the work on the tower was pro
gressing satisfactorily.

Canadian Government Ships
Equipped

Acting under instructions received
from the Canadian Government, the
Marconi Company of Canada have
equipped the C. G. S. Canada and Dol
lard with wireless apparatus.
The Canada, originally a torpedo
boat destroyer, was purchased nine
years ago by the Dominion Government
for fishery protection service in Can
adian waters, being stationed at Hali
fax, N. S. In 1905 she was fitted with
a coil set of wireless apparatus, but
with the advent in 1910 of the Niobe
and Rainbow which were intended to
form the nucleus of a Canadian Navy,
the Canada became a training vessel
and as all the available accommodation
was required it was found necessary to
dismantle the apparatus.
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The vessel has recently been commis
sioned on fishery protection service,
and bearing in mind the excellent re
sults of the first wireless installation,
the government decided to equip her
again. The new apparatus consists of
a 1.7-kw. synchronous disc discharger,
transmitter and valve receiver, with a
coil transmitter and magnetic receiver
as emergency gear.
Call letters V. D. C. have been al
lotted to the Canada which is the prop
erty of the Department of the Naval
Service and under its control.
The C. G. S. Dollard is a new vessel
recently delivered to the Department
of the Naval Service by the Kingston
Ship Building Company, of Kingston.
Ont., where her wireless installation
was fitted. The equipment consists of
1.7 kw. synchronous disc discharger
and emergency gear. The Dollard is
also intended for fishery protection
service on the Great Lakes and has been
allotted call letters V. D. O.

Removal of the Montreal Wireless
Station

The rapid growth of the port of
Montreal will necessitate the dis
mantling of its present station in order
to provide space for the erection of
steamship sheds on Tarte Pier, where
the wireless station is now located. The
selection of a site for the erection of a
new station at Montreal is now occupy
ing the attention of the Dominion au
thorities.
Because of the steady increase in the
number of vessels entering the port of
Montreal the Government have under
consideration the erection of a station
of greater capacity than the existing
one, giving the port wireless facilities
in keeping with its importance. The
station is to be capable of communi
cating with Quebec to the East and
Kingston, Ont., to the West, thus link
ing up the wireless system on the Great
Lakes with that on the East coast and
the Newfoundland system.
The Department of the Naval Ser
vice have addressed a letter to the Mon
treal City Clerk suggesting that the new
station be erected on Mount Royal.
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CHAPTER VII.

The Alternating Current Transformer

The alternating current transformer
is the simplest of all electrical ap
pliances and the most efficient. It con
sists of two coils of wire (primary and
secondary) wound over an iron core.
Electrical energy is consumed in the
primary and regenerated in the sec
ondary. The process is as follows : The
alternating current flowing through the
primary magnetizes the iron core peri
odically, causing a varying flux through
the core. This varying flux induces an
E. M. F. in the secondary, which will
cause a current to flow if the secondary
circuit is closed. The secondary cur
rent flows in the opposite direction from
the primary current and, as it increases,
it demagnetizes the core or reduces the
flux in the core, so that the self-induc
tion of the primary is reduced, causing
more current to flow in the primary.
This is the reason why the A. C. trans
former can he made a simple self-regu
lating device.
Two general types of transformers
are in use commercially, viz., the con
stant voltage and constant current
transformers. The former operates on
a constant voltage circuit and gives a
constant voltage at its secondary ter
minals, while the latter is generally
used with a constant voltage on its pri
mary and gives a constant current from

its secondary. ,

As constant current transformers
are best adapted for use in wireless tel
egraphy, for reasons which will appear
later, they are of greatest interest hem
Transformers used for power and
lighting purposes have closed mag
netic circuits as shown in Fig. 27, in
which C is an iron ring made of thin
sheet iron laid up in the form of a
square ; P is the section of the primary,
and I is the insulation between the
primary P and the secondary S. The
dotted line shows the path of the mag
netic flux. The primary P and sec
ondary S are placed as close together
as good insulation will permit, so that
the mutual inductance will be as great
as possible. This form of transformer
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will give constant potential regulation
and the ratio of the primary voltage to
the secondary voltage will be the ratio
of primary turns to secondary turns.
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The size of wire in both primary and
secondary will depend on the capacity
of the transformer and the magnetic
density of the core, for a given ratio
of voltage of transformation. The
density or magnetic flux per square cm.
or inch which can be used depends on
both the quality of the iron and the
frequency. At very low frequencies
densities approaching saturation can be
used, while with higher frequencies
lower densities must be used. This is
due to the fact that the losses in the
iron increase with the frequency, caus
ing the iron to heat. This loss must
be kept sufficiently low so that the core
will not get hot enough to damage the
windings and insulation. The densities
generally used are as follows :

25 Cycles 60,000 to 90,000 per sq. in.
60
"
40,000 to 60,000

120
"
30,000 to 50,000

500
"

5,000 to 10,000

The total flux for a given size trans
former depends on the magnetic den

sity and also on the number of turns in

the windings. The exact relations
which these parts bear to each other

are expressed by the formulae:

E = y/Tw Nn 0 10 s = 4.44 N n io8
4.44 N n

or

.. a

tt it tt

IO8

0 = E io8/V2irNn

(23)

(24)

Where : E = Volts effective.
N = Frequency,
n = Number of turns in

series.

Also: 0 = B x S where B is the
density per sq. cm.,
and S is the cross

section of the iron
core.

B = 0/S. (25)
The current required to produce the

maximum flux 0 in a magnetic circuit
depends on the reluctance R and is ex
pressed by :

4 tt n I V2
0 =

R (26)
where I is the effective value of the
current.

Multiplying by \/2 gives the maxi
mum value of the current. The quan
tity n I is the ampere turns. I is also
called the magnetizing current and is
that current which the primary takes
when the secondary is open.
It will be seen from these equations
that when the reluctance of the mag
netic circuit is made as low as possible
both the number of turns and the mag
netizing current can be reduced.
This is the great advantage of using
the iron core. If the permeability of
the iron is known, then the number of
turns required for a given transformer
can be predetermined.

The reluctance R =
Sm (27)

where L is the length of the magnetic
circuit, S the cross section and /1 the
permeability.

L
If we substitute for R its value

in equation 26 we have:

4 ir n 1V2
0 =

And:

n = 0

10 L/ S p (28)

(29)1.257 1V2S/X
The above formulae are used in one
form or other to calculate the quanti
ties involved in the design of trans
formers. The permeability must be de
termined by experiment or test.
The following table gives approxi
mately the total flux used in different
sized 60— 'commercial transformers.

