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PREF CE 

WIRELE TELEGRAPHY is mentioned in aLno t every 
publication of to-day, and enter into conver ation be­
tween all; yet how few really know what it mean . 

There have been several books written on the subject 
for the expert or technical man, but so far nothing has 
be n written that explain it in a way that every one may 
understand. 

In this book the author use . imp le exp re ion , con­
taining no technical word , o that all may obtain a lear 
idea of the inception and development �f thi much-talked­
of art. 

We here describe th substance through which ignals 
ar s nt, the theory of th propagation of waves, m thod 

of g nerating and re eiving the waves, the apparatur 
us d, and, finally, the u c , limitations, and po . ibilitie 
of wirele s telegraphy both ommercially and financially. 
PROVIDENCE, R. I. vv ALTER \V. MA SIE. 

EW YORK. CHARLES R. UNDERI-IILL. 

July 15, 1908. 
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WIRELESS TELEGRAPHY 

CHAPTER I 

THE ECRET OF \\"IRELE TELEGRAPHY 

I. NATU!{E'S WONDERFUL MEDIUM 

THE term wireless teleg,,aphy i ommonly u ed in on­

tradi tinction to the electric tel graph in which it is

nee : ar to employ a wire a· an artificial conducting

m dium betwe n station 

Natur provides a medium, all d the ether,* through

whi h intellig n e may b ommLmicated over sea or

land; and by means of whi h otherwi e impossibl re-

ults are accomplished. The eth r xists betw en the

plan ts and the star , and all the other heavenly bodi s,

and ha no conceivabl end; h n e when we sp ak of the

etl r, w tacitly ref r to the uniYerse.

Thi infinite ea of eth r i · ontinually m a tate of

inten turmoil, performing its mis ion of tran fernng

* Tl.is term ether h3S al solutely no connection witb the drug of the ame 
name. 
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nergy, radiated from th un, to our earth and the other 

planet , a w 11 a other influences due to myriad5 of 

h avenly bodies out ide of our own solar ·y t m. 

Transmi ion of energy through the ether takc5 I lac 

in the form of wave motion, and these wav are known 

a electromagnetic waves. 111 light is one form of wav 

motion, we may make use of it in illu trating the pres n e 

of ther, by de cribing th following well-known exp ri­

ment. 

An ordinary lectric bell and small battery are pla ed 

in what i known a a receiver, the over being a gla s 

dom , and an air-pump i then started whi h will event­

ually pump out all the air from the receiv r in which 

the el ctric b 11 i ringing. Although the cover, or glass 

dome, i over the bell, it can be plainly heard, and the 

clapper can be seen vibrating rapidly. the air i 

pumped out, however, the ound of the bell be omes 

fainter and faint r, until, finally it i no long r h ard, 

although the b 11 can till be c n as plainly a before, 

and th lapper vibrating a rapidly as ever. Therefore 

it i · very evident that something remains in the rec iver 

after the air ha. b en r mov d; for, while we annot hear 

th b 11, we can e it, and we ould not ee it if there 

were not some m dium to convey the reflected light waves 

from the b 11 to the eye. 

� bile the earths atmo pher extend but a compara­

tiv ly mall di tance, the xt nt of the ether is infinit .. 

The univ rs is a sea of ab. olute darkne s, and if it 
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were po ible for us to place our lvc , say, midway b -

tw n the moon and th earth (in which position w would 

be ov r one hundred thou and miles from any air), we 

would cc all the heav nly bodi s, and even our own form , 

as the light wave would be int r cpted and refl ctcd 

by them; but, otherwi e, all would appear as an int n e 

starlit night, with the unu ual featmes of having the 

sun visible in greatly increas d brilliancy, as well a the 

moon appearing fom times it usual ize, and the novelty 

of s eing our own earth rivalling the moon in size and 

splendor, eyen under these condition , more than ten­

fold. 

Ev ry manifestation o{ pow r on the earth at some 

time came through the ther in the form of wave , and 

even when we enjoy the ch rful unshine we are, in 

reality, experiencing the re ult of the absorption of the 

ether waves from the un by our own per ons. 

