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ilits
|N presenting to our readers John
W. Griggs, President of the Mar
coni Wireless Telegraph Company
of America, we are adding but a
very small contribution to the
mass of laudatory articles that

have appeared at frequent intervals over a
considerable period of years. Perhaps no
type of the human species is so susceptible
to the sweet uses of publicity as is the poli
tician. Vet. if the truth were known, it
would probably be found that even the poli
tician is prone to shun too much publicity,
in the belief that it has the effect of em
barrassing and retarding rather than quick
ening the operation of his mind and the de
velopment of his plans. After all, it is not
helpful to a man to have constantly to dress
his mind to suit the public eye, and still
less to undress it in public as politicians
are so often forced to do.
Oovernor John W. Griggs has lived a long
and strenuous career, and had attained po
sitions of dizzy eminence in the practice of
the law and in the public affairs of his coun
try before turning his attention to business
and lending his mature talents for the de
velopment of the Marconi interests in the
United States of America. He was born
sixty-two years ago in the State of New
Jersey, and after a successful, if somewhat
uneventful, scholastic career, he prepared
himself for the legal profession, and even
tually became a member of the Rar of New
Jersey and Xew York, and of the Supreme
Court of the United States To his un
doubted talents he added keen intellectual
perception, untiring energy, and infinite ca
pacity for work. It is no surprise to find,
therefore, that the engrossing labors of his
profession did not diminish his interest in
the welfare of his country, and that he was
able to find time to render excellent service
to the State. When the opportunity arose
Mr. Griggs was at hand to make the most
of it. It is recorded in the pages of history
that great things have been done by men
who made most of the occasion ; men pos
sessed of insight as well as foresight, who
were gifted with the faculty of deciding

how much was possible, by attempting that
and not something else. That, if we may
term it so. is the positive side of judgment
— the facility of setting before oneself an
object of attainment —which Mr. Griggs
early in his public life showed himself ca
pable of to a wonderful degree. But he was
not lacking in the negative side of judg
ment, which we might say is to avoid mak
ing mistakes in the object set before one.
For eight years Mr. Griggs was a promi
nent member of the Legislature of New
Jersey, and in 1895 he was chosen as Gov
ernor of that State. Henceforth known by
the designation of Governor Griggs, he was
to be made the recipient of still greater
honor and responsibility. In i8«5g he was
appointed by President McKinley a member
of the Cabinet, holding the portfolio of the
Department of Justice as Attorney-General.
He was one of the chief councillors of
President McKinley during the period that
comprised the Spanish war, the insurrection
in the Philippines, and the Boxer rebellion
in China, and whde Attorney-General he
argued many cases of great importance for
the Government in the United States Su
preme Court. In all these roles, whether as
councillor, statesman, or advocate, he dis
played sagacity and sobriety of judgment,
and to these natural gifts the fairy god
mother added tact—a quality which perhaps
nourishes somewhat sporadically.
Governor Griggs resigned the office of
Attorney-General in April, 1001. in order to
resume the practice of his profession. Since
then he has held no public office. But it is

not to be supposed that any country can
forego altogether the services of a man who
had shown a judicial or statesmanlike fac
ulty of detachment that enabled him to see
both sides of the question, and it is no sur
prise therefore that even after forsaking
public life he consented to become a mem
ber of The Hague Court of International
Arbitration.
He became a director of the Marconi
Wireless Telegraph Company of America,

and in 1905 was appointed President of that
Company.
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Rapid Advances Predicted for Wireless
Communication

Some Views of a Columbia University Professor on the Ad
vancement of Radio-Telegraphy

ACCORDING
to Prof. I. Pupin, of

Columbia University, wireless
telegraphy is about to make some
phenomenal advances. The professor
believes that instead of the spark-gap
method of sending out oscillations there
will be used instead powerful high-fre
quency electrical generators.
To the layman this gives no hint of
the tremendous importance of the step,
but the student of wireless progress and
development sees in it the promise of
vast improvement. He foresees the
transmission of wireless messages at all
times and in all weathers and a new
independence of atmospheric condi
tions. He foresees messages sent a far
greater distance than at present and
far more easily. He foresees the re
moval of many of the most besetting
difficulties of wireless telephony. Above
all, he foresees wireless brought down
nearer to the level of its ultimate
desire, the ordinary level of the ordi
nary telephone, the "foolproof" level.
When interviewed recently Prof.
Pupin explained it was originally felt
necessary that the oscillations for wire
less transmission should be of very
high frequency. The oscillations in
wireless telegraphy are the aerial vibra
tions sent out from the transmitter of
a wireless station to be caught by the
receiver of a station within the radius
of the waves produced. At the outset
the operations called for as many as a
half million or a million oscillations a
second, high frequency such as only a
spark-gap could produce. These were
necessary for any great distance work,
anrl yet there were difficulties involved
in their use. Such high oscillations are
constantly lost in sun-lit air, and, fur
thermore, besides being dependable on
the weather, they are as discontinuous

and irregular as the spit-spit of the
crackling spark-gap itself.
Gradually, by such experimentation
as is afforded only by the practical,
commercial use of wireless, it was
learned that messages could be sent
across the water with a far lower fre
quency oscillation, as low as from twen
ty to forty thousand a second.
This was recently announced by Mar
coni himself, and with the announce
ment the electricians rose and said :
"If you can use oscillations of as low
a frequency as that for wireless, then
we can make you powerful dynamo-
electric generators that will produce
them. You will no longer have to de
pend on the spark-gap with its intermit
tent explosions. We will give you a
powerful high-frequency machine that
will send out a continuous, smooth
train of oscillations and yet will have a
hundred hcrse-power to drive them as
far as you wish."
"And when that was made possible."
said Prof. Pupin, "the practical prob
lems of wireless were greatly simpli
fied. For sending by slow oscillations
is practically independent of the weath
er. The slow, continuous oscillations
sent out from a hundred horse-power
mp.chine will go through any kind of
atmosphere. The sunlight, which dis
integrates the constituents of the air
and destroys its capacity as a noncon
ductor, is ruination to the high-fre
quency oscillation, which calls for rain
and cloud and darkness.
"The demands are just the reverse
of those of the sailor's. The weather
for ships is not good weather for the
wireless, for good weather for wireless
is good weather for ducks, as the saying
goes. Rut the slow, powerful oscilla
tions from the machine will go through
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any wind and weather and the stations
need not be idle just because the sun
is shining. This means an immense
saving of time in that feature alone.
Of course, it was always possible for
the spark-gap to produce low-frequency
oscillations, but to do so you would
have had to drop to a horse-power
of three or less. And that wouldn't
reach very far."
Professor Pupin believes that within
a year many high-frequency genera
tors will be installed at the wireless
stations on both sides of the Atlantic.
He himself has ordered one for use in
the laboratory at Columbia University
To speak of such machines as high-
frequency machines is to use "high"'
only in relation to machines. It is very
low for wireless of course.
Resides the fact that with this new
method wireless transmission can go on
at all times of the day, regardless of
the weather, the use of the powerful
machines such as any electrical com
pany can manufacture for a station will
mean a considerable extension of the
practicable distance range of the sta
tions.
"It will surely increase the dis
tance," said Professor Pupin. "How
much, I do not know. It may double
it or even treble it. That is something
we will have to find out.
"And, mind you," he went on, "this
new step is being taken by the electri
cal world at large. It is not the work
cf a single mind, the device of a single
inventor. It is a development arrived
at by constant experimentation of
many minds. It is a development such
as the laboratory could not have
brought forth, for it needed the experi
ments in actual world-girdling dis

tances to ripen it. But wireless tel
egraphy has reached that stage where
the touch of the genius is no longer
needed and where the problems ahead
for its perfecting are simply engineer
ing problems. Marconi could die and
wireless development would inevitably
and continuously continue.
"When I say that. I am not slurring
Marconi. On the contrary, I am giv
ing him praise that is almost beyond
words. It means that his wcrk lives on

and grows, whether he lives or not.
And that means that his work is im
mortal."

Autos May be Run by Wireless
"In ten years from now gasoline-
driven motor cars w ill be a thing of the
past; in fifty years from now motor
cars will be operated by electricity, the
power being transmitted to them by
means of a wireless arrangement." says
W. H. Radford, Consulting Engineer of
the Warren Motor Car Co.
Mr. Radford made this statement
while discussing the past and future of
the automobile industry. He insists
that the motor car in its present stage
is far from perfection and that the next
decade will witness a wonderful change,
both in tlie process of manufacture and
in the make-up of the car.
"The supply of gasoline is gradually
becoming exhausted," continued Mr.
Radford. "In the past ten years the
price of gasoline has risen from 8 and
io cents to 18 and 20 cents a gallon. In
a few more years it will be prohibitive
and it will be absolutely necessary for
automobile engineers to devise other
ways and means for propelling cars.
"I do not believe that alcohol will be
successfully used. Probabilities are that
some of the baser oils, for instance
kerosene, will be brought into relief.
Engine manufacturers have already
succeeded in building an engine which
can be run by kerosene. Automobile
engineers will have to do the same thing.
It is not a question of monopoly of gas
oline, but a question of beating nature.
You can't do that.
"In fifty years from now, and the
probabilities are in less than that, all
motor cars will be propelled by electric
ity. I do not mean that automobile
owners will be compelled to carry
around a thousand pound storage bat
tery with them, but they will secure
their power from wireless station*.
' The high towers will be eliminated
and there will be a means of transmit
ting and catching the current without
the use of high voltage now necesasrv,
nor the tall staffs that connect the
wires."'
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Aiding the Aerial Scouts
Cavalry Detachments are Being Equipped With Wireless Sets to
Assist in Transmitting and Receiving Messages Relative

to the Movements of the Enemy

FOR
many years the consensus of

opinion among military strategists
has heen that the cavalry is the most
effective division of an army. History
tells us of countless victories won by
sudden flank movements of the mount
ed squads and many an unrecorded
victory no doubt could be attributed to
the timely information secured bv
swiftly galloping scouts. Throughout
the whole of the Civil War the dashing
raids of the hard-riding Confederate
cavalry figured prominently in every
decisive battle ; even during the late
Spanish- American War the daily re
ports were filled with the exploits of
our gallant Rough Riders.
Always a picturesque figure, the cav
alry of the armies of the world are rap
idly becoming even more so through
the addition of wireless equipment ;

truly in these days of aerial scouts com
municating the details of the enemy's
position and movements to a wireless
equipped cavalry troop, it would seem
that the height of romance had been
reached.
The most successful work thus far
accomplished is credited to the cavalry
type field sets made by the Marconi
Company for several European Gov
ernments.
This type of station has been de
signed to be carried on four pack sad
dles, and to maintain communication
over a distance of 30 to 40 miles, de
pending on the intervening country.
As it is primarily intended for cavalry
reconnaissances, the time taken to get
into action was considered to be of the
first importance, and has been reduced
to a minimum.
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With a view to avoiding interference
from other stations, the tuning of the
receiving apparatus has been as sharp
as possible, and arrangements have

been made to change the wave length

quickly.
Each station has two masts 30 feet

long in six sections, which are all in

terchangeable. The masts can be
erected without a derrick and support
a Marconi patent horizontal aerial. The

power is supplied by a small air-cooled

gasoline motor, which is permanently
mounted on one side of a rigid but ad
justable saddle, the dynamo being sim
ilarly mounted on the other side. To
bring this into action it is only neces
sary to lift the complete saddle off the
pack animal, place it on the ground and
connect the dynamo and motor with a
self-adjusting driving shaft. The wire
less apparatus is contained in three
weatherproof boxes, which, being
placed one on the top of the other, are
instantly ready for use. The earth sys
tem consists of a short length of tough
metallic netting which is rolled out on
the ground, and plugged into a suitable
socket in the receiver, after which the
generator is connected to the trans-

57

former by a 50-foot length of armored
flexible cable.
The system of loading is the out
come of many years' experience, and
every detail has been carefully consid
ered with a view to attaining both ra
pidity of loading, together with abso
lute security for the loads, and an im
portant point is

,

that owing to the way
in which the loads are secured to the
saddles, the animals may be off-saddled
without disturbing the loads in any
way. By reason of its lightness the
station can without difficulty keep up
with cavalry and can be erected or dis
mantled in less than ten minutes.
The aerial load consists of two strong
fibre cases weighing approximately
when packed 71 lbs. each. The weight
of the saddle is approximately 40 lbs.,
and the gross weight of the load 182
lbs. The offside case measures 27 in.
by 15 in. by 7 in., and contains the
aerial wire wound on two reels with
standards fitted with a brake for un
reeling, and the complete primary oscil
lating circuit in a box. The near side
case measures 20 in. by 15 in. by 7 in.,
and contains the anchor-pegs, mast-
stays, and halyard, spare mast and fit
tings, and a hammer ; both cases are

The Instrument Load, Showing the Manner in Which the Transformer is Secured
to the Saddle.
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The Gasoline Engine is Filled to a Specially
Adapted Saddle Frame.

gross weight of the load ap
proximately 190 lbs. The
weight of the saddle is ap
proximately 55 lbs.
The mast load is made up
of 12 mast sections, two
spreaders and the earth net,
and is secured to the special
ly designed extensions of the
saddle by means of straps
which are tightened by pow
erful self-locking levers. This
system admits of the masts
being loaded and unloaded
with .the utmost rapidity, and
at the same time provides a
very secure attachment to the
saddle.
The gross weight of this

Pack and Riding Horses
Grouped Together
Ready for
Unloading.

Station Set Up
and Working.

attached to the saddle by hooks and
are firmly secured by bracing straps.
The instrument load consists of
two boxes weighing approximately 7 \.
lbs. each. The weight of the saddle
is approximately 40 lbs., and the gross
weight of the load, 188 lbs. The off
side measure 23 in. by 11 in. by 11 in.,

and contains the transformer; the
nearside box measures 27 in. by 1 1 in.
by 15 in., and contains the whole of
the receiving and manipulat
ing apparatus together with
the secondary of the oscilla
tory transformer and all the
necessary spares. These two
boxes are fitted with hooks
similar to the aerial load and
are secured in the same way.
The engine load consists of
a gasoline engine fitted on the
offside of a saddle with spe
cially adapted frame, and a
self-exciting alternator fitted
on the near side. The neces
sary tools, gas and oil tanks
are fitted to the saddle on

92

The System Admits of the Masts Being Loaded
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load is 190 lbs., the weight of the sad
dle being 70 lbs., approximately.
One of the photographs shows the
engine set up ready for working with
the telescopic driving shaft fitted. The
engine has two horizontal opposed cyl
inders, and is very perfectly balanced,
so that when running at a high, rate of
speed the saddle requires no fixing
whatever, and there is a minimum of
noise and vibration. Air cooling is ef
fected by an efficient fan on the fly
wheel, and an electric throttle is fitted,
controlled by the working current,
which maintains a constant engine
speed during transmission. The lubri
cation is automatic and capable of in
stant regulation, and a valve lifter en
sures easy starting. The generator is
an enclosed self-exciting alternator
coupled to the engine by means of a
self-adjusting telescopic shaft fitted
with universal joints at each end, which
is capable of being fitted or removed in
a few seconds. The tank over the en
gine holds two gallons of gasoline and
one quart of lubricating oil and that
on the near side of the saddle holds a
similar quantity in reserve.
The three boxes which form a com
plete receiving and transmitting instal
lation are placed one on the top of the
other ; the side of the top box opening
out and forming a protection for the
operator, as well as a table upon which
to write.
In order to start working it is only
necessary to make plug connections be
tween the transformer box and the dy
namo and manipulating key. respec
tively, and similarly couple the aerial
and earth net to the receiver box.