1 kilowatt 300,000 lines.
2
"

400,000

3
"

500,000

4
" 600,000

5
"

675,000
10
" 1,000,000

As the frequency increases the total
flux can be decreased without increas
ing the number of turns or amount of
wire.

In transformers which have open
magnetic circuits the reluctance is

greatlv increased and it therefore re

quires a greater amount of wire or
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turns to get the necessary magnetizing
force.
A general impression exists among
those who are not familiar with the con
struction and operation of transform
ers, that the closed core transformer is
more efficient than the open core type.
This is not true, as the latter can be
made just as efficient as the former, but

it requires more turns and larger wire

lo keep the resistance losses the same
and, in consequence, is much more ex

pensive to construct.

Fig 28
Fig. 28 shows the construction of a
transformer for operating on a con
stant potential primary circuit and giv
ing a constant current in the secondary
circuit. C is the iron core frame, C'
is another iron core which is separated
by air gaps from the core frame. When
the current flows in the primary P the
flux takes the path shown by the dotted
line if the secondary S is open. If the
secondary S is closed so that a current
flows through it, a back or counter flux
is produced which tends to reduce the
flux through P. As the core C and
the air gaps offer very little reluctance
this flux will be diverted through the
core C. The self-induction of the
primary will not be greatly reduced and
the current flow through it will not be
increased. The secondary S will give a

maximum potential when open and will

vary with the resistance in the circuit,

while the current flow will remain con
stant. This type of transformer can be
used to advantage in wireless telegraph
work.
The open core transformer which
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finds such extensive use in wireless tel
egraphy, has the same characteristics
as the above. It has a further advan
tage that its construction simplifies the
problem of insulation of the secondary
for high voltages.
Fig. 29 shows a section of the open
core transformer. C is the core which
can be constructed of fine iron wires or
sheet iron. Around this core is wound
the primary P ; over this primary is the
insulating tube I which is constructed of
a material which will withstand the re
quired potential and the heat. Over
this tube is placed the secondary S. In
this type of transformer the reluctance
of the magnetic circuit is high and the
magnetic lines take the path shown
(Fig. 29), by the dotted lines.
As the primary and secondary in this
type are so situated with respect to
each other that there is considerable
magnetic leakage, the ratio of transfor
mation will not be in proportion to the
turns. It will therefore be necessary
to increase the secondary turns by an
amount depending on the mutual in
duction between the primary and sec
ondary. This factor is generaly deter
mined by experiment as it is almost im
possible to predetermine the character
istics of the magnetic circuit where
large air gaps are involved.

1

Fig. 2$
There is considerable heat generated
in both the iron core and the winding
of transformer, so means must be pro
vided for keeping them cool. In light
ing and power transformers this is ac
complished by immersing the windings
and core in oil. The oil is heated
through coming in contact with every
portion of the windings and core, which
causes it to circulate ; and coming in
contact with the cooler walls of the
containing case, it is again cooled. In



PAGE

1913THF14ARCQNIGRAPH464
JULY.

large station transformers this cooling
is sometimes effected by means of an
air blast forced through the windings
and over the core.
The iron losses in transformers and
the consequent heating are due to two
causes, viz., Eddy current and hyster
esis. The former are the currents gen
erated in the iron core and are greatly
reduced by laminating or dividing the

iron and insulating the small masses
from each other with varnish. The
latter is due to the molecular structure
of the iron and depends on the quality
of the iron, the frequency and the
magnetic density.
The reader will find a full treatment
of the magnetic properties of iron in
"Electricity and Magnetism," by S. P.
Thompson, Arts., 362 to 368 inclusive.

(To be Continued. This course commenced in the December, 1912, issue.)

The First Chapter of Wireless as a Commercial
Fact

Mr. Marconi's Narrative

THE hearings
in the injunction suit

of the Marconi Company
against the National Electric Signaling
Company gave to the public the story
of wireless, told by Air. Marconi him
self, who had come over from Europe
to appear as a witness in the United
States Circuit Court, in Brooklyn. The
average man cares little for the forms
of law, but he is always eager to learn
how great things have been done. When
the late Mr. Morgan appeared before
the Pujo Committee in Washington,
everybody forgot about "interlocking

directorates" and rules of the clearing
house. Here was a man whose words
were the stuff history is made of.
The story of the beginnings of wire
less is here given in Mr. Marconi's
own words, the details of court pro
cedure being omitted. Other instal
ments will be printed in later issues.
The inventor, after giving his testi
mony and inspecting the new sending
and receiving stations now being erected
at New Brunswick and Belmar, sailed
for England early in July. He will re
turn in October.

THE FIRST EXPERIMENTS
GUGLIELMO MARCONI

I was born in Italy, in the town of
Bologna. I was educated in various
primary and secondary schools and I
also attended some lectures at Bologna
University. My family resided at Bo
logna, but when I was a child I was
taken sometimes to England, where re
lations of my mother resided.
In the summer I lived in a country
home of my father's near Bologna. It
was a large house and the estate was

about two and a half miles long by
half a mile broad.
From a boy I was always interested
in physics and in electric phenomena
generally, and I think in the summer of
1894 I rca.A of the experiments and re
sults of Hertz in Germany. I also was
acquainted with the works of Lord

Kelvin and with the theoretical doc
trines of Clerk Maxwell. I experi
mented with electrical waves, as I con
sidered that line of research very in
teresting, and during these tests or
experiments I thought that these waves,
if produced in a somewhat different
manner— that is

, if they could be made
more powerful, and if receivers could
be made more reliable, would be ap
plicable for telegraphing across space
to great distances.
In 1894 and the beginning of 1895,

1 constructed apparatus which was
practically the same as the original
Hertz apparatus, for. transmitting
these waves ; and I made a receiver
which contained a detector which man
ifested or revealed the presence of
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these waves at the receiving end. I
had always in mind telegraphic trans
mission and for this reason I had a
Morse signaling key at the sending end
and some kind of detector which could
be used telegraphically at the receiving
end.
I made sketches of the apparatus. At
one side of the table is a transmitter
which consists of an induction coil and
a spark gap. Attached to the spheres
of the spark gap are two plates. The
primary of the induction coil is ener
gized from a battery, the current of
which goes through a telegraph key.
On pressing that key the current passes
through the coil and is transformed
into high-tension electricity which
causes sparks to jump across the gap
and, according to the principles which
were then well known and promulgated
by Hertz and others, when those sparks
occur the spark gap and the plates radi
ate electric waves into space. These

waves travel across the distance which,
mi this case was simply the distance be
tween one .end of the table and the
other, and produce induced currents
between the two resonating or collect
ing plates of the receiver, an improved
Branley tube connected in circuit with
a battery and a telegraph instrument.
The tube was a non-restoring coherer,
that is

,

after being influenced by elec
tric waves it would go on conducting.
Therefore it would be impossible to re
produce dots and dashes of the Morse
code. To restore it and keep it in its
sensitive condition, the same current
which actuated a telegraph instrument
acted upon a tapper which shook the
tube and restored its sensitiveness after
the receipt of impulses. In that man
ner it was possible to transmit the signs
of the Morse code over a distance of
three or four feet.