2. VlBRATI NS Ir Tl!E ETHER 

Light, l1cat, and wireless wav s arc electromagnetic 

wav s (and therefor>, wave m tion of the ether), the 

only cliff r nee being in their rclati" rate of vibration; 

their vela ity in free ether, b ing th sam , viz., 1 6,000 

miles p r s cond. Tiley do not, however, traverse all 

substance with like velo iti s. 

Th sun is con tantly disturbing the sea of ether, not 

by a . ingle train of waves, but by wave trains of vary-
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ing fr quencie , and th higher rates of vibration are 
o intense that the mind can arcely conceive them.

\\ Then we think of 767 trillion of vibrations per cond,
it has little definite meaning to the lay mind; yet . cience

has devi ed means to accurately d termine o high a rate,
which represents the extrcm violet of the pe trum, and
i the highe t rate of vibration whi h our eye are capa­

ble of detecting. The lowe t rate of vibration to whi h 
our eyes are en itive i 392 trillions per econd, which 

represents the extreme red of the pectrum. 

Our eyes are sensitive to all the other rate of vibra­
tion between the extreme violet and the extreme red 

and all the e complex waves, acting together, produce 
what we call daylight. The waves whi h produce a sen-

ation of light when they fall upon the eye are, naturally, 
called light waves, although the photographic plate is 
affected by light waves which are out ide the rate of 

vibration to which the eye i susceptible. 
When the ether waves impinge upon a body of ordi­

nary opaqu ma., it may be warmed, the energy being 
transformed into heat. While the light waves may pro­

duce heat, th re are also ether waves called dar!t heat

waves, whi h come at a rate of vibration much too slow 

to produce a en ation of light. 
W say that gla is transparent b ause it docs not 

appr iably ob truct th ether wave . Vie may sit near 

a cl scd window and enjoy the warmth of the sun b cause 
th glas , b ing transparent, does not arr st the cth r 

The Secret of Wireiess Telegrapby 5 

waves, and, therefore, the glass is not warmed; but our 

own bodi s, b ing opaque, do ab orb them, thus pro­
ducing h at, which our ense of feeling mak s manifest 

to us. 
The rate of vibration in the ether, as artificially pro­

du ed in wirele telegraphy, is extremely slow as com­

pared with that of the light waves, ranging from approxi­
mately 1,500,000 to 100,000 per second. The wave 

length, in any uch cas , is found by dividing the velocity 

by the rate of vibration; hen for the extrem violet 

of the spectrum, the wave length would be nh
1r inch,

and for the extreme red, n-lroo inch, while those 

employed in wirele tel graphy vary from about 650 feet 

to nearly two miles. 
As is well known, the ether in proximity to the earth 

is in continual disturbance, which er ates the magnetic 
field surrounding th earth. This manife ts it pre ence 

in many ways; the most common is its influence on the 

magnetized neeclie of a compass, which cause it to poi_nt 
north and south. Wireles waves are propagated through 

this magn tic fi Id, and follow the curvature of the arth. 
\i\Then we contemplate the wonders of nature, and grad­

ually fathom her mysteri s, that which before seemed 

irnpo sible now becomes an established fa t, and even 
so wonderful an art as wir les tel graphy loses its magic 
when we study into the la.vs which govern it, and see it 
take it place, with marvels of the past, in the service 

of man. 

>-�---�------��-----------------.....: 



CHAPTER II 

PRINCIPLE AND THEORY OF WIRELESS 

TELEGR PHY 

3. PRI CIPLE 

THE art of wir less telegraphy is based upon wave 

motion, and an analogy is found in the wave motion of 

water, a the following xplanation should make clear. 

Picture a mall pond of still water, with a hip or twig 

floating upon its urface, in full view of the observer. 

Now if a stone be thrown into the water, the sudden 

impact of the ston would cause ripples, or small waves, 

to radiate from the point of impa t of the stone with 

the urface of the water, the waves becoming weaker a 

the circles become larger, i.e., as the distanc from the 

point of impact becomes greater. s the waves arrive 

at the point where the chip is floating, they will impart 

motion to the chip; hence the observer will be aware 

that there has been some disturbance in the water. (See 

Fig. r.) After the waves have cea ed, the chip will again 

lie motionless upon th surface of the water. 