59

With this system the method of
"ringing" the pack and riding horses al
ternately previous to unloading leaves
every man free to unload and the
horses are quite secure and require
verv little attention.

Aircraft Sends Messages During
Cruise

The most interesting feature of the
recenty thirty-hour cruise of the new
German naval airship was the craft's
successful wireless communication with
wireless stations. Messages from her
were received at the military station at
Strassburg, at Cologne, at Frankfort-
on-the-Main, at Osnabriick, and, it is
reported, at Xorddeich, on the East
Frisian Coast.
At Frankfort a message of good
wishes was transmitted by wireless
from Princess Frederick Charles of
Hesse, and a wireless reply was re
ceived from Count Zeppelin.
Communication with Frankfurt was
maintained for nearly an hour and a
quarter. The airship carried twenty-
one persons and nearly three tons of
fuel.

Engine and Generator with Transmitting
and Receiving Instrument Set Up.

Hydro-Aeroplane After Record
At Hammondsport, NT. Y., the avi
ators are trying for a wireless record
from aeroplanes : experiments are un
der way at the Curtiss Aerodrome. A
Curtiss military hydro-aeroplane of the
latest type has been equipped with a
new wireless transmitter recently de
signed for United States torpedo boat
destroyers and submarines.

It is extraordinarily light, and the
electric generator, weighing less than
five pounds, has a source of power in
dependent of the aeroplane motor, and
is therefore not effected by any acci
dent to the latter.

The hydro-aeroplane flying five hun
dred feet above Lake Keuka can be seen
for miles, lighted by a big searchlight.
The light goes out as the operator starts
to telegraph and flashes up as he stops

sending.



T THETMARCONIGRAPH .7i

tThe Wireless Compass
A Description of the Instrument Evolved to Aid Navigation in

Foggy Weather

THE
great development in both size
and speed of modern ships enor

mously increases the responsibilities of
those who command and navigate them,
and has necessitated a careful examina
tion of the existing methods for deter
mining a ship's position at all times by

ings, to reduce the speed of vessels in
foggy weather, but this entails con
siderable loss of valuable time ; and
even when this precaution has been
taken accidents are not infrequent. The
new compass is worked by ether waves,
such as are employed in wireless telcg-

Fig. i.

day and night, and in all conditions of
weather, both when in sight of land and
on the open ocean. Great as is the value
of the mariner's compass, its improve
ment has been but a slow process.
Now, however, comes an apparatus
that will aid navigation in foggy weath
er and furnish ships with an undreamt

raphy and is quite independent of
weather conditions. The two main aids
which it affords to navigation are :
( 1 ) The position of the ship w-ith re
gard to any coast station can be deter
mined.

(2) The direction of an approaching
or overtaking ship can be found.

ir

O
Fig. 2.

of guide across the trackless waters. It
is known as the wireless compass. De
veloped at the Marconi works, this ap
paratus represents a great step forward
in the art of navigation for hitherto it
has been necessary, in order to minim
ize the dangers of collisions or ground-

Mariners will agree that these are two
very considerable advantages.
The wireless compass is formed of
three main parts— the receiving aerials,
the radiogoniometer, and the detector.
The receiving aerials (Figs. 1 and 2)
consist of two equal triangles, each
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formed by a single wire, placed so that
their planes are exactly at right angles.
The apices are held in position by a

single porcelain insulator of special
type which may be attached to a mast

Fig. 3-

or stay between masts, the sloping sides
and bases being stayed to stanchions or
or convenient ship fittings with ebonite
rod insulators. The bases are cut in
the centre and insulators inserted ; the
four ends thus formed are led to the
goniometer. The copper wires used are
less than 1/5 in. in diameter, and be
sides being extremely light, are almost
invisible.
The radiogoniometer (Fig. 3) con
sists of two equally wound coils fixed
vertically and at right angles. In the
space enclosed by these coils is fitted a
single movable coil working on a verti
cal axis, and this coil is known as the
"exploring coil." A circular scale cali
brated from 0° (ahead) to 1800
(astern) shows the position of the ex
ploring coil. The two fixed coils are
cut in their centres, and adjustable con
densers are inserted ; these condensers
are used for tuning the aerials to the
required wave-lengths, and are mechan
ically connected so that both aerials are
adjusted simultaneously. Small protec
tive spark gaps are also fitted.
The detector, which is connected to
the exploring coil of the radiogonio
meter by flexible leads, is arranged for
use with either valve or crystal recti
fiers. The necessary tuning condensers

are included, and a variable coupling for
increasing or decreasing the strength
of the received signals is provided. The
signals are received on a telephone. An
accumulator is also provided which con
tains sufficient current to last for a very
considerable time ; when exhausted the
accumulator can be easily recharged.
The Wireless Compass does not give
magnetic bearings ; it is azimuthal, and
positions are given with regard to the
ship's axis ; the position of the axis is,
of course, known from the magnetic
compass. The compass does not give
one absolute direction for the position
of a station, but it gives two possible di
rections, one exactly opposite to the oth
er. Thus a station shown on the port
may be on the starboard quarter at ex
actly 180° from the port position. The
port or starboard position of a land
station is generally known, and in any
case can be accurately determined by

two successive readings. The range of
the compass varies with the strength of

Fig. 4.

the sending station and size of aerials
fitted ; when used with a standard ship
set it is from 25 to 60 miles.
The principle of the compass may be
briefly explained thus : Each triangular
loop of wire is a directive aerial, and
receives best when its plane is in the
direction of the sending station; if
swung so as to be at right angles to the
transmitter, it receives nothing.
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The intensity of the received current
varies with the cosine of the angle
which the plane of the aerial forms
with the transmitting station. Except
in the case where the plane of one aerial
is directly at right angles to the trans
mitting station, two currents, whose
intensities depend upon the direction of
the sender, will be generated in the
aerials. These currents are carried
through the fixed coils in the radio
goniometer, and
generate in the
enclosed cylindri
cal space t w o
magnetic fields at
right angles, which
compose them
selves in a result
ant field in a posi
tion at right angles
to the direction of
the sending sta
tion, assuming the
planes of the coils
coincide with the
planes of their respective aerials. The
exploring coil will therefore be trav
ersed by the maximum current when its
axis coincides with the resultant field,
and will be quite inoperative when at
right angles to that field. The direction
which gives maximum strength of sig
nals is the direction of the sending
station.
The compass is designed to work
with ships' standard wave-lengths, and
can be tuned continuously to all wave
lengths, between 250 and 700 metres.

Special instructions given with each in
strument explain in detail how to tent
the various circuits. To find the posi
tion of maximum strength with great
accuracv, the pointer should be turned
to either side of the maximum until
signals become inaudible— the mean ot
the two points obtained is the exact
maximum, and therefore the required
position. In this way the direction of
the transmitting station can be found to
within 1 or 2 degrees.
Two coast stations. A and B <'Fig.
4), being within range, the following
method quickly fives the desired posi
tion of the ship. O : the direction of the
stations having been found and read as

1912

i /
i /

■A

Fig. 5-

angles to the ship's axis, a line repre
senting the course is drawn on the chart
and with this line the two read angle5
are drawn so as to pass through the land
stations, A and B; the intersection of
the lines gives the ship's position.
If one station only is available,, it is
necessary to take two readings at an
interval of time, as follows:
The direction, O A (Fig. 5), is
found as an angle with the ship's
course; the ship then proceeds for, say,
half an hour at a known speed in the
direction O O,. A second reading is
now taken, and the position worked out
as follows: a line to represent the
course is drawn on the chart : a line,
A P, is drawn parallel to the course
and equal to the distance covered in the
intervening time between the readings.
Lines from the station. A, making the
read angles with the course are drawn ;
then from P a line is drawn parallel to
the first line, O A. The intersection
of this line with the second line, A O,,
gives the required position.
An important feature of the wireless
compass is that it not merely enable? a
vessel to locate its own position, but
also that of an approaching vessel.
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MARCONIGR^FH

How Wave Lengths are Measured
A Description of the Instrument Designed for That Purpose and

How it is Used

Photo by Underwood & Underwood.

EVERY
wireless expert knows

that it is a matter of great im
portance in electric wave telegraphy
to determine easily the length of the
electric waves used, as well as the
frequency of the oscillations in the
antenna or aerial wire. An instru
ment whereby this can be done at
once and without the slightest skill
on the part of the operator has been
devised by Dr. J. A. Fleming, F. R. S.,
ior use on the Marconi system. It
is known as the Cymometer.
The Cymometer, or Wave Meas
urer, also has numerous uses in con
nection with the measurement of
small high frequency electric currents
such as measuring small capacities,
for instance, those of Leyden jars ;
of small inductances, such as those

of short or coiled pieces of wire and
also the frequency of high frequency
electric currents. By the use of spe
cial adjuncts to the instrument the
rate of decay of the oscillations in a
train of waves can also be determined,
and hence the number of waves or
vibrations which make up a group or
train of electric waves. It can also
be used to demonstrate in an elegant
manner the laws of electrical reson
ance, and is particularly suitable for
this purpose in class or lecture dem
onstrations, as the effects can easily
be witnessed by large audiences.
In fact, the Cymometer is an in
strument of quite as much importance
and utility in connection with high
frequency electrical work as the po
tentiometer or Wheatstone's Bridge is

Determining the Number of Oscillations Taking Place in a Wireless Telegraph Transmitter.
In this Particular Case the Number of Oscillations was Found to Be 1,200,000 in

One Second of Time.
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in connection with the measurement
of continuous or steady electric cur

rents.
The instrument consists of a slid
ing tube condenser which is joined in
series with a variable inductance coil
('see Fig-, i). These two elements
are so connected together that one
movement of a handle H varies sim
ultaneously and in the same propor
tion the capacity of the sliding con
denser OI and the inductance of the
part of the coil LD in circuit. The
circuit of the condenser and the in
ductance are completed by a thick
copper rod ABC. forming what is
known as a closed oscillatory circuit,

the capacity and inductance of which
can be \aried simultaneously and in
the same proportion over certain lim
its. If such a circuit is placed near
another circuit, XY for example, the
antenna of a wireless telegraph trans
mitter in which high frequency oscil
lations exist, these last tend to induce
in the Cymometer secondary electric
oscillations, but the amplitude of
these secondary oscillations is ex
tremely small unless the circuit of
the Cymometer is tuned or adjusted
to that of the primary circuit in which
the oscillations are taking place. If,
however, this adjustment is exactly
made, then the primary oscillations
create secondary oscillations in the
Cymometer circuit of great ampli
tude ; in other words, set up a power
ful secondary current in the Cymo
meter circuit. This adjustment is ef-
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fected by moving the handle H of the
Cymometer, thus causing the tube or
tubes which form one surface of the
condenser to slide more or less off an
ebonite tube which encloses other me
tallic tubes forming the second sur
face of the condenser, and at the same
time inserts more or less of a spiral
of wire into the circuit. The adjust
ment which is necessary to secure this
precise tuning between the Cymo
meter circuit and the circuit under
test is recognized by the employment
of a Neon vacuum tube connected be
tween the inner and outer surfaces of
the sliding tube condenser. Neon is
one of the rare gases contained in the
atmosphere. Some years ago Dr.
Fleming determined that a glass tube
filled with rarefied Neon constituted
an extremely sensitive means of de
tecting high frequency electric oscil
lations, as the tube glows with a bril
liant orange light when the platinum
terminals are connected to two points
on the circuit in which such oscilla
tions are taking place.
fn its most recent form the Cymo
meter consists of a sliding tubular
condenser formed of one, two or four
inner brass tubes enclosed and fixed
in one, two or four ebonite tubes and
outside these last one, two or four
movable brass tubes which are

coupled to one another and to a han
dle (see Figs. 2 and 3). By moving
this handle the outer tubes slide off
the inner tubes and so vary the elec
trical capacity between them. From
one end of the tubes a metallic arm
projects, ending in a curved clutch K
(see Fig. 1), which rests upon a spiral
of bare copper wire LD wound round
in grooves in an ebonite rod. The
inner brass tubes of the condenser arc
connected to one end of the induct
ance coil or spiral by menns of a thick
conper rod. ABC. part of which is de
tachable for special experiments.
The two surfaces of the sliding con
denser are also in connection with
wires supported by two ebonite pil
lar0, and to the ends of these is at
tached the Neon vacuum tube. Over
the spiral is placed a scale having four
rows of graduations. One of these
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marked Oscillation Constant, the next
two Wave Lengths in Feet and Wave
Lengths in Metres, and the fourth
row Number of Oscillations per One
Millionth of a Second. As the handle
is moved along, sliding the clutch
over the unductance coil, a pointer at
tached to the latter moves over this
divided scale. The term Oscillation
Constant signifies the square root of
the product of the numbers, denoting
the capacity of the sliding condenser
reckoned in microfarads, and the in
ductance in centimetres of that part
of the coil which is included in the cir
cuit of the instrument in any position
of the handle. If, therefore, the han
dle is in a position so that the pointer
indicates on the oscillation constant

pointer gives us not only the oscilla
tion constant of the Cymometer itself
in that position, but also that of the
circuit under test. If the circuit under
test is the antenna of a wireless tele
graph station there is a definite rela
tion between the length of the wave
radiated and the oscillation constant
of the circuit and also between the
frequency of the oscillation and the
oscillation constant which is ex
pressed by the following udes:
Wave length fin feet) = 198.6 X
oscillation constant.
Wave length (in metres) = 59.6 X
oscillation constant ; and Frequency
(in millions per second) = 5 033 — -
oscillation constant.
Hence, if the oscillation constant of

Fig. 3.