(To be continued.)

A Striking Instance of the Value
of Wireless

London Fairplay in its issue of April
10 uses the recent accident to the
steamer Robert Dollar to illustrate the
almost inestimable value of the wire
less to vessels when at sea. The item

h as follows:
The British steamer Robert Dollar,
while crossing the Columbia River Ear
recently, drawing 25 feet, struck heav
ily, but as the vessel was not making
any water and there was no apparent
damage, she proceeded on her voyage
to Japan. When, however, one hun
dred miles off shore her stern post and
rudder broke off close up to her counter
and dropped into the ocean, leaving her
helpless and a big sea running with a

high wind. A few days before sailing
she had been fitted out with a Marconi
wireless outfit, which was immediately
put into use, the captain sending a cod
ed message to the owners, which no
one intercepting could read and take
advantage of the information to get a

big salvage. The message gave the
latitude and longitude and told cor
rectly the situation, which the owners,

nine hundred miles off, received inside
of an hour after the accident occurred,
and as a result, the nearest available
tug was obtained to proceed to her as
sistance, and this inside two hours after
the accident had happened. The tug,
which was also equipped with wireless,
had hold of her in eighteen hours. As
the Robert Dollar was out of the track
of steamers, it is problematical when,

if ever she would have been heard of
had it not been for the wireless.

French Medal for Heroic Operator
"Jack" Scheetz, the boy wireless
operator, \vho in August, 1911, saved
the steamship Lexington off the South
Carolina coast, is to get a medal from
the Societe des Hospitaliers Sauveteurs
of Brittany, France.
On the way from Savannah to Phila
delphia the Lexington went aground
and her wireless was put out of order.
Scheetz, who was only sixteen, climbed
to the top of the mast, in a ninety-
mile gale, repaired the wireless and
flashed an S O S message that sum
moned the United States revenue cut
ter Yamacraw.
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OPERATORS'
INSTRUCTION

Editor's Note :— Primarily designed to
familiari'e the commercial wireless operator
with the functions and construction of the
component parts of modern wireless equip
ment, this series of instruction articles should
prove of interest to all amateur experiment
ers, as well. The rapid development of radio
communication has brought about many
changes in the design of apparatus and the
demand for increased efficiency is responsible
for other changes which are constantly oc
curring. It is planned to incorporate these
developments in the series and at the same
time thoroughly acquaint the professional
man with the details of the various types of
apparatus now in commercial use. Wireless
instruments and operating are to be treated
only in an elementary way in this depart
ment ; the student who desires to delve more
deeply into the technical phases of wireless
is provided for elsewhere in our pages.

Chapter I.

IN
order to comply with the recently
enacted radio laws, it has become

incumbent upon all operators, both at
ship and shore stations, to secure a
license certificate attesting their skill
and knowledge of the wireless art.

With this in view, and to aid the
operators to become more familiar with
the technicalities Gjf the various sets,
this series of articles has been pre
pared, giving a clear and simple ex
planation of the various electrical and
magnetic effects actually taking place
during the operation of wireless tele
graph instruments.

It is assumed that the operator has
some knowledge of elementary electri
city and magnetism, but should the
reader be a novice, various books may
be consulted, particularly the "Navy
Manual of Wireless Telegraphy for
191 1" by Commander Robinson.

Electrical Drawings — A student's
course should comprise the study of
the circuits involved in a complete
wireless telegraph system ; in fact, this
is probably of more importance than a
discussion of the actual construction of
the apparatus.
In drawings of electrical apparatus
and circuits, certain conventionalities
rather than actual detail drawings are
used to designate various parts of the
equipment.
It is assumed that the student has
seme knowledge of these representa
tions and they will not be further dis
cussed except where they are referred
to in explanation of the drawings.
Marconi Wireless System—Fig. 1 is
a complete representation of a type of
apparatus at present in use at many of
the ship and land stations of the Mar
coni Company on the Atlantic and Pa
cific coasts. It will be noted that the
circuits of the complete apparatus are
shown starting from the D. C. switch
up to, and including, the aerial.
Source of Power—Alternating cur
rent is necessary to operate modern
wireless telegraph sets, and at stations
where this is not directly available a
motor generator is used to generate al
ternating current from a direct current
source of supply.
Motor Generators. —The motor gen
erator consists of a direct current
motor driving an alternating current
dynamo. In order to make the unit
compact both are mounted on the same

base and the armatures usually built on
the same shaft.
Motor Generator Circuits. —The cir
cuits of one type of machine are





PAGE JULY.
468

clearly indicated to the left of the
drawing (Fig. i).
The D. C. armature consists of a
number of coils of wire wound latei-
c.lly in slots over a soft iron core. The
terminals of these windings are con
nected to the segments, of the commu
tator. The current enters the arma
ture windings through the commutator
segments as they pass under the
brushes A and B. The divided circle
between brushes A and B represents
the commutator; in electrical drawings
it is understood that this indicates a
direct current dynamo armature.
Field Coil Windings —The field coil
windings of the motor are represented
by a simple spiral of wire marked
"shunt," and if connections are traced
backwards it is seen that the terminals
of these windings are in reality con
nected across the D. C. main line, i. e.,
in shunt with the armature.
The windings of the field coils are
made around a soft iron core and
wound so that the turns of each pole
are made in the opposite direction to
the one preceding it. This creates al
ternately magnetic fields of North and
South polarity.
The Commutator —The function of
the commutator is to maintain the po
larity of the magnetic flux of the fields
and the armature core in such relation
to one another that there will be a con
stant attraction or repulsion between
the magnetic fields, causing rotation of
the armature. For instance, considei
any single field coil and suppose it was
of North polarity, then the commutator
would maintain the flux so that the
portion of the armature approaching
that of the North pole would be of the
South polarity, causing attraction,
while that portion of the armature on
the opposite side would be of North
polarity, causing repulsion. The neces
sary changes of current in thes coils of
the armature to create these changes of
flux are made by the commutator.
The A. C. Generator—The A. C.
generator armature is denoted by the
two circles marked A. C. These are
known as collector rings and are con
nected to the two terminals of the ar
mature windings. The current is taken
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from the collector rings by means of
two brushes in sliding contact.
Generator Fields—The student will
note that above the generator armature
there are two field windings, one
marked "series" and the other, "shunt."
The "series" winding is connected in
scries with the D. C. armature, and the
"shunt" winding is in shunt with the
D. C. line. The field windings of this
generator are said to be cumulatively
compounded.
Such an arrangement of the field
windings gives a steadier voltage than
could possibly be obtained otherwise.
For if a strong load is thrown on the
motor generator it has a tendency to
slow down and at the reduced speed
the rate of cutting lines of force by
the generator armature is reduced ;
consequently, if it is desired that a
normal voltage be maintained a greater
number of lines of force must be pro
duced around the armature.
This is done automatically, for when
the increased load is thrown on the
generator armature, the D. C. arma
ture requires more current, which
causes an increase of current in the
series field because it is connected in
series with the D. C. armature. This
increase in current in the series field
causes an increase in the magnetic
lines of force surrounding the genera
tor armature with the result that a
normal voltage is automatically main
tained.