It is obvious that the distance over which the signals 
6 
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may be ent by thi means will depend (a) upon the force 

employed to start the waves, and (b) upon the lightness 

of th chip, or its sensitivene s to the motion of the waves. 

Moreover, if there were grass or oth r ob. tructions in the 

pond between the point where the waves ar started 

and the point where the chip i locat d, some of the energy 

would be absorbed in swaying the grasses; hence the 

effect upon the chip would not be so great, and th ig­

nalling distance would be le ened. Or if th re were an 

FIG. I.-IVAVE MOTION IN WATER. 

obstruction in the path of the wav s, as, for instance, a 

protruding ro k, the wave would be distorted by this 

obstruction; h nc le energy would reach th chip. 

It is also ob, ious that any numb r of hip might be 

placed at any numb r of point within the affe ted radius 

of wave motion, and all would be moved by the waves. 

·when it is considered that the e water waves over

an ever-increa ing area as the circles expand, and that 

the actual energy which di turbs the chip i an extremely 

small part of the total energy in the entire circular wave, 

it should be clear why so great an amount of energy is 
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required at a ·wirel · :. sending station in order to operate 

av ry sensitive receiver many mile. away. 

If we consider that the light chip resting upon the ur­

face of the water has practically no inertia, it will re pond 

to almost any wave 1 ngth, and, therefore, if the water 

were disturb d from some other source than the stone 

referred to, and while signal were being sent by means 

of the stone, confu. ion would result, a the chip would 

respond to the waves from both sourc s, and, for this 

reason, no accurnte signals could be made out by watch­

ing th motions of the chip. I-Iowev r, this difficulty 

may be overcome by employing a transmitting device 

which will send out waves of a certain length, and a re­

ceiving apparatus whi h hall r spond only to the wave 

length of th transmitter. 

4. SYNCHRONO WAVE MOTION AND TUNING 

If a weight u pended by a piral spring, or a rubber 

band, be given a blow so as to cause it to move up and 

down, the weight will oscillate uniformly; that is, a defi­

nite number of times per minut , the frequency depend­

ing upon th ela ticity of the spring, or rubber band, and 

the weight of the su pended mass. 

Jow a sume this d vice placed over the pond of still 

water, as depicted at the left in Fig. z, and set in motion 

as des ribed above. On each downward movement of 

th weight it will touch and disturb the water, and, since 

Principle and Theory of Wireless Telegrapby 9 
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it oscillates uniformly, it will create, or generate, a defi­

nite number of wave p r minute, all being of uniform 

length and size. 

If now we sub titute a similar sprmg and weight for 

the chip as a receiving device (shown at the right in Fig. 

2 ), and place this within the radius of the transmitted 

wave , these wave in passing will set it in motion, as it 

o illates at exa tly th same frequency as the transmit­

ting weight. If the receiving device did not o cillate at

the same rate as the transmitter, and, therefore, was not

in harmony with the transmitted waves, these would tend

to counteract any motion imparted to the receiving pring­

su pended weight, as the following example should make

clear. Assun1e th receiving ,veight to be of such dimen­

sion that it will oscillate once p r second. Now if the

nding weight be generating waves at the rate of two 

per second, the first wave will give the receiving weight 

an upward motion at it own frequency; but just as it 

start on its downward stroke, the second wave will trike 

it, thus preventing any further motion of the weight. 

It is, therefore, evident that the oscillations of the re­

ceiving device would b d stroyed if the frequency did 

not harmonize with that of the sending device. Tuning 

absolutely necessary for the uccessful op ration of 

wireless telegraphy, and it should be thoroughly under­

stood before continuing. 

Prmcipie a11d Theory o
f 

Wireless Telegrapby 

5. THEORY 

II 

\Virele s signals are a wave motion in, or disturbance 

of, the magnetic force of the earth, and are propagat d 

through this magnetic field, following the curvature of 

the earth, just as a tidal wave would follow the surface 

of the ocean. Practice indicates that the nodal points 

of the waves are at, or near, the earth's surface. 