scale, say the number 5, this signifies
that in that position of the handle the
product of the capacity of the tube in
its particular position reckoned in mi
crofarads, and the inductance of that
part of the spiral included in the cir
cuit in that position is equal to 5 X 5
= 25, and so on for other positions.
If then the Cymometer is placed in
proximity to any other circuit in
which oscillations are taking place,
and if the handle of the Cymometer is
moved to and fro, some position will
be found in which the Neon tube will
glow most brightly, and in that posi
tion the value of the oscillation con
stant indicated on the scale by the

the antenna or aerial wire is deter
mined, the above rules tell the length
of wave being emitted in feet or
metres and the frequency of oscilla
tions in the antenna.
The oscillation constant of the an
tenna is determined by finding the os
cillation constant of the Cymometer
when it has been brought into exact
tuning with the antenna by varying
together its inductance and capacity.
Since each instrument has only a
definite range of about 25 to 1, a suit
able Cymometer must be employed
for the particular measurements being
made, so four types of Cymometers
have been designed by Dr. Fleming,
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the first measuring oscillation con
stants from about I to r8rthe~se-cond
measuring about 2 to 25 (see Fig. 2),
the third from about 3 to 37 (see Fig.
3), and the fourth from about 4 to 50
(see Fig. 4).
The first instrument, called No. 1
size, measures wave lengths from
about 33 to 700 metres, the second
(No. ia) from about 66 or 99 metres
to 1,400 metres, the third (No. 2) from
about 09 or 130 metres to 2,000 me
tres, and the fourth (No. 3) from
about 330 metres to 3,000 metres.
The complete range of instruments
enable wave lengths of any length
between 33 and 3,000 metres to be
measured.
The most useful type for ordinary
laboratory measurements will be
found to be the No. 1 size, measuring
oscillation constants from 1 to 18.
A standard inductance consisting of
turns of insulated wire stretched on a
rectangular frame is supplied with
each instrument. These inductances
vary from about 4,000 cms. to 75,000
cms., depending on the pattern of the
Cymometer in question. In the lar
ger patterns the inductance is ar
ranged so that turns can be cut in or
out at will. Part of the thick copper
rod which completes the circuit of
the Cymometer is made removable
and forms a double bend of A1 ABB1

Fig. 4.

of copper rod (see Fig. 1). The com
plete Cymometer outfit also includes
a single pivot sensitive galvanometer,
an ammeter and a rheostat, as well as
a carbonic acid vacuum tube and one
or more vacuum tubes containing
Neon. For many purposes all that is
required is a single Neon or carbor.ic
acid tube.
In determining the length of the
waves given off by a Marconi aerial
wire or wireless telegraph antenna the
Cymometer is placed with its copper
bar parallel to the lower portion ui
the aerial wire and a few inches from
it, the outer surfaces of the con
denser tubes are connected to earth
by connecting to earth the right hand
terminal on the ebonite pillar to which
the vacuum tube is attached. The
transmitter coil is then set in action
and the handle of the Cymometer
moved until the vacuum tube glows
most brightly. The reading on the
scale gives the wave length, both in
feet and metres. In general, it has
been found that there are two posi
tions of the handle in which the tube
glows. These correspond to the two
wave lengths sent out from the aerial.
In making this experiment the cop
per bar BC (see Fig. 1) is placed as
far from the circuit being tested as
possible. Should it be placed too far
away, however, the vacuum tube does
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not glow under any circumstances,
but when it is brought just near
enough, a position is found with a
very sharp scale reading in which the
vacuum tube just glows.
Another experiment of particular
interest is to measure the decrement
of the oscillations in an oscillatory cir
cuit. When electrical oscillations arc
created in an antenna or other circuit
by means of condenser discharges,
each electric spark discharge creates
a train of oscillations which gradually
die away. The oscillations decay in
amplitude according to the law that
the ratio of any oscillation to that the
next preceding is constant. This con
stant ratio is called the damping of
the oscillation and the Napierian log
arithm of the ratio of one oscillation
to the preceding one is called the log
arithmic decrement, or shortly, the
decrement (d). If we assume, as we
may do, that the oscillations in a train
are practically extinguished when the
last oscillation is not more than i per
cent, of the initial one. then it is easy
to show that the number of semi-os
cillations M in the train is given by
the rule

4.605 + d
M =

d
where d is the decrement per semi-
period or

I, I,
d = loge — = 2.303 log 10—

I2 I2

that is, d- is the Napierian logarithm
of the ratio of two successive oscilla
tions or 2.303 times the ordinary log
arithm to base 10 of the same ratio.
As the qualities of a train of electric
waves depend greatly upon the damp
ing, the determination of the quan
tity d is an important measurement.
The Cymometer is used to deter
mine the decrement as follows:
The simple double copper bend
with which the Cymometer is pro
vided for completing its circuit is re
placed by a special double bend (see
Fig. 5) containing (i) a fine resistance
wire and (ii) a fine resistance wire
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having thermo-eJectric junction in
contact with it. These resistances
and thermo-electric junction arc con
tained in two ebonite boxes attached
lt> the special bend (see Fig. 5) and
a length of flexible connecting v. ire
is provided by which the thermo-elec
tric junction is connected to a single
pivot sensitive low resistance galvan
ometer.
The first step is to calibrate this
galvanometer so as to ascertain the
value of the currents which when sent
through the fine wire produce certain
galvanometer deflections. The two
fine resistance wires are included in
small ebonite boxes. The one which
possesses a thermo-electric junction in
contact with the resistance is marktd
THERMO-ELECTRIC JUNC
TION. These resistances are kept
short-circuited by brass straps and
are closed when not in use. The out
fit includes a direct reading milliam-

Fic. 5.
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meter and rheostat and certain coup
ling wires.
To calibrate the galvanometer the
procedure is as follows:
The milliammeter, the rheostat, a
secondary cell and the copper bend
are joined up in series in one circuit,

all resistance having been carefully
inserted at first. The flexible leads
are then attached from the thermo
electric junction to the galvanometer
and the strap short-circuiting the
thermo-electric resistance only is re
moved. Careful note is taken of the
deflection of the galvanometer as th'
rheostat is varied so as to pass known
currents, read off on the milliam
meter, through the copper bend. The
rheostat can be varied from 200 ohms
to 20 ohms, and if the secondary cell
has a voltage of 2 volts, currents can
be obtained varying from 10 milliam-
peres to 100 milliamperes as read off
on the ammeter.

Corresponding to each particular
current the galvanometer deflection is
noted and a curve constructed on
squared paper showing the relation
of the true current in milliamperes
through the fine resistance wire to the
deflection of the galvanometer in con
nection with the thermo junction in
contact with it. Such a curve enables
the determination from the galvano
meter the effective or root-mean-
square value of the electric oscilla
tions which when passing through the
fine resistance wire produce an ob
served deflection on the thermo-gal-
vanometer.

Having done this, the plain copper
bend of the Cymometer is replaced
by the special bend and the Cymo
meter used in contiguity to any os
cillation circuit of which it is desired
to know the decrement. In doing
this care is observed that the Cymo
meter is not brought too near the os
cillation circuit under test at first, or
the oscillations set up in it may be so
strong as to burn out the fine resist
ance wires in the ebonite boxes.
A series of observations were taken
as follows: The Cymometer handle
was set at one end of the scale so as
to include all the capacity, and moved
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forward step by step, noting the read
ing of the oscillation constant and at
the same time the reading of the gal
vanometer in connection with the
thermo junction. It was found that
on approaching the position of reson
ance the galvanometer reading in
creased very rapidly to a maximum.
To get good results it was necessary,
therefore, to move the Cymometer
handle very slowly and by very small
steps near this maximum. The ob
served values of the oscillation con
stants were converted into frequen
cies by the rule

5.000,000
frequency =

oscillation constant

and the galvanometer scale readings
converted into amperes by the aid oi
the already determined curve.
A curve called a resonance curve,
of which the abscissae are frequencies
and the ordinates are Cymometer cur
rents was then plotted out. In so
doing it was found best to take the
maximum value of the Cymometer
current as unity and the correspond
ing resonance frequency as unity and
correct the other figures to match.
In this manner two resonance
curves were obtained, one with the
additional fine wire resistance in the
Cymometer bar short-circuited or cut
out, and another with this resistance
inserted. We had then all the obser
vations necessary to obtain the decre
ment.
It has been shown by V. Bjerknes
and by P. Drude that the following
relation holds good between the de
crements of the two circuits and their
frequencies.
Let d, and n, be the decrement and
frequency of the circuit under test
and d2 be the decrement of the Cymo
meter. These being the decrements
per half period. Let n2 be the fre
quency read on the scale of the Cymo
meter when the handle is in any po
sition in which the Cymometer cur
rent is a amperes and let A be the
maximum Cymometer current when
it is in resonance with the circuit
under test. Then when n2 is nearly
the same as n, we have
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or if we put .r for i and y for — we
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can write the above formula in the

form

y

<
*i + d
2 = 3.1415 x ——— =Vi-y'

x . . . ( 1)

We can from the resonance curve first

obtained measure off several corre

sponding values of y and x and in so
doing we must not take values of n2/nj
which exceed 1.05 or fall below 0.95.

So that .r has a value not far from

0.05. It is best to take several neigh
boring values of x and 3

' and take the

mean of all the x values and the mean
cf all the y values and use them in the
formula (1).
The result gives the sum of the de
crements of the circuit under test and
of the Cymometer.

To find the separate values we in
creased the Cymometer decrement by

a known amount which is done by in

serting an additional resistance in the
circuit and taking a second resonance
curve.

The insertion of this resistance in
creases the Cymometer decrement by
an amount d'2. Then from the second
resonance curve the value of the sum
of the decrements with this added re
sistance could be obtained, for it is

y

d
,

+ d. + d'2 = 31415 r^^37 =

V 1 — y2
X* . . . (2)
where the x and y in this last formula
refer to the second resonance curve.
The difference between the mean values
of X1 and X gave us the value of d\.
Again, Bjerknes and Drude have
shown that if A and A' are the maxi
mum Cymometer currents in the two
cases. /. e., without and with the added
resistance, we have

A2 d, (d, + d.) = A'2 (da + dV)
fd, + d. + d'J

or A1 d, X = A'2 (d. 4- d'2) X1

X'd',
Hence d

2 = . . . (3)

0 )'x : x

and d
x + d
2 = X

X'd',
Hence — X . . . (4)

The value of X is given by the
formula (1), and that of X1 by the

A

formula (2), and the ratio of — is

A,
given at once by the observations, for

it is the ratio of the maximum Cymo
meter currents without and with the
added resistance.
Hence these observations give us
the value of the Cymometer decre
ment d2 and that of the circuit under
test, viz., dx and the formula

4.635 X d
,

M =
2dt

tells us the number of complete oscil
lations in each train of oscillations
which occur before the oscillations in
the circuit under test decay to 1 per
cent, of the initial value. As an ex
ample of such a determination we give
the following figures : A Cymometer
was used as described and a pair of
resonance curves determined, and by
measurement of x and y near the
maximum, the values of X and X1
determined. Thus it was found for
'.he first curve that we had the follow
ing values:

— = y ( 1—- ^ =x d
x + d
2 = X

a v rxy
.95 0120 .115
.90 -0165 .112

.85 .0205 .104

.80 0255 .107
'75 -0293 105

.7o .0335 .103
Hence the mean value of X was .108.
From the second curve, with resist-
arce added, the following values were
obtained :

( . n'\_, 4

A='' \-J-' = *
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'95 .0125 .120

.90 .0210 .138

.85 •0255 .130

.80 .0300 •125

•75 •0345 .124
.70 •0385 .119
The mean value of X1 was .126, also
the ratio of the maximum Cymometer

A
currents in the two cases, or of — was

A1
found to be 1.53.
Hence

Accordingly dj -f- d2 = 0.108
di+ d* + d'. = 0.126

Hence d' 2 = 0.018
0.126 X 0.018

and d, = = 0.017
2.34 X 0.018 —0.126

Hence dl = 0.108 — 0.017 = 0.091
The observations showed therefore
that the resonance frequency n, was
o-95 X 10", the decrement of the circuit
under test = d, was 0.091, and the
number of complete oscillations per
train as above defined = M, was 25.

It is to be noted that the value of d,
includes the decrement due to the resist
ance of the wire against which the
thermo junction presses. From its re
sistance the resistance of this wire is
found to be 0.012, and hence that of the
Cymometer per se when the plain cop
per bend alone is used is 0.005.
This shows that the Cymometer cir
cuit in itself has a very small decrement.
It may also be noted that from the
value of the primary decrement, d1, the
resistance of the oscillatory spark can
be found if the high frequency resist
ance of the metallic part of the circuit
can be calculated.
In this case the circuit under test
consisted of a rectangle of wire having
an inductance L = 5,000 cms. and a
high frequency resistance Rx = 0.23
ohm, calculated from its dimensions.
The spark resistance r can be calcu
lated from the formula

4n, Ld,
r = R1

10"

and from the values given we have in
this case r = 1.23 ohms.

DIAGRAM OF CYMOMETER

ELEVATION

n B B
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It will be seen, therefore, that the
combination of the Cymometer and the
necessary adjuncts enables all the re

quired information concerning the oscil
lations in the primary circuit to be ob-
ta:ned.
When operating as described upon a
wireless telegraph transmitter antenna
which is inductively coupled to the con
denser circuit, the resonance curves will
be found to be curves with a double
hump, and if these humps are not too
close we may apply the above process
to each hump separately and obtain the
decrement of the two co-existent oscil
lations in the antenna.

Wireless Iconography

According to La Rcine, a young
Italian experimenter, Francesco de

Bernocchi, the son of a Turin mer
chant, has been successful in his at

tempts to send pictures by the Mar
coni process. Though only 25 years of

age, he has been interested in the sub

ject, it is stated, since 1897, having

been inspired by Professor Rhigi's in

vestigations of the Hertzian waves. He

has now succeeded in transmitting im

ages, drawings and autographs which
retain the precise features of the orig
inal with great fidelity.

Trifling Amateurs Madden U. S.
Men

Take it from the wireless operator on

the revenue cutter the new regulations

will be welcome ; he feels it is about
time Uncle Sam put his thumb down on

the trifling amateur. "We're not trying
to knock kids who are in earnest," said

the operator on one of the fast cutters,

"but we're tired of listening to their
love songs in springtime. It is an odd
fact that no sooner does a kid get a

wireless plant than he gets a girl who

has a wireless plant. Or else his chum

gets a girl—and that girl always wants
to talk over the currents—and there
isn't a girl living that can talk for three

consecutive seconds about anything but

a man.
"The other night we were expecting
an order to whoop it out of here on the
hunt of a derelict. Washington told us
that one had been sighted down about
Hampton Roads— in that dangerous
angle of which Cape Hatteras is the
peak—and the moment that she could
be definitely located we were to be off.
We had steam up in our boilers and at
a minute's notice we would have yanked
the hook out of the mud. And then, as
I sat there with my ears growing fast
inside the receiver, the kids began to
coo. I'd hear a little, faint click. 'Is
that you, Sallie?' some kid would ask.
And Sallie would say, 'Yes darling,'
while every wireless operator between
Point-o'- Woods and Portland light
bawled at her to go kiss a pig.
"And that pair of drooling infants
kept up that annoying blither until
everybody suddenly went mad. The men
on the incoming steamers and the Fire
Island station and the station at Saga-
ponack, and on the cutters and on the

steamers in port began to 'jam' those
messages of endearment. For a solid
hour that kept up, until the youngsters
finally saw that they would not be per
mitted to utilize the air for their drib
bling folly. And in the meantime the
business of all this end of the water
world was held up because Sallie loved
her Joe."
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Editorial

The sympathy of the American peo
ple goes out to Guglielmo Marconi as
the announcement of the loss of his
right eye is made public.
The enormous number of messages
which arrived at the hospital at Spezia,
a substantial proportion coming from
the United States, were deeply appreci
ated by Mr. Marconi and he insisted
that each of the inquiries be read to
him, saying that it was the most sooth
ing means of helping him through his
convalescence.
From the day of the automobile acci
dent in which he received the injury
that made the removal of his right eye
imperative, he never for a moment lost
his habitual calm, and during the whole
of his illness his expressions of grati
tude toward those attending him and his
deep appreciation of the inquiries
from hosts of friends, awakened the
admiration and caused the sympathy of
the whole world to go out to him in his
affliction.
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During the critical time when it was
first announced that a consultation of
eminent physicians and specialists had
been held and it had been decided that
the operation was necessary to save Mr.
Marconi from total blindness, the na
tives of Spezia gave a most touching
demonstration of their intense sym
pathy. Almost every one, from the
authorities and aristocracy, down to the
poor, gathered about the hospital to
make inquiries. Poor, rough, sun
burned sailors were seen, as soon as
they landed, to rush toward the hos
pital to pay their tribute to him whom
they call Master of the Waves of the
Air. Not since the anxious days with
the great Victor Emmanuel and Giu
seppe Garibaldi, respectively, has such
a demonstration been witnessed.
It is a source of great gratification
to us to state, contrary to the news
paper reports, that serious complica
tions had set in and total blindness
was feared, that Mr. Marconi has left
the hospital and the injury is thorough
ly healed.