The Starting Box—The drawing
gives the circuits of a Cutler Hammer
starting rheostat or starting box. The
function of this starting rheostat is to
prevent an enormous rush of current
which would take place were the ar
mature connected directly to the D. C.
mains.
This is due to the fact that when
the motor is started there is very little
counter-electro-motive force to oppose
the inrush of current, consequently the
windings will take excessive current.
However, by inserting resistance coils
(marked RES) in series- the current
flowing into the armature at the start
is reduced. Immediately when the
armature starts rotating a counter elec
tromotive-force is produced which in
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creases with the speed. As the counter
electro-motive- force increases the re
sistance can gradually be cut out by
means of the handle H until finally
the D. C. mains are connected directly
to the armature.
The Release Magnet—The release
magnet R is connected in series with
the shunt field coils and acts as a pro
tection to the motor armature.
For example, if one of the field
rheostats should burn out, the circuit
to the shunt field would open and the
release magnet R would instantly lose
its magnetism and the handle H fly
back, cutting off the current from the
armature.
And again, if the D. C. main line is
opened at a distant point, the release
magnet R again will let go its hold on
the handle H and automatically open
the circuit to the motor armature.
If there should be no release magnet
and the handle H is in the full running
position, and if the D. C. line is opened
at a distant point and then closed again,
serious damage to the armature will re
sult, as these _windings are not made
to carry the current that would flow in
the coils under such conditions.

Regulation of Speed—The speed of
the motor can readily be increased or
decreased by varying the amount of
current flowing through the shunt
field windings by means of the motor
field rheostat. For instance, if the re
sistance in this rheostat is increased
the current in the field coils will de
crease in value. The magnetic lines of
force surrounding the armature will
decrease accordingly, with the result
that the motor speeds up. This is due
to the fact that there is less counter
electro-motive-force generated by the
armature at the weak field than when
the magnets are excited to a normal
condition, consequently more current
flows through the armature, resulting
in an increase of speed.
Generator Voltage Regulation—The
voltage of the A. C. generator is in
creased or decreased by altering the re
sistance in series with the field coils,

thereby increasing or decreasing the
number of lines of force surrounding
the armature.

The Transformer Circuits —When
the aerial switch handle is down and
the transmitting key depressed, alter
nating currents of low frequency (60
to 120 cycles) surge backward and
forward through the primary coil of
the transformer.

These surgings cause rising and fall
ing magnetic line* of force which are
considerably increased in number by
the iron core. These lines of force re
verse their direction with the reversals
of the current in the coil and at the
same time cut through the secondary
winding (which is composed of a great
number of turns of very fine wire) in
ducing in it an electric current of very
high pressure or voltage.
In common wireless practice current
at 110 volts is taken into the primary
circuit while the secondary voltage may
be 15,000 to 30,000.
This transformer is known as a step-
up transformer because the current
taken in by the primary circuit is at
a lower voltage than that produced in
the secondary circuit. It is also known
as an open core transformer because
the magnetic circuit is completed
through the air on the outside of the
core, in contrast to the closed core
transformer where the magnetic lines
of force have a complete path through
the iron.
The voltmeter indicates the pressure
at the terminals of the alternator and
the ammeter measures the current
passing through the transformer.

Condensers—The condenser or the
capacity is represented at C and C1.
This condenser may consist of glass
plates covered with tin foil or glass
jars coated inside and outside with
copper. For instance, in a 1 K. -W. set
there are 6 jars in parallel in either
bank and the two banks are connected
in series. This is known as a series-
parallel connection. The reason for
so connecting the jars is that the volt
age or pressure on each jar is thereby
considerably reduced.
For example, if a leyden jar is con
nected directly across the secondary
terminals of a transformer whose sec
ondary voltage is 30,000, the dielectric
will be subjected to the full potential.
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resulting in considerable strain. How
ever, by placing two banks or units in
series each jar is subjected to a poten
tial of but 15,000 volts. The strain
being reduced, the chance of puncture
is decreased.
High Frequency Circuits—When the
condensers become fully charged a dis
charge takes place across the spark
gap, producing an .intermittent series
of high frequency electrical oscilla
tions each of which takes place in a
very small fraction of a second.
It will be observed that the discharge
of the condenser takes place through a
portion of the primary of the oscilla
tion transformer, the amount of in
ductance actually in use being deter
mined by the variable contact F.
Spark Gap.—The spark gap acts as
a valve, keeping the oscillation circuit
idle until the condenser becomes fully
charged ; then the discharge of the con
denser through the spark gap produces
high frequency electrical oscillations.
Open and Closed Circuits—The cir
cuit including the condenser, spark
gap, and the portion of the primary of
the oscillation transformer in use is
known as the closed oscillatory circuit,
while the circuit including the aerial,
through the secondary helix to the
earth is referred to as the open oscil
latory circuit.
The amount of inductance in the
open circuit is determined by the vari
able contact L.
Time Period of Oscillatory Circuits.
—A circuit possessing capacity and in
ductance has a natural time period of
oscillation, that is, it requires a cer
tain definite time for a complete re
versal of current to take place in it.
Such a circuit is said to have a defi
nite Wave length.
For example—Electricity travels at
a rate of 300,000,000 meters per sec
ond. In a straight wire 100 meters
in length a complete oscillation must
travel a distance of 200 meters, that is,
the wire has an electrical length of 100
meters. Then the time period of the
circuit would be 200/300,000,000 or
1/1,500,000, that is, a complete oscil
lation takes place in that circuit in