As explained in Chapter I, ether waves do not trav rse 

all substances with like velocities; thi explains why 

wireless signals are propagated many times farther over 

water than over land, as the waves traverse air and water 

at practically the same velocities. In land the waves 

travel at a much slower rate. 

ow to produce, electrically, the results described by 

the analogy of water, we must employ means for creating 

wave in the earth's magnetic field, and u e an electrical 

spring and weight, so to speak. The electrical pri.ng 

effect i obtained by the electrical phenomena of capacity. 

Any surface of metal possesses capacity, which is the power 

to retain a charge of electricity. When this is disturbed 

it has the same elastic principle as the spring. 

The inertia of the weight is represented, electrically, 

by the term inductance, which effect is produced when a 

constantly changing current is passed through a coil of 

wire. This causes the continually changing current to 

react upon itself, and, consequently, produces a retard­

ing effect. 



!2 Wireless Telegraphy 

Referring to Fig. 3, let C represent a capacity connected 

to the ground MN through the adjustable indu tance I. 

If means be employed to cause the residual charge of this 

capa ity to oscillate, it will, in turn, cause a wave-like 

motion of the electromagnetic forces of the earth similar 

to the wave motion in water. 

If either the capacity or inductance is increa ed, the 

vibrations will be slower, and the wave length will be 

c· 

FIG. 3.-THEC,RY 01' \\"iRELESS TELEGRAPHY. 

greater. The waves thu generated are propagated 

through the earth's for s in ever-increasing circl s, exa tly 

as in the case of the water waves. 

C' in Fig. 3 r pres nts the r ceiving capacity connected 

to the ground through the inductance I', in the same 

manner as at th sending station. This capacity, of 

course, also contains a r sidual charge which i dormant 

under normal conditions, but as the wave front glides 

by the stc1,tion, the ri. ing and falling of the wave will 

impart a slight oscillatory motion to the residual charge. 

Princ,p!e a11d Theory of Wireless Ttfrgrapbv 13 

M ans for manif s�ing these oscillation. permit us 

to corr tly read all ignal · s nt out from the transmit­

ting tation. 

To lcarly re eive all signals transmitted from the send­

ing tation, it can be r adily under tood that th capacity 

and inductance mu t be adju t d to give exactly the 

am frequency; othenvise th natural frequency of 

the circuit would counteract the forced oscillations set 

up by the received waves, thus causing an inter£ rence 

or prevention of oscillation in this particular r c iving 

station. Of cour this would hav no d trimental 

efiect on other receiving stations which might be adjusted 

to harmonize with the waves. 



CHAPTER III 

THE APPARATUS USED 

6. GENERAL OUTLINE

THE production of electromagnetic waves requires a 

source of current, means for interrupting a unidirectional 

current (or an alternating current may be used), means 

for changing the interrupted or alternating current into 

low-frequency high-pressure currents, means for trans­

forming these into high-frequency high-pressure oscilla­

tions, and means for utilizing these oscillations to form 

the electromagnetic waves. 

At the receiving station means must be provided for 

intercepting the waves, and retransforming them into 

electrical oscillations; means for detecting the enfeebled 

oscillations, and for manifesting and translating them 

into readable signals. 

7. THE INDUCTION COIL

The function of the induction coil is to change, say. a 

battery current of low pressure and comparatively large 

flow, to a current of great pressure and small flow; or, 
14 

The Apparatus Used 

m other words, it transforms, or changes the character 

of, electrical energy. 

An induction coil is shown in Fig. 7, at the left. 

This is also known as a Ruhmkorff coil in honor of its 

inventor. By its use electrical energy at pressures which 

might scarcely be felt even when placed across the tongue 

may be transformed into pressures so great as to render 

a person unconscious, or to even cause death. 

Another form of induction coil is called a transformer. 

The Ruhmkorff coil is operated by means of an inter­

rupted unidirectional current, while the transformer is 

operated by an alternating current, i.e., a current which 

flows rapidly and alternately in opposite directions. 