The" loss of his eye will not prevent
him from continuing his work and now
that the pain he has been suffering has
abated his physical and mental powers
have reasserted themselves and he is
already impatient to resume his labors.
He plans to leave for England shortly
and later hopes to come to the United
States for the purpose of making new
wireless experiments.
While Mr. Marconi will bear with
him throughout the remainder of his
life a keen sense of loss, he may find
consolation in the knowledge that few
men of the present hour have been as
useful to their fellow-men and a feel
ing of satisfaction in the reflection that
many men suffering from defective
vision have accomplished work of vast
importance. England's great captain.
Nelson, had lost one eye long before
his splendid career was brought to a
close. No doubt many worthy achieve
ments will yet be credited to Marconi.
Having been unable to answer the
numberless messages of sympathy he
has received, Mr. Marconi wishes pub
licly to thank all who sent them.
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Elsewhere we print the details of the
new wireless regulations. We desire to
call particular attention to the provi
sions made therein for amateurs. That
the United States government recog
nizes the importance of wireless experi
mentation for young people, is best
demonstrated by the words of the sec
retary of the department of commerce
and labor: "The department recog
nizes that radio-communication offers
a wholesome form of instructive recrea
tion for amateurs. At the same time,
its use for this purpose must observe
strictly the rights of others to the un
interrupted use of apparatus for impor
tant public and commercial purposes.
The department will not knowingly is
sue a license to an amateur who does
not recoginze and will not obey this
principle."
It should be made a point of honor
among amateurs to live up to this rule
in letter and spirit. By doing so they
can help to make more useful the most
wonderful method of communication
ever devised. Any other course will
quickly force a de/nand for the aboli
tion of all amateur stations, as the mat
ter is too important to be treated
lightly.

The Share Market

New York, November 4th.
According to the brokers, the slight
decline in Marconi stocks is in a meas
ure due to the misleading newspaper
statements in regard to the investiga
tion in England and the reports of Mr.
Marconi's unfortunate accident, but
more particularly to the general weak
ness of the stock market always no
ticeable in the days preceding a Presi
dential election. It is the general opin
ion in Wall Street that after Election
Day much higher prices can be looked
for. The market is fairly active and
the stocks hold firm. Bid and asked
prices to-day :

American, 6j4—7; Canadian, 4^2—
5; English, common, 25—28; English,
preferred, 22—25.

For United Shareholders
We have received a great many let
ters from former holders of United
Wireless shares asking for informa
tion in regard to the disposition of the
American Marconi stock held by the
Wireless Liquidating Company.
To these shareholders we can say
that we have every reason to believe
that every one holding United Wireless
Certificates of Deposit or Wireless
Liquidating Company's certificates, will
receive in exchange American Marconi
stock, but not now.
At a meeting of the stockholders of
the Wireless Liquidating Company,
held September 28, it was resolved that
all persons should be excluded from
the reorganization who had not sent in
their papers and money prior to May 1 .
It was further resolved that the op
tion of receiving, on or before Octo
ber 1, $700,000 in cash from the Mar
coni Company, in lieu of 140,000
shares of American Marconi stock,
should not be exercised and that the
140,000 shares of American Marconi
be accepted.
This is the stock that is to be distrib
uted pro rata among those who paid
their assessment and exchanged their
United stock for Certificates of De
posit.
As to the time when the Marconi
stock will be allotted we understand
that the work of distribution is being
rushed forward but that the share
holders themselves have in a great
measure delayed the proceedings.
Those in charge at the offices of the
Wireless Liquidating Company inform
us that on August 1. a circular letter
was sent to all holders of record of
United Certificates of Deposit giving
full instructions for the exchange of
these certificates for Wireless Liqui
dating stock. Despite the fact that this
circular letter was sent out more than
three months ago there are from 2,500
to 3,000 shares yet to be heard from.
Of course, not until these certificates
of Deposit are exchanged and the de
tail work completed can the distribu
tion of Marconi stock begin.
As to the basis of exchange nothing
definite can be learned. It is possible
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that it will be in the ratio of 100 to 45.
For example : a holder of ioo shares
of United who paid the 50c. per share
assessment and received in exchange

50 shares of Wireless Liquidating
stock, will be entitled to 22^ shares of
American Marconi stock. It must be
distinctly understood, however, that
nothing definite in regard to the ratio
of exchange has yet been determined,
and that it will approximate 100 to 45
is only a supposition.
As mentioned before only those who
sent in their United stock together with
the assessment money prior to May 1
will participate in the reorganization,
The others will receive a dividend in
bankruptcy should there be any; but
from what can be learned at this time
it will probably be very small.

Wireless Night Letters From
Catalina

The application made by the Marconi
Wireless Telegraph Co. of America to
the state railroad commission for per
mission to institute a wireless night
letter service between Santa Catalina
Island and Los Angeles, Cal., presents
a unique example of the public utility
powers of the railroad commission.
The night letter innovation is a
further advance in the commercial
wireless service that is being main
tained between Avalon and the main
land. Visitors to Catalina and citizens
of Avalon are enabled through this
service to keep in close communication
with Los Angeles : wireless messages
to be forwarded to Eastern points may
be sent from Avalon when the innova
tion is established and a message can

be filed in Los Angeles at any time
during the night and delivered at Ava
lon the next morning. The rate is 85
cents for fifty words; each additional
ten words or fraction costing 17 cents.
There is no reason to doubt that the

application will be granted, but the
formality is necessary under the scope
of the public utilities law.

Seattle Station Doing Well
R. H. Lawler, Seattle, manager of
the Marconi Wireless Telegraph Com

pany of America, sends word that the
25-kilowatt equipment in the station
near Fauntleroy Park, is now in active
operation. The station has a 320-foot
tower and is considered the most pow
erful on the North Pacific. The aer
ials consist of eight sections of eight
wires, requiring nearly nine miles of
wire.
During the tests of the big tower,
messages being sent by the steamship
Mongolia, 320 miles west of Honolulu,
Were easily picked up, and the wireless
station at Olongapa, in the Philippine
Islands, was heard working with ves
sels plying out of ports in the Orient.
, The equipment is so arranged that
any part or all of the aerials may be
used in transmitting or receiving mes
sages. They may be tuned to work
with the steamers plying on Puget
Sound or given sufficient power to com
municate with vessels plying the Pa
cific or with stations in Alaska, the
Orient, or along the California coast.
The Marconi station at the university
will be kept in operation for a short
time, and messages relayed to it from
the big station near Fauntleroy Park.
Later the university station is to be
abolished and all messages to ship and
land stations received and transmitted
from the big tower near Fauntlerov
Park.

Operators Being Re-Examined
The Marconi Wireless Telegraph
Company of America has been busilv
engaged in placing applications in the
hands of Government inspectors for
the re-examination of operators in com
pliance with the new wireless law.
Under the new law every vessel
must be prepared to communicate with
two wave lengths, one of 300 meters
and one of 600 meters. This means
that about 500 vessels will have to be
equipped with loose coupled oscillating
circuits at a cost of $50,000.

Some Misleading Statements
There have recently been so many
misleading newspaper statements in re
gard to the proposed Imperial wireless
chain of stations to girdle the globe,



that we feel it well to correct the
erroneous impression no doubt gained
by some that there was a probability
that the British Government would not
enter into the proposed contract.
Vague and misleading statements so
persistently repeated perhaps may have
created a feeling of uneasiness in the
minds of those who are too far removed
from headquarters to be able to regard
such statements in their true perspec
tive. As a matter of fact the officials
of the English Marconi Company have
expressed their full satisfaction with
the statement made in the House of
Commons by the Postmaster-General.
They believe that the pressure of busi
ness at the end of the Session, together
with the desire to give every opportu
nity for further information and de
bate, were alone responsible for defer
ring the ratification of the contract. The
delay of two months in the actual con
struction of the stations was not of
serious importance to the Company and
in no way affects the continued satis
factory progress and development of
its business. It will be recalled that in
the last report and balance-sheet the
Government contract was not consid
ered in the results therein recorded.
Ever since it was first realize^, sev
eral years ago, that the inventions and
labors of Mr. Marconi and his assist
ants would eventually develop into one
of the greatest international commer
cial organizations in the world, there
commenced a fierce onslaught on the
organization ; renewed whenever impor
tant developments have been an
nounced. While there is far too much
important and remunerative work to be
done by those responsible for the Mar
coni Company to give their attention to
unfounded rumors and misleading
statements, it was felt that a large num
ber of inquiries received daily in con
sequence of these statements should be
answered. The directors of the Eng
lish Company have therefore issued a
circular to shareholders in which the
position was clearly explained.
It will be remembered that all the
statements made by newspapers con

tained the opinion of the Postmaster-
General that outside of the Marconi

Company no one had the experience
necessary to build the proposed sta
tions. In this connection one feature
of the circular sent to shareholders
should be interesting in that it ex
pressed the assurance that
"Neither your Chairman, Mr. Mar
coni, nor the directors are in any way
alarmed respecting the new companies
which it is said are to be registered for
the purpose of purchasing and work
ing new patents, in respect of which,
however, they are very fully informed."
There is perhaps no branch of sci
ence which lends itself more to allur
ing claims until put to a practical test
than does wireless telegraphy, and it is
not surprising that the success of the
Marconi Company together with the
universal development of its business,
should suddenly cause to be discovered
a number of inventors with "new sys
tems" whose claims might appear at
tractive when placed before an uniniti
ated public through the hands of a pro
moter. It is well to bear in mind that
outside the Marconi Company there is
little knowledge and no experience of
long distance commercial wireless tel
egraphy. This fact is borne out by the
rumored interference of a recently
erected high powered station under an
other system. It is also worthy of note
that after possessing the acknowledged
system it took Marconi and his able
staff of engineers many years and hun
dreds of thousands of dollars before the
difficulties of a continuous commercial
service over long distances were mas
tered.
If one will stop to think upon hearing
of occasional signals or messages trans
mitted and received over long distances
with small power, it will be recalled
that it is over ten years ago since Mar
coni was able, under favorable condi
tions, to transmit messages across the
Atlantic using only ten kilowatts. He
was then, however, very far from hav
ing mastered the difficulties of continu
ous commercial service. Two facts
that should not be lost sight of are that
a Marconi long-distance installation is
covered by over 100 patents and that a
system of wireless telegraphy consists
of a large number of pieces of appara



tus which, combined, enable a message
to be transmitted and received. Many
of the parts can be varied without in
any way affecting the system. A pos
sible variation of one or more of these,
even if it were an improvement, is far
from constituting either a new or im

proved system.
New wireless enterprises, should

they be created, will necessarily pass
through the same vicissitudes experi

enced by the Marconi Company, and in

the course of years may or may not
survive them. In any case, the Mar
coni Company with its very large and

constantly increasing number of pa
tents, its world-wide organization, es
tablished business and well-trained and

experienced staff, directed by the in

ventor of, and the world's greatest ex

pert in wireless communication, has a

great lead which there is no reason to

believe that they cannot maintain.

Libel Suit Opens
As we go to press word is received
from Berlin that trial of the libel suit
brought by Guglielmo Marconi and
Godfrey C. Issacs, managing director
of the parent Marconi company, against
the newspaper Welt am Montag has

begun.

The defendant is a man named Al
fred Scholz, the so-called "responsible
editor" of Die Welt am Montag, a
scandal-mongering Berlin weekly.

Scholz, who was brought into court
from the jail where he is already serv
ing a sentence for violation of the press
laws, is a German journalistic function
ary known as a "jail editor," that is to
say, he is employed by his paper for the
purpose of serving any term of im
prisonment which may from time to
time be imposed upon it for slander or
other penal offenses. "Jail editors"
seldom have anything directly to do
with the incriminating articles which
get their papers into trouble.
Die Welt alleged in the issue of
April 29 that the Marconi Company en

tered into an agreement with The New
York Times to suppress the full story
of the Titanic disaster for "a colossal
consideration."

The chief witness for the plaintiffs
was Harold Bride, who retold his ex
periences in the wireless room of the
ill-fated ship, and his later efforts, in
co-operation with Cottam, the operator
of the Carpathia, to transmit the enor
mous accumulation of messages from
survivors.

Counsel for the defense having al
leged that Marconi admitted before
the Smith committee in Washington
that the company instructed the Car
pathia operators to withhold their
story, Bride declared that to the best
of his recollection Mr. Marconi had
admitted nothing of the sort. Two mes
sages which the defense alleged were
sent to the operators did not reach
them, he said, until hundreds of mes
sages from survivors had already been
dispatched, and until the Carpathia was
within one hour of New York Harbor.
Bride further testified that he and Cot
tam had sent the names of 700 sur
vivors, and that these messages had
been caught by American warships.
The defense declared that this was a
"new contention" which required inves
tigation.

The hearing was then adjourned in
order to enable the Marconi Company
to submit a verified copy of the report
of the Senate committee for the pur
pose of allowing the defense to make
answer on the basis of the facts therein
contained.

Government Aids Dealers

Just how considerate our Govern
ment has been of the rights of the ama
teur will no doubt be clearly demon
strated after the new law goes into ef-
fest on December 13th. That it will in
crease the activities and number of this
class of wireless operator is being an
ticipated by dealers in wireless special
ties who are already preparing for heav
ily increased sales of apparatus.
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The New Naval Station at Arlington
Completion of the First of a Chain of Seven Powerful Stations
Which Will Bring the Navy Department in Direct Touch

With Our War Vessels at all Times

SCHEDULED
to be placed in com

mission on the first day of Novem
ber, the powerful wireless station im
mediately south of the military reser
vation at Fort Myer, Virginia, and
within sight of the Capitol at Washing
ton, has been a center of activity ever
since its gigajitic steel towers were
completed some two months ago.
With a radius of 3,000 miles under
ordinary conditions this new American
raval wireless station claims the dis
tinction of being the first of its type
and power erected anywhere in the
world, the first 100-kilowatt station in
America, and the very latest word in
Governmental radiotelegraphy. Sound
proof, protected against vibration,
equipped with telautographic appara
tus, and as nearly stormproof as man
can make it

,

the Arlington station rep
resents the first step of the navy
toward the establishment of a great
chain of high-power wireless stations to
girdle the earth and bring the Navy
Department into direct communication
with the fleet throughout the length
and breadth of the seas. Unless a war
vessel be in the Arctic, Antarctic or
Indian Oceans, it will be at all times
within the range of one of the seven
contemplated stations, the other six of
which are to be located at San Fran
cisco, Honolulu, Manila, Guam, Pan
ama, and Samoa.