r/ 1, 500,000 of a second. Therefore,
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the circuit oscillates 1,500,000 times
per second and its wave length is 200
meters.
The wave length of an electrical os
cillation is then said to be the distance
through space traveled by the wave or
oscillation during one complete oscil
lation or cycle.
The wave length of any circuit is de
termined by ,the inductance and ca
pacity in the circuit; if either one is
increased the wave length is increased.
Referring to the drawing, if the
number of leyden jars C and C1 are
increased the wave length is increased ;
and again, if the number of turns of
the helix included by the variable con
tact F is increased, the wave length is
increased.
In an oscillatory circuit composed of
inductance and capacity the time peri
od of the circuit is dependent upon
these two factors, consequently if
either is increased the wave length is
increased.
Wave Length of the Open Circuits.
—The wave length of the open circuit
is increased or decreased by the helix
clip or variable Contact L, accordingly
as more or less turns are included in
that circuit.
Closed Circuit. — The necessary
change of wave length in the closed
circuit is secured by means of the vari
able contact F.
Transfer of Energy.—When the con
densers C and C1 discharge through
the helix via contact F, magnetic lines
of force rise and fall about the helix
turns of the closed circuit which not
only cut through these turns but like
wise interlink with, and cut through
the turns in the secondary of the oscil
lation transformer, inducing in the open
circuit oscillatory currents of high fre
quency.

The Anchor Gap.—The oscillations
induced in the open or antenna circuit
leap the anchor gap. The resistance of
this gap to the high potential currents
of the transmitter is very small, but it
will readily be seen that the oscillatory
currents produced in the antenna cir
cuit when receiving are of small po
tential or voltage and cannot jump the

gap. Hence, the primary circuit of the



receiving tuner is automatically discon
nected from the antenna, thereby pre
venting the received signals being
earthed through the secondary of the
transmitting oscillation transformer.

Anchor gap points should be ad
justed to just permit of a piece of thin
paper passing between them.

It is proposed at an early date to
eliminate all anchor spark gaps in the
Marconi service.

Resonance.—For the best working it
is of course of supreme importance
that the open and closed circuits be
placed in resonance. That is to say,
they must both have the same period
or wave length, or more strictly speak
ing, the product of the inductance times
the capacity in each circuit must be the
same or very nearly the same. By so
proportioning the circuits, currents of
large value are induced in the antenna.

Oscillation Transformer. —The oscil
lation transformer consists of a coil of
fixed value of inductance placed im
mediately above the turns of the closed
circuit helix. This coil is supported by
the wooden pillars R and R1 in such
manner that the distance between the
fixed inductance and the closed circuit
helix can be increased or decreased as
desired.

Magnetic lines of force produced by
the passage of the oscillations through
the closed circuit helix interlink or cut
through the turns of the secondary, set
ting up in it corresponding oscillations
of high frequency which are reflected
up and down the antenna, producing
electrical waves.

The function of the oscillation trans
former then, is not only to transfer
energy in the form of high frequency
oscillations from the closed to the open
circuits, but also to place these two
circuits in resonance, and further, to
allow the wave length of either circuit
to be increased or decreased as desired.
Emission of Wave Length's. — If the
transmitting set shown in the drawing
is in use, and the secondary of the os
cillation transformer is placed too near
to the primary, two wave lengths are
emitted from the antenna. This is
caused by the reaction of the magnetic

flux in the open circuit upon the closed
circuit, or vice versa, which changes
the effective period of the coupled cir
cuits as a whole ; consequently the an
tenna is set into vibration at a wave
length longer and shorter than the nat
ural wave length or either circuit.

Therefore, when the coupling is too
tight there are two periods of vibra
tion in the antenna circuit and the oper
ator at a distant receiving station, by
proper manipulation of his set, may be
able to "tune in" to either one; or. by
securing the proper degree of coupling
in the receiving apparatus, may be able
to receive the energy of both waves.
AH sets are now tuned with very loose
coupling so as to emit practically but
one sharp wave.
Inductive Coupling.—The above set
is said to be inductively coupled be
cause the transfer of energy from the
closed to the open circuit takes place
by electro-magnetic induction.

Coupling.—The coupling (the inter
linking of the magnetic lines of force
of the two circuits) can be varied at
will by increasing or decreasing the
distance between the secondary coil of
the oscillation transformer and the
turns of the closed circuit helix, and the
emission of two wave lengths readily
reduced to one as before stated.

Aerial Tuning Inductance.—A sep
arate coil of inductance is connected in
series with the secondary of the oscil
lation transformer and the antennae,
thus enabling the wave length to be
varied as desired. This coil is popu
larly known as the "loading coil."

Changing From Power to Auxiliary
Set.— In changing from the power to
the auxiliary set (Figure i) a flexible
cord with a plug contact is connected
to the bottom electrode of the anchor
spark gap as shown. When it is de
sired to use the auxiliary set for trans
mitting this plug is removed from the
aerial tuning inductance and connected
to one terminal of the induction coil as
shown. The double pole, double throw
switch is also thrown, connecting the
key on the primary of the induction
coil.
A short wave condenser is connected
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in series with the open circuit and is
used when operating the set on the 300
meter wave.
Spark Frequency. — The student
should not confound the term "spark
frequency" with the natural time fre
quency of the oscillatory circuit.
The term "spark frequency" or
"group frequency" refers to the num
ber of sparks bridging the gap S per
second; while the period of vibration
of the circuit depends solely upon the
inductance, capacity and resistance of
the circuit.
For example —Suppose the circuits
of a 60-cycle transmitting set to be so
proportioned that the spark discharged
synchronously with the charging cur
rent ; or in other words ; a spark is pro
duced at each alternation of the charg
ing current. Since a 60-cycle current
is composed of 12b alternations per sec
ond (two alternations constituting' a
cycle) then 120 sparks will pass the gap
in one second time. Each spark may
consist of anywhere from 10 to 50
oscillations. Each complete oscillation
taking place in from 1/200,000 to 1/2,-
000,000 of a second.