Both of these devices are operated by, and conse­

quently deliver, currents of very low frequency, as com­

pared with the frequency required to generate the wire­

less waves. 

8. LEYDEN-JAR l3ATTER':i

A frequency of at least roo,ooo vibrations per second 

is required to form the wireless waves, and since it is 

impossible to practically obtain this frequency by mechan­

ical means, the Leyden jar is employed for this purpose. 

This device consists of two pieces of tin-foil separated 

and insulated from each other by glass, or other suitable 

material. 

A group of these jars, when connected together, con-
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stitutes a battery of Leyden jars, which has the ame 

effe t as a much larg r single jar. Instead of being in 

th form of a round jar, this device is om tim s made 

in a flat form; that is, the glass and, consequ ntly, the 

sheets of foil are flat. 

When the t rminals of a Leyden jar are connected to 

a source of electrical en rgy, it will receive and retain a 

FIG. 4.-TYPES 01' LEYDEN JARS. 

charge equal in electrical pressure to that of the source 

of energy. If, after receiving a charge, its terminals be 

brought near one another, a sudden discharge takes 

place in the form of an electri spark which, while ap­

pearing to be singl' and momentary, has b' ·n found by 

experiment to consist of a cries of alternating ila ·hes 

in rapid succession, ach fl.a h lasting less than one hun­

dred thousandth part f a second. The fr quen y of 

these oscillatio11,c r gu1-Lt d b/ C1c c:1po.city, or size, 

Tbe Apparatus Used 17 

of the Leyden jar; the small r the capacity, the greater 

the fr q uency. 

The o cillatory discharge of the Leyden jar was first 

noticed by Prof. Joseph Henry in 1842. Von Helmholtz 

in 1847 said: "We assume that the discharge of a Leyd n 

jar is not a simple motion of the electricity in one direc­

tion, but a back-and-forward motion between the coat-

FIG. 5.-BATTERY OP LEYDEN JARS. 

ings m oscillation, which becomes continually smaller 

until the entir vis viva is destroyed by the um of the 

r si tanccs." In 1853 Lord K lvin proved the oscillatory 

di charge mathematically, and in 1859 Fedder en demon­

strated it experimentally, by employing a rapidly revolv­

ing mirror. 
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9. THE SPARK-GAP

The device through which the oscillatory discharge 

of the Leyden jars takes place is known as the spark-gap. 

This consist of two metal rod insulated from one another, 

and with their ends about one inch apart, although this 

FIG. 6.-SPARK-GAP WITH MUFFLER, SURROUNDED BY 
INDUCTANCE. 

distance may be varied at will by means of an adjusting 

device. 

As the high-frequ ncy di charge across the park-gap 

emits a loud, crashing sound, it is usually urrounded 

Tbe Apparatus Used 

by a "muffler" to deaden the noise. The muffler i hown 

in Fig. 6, and i provided with peep holes, in which glass 

or mica is set, in order that the op rator may at all times 

be able to watch the condition of the "spark." 

IO. PRODUCTIO:-S OF OSCILLATORY DISCHARGE 

In Fig. 7 is shown the induction coil, Leyden jars, and 

spark-gap properly connected to produce the oscillatory 

INOUCTION 

COIi... 

/INTENIYA 

FIG. 7.-CONNECTIONS OF APPARATUS TO PRODUCE THE 
OSCILLATORY DISCHARGE. 

discharge. This takes place in the following manner. 

In Art. 7 we explained how, by means of the induction 
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coil or transformer, a urrent of lovv pressure is transformed 

into a current of high pre sure, but of low frequency, 

and this high-pr ure current is utilized to charge the 

Leyden jars. 

v\
T

hen the Leyden jars are fully charged (which action 

bkes place almost in tantaneously ), the resi tance of the 

park-gap is "broken down," and the o cillatory dis­

charg takes place between the points of the spark-gap. 

II. THE l'.\'D CTANCE

In order to sue e sfully utilize the high-frequency 

oscillations due to the discharge of the Leyden jars across 

the spark-gap, a controlling device is neces ary which 

shall vary the electrical inertia of the circuit into which 

these oscillations are to be delivered. 