Coupled with the British Govern
ment's wireless chain of stations to be
erected by the Marconi Company and
the German Government's station at
Xauen, this system will cover the entire
globe. From the Arlington station
messages can be sent to vessels sta
tioned beyond the Azores to the west
ern shores of Europe, to Madeira, Cape
Verde, the mouth of the Amazon. Pan
ama, the Galapagos Islands off the
western coast of Ecuador, and Mag-

dalena Bay. The radius will embrace
also San Francisco and the whole
stretch of the California, Washington,
and Oregon coasts, the lonely wastes
of Upper Canada, Hudson Bay, and
the southern nose of Greenland. The
entire Caribbean Sea, all of the West
Indies, most of Peru, all of Colombia,
Venezuela, the three Guianas, and the
watershed of the Amazon, to say noth
ing of all of the United States, Mex
ico, and the Central American repub
lics will be within the range of the new
Arlington station.
Similar stations will be built by the
Xavy Department at Panama and San
Francisco, the former bringing Wash
ington within striking distance, under

c< single relay, and also Rio de Janeiro,
Buenos Aires, Callao, Valparaiso, and
most of South America, whence Hono
lulu will be reached.
From Honolulu another station of
similar power will relay messages to al
most every part of the Pacific Ocean,
Guam and Samoa, and these islands
will have equally powerful stations
through which Australia and Manila
will be brought into direct radio touch
with America.
The station at Arlington has been
placed under the command of Lieut.
Edwin B. Woodsworth, who will have
charge of a force of twelve enlisted
men who are to send radiograms to
naval and merchant vessels throughout
the North Atlantic and West Indian
waters, as well as to all land stations in

this country. At a designated hour
daily messages covering official busi
ness with the fleet are to be radiated to
American warships. Daily hydro-
graphic reports, notices to mariners ac
quainting them with the existence of
derelicts and icebergs or other informa
tion, will be sent to merchant vessels
in the steamer lanes.



Photo, Underzvood & Underwood.

A View of the Towers of the Xew Xa'al Wireless Station at Arlington, Va., the First 100
Kilowatt Station in America. Its Estimated Range is 3,000 Miles.
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The general plan of the station con
sists of three steel lattice-work towers
at the corners of a triangular founda
tion around a central receiving and
rending station and power house. Of
these towers the one at the western end
is the tallest. It is 600 feet high, rising
from a broad base like the Eiffel Tow
er, by means of four steel legs which
are 150 feet apart at the ground, to a
level of 150 feet, and then upward on
graceful lines, like the Washington
Monument. The two lower towers,

standing northeast and southeast of
the main shaft, and of similar design,
but only 450 feet high, have struts
which are 125 feet apart which slant
in rapidly to the 150-foot level.
The three towers are connected at
their tops by a series of wires from
which the messages will be radiated.
These same wires will pick up incom
ing messages. The Arlington antennae
are strung in a flat-top arrangement in
the same plane but not parallel to the
ground. A telegraph cable connects
this aerial network of wires with the
receiving and sending room within the
power house.
Until the Arlington station was built,
the largest one in American was that
now in the service of the Marconi Com
pany at Cape Breton, Nova Scotia,
which was opened in the fall of 1907.
The Cape Breton station consists of
four towers, each built up to a height
of 215 feet in the form of a square, the
sides of which are about seventy yards.
To enable the Arlington station to
have its contemplated sending radius of
3.000 miles a very powerful electrical
plant is necessary. The synchronous
spark system is utilized. The apparatus
for generating this is placed in a large
central transmitter, or machinery room,
a building standing by itself between
two double-story wings in which the
operating rooms are placed, with living
quarters for the detachment of thirteen
men who will live constantly at the
station, sleeping there as well as eating.

To avoid smoke, dust, and vibration
the power for the operation of the
plant is derived from the electric con
duits of the city of Washington. This
power drives a 200-horse-power electric

motor, which in turn drives a ioo-kifo-
watt, 500-cycle alternating generating
plant. Two currents one of which is
primary and of 100 volts, the other
secondary and of 12,500 volts, are pro
duced by this generator, the primary
circuit being broken by the operator's
key in the sending of messages.
The primary current passes into a
novel transformer, which "steps up,"
and is increased into a high current of
12,500 volts in the secondary circuit,
where the sparking takes place.
The two wings of the station are sep
arated by short vestibules from the cen
tral machinery plant. These vestibule*
are wooden. The connections of the
vestibules with the brick work are
padded with linofelt which takes up the
vibration from the machinery plant and
avoids corresponding complications in
the operating rooms. There are two
of these rooms. One is occupied by
the radio-operators, the other by those
who man the telephone and telegraph
wires connecting the station with the
outside world. The radio-operators'
room is unique. It is built somewhat
upon the style of a huge refrigerator.
It is absolutely sound-proof and when
its door is closed the radio-operator on
duty cannot be bothered by any sound
from without or vibrations.

The only entrance into the radio-
operating room is through a double re
frigerator door. The room has no win
dows, is artificially lighted and ventil
ated. Even the air used in doing this
is sound-proof, as it passes through a
series of air ducts in which "baffle
plates" are strung so as to baffle any
noise that may attempt to creep with
the ventilation into the radio operating
room. These "baffle plates" keep the
air silent. Within arm's reach of the
radio-operator are centrol levers for
use in shifting from the receiving to the
transmitting switches while engaged in
transmitting message's and during se
vere electrical disturbances.

A separate room has been set apart
for use by operators of the land wires.
Connecting it with the sound-proof ra
dio-operating room is a telautograph.
This is a small instrument by which a
message written by the radio-operator
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while being received from the 650- foot
tower is simultaneously reproduced by
a mechanical pencil upon a second pad
in front of the operator in the land wire
operating room. As fast as the radio-
receiver writes a message it is sent by
the telautograph to the other operating
room, where the outside operator re
lays it to its destination. When a mes
sage is to be sent by wireless it is not
taken through the refrigerator door into
the radio-operating room, but is laid
down there by the outside operator
through use of the telautograph.
The outside operating room does not

have to be storm and vibration proof
and is connected with the outside world
in three ways: by public telegraph, and

private and public telephone. There is
a private telephone wire leading direct
from this outside operating room into
the Bureau of Navigation in the Xavy
Department. This avoids any leak of
official messages through use of the city
telephone service. Should anything
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happen to this official wire the plant has
another telephone connection through
the regular city switchboard. Within
reach of the outside operator are keys
connected with the telegraph systems
of the Postal and Western Union com
panies, by means of which any wireless
message may be relayed over land
wires to any part of the United States.
As the Arlington plant, when in full
operation under rules to be prescribed
by the Department .of Commerce and
Labor and the Navy Department by
Congressional sanction, will be allowed
to handle radio messages for the com
mercial world and private individuals
when not utilized to full capacity by
the Government, these telegraphic con
nections are a very important feature
of the station. It is also the only ra
dio station that may now be built in
Washington, since the new radio law
bars the erection of any station within
v. radius of fifty miles which might in
terfere with the operation of the
Arlington plant.

Learning the Codes
By J. C. S. Tompkins

Mastering a telegraph code is like
learning a foreign language ; it is not
to be grasped within a week, or even
a month. To become a good operator
one needs about three hours' daily
practice for at least a year.
But even if no practical use is made
of it

,

the learning of a telegraph code
will prove a helpful adjunct to our edu
cation, for any study that requires
deep concentration cannot but be of
some benefit to us. It might be well
for those in charge of our public
schools to give this subject some at
tention, since they include foreign lan
guages in the curriculum, for the
teaching of at least one code would
no doubt materially develop the school
boy brain. Too, outside of its useful
ness in later life, a telegraphic code is

much more easily learned by the young

student than b
y the man of matured

mind.
There are various devices on the
market to assist one in becoming a tel
egraphic operator, all of which have
been designed with the object of giv
ing the student the benefit of constant
practice — it is to be remembered that
practice makes perfect.
The Omnigraph has a notched dial
made to revolve by hand or motor
power ; the notches spell words in dots
and dashes. The dials come in sets
and are transferable, a full set will
give the student excellent practice in
receiving. Another automatic outfit
runs prepared tape containing per
forated messages between revolving
wheels where brushes make the elec
trical contact. The latest thing on the
market is a metal sheet coated on one
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side with insulating enamel, on which
the code is engraved. In other words,
the enamel surrounds the dots and
dashes, these being formed of the metal
plate itself, which plate connects with
the sounder or buzzer to be operated.
An ordinary steel pen is connected to
the battery, which is in the circuit, by
a flexible wire cord. When the pen is
rubbed over five dots the sounder re
sponds with the letter P, and then by
running the pen over the enamel where
in is left a space of one dot, the letter
E is sounded, then over dash, dot, and
the letter N is heard. This arrange
ment can be connected with a trans
mitting relay and made to work either
a wire or wireless circuit. With this
instrument the operator can be truly
said to "write" a message without any
knowledge of the code.
The writer has a suggestion for the
leaders of The Marconigraph, by
which they may make a very compact
student's outfit, practical for automatic

sending by means of a relay. Get all
the square brass rod you can and cut it

with a hack-saw in one foot lengths.
At both ends of each piece of rod file
the square edges off until a quarter of
an inch of the rods is made round. Then
get some ribbon brass thin enough to

drive nails through and lay a strip of
about eight inches on a narrow strip of

board. Do the same with two more

strips, keeping two of the same length
for later use. Then take the brass

rods and lay them separately with the

rounded ends resting on a brass ribbon

strip. Then place each extra ribbon

over the mounted ribbons and drive

nails through to hold down securelv

the square rods, allowing ample play
for turning them around. You have
then four exposed sides to each rod.

The ends of the wooden strips should
then be joined by other board strips
and the whole frame securely fastened

to a table. Then with pencil or ink

mark off dashes and dots forming
words, covering the spaces between

with enamel paint, using a small bru^h

to apply the enamel. On one set of
exposed brass rod surfaces can be

placed the Morse alphabet ; then turn

ing each rod, another exposed surface

should contain a verse of poetry, and on
the third set of exposed surfaces the
Continental code. In the fourth set of
exposed surfaces it might be well to
use the same verse of poetry in the
Continental code. Xow by connecting
any one of the brass ribbons with a
buzzer which in turn is connected to a
battery of several dry cells, and by at
taching an ordinary pen to the battery
by a flexible cord wire, and running the
pen along the brass rods, any surface
of which may be exposed, any quantity
of excellent practice may be obtained.
If hexagonal rods can be purchased
instead of square rods, six exposed
surfaces may be had. Before making
up the outfit it is best to remove all
dirt and tarnish from both rods and
ribbon by rubbing with fine sand-paper,
giving clean surfaces to all parts. This
will assure better electrical contact
with less battery power than should
the brass be left dull.

S. O. S. Call Brings Help
In tow of the steamer Watson, the
coastwise line Camino arrived at the
port of San Francisco recently, six days
cut from Portland, Ore., with a story
of furious weather, danger and disable
ment. Thanks to the wireless tele
graph, the period of suspense was
short.
With eighty passengers on board,
the Camino cleared from Portland.
About 10 miles off Astoria, she ran
into a stiff southeast gale, which in
creased in velocity to eighty miles an
hour. Heavy seas swept the decks and
the terrified passengers gathered in the
saloon, praying and weeping.
The gale raged all night. Every
plunge forward lifted the ship's heels
high out of water, and at 5.30 in the
morning of October 19, the propellor
dropped to the bottom of the sea from
the broken shaft. At that moment the
Camino was fifteen miles off shore,
with the wind carrying her further to
sea.

"S. O. S." the wireless spluttered
and in a moment came an answer from
the Watson. In three hours the Wat
son was standing by.



_ In this department the affairs oi the various wireless clubs and associations will receive attention.
Relieving 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 closet
touch with each other. To this end we will also publish a Wireless Club Directory. The names ol
the officers and the street address of the secretary are requested from all cluhs. Notification of any
changes should be forwarded at once. Short descriptive articles of experiments or new stations with
distinctive* features, accompanied by drawings or photographs, will be published.

In the hope of receiving messages
from European stations, Robert Camp
bell, Harry Hersh and Robert Pareis,
of Elizabeth, N. J.

,

have been experi
menting with kites.
Each night during the past few weeks
they have been able to pick up messages
from steamships hundreds of miles at
sea or from land stations along the At

lantic coast. Close to the kite where
the flying cord is attached is an aerial,
formed of two pieces of wire ; from the
aerial dangles a thin wire to the ground.
This does not interfere with the cord
used to fly the kite. When the operator
believes the kite to be high enough, he
attaches the thin wire to a receiver and
at once the words being flashed through

The Efficient Amateur Station Ozviied by Charles Harry, of Houghton, Mich.
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the air cause the instrument to tick.

* * *

An experimental wireless circuit
which will girdle the state of Washing
ton is the ambitious project of Horace
C. Peyton, of Spokane, and Clair Ful-
mer, of Washington, State College. The
circuit will include stations at Walla
Walla, Seattle, Tacoma, Pullman and
Coeur d'Alene, in Idaho.

Wireless messages are being received
from Covington, Tenn., through a sys
tem arranged by the Tri-State Wireless
Association, of Memphis.
T. J. M. Daley, of the Memphis of
fice, is associated with an oil mill at
Covington and began sending flash mes
sages to Memphis several days ago.
He has ordered a complete wireless
outfit to be installed in his Covington
office.

Highly interesting and exhaustive ex
periments involving for the first time
the use of the automobile in wireless
telephony have recently been made by
E. C. Hanson, of Los Angeles. The
results obtained have created a sensa
tion among the followers of this line
of science 011 the coast, where Mr.
Hanson is regarded as one of the most
capable amateurs in the wireless field.
One of the most recent experiments
was receipt on Lookout Mountain of
a message sent over the ranges from
Long Beach, thirty-five miles away,
The car used was an R-C-H 19 13 type,
current being supplied by the lighting
storage battery with which the car is
equipped.
Strapped to front and back of the
car were sectional poles supporting
aerial wires and high voltage insu
lators tuned to definite wave. These
were able to pick up the waves propa
gated through space at rate of one hun
dred and eighty-six thousand miles per
recond from the sending station, these
waves impinging on the aerial wires on
the car. oscillated through the primary
coils of the tuner to the earth connec
tion, thus setting up surges of electric
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energy of varying amplitude corre
sponding to the voice at the transmit
ting station. Vibrations in the secon
dary coil actuated a very delicate crys
tal detector, which in turn charged a
condenser, and discharged through the
delicate wireless telephone receivers,
held to the ear of the occupants of the
car. Every modulation and variation
in tone from the transmitting station
caused a similar synchronous current
at the receiving station on the car, re
sulting in transmission of articulated
speech and music through a space of
over thirty-five miles from sending sta
tion to car.
So excellent were the results obtained
and so pleased was Mr. Hanson that
on the return to Los Angeles he pre
dicted that it would not be long before
wireless telephones would be regular
equipment on automobiles.