Electric Waves.—Currents of high
frequency traverse the antennae circuit
producing around it fields consisting of
electrostatic lines of force and electro
magnetic lines of force. Owing to the
rapidity of the reversals of current
these lines of force do not collapse back
upon the wire as they do in currents
of lower frequencies, but a portion of
the energy is radiated into space. These
displacement currents which take place
in space about the antenna create elec

tric waves, and it is by means of these
that communication between stations is
effected.
The Aerial or Antennae Switch.—
Owing to the high potentials used in the
transmitting apparatus, it is necessary
'
to disconnect the receiving apparatus
from the antennae while transmitting;
also, in order to preserve the sensitive
ness of the receiving detector it is nec
essary to disconnect the earth connec
tion from the tuning coils.
This is accomplished by the multi
ple blade switch known as an aerial or
antennae switch. This is represented
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to the right of the drawing. When the
handle of the switch is depressed, the
receiving apparatus is disconnected
from the antennae at contacts P and
P1. The transformer circuit is closed
through contacts M and M1. Thus the
set is in a transmitting position, and
when the operator presses the key, high
frequency oscillations are produced in
the antennae circuit. When receiving,
the switch handle is lifted up and the
reverse action takes place. The pri
mary of the transformer circuit is dis
connected and the receiving apparatus
is connected both to the antennae and
the earth.
The Receiving Tuner.—The receiv
ing tuner represented is known as type
D and it should be noted that the aerial
is split and two leads brought to the
receiving apparatus. This arrangement
is known as a "looped aerial."
As in transmitting circuits, the re
ceiving apparatus has both open and
closed circuits. The open circuit is rep
resented by coils O and Ol.
The wave length of the open circuit
is varied by contacts F and F1. A closed
oscillatory circuit is bridged around
one of these coils and the inductance
included in that circuit is varied by
means of the sliding contact Ll.
The closed oscillatory circuit includes
the carborundum crystal (car), the
fixed condenser marked FC, and what
ever amount of inductance is used as
determined by contact L1.
It will be noted that the coil to the
right of the tuner Ol is the one which
transfers energy from the open circuit
to the closed circuit.
The coil to the left of the tuner is
the one in which the principal change
of wave lengths is made.
The action of the tuner is as fol
lows :
When the two coils O and O1 are
connected to the antennae circuit by
means of the aerial switch, and the
sliders F and Fl properly adjusted to
secure resonance, high frequency elec
trical oscillations traverse these coils.
Those produced in coil O1 set up mag
netic lines of force which interlink with
the adjacent turns of the secondary,
setting up a counter electro-motive
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force which passes through the closed
oscillatory circuit including the carbor
undum detector.

A small battery current when flowing
through the crystal increases its sen
sitiveness, and also because different
values of current are required for dif
ferent crystals, a device known as a po
tentiometer is used. This is clearly in
dicated in the drawing.

Potentiometer.—A potentiometer is
a variable resistance connected in
shunt to the battery. It may be induc
tive or non-inductive. In this case it
consists of a number of carbon resist
ance rods connected to a variable point
switch in such a manner that the resist
ance can easily be adjusted. It will be
noted that as the sliding contact V is
moved towards V1, the curent flowing
through the head phones and detector
will rapidly decrease. If V is moved
away from V1 the current through the
head phones and detecto is then consid
erably increased, consequently we have
a device by which we can easily adjust
the amount of current flowing through
the Crystal and head phones. The
number of cells in use is determined by
the variable contact.

Adjustment of Detectors.—Some
experience is necessary in order to
properly adjust a piece of carborun
dum to its maximum degree of sensi
tiveness and this can best be obtained
by practice. The operator should be
careful to see that the local battery
current flows through the crystal in the
proper direction, or if it flows in the
wrong direction, the sensitiveness of
the crystal will be materially decreased.
These crystals vary in sensitiveness and
it will be necessary to apply different
values of battery current in order to se
cure the most efficient results. Some
crystals require a strong pressure in
the crystal holder and others a light
pressure. It will also be found of ad
vantage to try different points on the
crystal until the most sensitive one is
found.

(To be continued)
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Arctic Wireless
The Crocker land expedition, which
recently sailed from Boston for two and
possibly three years of scientific work
and exploration in the Arctic regions,
differs from the many other expeditions
which have pushed their way into the
frozen wastes of the far North dur
ing the past four centuries in that it
will keep in practically constant com
munication with civilization by means
of wireless telegraphy. An expert
wireless operator, detailed by the gov
ernment, will go along, and his sta
tion will be set up at the head of Flag
ler Bay, Ellesmere land, which will be
the base of operations and the place
where the Diana will leave the party
and their supplies next fall. That point
is near latitude 90, that is

,

about 600
miles from the North Pole.
The outfit has power to send mes
sages through the air for 1,500 miles,
and Flagler Bay will be in communica
tion with the post of the Hudson Bay
Company in the far northern part of
Canada. From that post there is wire
less communication to the Canadian
Government post at the foot of Hudson
Bay, and thence there is telegraph com
munication to Ottawa. The Canadian
Government will get by this route a
system of daily weather reports from
1,000 miles beyond the Arctic circle.
These reports are expected to be of
much meteorological value, and will be
awaited with great interest, both in Ot
tawa and in Washington.

Hammond's Boat Sinks
With wireless apparatus and other
machinery valued at several thousand
dollars on board, the boat owned by
John Hays Hammond, Jr., and used
by him in telautograph ic experiments,

is submerged in the harbor off the
Hammond estate at Gloucester, Mass.,
and the cause is a mystery.
Delicate mechanism designed from
patents of Mr. Hammond and valued
at about $6,000 is on board.
Mr. Hammond is about to build a

torpedo boat ; the apparatus on board
the wrecked boat was to have been in
stalled.
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_In this department the affairs of the various wireless clubs and associations will receive attention.
Believing that all amateurs are interested in the experiments and research work of others the publishers
plan to give readers each month distinctive items on the progress made by club members, thus offering
all an exchange of ideas in organization and experimental matters and bringing students in closer
touch with each other. To this end we will also publish a Wireless Club Directory. The names of
the officers and the street address of the secretary are requested from all clubs. Notification of
changes should be forwarded at once. Short descriptive articles of experiments or new
distinctive features, accompanied by drawings or photographs, will be published.

The unusual privilege of testing ex
isting wireless installations on board
ships has been granted students of the
College of the City of New York, who
are pursuing the course in advanced
experimental physics. The set of one
of the big ocean liners was tested by
some of the men. The United States
radio inspectors have been given the
privileges of the laboratory at the col
lege, adjusting their instruments there
in comparison with exact standards.
Through the operation of the commer
cial wireless companies it has been
made possible to exhibit the very best
modern apparatus.

* * *

Among the 150 candidates who took
the Government examinations for li
censes as amateur radio operators at
the Brooklyn Navy Yard a few days
ago, was a boy of 13, Charles Banks
Belt. All the other candidates were
men, and, by successfully passing all
of the twelve questions asked, young
Belt, it is said, became the youngest
licensed wireless operator in the coun
try.
His license is No. 2,706, and states
that his knowledge of general adjust
ment, operation, and care of apparatus
is very good ; that in transmitting and
sound reading, Continental and Morse,
he surpassed a speed of eight words
a minute, and that his general knowl

edge of international regulations and of
acts of Congress to regulate radio com
munication was likewise very good.

* * *

Clarence Evans, of Somerville, N. J.
,

obtained some unusual results during
the past winter while experimenting
with indoor aerials.