Adjustment is obtained by varying the number of 

turns of wire in the o cilia.ting circuit. In Fig. 7 the 

inductance is repre ented by th spirals in the connecting 

wire b tween the Leyden jars and the park-gap. In 

practice the inductance usually consists of a dozen or 

so turns of copper wire, about -!- inch in diameter, wound 

spirally around a wood n frame. In Fig. 6 the induc­

tance is shown placed around the spark-gap; this, how­

ever, is simply a matter of design. 

Ref rring again to Fig. 7, one ide of the inductance 

is pennanently connected to the ground. There are 

two other wir s flexibly connected to the inductan e, 

Tbe Apparatus Used 21 

one of which is connected to the park-gap; the other 

is the antenna. These wires are so arranged that they 

FIG. 8. - HIGH-POWER OUTFIT, WITI! ROTATING SPARK-GAP 
MOUNTED ON LEYDEN - JAR BATTERY FRAME, AND l-JOT­

WIRE CURRENT METER MOUNTED ON INDUCTANCE FRAME. 

-Navy Yard, Washi11gton, D. C. 

may be onnected to any point on the spirally wound 

wire of the inductance. 
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12. THE ANTENNA 

What i probably the most triking characteri tic of 

a shore station is the very tall mast which towers above 

the operating building. Thi ma t supports a wire, or 

group of wir s, known as the antenna.

The antenna possesses ele trical capacity (al o induc­

tance), and, therefor , when connected with other ap­

paratus, as in Fig. 7, it di turbs the earth's magnetic 

field, as was fully described in Art. 5. 

The antenna is connected to the inductance through 

one of the flexible connections, as shown in Fig. 7. The 

length of the antenna varies according to conditions, 

the supporting mast in some cases being nearly 200 feet 

high, and in at least one case the height is 418 feet. 

The antenna is sometimes attached to captive baloons 

or to kites, and suspended in this manner for temporary 

service, as in military operations. On boats the antenna 

is attached to the masts. 

13. TUNI rG THE TRANSMITTL G APPARATUS 

As explained in Art. 5, it i nece sary to have the oscil­

lations of th Leyden jars in synchronism with the antenna 

ircuit. The adjustment is made on the inductance coil 

as shown in Fig. 7. It can be readily seen that the Ley­

den jar and antenna circuits can be adjusted independ­

ently of one another, but always having more or less 
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turns of the inductance coil common to both cir uits 

When the two cir uit are adju ted to th same frequen y, 

the discharge of the Leyden jars, through the few turns 

of wire in the inductance, will induce oscillations in the 

FIG. 10.-METHOD OF 8 SPENDING ANTENNA BETWEEN MASTS 

OF VESSELS. 

antenna, which in turn ause the di turbance in the mag­

netic field f the earth. 

There are sev ral m ans by which it may be d ter­

mined when the two circuits are in harmony with one 
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anoth r. One method is to insert a hot-wire current 

m ter b tween the ant nna and th indu tance, which 

will indicate the trength of the oscillatory curr nt s t 

up in the same. By manipulating the flexible connec­

tions, a maximum r aciing will be obtained, which will 

indicate that the two circuits are in synchronism. 

In the oth r method a device is used which a curately 

indicates the wave length. With this instrument the 

frequency of one circuit can be m a ured, and then the 

other circuit adjusted to give a corresponding wave 

length. 

mce the wave length is dep ndent on the frequen y 

of o cillation , which in turn is dep ndent upon the 

capa ity and inductance of the oscillatory circuit , it 

should be clear that the larger the antenna, the longer 

will be the wave length, and, necessarily, the greater 

the capacity of th L yden jars. The power required 

i alway in proportion to the wave length; that i , for 

the mo t efficient re ults. 