Wireless Club Directory
Amateur wireless clubs and associations are re
quested to keep us posted in regard to any changes
that should be made. New Clubs will be entered
in the issue following receipt of notices in the
form given below.

ARKANSAS
Little Rock—Arkansas Wireless association: G.
A. Rauch, president ; Edward Vaughn, 2622 State
St., Little Rock, Ark., secretary ana treasurer.

BRITISH COLUMBIA
Vancouver —Wireless Association of British Co
lumbia: Clifford C. Watson, president; J. Arnott,
vice-president; E. Kelly, treasurer; H. C. Bothel,
300 Fourteenth Ave., E. Vancouver, B. C, sec
retary. _

CALIFORNIA
Long Beach—Long Beach Radio Research Club:
Bernard Williams, 656 E. Seaside Blvd., Long
Beach, Cal., secretary.
Los Angeles — Custer Wireless Club: Franklin
Webber, president; Oakley Ashton, treasurer; Walter
Maynes, 438 Custer Ave., Los Angeles, Cal., sec
retary.
Napa —Aero Wireless Club: A. Garland, presi
dent; W. Ladley. vice-president; D. Beard, Napa,
Cal., secretary and treasurer.
Oakland — Fruitvale Wireless Club: Joseph C.
Brewer, president; Alan Downing, vice-president;
Chrissie Eiferle, treasurer; Abner Scoville, 2510
Fruitvale Ave., Oakland. Cal., secretary.
Oakland — Oakland Wireless Club: H. Montag,
president; W. L. Walker, treasurer; W. R. Sibbert,
916 Chester St., Oakland, Cal., secretary.
Sacramento — Sacramento Wireless Signal Club:
E. Rackliff, president; J. Murray, vice-president; G.
Banvard, treasurer; W. E. Totten, 1524 "M" St.,
Sacramento, Cat., secretary.
Santa Cruz —- Santa Cruz Wireless Association:
Orville Johnson, president; Harold E. Sentor, 184
Walnut St., Santa Cruz, secretary and treasurer.

CANADA
Peterboro. Ontario — Peterboro Wireless Club:
G. B. Powell, president; C. V. Miller, vice-presi
dent; E. W. Oke, 263 Engleburn Ave., Peterboro,
Ontario, Can., secretary and treasurer.
Winnipeg, Manitoba —Canadian Central Wireless
Club: Alexander Poison, president; Stuart Scorer,
vice-president; Beni. Lazarus, P. O. Box 1115, Win.
nipeg, Manitoba, Can., secretary and treasurer.
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COLORADO
Denver—Colorado Wireless Association: William
Cawley, president; Thomas Ekren, vice-president;
W. F. Lapham, 1545 Milwaukee St., Denver, Colo.,
secretary and treasurer.

CONNECTICUT
New Haven —New Haven Wireless Association:
Roy E. Wilmot, president; Arthur P. Seeley, vice-
president; Russel O'Connor, 27 Vernon St., New
Haven, Conn., secretary and treasurer.
Waterbury —■Waterbury Wireless Association:
Weston Jenks, president; Alfred Upham, treasurer;
H, M. Rogers, Jr., 26 Linden St., Waterbury, Conn.,
secretary.

GEORGIA
Savannah — Wireless Association of Savannah:
Philip C. Bangs, president; Arthur A. Funk, vice-
president; Hugh Jenkins, treasurer; Lewis Cole, 303
Price St., Savannah, Ga., secretary.

ILLINOIS
Chicago — Chicago Wireless Association: John
Walters, Jr., president; E. J. Stein, vice-president;
C. Stone, treasurer; F. D, Northland, secretary;
R. P. Bradley. 4418 South Wabash Ave., Chicago,
111-1 corresponding secretary.Chicago — Lake View Wireless Club: E. M.
Fickett, president; R. Ludwig, treasurer; R. F.
Becker, 1439 Winona Ave., Chicago, 111., secretary.
Chjcago — Northwestern Wireless Association of
Chicago: Rolf Rolfson, president; H. Kunde, treas
urer; Edw. G. Egloff, 2720 Noble Ave., Chicago,
III., secretary.
De Kalb-—De Kalb Radio Transmission Associa
tion : Bruce Lundberg, president ; Walter Bergen-
dorf, vice-president; De Estin Snow, treasurer; Bay
ard Clark, 205 Augusta Ave., De Kalb, 111., sec
retary.

INDIANA
Faibmount — Southeastern Indiana Wireless Asso
ciation: R. F. Vanter, president; D. C. Cox, vice-
president and treasurer ; H. Hitz, Fairmont, Madi
son, Ind., corresponding secretary.
Hob art—Hobart Wireless Association: Asa Bul
lock, president; Charles Clifford, Hobart, Ind., sec
retary.
Indianapous — Wireless Club of the Short ridge
High School: Robert C. Schimmeh 2220 N. Penn
St., Indianapolis, Ind., president; George R. Popp,
vice-president; Bayard Brill, treasurer; Oliver Ham.
ilton, secretary.
Richmond—Aerograph Club of Richmond, Ind.;
H, J. Trueblood, president; Richard Gatzek, vice-
president; James Pardieck, 320 South Eighth St.,
Richmond, Ind., secretary.
Valparaiso —Alpha Wireless Association : L. L.
Martin, president; F. A. Schaeffer, vice-president;
G. F. Girton, Box 57, Valparaiso, Ind., secretary
and treasurer.

KANSAS
Independence — Independence Wireless Associa
tion : Boyce Miller, president; Ralph Elliott, sec
retary; Joseh Mahan, 214 South Sixth St., Inde
pendence Kan., vice-president.

LOUISIANA
New Orleans — Southern Wireless Association:
B. Oppcnheim, president; P. Gernsbacher, 1435
Henry Clay Ave., New Orleans, La., secretary.

MARYLAND
Baltimore —Wireless Club of Baltimore: Harry
Richards, president; William Pules, vice-president;
Curtis Garret, treasurer; Winters Jones, 728 North
Monroe St., Baltimore, Md., secretary.

MASSACHUSETTS
Adams — Berkshire Wireless Club: Warren A.
Ford, president ; William Yarkee, vice-president ;

Charles Hodecker, treasurer; Jas. H. Ferguson, 18
Dean St., Adams, Mass., secretary.
Haverhill — Haverhill Wireless Association;

Riedel G. Sprague, jpresident; Charles
Farrington,

vice-president; Leon R. Westbrook, Haverhill, Mass.,
secretary and treasurer.
Roslindale — Roslindale Wireless Association: O.
Gilus, president; E. T. McKay, Treasurer; Fred C.
Fruth, 9G2 South St., Roslindale, Mass., secretary.
Somerville — Spring Hill Wireless Association:
R. D. Thiery, president; H. P. Hood, Second and
Benton Road, Somerville, Mass., secretary and
treasurer.
Springfield — Forest Park School Wireless Club:
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W. S. Robinson, Jr., president; William Crawford,
R. F. D. No. 1. Springfield, Mass., secretary.
Springfield — Springfield Wireless Association:
A. C. Gravel, president; C. K. Seely, vice-president;
D. W. Martenson, secretary. Club Rooms, 323 King
St., Springfield, Mass.
West Medford— Independent Wireless Transmis
sion Co., Starr W. Stanyan, 76 Boston Ave.. West
Medford, Mass., secretary.

MICHIGAN
Jonesville — Jonesville Wireless Association:
Frederic Wetmore, president; Webb Virmylia, vice-
president; Richard Hawkins, treasurer; Merritt
Green, Lock Box 82, Jonesville, Mich., secretary.

MINNESOTA
St. Paul—St. Paul Wireless Club: Thos. Taylor,
president; L. R. Moore, vice-president; E. C. Estes,
treasurer; R. H. Milton, 217 Dayton Ave., St.
Paul, Minn., secretary.

MISSOURI
Hannibal — Hannibal Amateur Wireless Club:
Charles A. Cruickshank, president; J. C. Rowland,
vice-president; William Youse, treasurer; G. G.
Owens, 1306 Hill St., Hannibal, Mo., secretary

MONTANA
Butte —Wireless Association of Montana: Roy
Tusel, president; Elliot Gillie, vice-president; Harold
Satter, 309 South Ohio St., Butte, Mont., secretary.

NEW HAMPSHIRE
Manchester — Manchester Radio Club: Homer
B. Lincoln, president; Clarence Campbell, vice-
president; Elmer Cutts, treasurer; Earle Freeman,
759 Pine St., Manchester, N. H., secretary.

NEW JERSEY
Wildwood —Wildwood Wireless Association: Rus
sell Kurtz, president; Walter Nefferdorf, vice-presi
dent; J. Crozier Todd, treasurer; Chas. E. Rock-
straw, Jr., 110 East Pine Ave., Wildwood. N. J.,
secretary.

NEW YORK
Buffalo — Frontier Wireless Club: Chas. B.
Coxhead, president; John D. Camp, vice-president;
Franklin J. Kidd, Jr., treasurer; Herbert M. Graves,
458 Potomac Ave., Buffalo, N. V., secretary.
Geneva —Amateur Wireless Club of Geneva: H.
B. Graves, Jr., president; C. Hartman, vice-presi
dent; L. Reid, treasurer; Benj. Merry, 148 William
St.. Geneva, N. Y., secretary.
Geneva — Geneva Wireless Club: Charles B.
Hartman, president; Charles Smith, vice-president;
Benj. Merry, treasurer; Henry B. Graves, Jr., 448
Castle Ave., Geneva, N. Y., secretary.
Mt. Vernon— Chester Hill Wireless Club: Wal
ler Morgan, president; Richard D. Zucker, 46 Clin
ton Place, Mt. Vernon, N. Y., secretary.
New York — Gramercy Wireless Club: James
Piatt, President; John Gebhard, vice-president; John
Diehl, treasurer; John Jordan, 219 East 23d St.,
New York, secretary.
New York—Metropolis Club: J. T. Smith, presi
dent; William E. Meyer, 131 West 60th St., New
York City, secretary and treasurer.
New York— Plaza Wireless Club: Paul Elliot,
president; Myron Hanover, 156 East 66th St., New
York, secretary and treasurer.
Nyack — Rockland County Wireless Association:
W. F. Crosby, president; Marquis Bryant, secretary;
Erskine Van Houten, 24 De Pew Ave., Nyack,
N. Y.t corresponding secretary.
Schenectady — Amateur Wireless Association of
Schenectady: D. F. Crawford, president; L. Beebe,
vice-president ; C. Wright, treasurer ; L, S. Uphoff,
122 Ave. "B," Schenectady, N. Y., secretary.

NORTH DAKOTA
Fargo — Fargo Wireless Association: Kenneth
Hance, president; John Bathrick, vice-president;
Earl C. Reineke, 518 Ninth St., Fargo, N. D.,
Secretary.

OKLAHOMA
Muskogee —Oklahoma State Wireless Association:
T. E. Reid, president: G. O. Sutton, vice-president;
Ralph Johns, Box 1448, Muskogee, Okla., secretary.

OREGON
Lents — Oregon State Wireless Association:
Charles Austin, president; Joyce Kelly, recording
secretary; Edward Murray, sergeant-at-arms; Clar
ence BischofT, Lents, Ore., treasurer and corre
sponding secretary.
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PENNSYLVANIA
Leetsdale — Allegheny County Wireless Associa
tion: Arthur O. Davis, president; Theodore D.
Richards, vice-president: James Seaman, Leetsdale,
Pa., secretary and treasurer.
Pittsburg —Greenfield Wireless Association: Ed
ward M. Wolf, president and corresponding secre
tary, 4125 Haldane St., Pittsburg, Pa.
Williamsport — Y. M. C. A. Wireless Club:
Lewis Holtzinger, president; Christian Coup, vice-
president ; Robert Templeman, treasurer ; Lester
Lighton, 211 West Fourth St., Williamsport, Pa.,
secretary.

RHODE ISLAND
Newport — Aerogram Club: J. Stedman, presi-
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dent; A. Hayward Carr, chairman Board of Direc
tors; Albert S. Hayward, treasurer; Donald P.
Thurston, secretary; Walter B. Clarke, 17 May St.,
Newport, R. I., corresponding secretary.

TENNESSEE
Memphis—Tri-State Wireless Association: C. 15.
Dc La Hunt, president; O. F. Lyons, vice-president;
T. J. Daly, treasurer; C. J. Cowan, Memphis, Tenn.,
secretary.

WISCONSIN
Milwaukee —Cardinal Wireless Club: K. Wal-
thers, president; F. Dannenfelser, vice-president:
Miss A. Peterson, South Division High School, Mil
waukee, Wis., secretary.

Queries Answered

Answers will be given in this department to questions of subscribers, covering the 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 they must be on a separate
sheet and drawn with india ink. Not more than five questions of an individual can be answered; To
receive attention these rules must be rigidly observed.

M. P. C. asks:
( 1 ) Do I need a license for a receiv
ing station according to the new law ?
Ans.—Yes, a license is required if
your set is sensitive enough to receive
signals from another State.

(2) What is the range of my station ;
serial 85 ft. high at one end, 60 ft. high
at the other and 45 feet in length ; loose
coupler, variable condenser, fixed con
denser, silicon detector and a pair of
500-ohm receivers ?
Ans.—80 to 90 miles in daylight ; 500
r fter dark.

(3) What is the wave length of my
aerial which is the four wire type?
Ans—Wave length of your antenna is
approximately 170 meters.

A. R. S., inquires:
(1)—What should be the capacity of
the fixed stopping condenser used in
detector circuits?
Ans.—It should have a capacity of
.003 micro-farads.

(2)—What is the wave length of the
Cape Cod station?
Ans.—1,500 meters.
(3)—Should amateurs to comply
with the new law use direct or induc
tively coupled transmitters?
Ans.—Use inductive coupling as
you can control your set far better
Arrange it so you can vary the coup
ling between the primary and the sec
ondary.

H. V. L. asks:
What is meant by the term "spark
frequency," on wireless work?
Ans.—It refers to the number of
sparks passing the spark gap per sec
ond in contradistinction to the natural
time frequency of an oscillatory cir
cuit. The spark frequency is a func
tion of the frequency of the primary
current of the transformer (in a res
onant wireless system).
B. D. M. writes :
(1) I have a rotary spark of 12 in.
diameter with 12 spark points, used
with' a i-kw. set, but am unable to get
musical tones. What can I do to rem
edy it?
Ans.—Either your gap is running
too slow or the condenser capacity of
your set is too high. The gap should
travel 2,800 revolutions per minute'
and the condenser capacity cut down
to less than one half that used with a
plain spark gap.
(2)—What does the United States
Government license examination cover?
Ans.—It covers the theoretical and
practical side of wireless. That is to
say, the applicant must understand
wireless circuits as well as the theory
regarding its operation.
He must know the Berlin convention
rules, the Wireless Act of August 13,
19 12, and must understand thoroughly
the operation of auxiliary wireless
sets.
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Details of New Wireless Regulations

THE
Bureau of Navigation in the
Department of Commerce and

Labor has completed a set of regula

tions governing the use of radio-com
munication in accordance with the law

recently enacted. The law and the reg

ulations are to take effect December 13.
Following we print the new rules
formed to carry out its provisions and

those of the International Radiotel-
egraphic Convention:

The Department has established, for the purpose
of enforcing through radio inspectors the acts relat
ing to radio communication and the International
Convention, the following districts with the principal
office for each district at the custom house of the

port named. (These districts supersede those an

nounced in Department Circular No. 241, of Sep
tember 5, 1912.