With a small aerial comprising two
strands of No. 36 S. C. magnet wire
ten feet long and employing lead pen
cils for spreaders, he managed to pick
up the Cape Hatteras, some 330 miles
away. During the early morning hours
other stations were heard clearly ; these
included N. A. G. at Fire Island and
M. H. E. at Philadelphia, and various
commercial and amateur stations in

New York.
The building in which the aerial was
suspended is located on the side of a

hill and the antenna wires were sus
pended about 21 feet from the ground
directly under the ceiling of a second
story room. A receiving transformer,
galena detector, fixed and variable con
densers, 3,200 Ohm phones and load
ing coil were the instruments used.

Wireless amateurs residing in Brook
lyn are notified that the membership
of the Lexington Electrical and Wire
less Club of America has almost
reached its full complement and pros
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pective members are requested to ap
ply immediately to John H. Schlichting,
245 Monitor street, Brooklyn, for ap
plication blanks.
The club has just celebrated its fifth
anniversary.

* * *

Amateurs in W heeling and Pitts
burgh are in daily communication, us
ing only 1 ampere. The Wheeling sta
tion has been able to hear Pittsburgh
with Yi ampere. This is more notable

nature was held between Pittsburgh
and New Castle.
The Pittsburgh outfit, shown in the
illustration, is entirely home made.
T. D. Richards and G. B. Richards, Jr.,
describe their set as follows: Trans
mitter— ]/

z kw. closed core transform
er ; adjustable condenser of sheet brass,
separated by 1/9 inch glass and im
mersed in oil; inclosed rotating spark
gap; a nine-inch hard rubber disc with
16 studs mounted on the shaft of a

Effective amateur set of T. D. Richards and G. B. Richards, Jr.

when the nature of the country is

taken into account. The two cities are
fifty miles apart, the Pittsburgh station

is in a valley, surrounded by high hills,
and the direct air line between the two
stations is broken by hills.
Our correspondents have shown a

good deal of interest in the suggestion
made in the June number that if an
other flood comes to this region, these
and other amateur stations will be of
immense value. Besides Wheeling,
ing, Pittsburgh can work New Castle
and Canton which relays to Cleveland,
Mt. Vernon and Michigan and Ohio
State Universities. The illness of the
W heeling operator prevented the use of
the instruments during the late flood.
But daily communication of a practical

1,700 r.p.m. motor. This rotary pro
duces a tone like that of the Marconi
station at Cape Cod. The oscillation
transformer is of the pancake type, and
there are two ordinary telegraph keys
with heavy silver contacts.
Receptor— loose coupler with 2,000
meter range : three-slide tuner with
3,000 meter range, to be used either
alone or as a loading coil, one switch
being changed ; two ferron type detect
ors, using galena and silicon ; two ro
tary variable condensers ; an adjustable
capacity fixed condenser; an unused
graphite rod potentiometer; two pair
of Brandes trans- Atlantic receivers.
The antetina consists of four 7-22 phos
phor bronze wires, 250 feet long, 100
feet and 80 feet high at the ends.
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Queries Answered

Answers will be given in this department to questions of subscribers, covering tke full range of wire
less subjects, but only those which relate to the technical phases of the art and which are of general
interest to readers will be published here. The subscriber's name and address must be given in all letters
and only one side of the paper written on; where diagrams are necessary tbey must be on a separate
•beet and drawn with india ink. Not more than five questions of an individual can be answered. To
receive attention these rules must be rigidly observed.

A. F. N., Maryville, Tenn., writes:

( I ) The college power plant, 13 kw.,
110 v.d.c, is within 100 yards of my
station and when receiving there is a
continual rhythmical "zing, zing, zing,"
the same sound that is heard at the

commutator of the dynamo. This is
most likely caused by small sparks at
the brushes, although none are visible.
This interference has a rather broad
wave, but can be tuned out by adding
inductance. Unfortunately it has the
same wave as most of the stations I
receive from, so it is almost impossible
to receive on those wave lengths. How
can I eliminate this interference? [Let
me state that after much experimenting
J found that a one M. F. condenser
connected between the positive wire and
ground decreased the sound and slight
ly lowered the wave. Adding more ca
pacity didn't help. I have tried almost
all the receiving hookups (except Fes-
senden I. P.), with the following in
struments : Loose coupler, two rotary
variable condensers, fixed condenser,
audion detector, Rrandes' navy 'phones.
My aerial is 65 feet long, 90 feet high
at one end, 80 feet at other end, lead-
in, 60 feet].

Ans.—This is a difficulty often ex
perienced when the antenna is placed
near to power circuits. W hile there may
not be severe sparking at the commuta
tor of the dynamo, you will find that
this difficulty is undoubtedly caused by
pulsations of current due to irregulari
ties in the generator. This sets up a
magnetic flux which cuts through your
antenna and excites it at or near its
natural period ; however, as you in
crease the inductance in the receiving
circuit this difficulty disappears, owing
to the fact that the choking effect of

the inductance eliminates the current
due to inductive effects from the gen
erator circuits. If you had described
more fully the conditions surrounding
the antenna, distance from power cir
cuits, etc., we could answer your ques
tion more intelligently. We suggest that
you put two 2 M. F. condensers in
series across the line and connect to
earth at the middle point.
(2) Why is it that after 5.30 or 6.00

p. m. I can pick up "N. A. O.," "N. A.
M.," "X. A. R.," "H. A.," etc., quite
loud, but in the daytime I have never
been able to hear stations further away
than 15 miles? Other amateurs in this
vicinity have the same trouble.

Ans.—This is a condition which you
will note over the entire United States,
viz. : that all stations have an increased
range of communication at night, sev
eral times over daylight range, and as
there are no stations in your vicinity
within the daylight range, you only hear
them at night.

(3) How much difference in inten
sity of signals, close tuning, etc., be
tween a loose coupler whose primary is
No. 28 S. C. C. and one wound with 22
bare wire?

Ans.—This question is rather broad
but we would prefer the primary wound
with Xo. 22 wire whether it is bare or
insulated.