In pra tic it is customary to u e a short wave length 

for low-power hart-distance equipments, and a long 

wave length for high-power long-distance sy terns. This 

may be readily understood wh n we onsider that more 

energy is required to make long, deep waves in water, 

than is required for the short and shallow waves. 
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14. THE RECEIVI G APPARAT

While om wirele s yst ms employ parat anten­

me for sending and r ceiving the messag s, the same 

antenna is used for both purpose in mo t a cs, and we 

may, therefore, describe the receiving apparatus in the 

inverse order of the tran mitting system. 

rt. 5 explain how the o cillations are et up in the 

r ceiving antenna and, al o, how they mu t be adjusted 

FIG. II.-MICROPHONE \VITII TELEPIIONE RECEIVERS ONNE TED. 

to the same frequency as that of the pas ing wave from 

the tran mitting tation. Ref rring to Fig. 3, C' r pre-

nts the antenna onne ted through the adjustable 

indu tance I'. Adj u tabl y connected with this induc­

tance i also a small capacity, called a conden er, which 

with the inductance form a clo ed oscillating circuit. 

The vibratory motion in the antenna is adju t d by mov­

ing the connection y. Th frequency of the lo eel ir­

cuit i adjusted by changing the position of point x. In 
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practice the conden er is al o adju table so as to increase 

the range of wave length. 

Wh n the two circuit are adju ted to harmonize with 

the received waves an le tri al pres ure i created in 

the conden er, which pressure can be detected and mad 

manifest by uitable apparatu Thi part of the sy tern 

i called a detector. 

15. DETE TOR

The fun tion of the d tector is to re pond to, and make 

manife t in ome mann r, th le tri o cillations s t up 
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FIG. 12.-MICROPHONE. CONNECTIO:-.s. 

m the receiving circuits. There are many devices that 

will erve this purpose. They are used in conne tion 
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with a telephone receiver, the telephone being sensitive 
to very weak currents of electricity, which are made 
manifest by a "noise" in the telephone receiver. This 

F1e. 13.-DETECTOR MOUNTED ON WAVE METER. 

noise, or buzzing sound, corresponds to the sound of the 
spark at the sending station; thus an operator may often 
recognize a distant station by the sound of the "spark" 
in hi telephone receiver. 

One type of detector is known as the Microphone.

The Apparatus Used 

This, in one of its simplest forms, comprises two blocks 
of carbon with sharp edge , across which rests· a steel 
needle. This type is illustrated in Fig. n, and its simple t 
connections are shown in Fig. 12. The steel needle rest­
ing acros the carbon blocks forms an imperfect contact. 
v\ hen the high-frequency oscillations pass through the 
carbons and the needle, the contact is greatly improved, 

ANTENHll 

f'LllTINl/M WIRE 
B-'ITT.ERY 
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I 

GROUND .} @ TEi.EPHOIVE 

Fie. 14.-C NNE TroNs F ELECTROLYTIC DETECTOR. 

with the result that the local battery current will be 
strengthened in nearly direct ratio to the improved 
contact. This change of current causes a sound in the 
telephone receiver. 

Another type used in connection with the telephone 
receiver is called the Electrolytic Detector. This con ists 
of a small cup containing nitric or other acid, into which 
the end of a very fine platinum wire is slightly immersed. 
Fig. I.J- shows the principle. It will be observed that the 
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connections are very similar, although the principle is 

quite different from that of the microphone. In th elec­

trolytic detector, a film of gas form between the end 

of the platinum wire and the acid, which acid is a con­

ductor of electricity. This film of gas insulates the p.lati-

FIG. r5.-MAGNETrc DETECTOR. 

num wire from the acid. Hence there will be practically 

no current flowing through the telephone receiver. In 

the presence of the high-frequency oscillations, however, 

the resi tance of the gas film is reduced, which allows an 

increased battery current to flow through the telephone 

receiver. The sudden rush of the battery current through 
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the. telephone r c iv r produces sound, as already de­

scribed. 

The platinwn wire employed in the electrolytic detector 

FIG. 16.--SILICON DETECTOR. 

is so fine, and the method of its manufacture so unique, 

that we here describe it. 