1. Boston, Mass Maine, New Hampshire, Ver
mont, Massachusetts, Rhode Island, Con
necticut.

2. New York, N. Y.— New York (county of New
York, Staten Island, Long Island, and
counties on the Hudson River to and includ
ing Albany and Rensselaer) and New Jersey
(counties of Bergen, Passaic, Essex, Union.
Middlesex, Monmouth).

3. Balti more. Md. — New Jersey (all counties not
included in second district) , Pennsylvania
counties of Philadelphia, Delaware, all

counties south of the Blue Mountains, and
Franklin County). Delaware, Maryland, Vir
ginia, District of Columbia.

4. Savannah, Ga.—North Carolina. South Carolina,
Georgia, Florida. Porto Rico.

5. New Orleans, La. —Alabama. Mississippi, Louis
iana, Texas, Tennessee, Arkansas, Oklahoma,

New Mexico.
6. San Francisco, Cal. —California, Hawaii, Nevada,

Utah, Arizona.
7. Seattle, Wash. —Oregon, Washington, Alaska,

Idaho. Montana. Wyoming.
8. Cleveland, Ohio — New York (all counties not

included in second district), Pennsylvania (all
counties not included in third district). West
Virginia, Ohio. Michigan (Lower Peninsula).

9. Chicago, III.— Indiana. Illinois, Wisconsin,
Michigan (Upper Peninsula), Minnesota, Ken
tucky, Missouri, Kansas. Colorado, Iowa,
Nebraska, South Dakota, North Dakota.

A radio inspector is authorized in exceptional
cases to act outside of his district for the con
venience of commerce. In such case he should
communicate before or after acting with the in

spector in whose district he has acted. Radio in

spectors are authorized to communicate directly with

collectors of customs and to co-operate with them
in the enforcement of the law.
EXAM I NATION OF OPERATORS FOR LICENSES.
The examination of operators for licenses pre
scribed in the following regulations will be held at
the United States navy yards at Boston, Mass.,
Brooklyn, N. Y., Philadelphia. Pa., Washington,
D. C, Norfolk, Va., Charleston, S. C, New Orleans,
La., Mare Island (San Francisco), Cal., Puget
Sound. Wash. ; at the naval stations at Key West,
Fla., San Juan. P. R.. and Honolulu, Hawaii- at
the Naval Academy, Annapolis, Md.; also at Fort
Sam Houston. San Antonia. Tex., Fort Wood. New
York Harbor, Fort Omaha, Nebr., Fort Leaven
worth, Kans.; at the Army stations at St. Michael,
Alaska, and Fairbanks. Alaska; also at the Bureau
of Standards, Washington, D. C. ; and by the De

partment's radio inspectors, at the custom houses in
their districts and elsewhere by arrangement with
them. Applicants for licenses should communicate
in writing (Form 756) with the commandants or
commanding officers of the navy yards or Army
posts or Naval or Army stations named, or with
the Director of the Bureau of Standards, or with
the radio inspectors at the custom houses, to ascer
tain the day and hour when they can be examined.
Additional opportunities for examination can be
ascertained by communicating with the Department's
radio inspectors at the custom houses or with the
Commissioner of Navigation, Department of Com
merce and Labor, Washington, D. C. The licenses
to operators will be delivered at the places of ex
amination.
The license provides that the holder shall take
the oath for the preservation of the secretary of
messages before a notary public or officer authorized
to administer oaths.

REGILATIONS.
Part 1. Licences —ApparatuM.
A. Apparatus Exempt from License.

The act does not apply either afloat or ashore to—
(a) Apparatus for radio communication which
merely receives radiograms and is not equipped for
sending.
(b) Apparatus for the transmission of radiograms
exclusively between points in the same State, if the
effect of such transmission does not extend beyond
the State (so as to interfere with the radio com
munication of other States) or if the effect of such
transmission does not interfere with the reception
of radiograms from beyond the State (so as to in
terfere with the interstate radio communication of
that State). The owner or operator of any appa-
under this paragraph, is exempt from license may
ratus who may be in doubt whether his apparatus,
write the facts to the Commissioner of Navigation,
Department of Commerce and Labor, Washington,
D. C, before applying for a license.

B. Ship Stations.
The apparatus for transmission of radiograms or
signals on any vessel of the United States must be
licensed if—
(a) The vessel is engaged in interstate or for
eign commerce; or
(£>) The apparatus transmits radiograms or signals
the effect of which at any time extends beyond the
State; or
(c) The apparatus interferes with the receipt of
messages in any State from beyond such State.
For the purposes of the administration of the act,
ship stations on vessels of the United States shall
be of these classes:
Class A.— (a) Ocean passenger steamers which
from October 1, 1912, and (b) Great Lakes passen
ger steamers which from April 1, 1913, are subject
to the act of July 23, 1912. and are required to
carry two operators and maintain a constant skilled
watch.
Class B. —-Cargo steamers which (on the Great
Lakes from April 1, 1913. and on the ocean from
July 1. 1913) . with crews of 50 or more, are re
quired to carry two operators, the second of whom
may be a member of the crew certified as compet
ent to receive distress calls, etc.. maintaining a
transmitting service during limited hours but a
constant receiving watch.
..Class C.—Vessels voluntarily equipped with
rndio apparatus and not subiect to the act of July
P3. 1912. after October 1, 1912; April 1, 1913; or
July 1. 1913, with no fixed hours of service, such
as—
1. Passenger steamers, where the licensed ca
pacity and number of crew combined are less
than 50.
2. Cargo steamers with crews of less than 50.
3. Tugs and towing steamers, etc.. with crews of
less than 50.
4. Motor vessels.
5. Sailing vessels and barges.
6. Yachts.
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C. Land Stations.
Apparatus for radio communication on land within
the jurisdiction of the United States (excluding
the Philippine Islands and excluding apparatus ot
the Government of the United States; must be
licensed if—
(a) The apparatus is a means of commercial in
tercourse among the several States or with foreign
nations; or
(6) The apparatus transmits rediograms or sig
nals the effect of which at any time extends beyond
the State; or
(c) The apparatus interferes with the receipt of
messages in any State from beyond such State.
For the purposes of the administration of the
act, stations on land are divided into two general
descriptions, according to geographical location:
I. Coast or Shore Stations are stations which
transmit messages to vessels at sea or on the Great
Lakes or whose operations may affect the trans
mission of messages between ship and ship, or ship
and coast. The principal purpose of the regulation
of radio communication, international and national,
is to secure the greatest efficiency of maritime com
munication through this agency, especially as a
means of promoting safety to life.
II. Inland Stations are stations which do not
transmit messages to vessels at sea or on the Great
Lakes and whose operations can not affect the trans
mission of messages between ship and ship, or snip
and coast. This may be due to their geographical
location or to their range, dependent on power and
aerial, or conditions. In some instances actual in
spection may be necessary to determine whether a
station should be licensed as a coast station or an
inland station. An owner or operator in doubt
may write the facts to the Commissioner of Naviga
tion, Department of Commerce and Labor, Wash
ington, D. C, when applying for a license.
As the time to prepare for the enforcement of
the law and the means available are somewhat lim
ited, the Department will give the first attention
to coast stations, which are more important for the
purposes of the act. As soon as practicable after
the more important stations have been licensed, ap
plications in behalf of inland stations will receive
attention, and, when necessary, special arrangements
for licensing will be undertaken.

classes o' land stations.
Both coast stations (the words "coast stations,"
"shore stations," and "costal stations" are used
interchangeably) and inland stations are divided
for the purposes of the administration of the act
into the following classes:
1. General public service stations.
2. Limited commercial stations.
3. Experiment stations for the development of
radio communication.
4. Technical and training school stations.
5. General amateur stations.
6. Special amateur stations.
7. Restricted amateur stations.
8. Special class— High-powered stations for ex
ceptional distances.

description op classes.
1. General public service stations are those open
to general business between coast and ships or be
tween land stations and include those operated by
common carriers under the act of February 4, 1887,
to regulate commerce, amended June 18, 1910.
They are required to maintain a constant receiving
service. ["Every coastal station open to general
public service shall at all times be ready to receive
messages of such wave lengths as are required by
the Berlin Convention." (Sec. 4, First Regula
tion.)]
Wherever such stations do not insure a constant
service, transmitting and receiving day and night
without interruption, the Secretary of the Navy is
directed to open naval radio stations to puhlic busi
ness (Sec. 4, Eighteenth Regulation.) The Secre
tary of War is authori'ed by the act of May 26,
1900 (31 Stat., 206) to open Alaskan military sta
tions to public service.
2. Limited commercial stations are not open to
general public service and are licensed for a spe
cific commercial service or services defined in the
license.
3. Experiment stations. —The Secretary nf Com
merce and Labor is authori'ed by section 4 of the
act to grant special temporary licenses "to stations
actually engaged in conducting experiments for
ih** development of the science of radio communi
cation, or the apparatus pertaming thereto, to carry
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on special tests, using any amount of power or any
wave lengths, at such hours and under such condi
tions 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." Applicants for
such licenses should state any technical result they
have already produced, their technical attainments,
etc.
4. Technical and training school stations will be
licensed in a separate class, according to the de
gree of technical training attained and imparted
and to local conditions.
o. General amateur stations are restricted to a
transmitting wave length not exceeding 200 meters
and a transformer input not exceeding 1 kilowatt.
(Sec. 4, Fifteenth Regulation.)
6. Special amateur stations may be licensed by
the Secretary of Commerce and Labor to use a
longer wave length and a higher power on special
application to the Secretary of Commerce and
Labor. Applications for this class from amateurs
with less than two years experience in actual radio
communication will not be approved. The applica
tion must state the experience and purpose of the
applicant, the local conditions of radio communica
tion, especially of maritime radio communication in
the vicinity of the station, and a special license
will be granted only if some substantial benefit to
the art or to commerce apart from individual
amusement seems probable. (Sec. 4, Fifteenth
Regulation.)
7. Restricted amateur stations, within 5 nautical
miles of a naval or military station, are restricted
to a wave length not exceeding 200 meters and to a
transformer imput not exceeding one-half kilowatt.
(Sec. 4, Sixteenth Regulation.)
8. Special class'—High-f-owercd stations for excep
tional distances are land stations designed (coast)
to carry on transoceanic radio communication as
between the United States and European countries,
or between the Pacific coast and Hawaii, or from
the United States over similar long distances at sea
to another land station, or (island) to carry on
radio communication overland over exceptional dis
tances. Special licenses will be issued for such
stations, and applications therefor will be addressed
to the Commissioner of Navigation.

Part 2. LIcensen-Operntors.
The third section of the act prescribes that every
radio apparatus required to be licensed shall at all
times while in use and operation be in charge or
under the supervision of a person or persons
licensed for that purpose by the Secretary of Com
merce- and Labor.
Licenses approved and issued by the Secretary of
Commerce and Labor to operators will be forwarded
late in October to officers described under the head
"Examination of operators for licenses" and will
be delivered to successful applicants by examining
officers.
[Note. —Apprentices. —Under the supervision of a
licensed operator an apprentice or unlicensed person
may learn the art by the actual use of the a ia-
ratus, but the licensed operator who fails to en
force obedience to the regulations by the apprentice
or unlicensed person serving under his supervision
is liable to penalties as if he had had himself vio
lated the regulations.]
Operators' licenses are divided into the following
grades:

I. Commercial:
1. First grade.
2. Second grade.
3. Cargo grade.
4. Extra grade.
5. Temporary permit.

II. Amateur:
6. First grade.
7. Second grade.

III. Technical:
8. Experiment grade.
9. Instruction grade.

The requirements which applicants must meet to
secure licenses of the several grades and the scope
and limitations of employment authorised by the
licenses of the several grades are as follows:

I. Com m'.rcial.
First grade. — The applicant must pass a satis
factory examination in—
(a) The adjustment, operation, and care of the
apparatus, including correction of faults and change
from one wave length to another.
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(b) Transmitting and receiving by ear at a speed
of not less than 20 words a minute in Continental
Morse (.rive letters to the word).
(c) Use and care of storage battery or other
auxiliary.
(<f) Knowledge of the international regulations
applying to radio communication — at present the
Berlin Radiotelegraphic Convention of 1906.
(e) Knowledge of requirements of the acts of
Congress to regulate radio communication — at pres
ent sees. 3, 4, 5, 6, and 7 of the act of August 13,
1912.
(1) The commercial first-grade license qualifies
the operator for employment at any ship or land
station of any class.
(2) Every ship station of Class A must carry at
least one operator having a valid commerial first-
grade license, or, in the case of a foreign ship,
having an equivalent foreign license.
[Note. — The requirements for this grade are the
same as the international requirements imposed on
operators of foreign ships by international regula
tion, except the knowledge of the use and care of
storage battery or other auxiliary and of the act of
August 13, 1912. Inspectors will allow a reasonable
time to foreign operators on foreign ships to meet
the additional requirements supplying them as
promptly as practicable with copies of the act of
August 13, 1913.
(3) Every ship station of Class A on a steamer
carrying 100 or more passengers must carry at least
two operators having commercial first-grade licenses
or equivalent foreign licenses.
(4) Every coast station of classes 1, 2, 3, 4, and
8 must have at least one operator licensed as com
mercial first grade, and every coast station of
classes 1 and 8 must have at least two operators
licensed as commercial first grade.
(5) Every inland station of classes 1, 2, and 3
must have at least one operator licensed as com
mercial first grade.
Second grade.—The applicant must pass a satis
factory examination in all the subjects prescribed
above for the first grade, with the exception that
the minimum speed in transmitting and receiving
shall be not less than 12 words a minute in Con
tinental Morse.
(1 ) An operator licensed as commercial second
grade, on subsequent compliance with the speed
test for the first grade, may have his license raised
to the first grade by the indorsement in red ink on
the face of his license "Examined on I date] at
[place] and passed first grade by [examining of
ficer's signature]," or a first-grade license may be
issued.
(2) Every ship station under Class A (except
steamers carrying 100 or more passengers) must
carry a second operator, having the commercial
second-grade license, or higher, o'r an equivalent
foreign license.
(3) Every ship station under Classes R and C
must carry at least one operator licensed as com
mercial second grade, or higher, or an equivalent
foreign license where such are issued. Class B
covers cargo steamers and does not apply to the
Great Lakes before April 1, 1913, or to the sea
board before July 1, 1913, so ample time remains
for the issue of licenses abroad to second-grade
operators on foreign ships.
Cargo grade.— Section 2 of the act of July 23,
1912, provides:
On cargo steamers, in lieu of the lecond operator
provided for in this act, there may be substituted
a member of the crew or other person who shall
be duly certified and entered in the ship's log as
competent to receive and understand distress calls
or other usual calls indicating danger, and to aid
in maintaining a constant wireless watch so far as
required for the safety of life.
Examining officers and radio inspectors are au
thorized to issue a certificate to the facts above
enumerated in the case of a member of the crew
or other person, and experience under this form
will be credited by examining officers if the holder
later applies for examination for a license.
Extra grade.—The Department desires to estab
lish, if practicable, a corps of specially trained and
trustworthy radio operators who may be available
for Government service. For this purpose a special
license will be issued to operators holding the
commercial first-grade license, whose certificates of
skill in radio communication, issued under the act
nf June 24. 1910. and licenses under this act record
12 months satisfactory ocean service as shown by
masters' indorsement. A special examination in the
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radio regulations of the United States Navy willalso be required. The commercial extra-grade
license will not be issued before the spring of1913, and will be the subject of a special circular.Temporary permit. —Section 3 of the act ofAugust 13, 1912, provides:
In case of emergency the Secretary of Commerceand Labor may authorize a collector of customs to
issue a temporary permit, in lieu of a license, tothe operator on a vessel subject to the radio shipact of June twenty-fourth, nineteen hundred andten.
The temporary permit is to be issued only in
cases of emergency and will be valid for only one
voyage. If practicable, the radio inspector shouldascertain the applicant's qualifications before the
collector issues a temporary permit. The collectorwill report in each case to the Commissioner ofNavigation the circumstances which rendered necessary the issue of a temporary permit. Before De
cember 1, 1912, special instructions to collectors
concerning temporary permits will be issued.
CERTIFICATES OF SKILL IN RADIO COMMUN ICATION.
Certificates, heretofore issued under the act of
Tune 24, 1910, will not be valid substitutes for the
licenses required by the act of August 13. 1912, on
and after December 13, 1912. The holders of these
certificates should present themselves to the ex
amining officers and radio inspectors for examina
tion and license under the new act. Examining
officers are requested to give precedence, as far as
practicable, to the holders of these certificates and
to exercise their discretion in giving credence to
the former examination on which the certificate
was issued, and especially to give due credit to
satisfactory service records indorsed thereon. Op
erators should retain these certificates, as they will
prove useful in applications for licenses of the
various classes ana grades under the radio-com
munication act and in establishing claims to the
benefits accruing to those in the service of themerchant marine of the United States.