(4) What causes the blue glow
around the nickel foil in my E. I. Co.
audion when the voltage of the high-
voltage battery is too great?
Ans.— It is caused by the electronic
discharge in the bulb due to breaking
down of the vacuum by the high poten
tial. You will note that this glow is
preceded by a sharp click in the tele
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phone receivers, indicating that the bat
tery current has completely broken
down the vacuum. The audion is then
in an insensitive condition.
The Secretary Radio Regulation
Club, Maryland, writes :
Having received my March issue of
the Marco xi graph, and being very
much interested in this department, I
took particular notice of the questions
asked by "A. G. W." Philadelphia. In
his fourth question he asks, "Why is it
that I have to keep touching the key
to my buzzer test when I am receiving ?
If I do not do this the signals die out
altogether."
"A. G. W." does not give you a very
clear idea as to what he means, al
though I think I understand just what
his trouble is, having had the same trou
ble with my detector. In your next is
sue of The Marconigraph I would
like to have you explain this.
I use a Blitzen tuner, Blitzen variable
condenser, fixed condenser, perikon
and galena detectors and a pair of 200
ohm Marconi 'phones. The piece of
galena I have been using is very sensi
tive— the kind that is known as "Ra-
ciion," being called that by Dr. DeFor-
est, of the Radio Company. This piece
lias held its sensitiveness for some time
but gradually has become weaker, and
now when I get a good point by buz
zer test it holds until a signal is
heard, then it breaks down and cannot
be restored except by readjustment for
a new point of buzzer test, only to show
again the tendency to break down. This
happens not only on loud and near
by signals, but on the faintest and most
distant signals. Perhaps you can tell
me of some method to restore the crys
tal to its original state of sensitiveness,
or explain why this detector acts in this
manner. The point I use is a sharp
pointed piece of No. 30 copper wire,
also a strip of thin brass foil cut to a
point and sharpened on emery.

" This
makes a very sensitive detector when
adjusted properly.
Ans.—The difficulty you refer to in
the operation of galena is often experi
enced in all types of crystal detectors
except the carborundum or perikon.

The actual conditions surrounding the
sensitive contact of a piece of galena,
or say, a piece of silicon when in
working condition, are not exactly
known, but it is certain that to secure
the best rectification of current, a con
dition must be maintained between the
contact and the crystal which is of an
unstable nature and this "unstableness"
may be subject to shocks such as heavy
currents from nearby transmitting sta
tions, atmospheric disturbances, etc.
You would get far better results if you
used a contact composed of a sharp
piece of steel, rather than a piece of
copper wire.
Referring to .the buzzer test, there is
no doubt that when the above stated
decrease in sensitiveness is experienced,
if the circuit to the buzzer is closed,
the shock imparted to the contact point
on the crystal restores the unstable con
dition. The actual method by which
it is accomplished would be rather dif
ficult to explain. Often this decrease in
sensitiveness is caused by damp air
surrounding the instruments. Any of
the above types of crystal, if breathed
upon when in a sensitive condition, will
decrease in sensitiveness owring to the
moisture of the breath.
The application of the term "Ra-
c'ion" to an ordinary "chunk" of galena
is, to say the least, amusing.
A gradual decrease in sensitiveness
in all crystal detectors is often noted.
This condition is less manifested in
carborundum than in crystals of other
types.

J. A. B., Brooklyn. X. Y.. requests
answers to the following:

(1). What is the normal wave
It ngth used in sending with the follow
ing set : Aerial, 70 ft. long, 5 wires
Xo. 14 aluminum wire, 70 ft. from
ground one end, 60 ft. from ground
other end. Coil 1 inch spark induc
tion coil run by 6 v. storage battery.
Condensers, 2 condensers consisting of
4 in. by 5 in. glass nlates, one contain
ing 8 plates, the other 14 plates, in
series with ground lead. Spark gap,
zinc open gap.
Ans.—The wave length of your an
tenna is approximately speaking i8d
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meters. We can see no reason why you
connect 14 plates of condenser in series
with the ground lead.

(2) . Will the above set be more ef
ficient with or without a helix?

Ans.—We would advise you* to dis
card both the helix and condenser with
this set and simply connect the spark-
gap of your 1 in. coil directly in series
with the antenna; however, if you
wish to make experiments in tuning you
>hould use a helix. You will find,
however, that one of the 4x5 inch
condensers connected across the ter
minals of the coil will be of sufficient
capacity if you use a helix, and as the
I". S. laws require a sharp wave a helix
should be used. While you would be
able to communicate at a greater dis
tance with the spark in series with the
aerial, the U. S. laws do not allow this
and an oscillation transformer should
lie used.

(3) . What is the limit of my send
ing range?

Ans.—About 10 miles.

(4) . What is normal day communi
cating range ith similar station ?

Ans.—Same as day range.

(5) . How far should I be able to
receive with the following receiving set
and the above aerial? Loose-coupler,
fixed and variable condensers, perikon
detector, Western Electric phones, 1500
ohms each.

Ans.— 100 miles daylight and 600 to
Soo miles after dark.
S. R. E., Cliftondale, Mass., re
quests information regarding textbooks
as follows :

Please print under queries and an
swers the name and author of books
on algebra, advanced algebra, square
root, cube root, etc., with answers in
the back ; also on the use of logarithms
which you think best for use in .study
ing the Wireless Engineering Course
by H. Shoemaker, now running in
The Marconigraph. What textbooks
should one get to study the arithmetic
end of the course. I have bought "Ele
mentary Lessons in Electricity and
Magnetism," by Thompson, and shall
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get Flemings and Prof. Pierce's books
on the principles of wireless, to which
Mr. Shoemaker refers, but need text
books on the arithmetic end of it.
Ans.—We herewith give you list of
books best suited to your purpose.

(1) . The Naval Manual of Wireless
Telegraphy for 191 1, which gives ele
mentary information regarding wire
less telegraph mathematics that is in
dispensable to the beginner.

(2) . We would then suggest, Ele
mentary Algebra, by Wentworth.

(3) . First Steps in Algebra, Ginn &
Company.

(4) . Elementary Geometry, Went
worth.

(5) . Geometry, Ginn & Company.
(6) . Trigonometry, Wentworth.

(7) . Trigonometry, Ginn & Com
pany.

(8) . Algebra, including logarithms,
Wentworth.

(9) . Analytical Geometry, Went
worth.

(10) . Analytical Geometry, Ginn &:
Company.

(11) . Differential Equations, Moore.

(12) . Differential Equations, Long
mans & Company.

(13) . Mathematics for the Practical
Man, by Howe, D. Van Nostrand &
Company.

* * *

On page 429 of our June issue a typo
graphical error appeared in the answer
to £ L T.'s second query. The para
graph should have read : "No, because
you might have a wave length of 3.000
meters and a 5-kw. transmitting set, or
you might have a 100-kw. set and use
the same wave-length."

Wireless Again Saves Suffering
Arrangements completed by Marconi
wireless made it possible for the au
thorities at Quarantine to hurry August
Savado, an Italian sailor, from the

steamship Brazos when she arrived to
the Marine Hospital at Staten Island
for treatment for injuries suffered in a
fall into the hold.