II. Amateur.
General.— Amateurs, before applying fo rlicenses,
should read and understand the essential parts of
the Berlin Radiotelegraphic Convention and sec
tions 3, 4, 5, and 7 of the act of August 13. 1912.
The Department recognizes that radio communica
tion offers a wholesome form of instructive recrea
tion for amateurs. At the same time its use for
this purpose must observe strictly the rights of
others to the uninterrupted use of apparatus for
important public and commercial purposes. The
Department will not knowingly issue a license to
an amateur who does not recognize and will not
obey this principle. To this end the intelligent
reading of the International Convention and the
act of Congress is prescribed as the first step to
be taken by amateurs. Copies of the two publi
cations may be secured for this purpose from the
Department's radio inspectors or from the Com
missioner of Navigation, but they are not for
public distribution.
First grade.—The applicant must have a sufficient
knowledge of the adjustment and operation of the
apparatus, and of the regulations of the Interna
tional Convention and acts of Congress in so far
as they relate to interference with other radio com
munication and impose certain duties on all grades
of operators. The applicant must be able to trans
mit and receive in Continental Morse, but no speed
rate will be prescribed. Applicants for licenses of
this grade residing at or near any place where
examinations are held will communicate with ex
amining officers and will be examined and receive
licenses of amateur grades. At places in seaboard
States, remote from examining officers, applicants
will file applications with the radio inspector, who
will endeavor to arrange for examinations on his
inspection trips.
Second grade.— The requirements for the second
grade will be the same as for the first grade. The
second-grade license will he issued where an ap
plicant can not be examined or until he can be ex
amined. An examining officer or radio inspector
is authorized in his discretion to waive an actual
examination of an applicant for an amateur license,
if the amateur for adequate reasons can not pre
sent himself for examination but in writing can
satisfy the examining officer or radio inspector that
he is qualified to hold a license and will conform
to its obligations.

III. Technical.
Experiment and instruction grades. —The opera
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tor's license for either of these grades is a com
mercial first-grade license, indorsed by the Secre
tary of Commerce and Labor with a statement of
the special purposes for which it is valid. It
should be forwarded to the Commissioner of Navi
gation with a recommendation, if practicable, from
an examining officer or radio inspector.
Part 3. Applicationa fur LicenMes.
Licenses for the use and operation of apparatus
for radio communication under the act may be
issued only to citi'ens of the United States or
Porto Rico or to a company incorporated under the
laws of some State or Territory or of the United
States or Porto Rico. Licenses are required before
December 13, 1912.

I. Ship Stations.
Applications for licenses for ship stations should
be addressed to the Department's radio inspector
at the custom house of the port whence the vessel
usually departs. The application by the company
operating the apparatus should state the name of
the ship in respect of which the license is required.
The radio inspector will then issue the Department's
blank form of application for license to be filled in
by the applicant and returned to fhe radio in
spector with a statement when the ship will be in
port and its radio apparatus may be thoroughly in
spected.
Applications may be made at once at New York,
Baltimore, New Orleans, and San Francisco for
licenses for ships ordinarily departing from ports
in those districts. Inspectors will be stationed as
soon as practicable at Boston, Mass., Savannah,
Ga., and Seattle, Wash. As the season of naviga
tion on the Great Lakes presumably will close be
fore December 13, measures will not be taken to
license ship station on Lake vessels before the
spring, unless in case of emergency.
Applicants for licenses for ship stations' at ports
where inspectors are not available may address the
Commissioner of Navigation, Department of com
merce and Labor, Washington, D. C, who will for
ward the application blanks and arrange for in
spection.

II. Land Stations.
Coast stations. — The several classes of coast sta
tions will be considered for reasons already as
signed in advance of inland stations, and applicants
for licenses for stations in States not on the sea
board are especially requested not to make appli
cations before November 1.
Applications for licenses for coast stations should
be addressed to the Department's radio inspector,
if there be one near the station; if not, to the
Commissioner of Navigation, Department of Com
merce and Labor, Washington, D. C.
Form 757 (application for license for land station)
will be furnished by radio inspectors.
The application will 'state the class of the station
for which a license is desired, with particulars to
show its proper classification, approximate trans
mitting range with a similar station, and precise
location (State, county, city or town, street and
number, or, if outside of city or town limits, as
exact a description of its locality as may be). A
blank form for apparatus will be sent when Form
757 has been filed, and arrangements made for in
spection if necessary. Requests for licenses for
coast stations will be taken up in the order of
classes, as indicated above, and in the order of
date received only so far as the relative importance
of stations will permit. Amateur applicants who
state that they have read the Berlin Radiotele-
graphic Convention and the act of August 13,
1912, will receive attention before those who have
not.
Inland stations. —The issue of licenses to inland
stations, as already defined, probably can not be
undertaken before late in November. The procedure
for application for licenses will be the same as for
coast stations.

III. Forms.
(a) The several forms of applications and licenses
for apparatus and operators, according to classes
and grades, will be printed and issued to examining
officers (through the War and Navy Departments)
and to radio inspectors at an early day. The
licenses will be numbered serially. Each series will
be accompanied by instructions indicating when
copies or abstracts are requested or directed to be
made for the use of the Commissioner of Navi
gation.
(6) To prepare, print, distribute, and fill out the
licenses for apparatus throughout the country will
require some time, and applicants are advised in

advance that a month may elapse between the ap
plication for a license and its issue. Applications
for operators' licenses in the vicinity of examining
officers will probably be acted upon, as a rule, in
less time.

IV. Commercial Operators.
Applications for operators' licenses of the several
commercial grades should be addressed to examining
officers or radio inspectors, who will arrange for
examinations as under the wireless ship act of 1910.
Where the applicant is not within reasonable dist
ance of an examining officer or radio inspector, he
may forward^ his application with a statement of
facts to the Commissioner of Navigation. The Com
missioner of Navigation will endeavor to arrange for
a test of the applicant's qualifications, but as the
Department's resources are limited, such a test can
not be promised in all instances, especially before
the inspection system has ben more fully estab
lished in the spring.

V. Amateur Operators.
(a) Amateurs in the seaboard States should write
to the examining officer in their vicinity for Form
756 (application for operator's license) and to the
radio inspector in their vicinity for Form 757 (ap
plication for license for land station). If the ap
plication for operator's license is also made to the
radio inspector, both applications should be for
warded in the same envelope.
(6) Amateurs in the inland States will follow the
same course, but they are requested to be patient, as
licenses probably can not be issued to them as opera
tors or to their apparatus before November or De
cember. Where application has been made for a
license and the Department has not been able to act,
through lack of time, steps toward imposing pen
alties of course will not be taken.
Amateurs in doubt as to where or how to apply
for licenses may address the Commissioner of Navi
gation.
Part 4. General Observation*.

1. All persons communicating with the Department
or any of its officers on the subject of radio com
munication should keep copies of their letters, as
the replies will refer to them.
2. Wome nare eligible as applicants for licenses
of any class or grade upon the same conditions as
men.
3. Service Regulation VI of the Berlin Convention
provides that No station on shipboard shall be
established or worked by private enterprise without
authority from the Government to which the vessel
is subject. Such authority shall be in the nature of
a license issued by said Government." Stations on
foreign ships will be licensed by their governments,
respectively. Inspectors will report to the Com
missioner of Navigation stations on foreign ships
not so licensed.
4. The lists of call sigals which may be obtained
from radio inspectors and the Commissioner of
Navigation will show the location of naval and
military stations, referred to in the act, particularly
in the tenth, twenfth, thirteenth, sixteenth, and
eighteenth regulations.
5. Operator s licenses should be framed and posted
in the radio room, and licenses for stations should
be accessible at all times to inspectors.
6. These instructions may be amended and sup
plemented from time to time.

About the middle of November it
will be possible for the firt time to es
tablish with precision the longitudes of
America and Europe in their relation
to each other by the exchange of wire
less signals between the great station at
Arlington Va., and the Eiffel Tower in
Paris and other European stations.
Hitherto European and American
time has been established by cable, al
lowances being made for loss of time
in transmission and it has been fixed
onlv three times, in 1866, 1870 and

1872.
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Notable Patents

W illiam Spiegel, of New York City,
has brought out an apparatus for radio-
telegraphic signaling in the upper at
mosphere.
The inventor has this to say regard
ing the device :
It is well understood that with wire
less telegraph apparatus the range of
action is increased as the height of the
antenna? is increased, but such height
is limited both on land and on shipboard
by structural considerations.
My invention comprises a special
form of kite for maintaining such an
tennas at a very high elevation.
In view of the perfection of flying
machines and their proposed use in war
fare, it becomes important to devise
means for obtaining information of the
approach of such machines at night
time and of destroying the same. As it
is well known that sounds travel far
in the quiet rarefied regions of the at
mosphere, I propose to mount a tele
phone transmitter on a kite or kites, and
connect same with the ship or fortifica
tion below, so that the noise of the n-o-
tor of an approaching aeroplane can be
heard at a great distance and its posit'on
located and means for destroying it put
into operation.
The best form of apparatus at pres
ent known to me embodying my inven
tion is illustrated in the accompanying
drawing in which.
Figure I is a front view of a kite.
Fig. 2 is a side view of said kite with
telephone attachment. Fig. 3 is a dia
gram of two kites arranged ii. tandem
with telephone and wireless attach
ments. Fig. 4 is a detail of an auto
matic switch controlling the circuit for
telephone and wireless apparatus.
Throughout the drawings like refer
ence characters indicate like parts.
1 is a kite of any suitable form hav
ing a folding parachute attachment 2
attached to it. The kite is managed by
a double cord, one strand 3 of which is

connected in any suitable manner to the
kite, and the other strand 4 of which is
connected to the parachute so that ten
sion on it will unfold or open the par
achute. Preferably, sliding guide loops
5 hold the two strands within a regu
lated distance one of the other.

The action of the kite so far de
scribed is that when tension is applied
to the strand 3 of the kite string the
kite may be flown and managed in the
ordinary way, while if strand 3 is left
loose and tension is applied to strand
4 when the kite is in the air, the para
chute 2 will open and help to retard
the kite in falling in case the wind
should decrease in velocity.
To the parachute kite so constructed
or to systems of them I propose to ap
ply various devices for sending or re
ceiving signals and other sounds
through the upper atmosphere and do
ing other work. Thus in Fig. 2, 6 rep
resents a telephone transmitter mounted



on the kite with its terminal 7 connect

ed to cord 4 which in this case is made

a conductor, while its other terminal 8

is connected through a detonating de

vice in the dynamite cartridge 9, to an

extension of strand 3, of the kite cord
which is also made a conductor. 10 is

a horn or sound collector collecting the

sound waves from one direction to con

centrate them on the telephone dia

phragm. With this device the operator
on the ground can listen for the sound

of a flying machine motor and judge of
its distance from the kite. This would
be particularly useful at night. W hen

the sound indicates that the machine is

near enough to the telephone, a current

sent through strands 3 and .1 will de
tonate the dynamite cartridge and de
stroy the flying machine.
To the parachute kite may also be at
tached the antennae of a wireless tele
graph apparatus, so obtaining an unus
ual height of exposure for such an
tennae. Such an apparatus is illustrated
in Fig. 3, where 11 is a second kite hav
ing its parachute 12 connected to kite
1, by the antennae 13. The cord } of
the first kite passes through it and has
a button 14 on the other side. From
the point 14 the cord 3 continues as a
conductor 15 passing through a block
or ring 16 on kite 1 1, back to the para
chute 12. The conductor rs continues
to the ground, or ship 17. as shown at

19. If used in connection with ship

17, it is preferably passed through a
float 18 to prevent its fouling the ship's
rigging. The telephone transmitter 6
and dynamite cartridge 9 may then be
mounted on kite 1 as before and con
nected to conductor 15—19. Cord 4
which is connected direct to parachute
2, and through antennae 13 to para
chute 12, is made of conducting mate
rial.
In operating this apparatus both par
achutes are collapsed when the tension
is on card 3, and said parachutes are
opened when the tension is on cord 4.
When the circuit from the wireless
sending apparatus on the ship is put in

circuit with conductors 4 and 15. the

wireless apparatus can be used. When
this circuit is opened and a telephone re
ceiver on the ship is put in circuit with
wires 4 and 15 the telephonic circuit is

complete.
A convenient mechanism can be em
ployed to periodically cut in the tele

phone circuit and cut out the wireless
so that when the operator is using the
wireless he will be periodically inter

rupted and the telephone warning on

the approach of a flying machine given
to him. Such a device is indicated in

Fig. 4, where 20 is the shaft, 21 a switch

operated thereby over contacts 23. 23,
connected to the wires 4 and 19 through
a wireless apparatus W, and contacts
22, 22. connected with wires 4 and 19
through a telephone receiver T.
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