A h avy platinum wire approximately one one-hun­

dredth of an inch in diameter is coated vvith a suitable 

thi kness of silver. The combined silver and platinum 

wire i then drawn down to the desired diameter. The 

dose-fitting sih·er jacket prevent the rupturing of the 
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platinum wl.fe within during the drawing process. Th 

ilver is then remov d by in1.mer ing in nitric acid, which 

leaves the platinum only. Platinum wires have thus 

been drawn down to .00006 of an inch. 

Another typ , known as the Magnetic Detector, is bas d 

•1 pon the phenomena that c rtain magnetic haract ris-

SRIISS POltVT 

SIi.iCON Bt.OCI( 
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0 TEUPHDNE 

FIG. 17.- ONNECTIONS OF SILICON DETECTOR. 

tic in iron undergo a hange under the influence of the 

high-frequency os illation . This detector is illustrated 

in Fig. 15. It requires no local battery, but mu t be 

rotat d by mean of lockwork or a small electri motor. 

The regular telephon r eiv r is also used with this 

d tector. 

What is probably the simpl st type of all is known 

as the Silicon Detector.* This consists of a piece of ilicon 

* Patent cl by Prof. G. W. Pickard. 
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with a brass point re ting again t it. In the presence 

of the high-frequency o cillations, the parti 1 s at the 

point of contact are heated, whi h causes a sound in the 

tel phone receiver. The silicon detector is illustrated 

in Fig. 16, and Fig. 17 shows its connections. 



CHAPTER IV 

METHOD OF OPERATING 

I6. SWITCHING DEVICE 

WHILE, as before stated, in some cases eparate antennre 

are used for sending and receiving, it is common practice 

to use the same antenna for both. This is accomplished 

by means of a switching device so arranged that when 

the transmitter is connected in, the receiver is cut out. 

This is absolutely necessary, as otherw1 e the delicate 

receiving apparatus would be destroyed should the high­

power currents of the transmitter pass through it. 

IJ. SENDING THE MESSAGE 

In Fig. r8 are shown several types of heys used in wire­

le telegraphy. The operator sends the message by 

pressing the key lever downward, or allowing it to remain 

up for certain periods of time. Pressing the key 1 ver 

downward for a brief interval repre ents a dot, and a 

longer period of depression, a dash. The proper arrange­

ment of dot and dashes forms letters, and combinations 

Of letters of course for·m words etc tl1e lette b · ., ., rs ems 
34 
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spaced by h lding the key lever up for a given period of 

time, and the word being spaced by still longer periods. 

The proper arrangement of the dots, dashes, and 

spaces constitutes a code. The Morse code is extensively 

used in America, while a modification of it, called the 

Continental code, is employed in England and on the 

F1G. r8.-TYPES OF KEY·. 

continent of Europe. These are shown in Fig IJ. When 

the key lever 1s depressed, two insulated pieces of pla·ti­

num, called contacts, touch one another, do i 1g the low­

pressure circuit of the mduction coil or t;·ansformer. 

·when an operator desires to communicate with another

station, he first "listens in" by connecting his recei�ing 

system with the antenna and the ground, and placing 

-
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the telephon receiver to hi cars. He then adju t his 

receiving ircuit for various wave lengths and, if h 

hear no signal , he assumes that no on lse i nding 

within hi radius. He th reforc ' throw. in" the tran -

mitting apparatus, whi h a tion automatically di on­

nects the receiving side. He then ends the l tters 

which on titute the " all" of the tation de ir d, 1gn­

ing the letter d signaling his own _ tation, after nding 

the call everal times. He then li t ns in again, and if 

th operator at the de ired _ tation has heard hi call, 

the latt r an wers, and regular telegraphic communica­

tion en ues. 

om· wirel ss system are so arranged that no switch­

ing is nece ary. The operators can "break" one another, 

by keeping the telephone receiver ov r their ears all 

the time. If the rec iving op rator hould wi h to cor-

rect the sender, he do o by pre ing hi key; thi i 

heard by the sending op rator when hi key i in normal 

position. 

Tuning not only increase the radius of operation, but 

maintain seer cy a well. By means of careful tuning, 

two distant tations may b s nding imultan ou ly, 

and if they employ diff rent wave length , the op rator 

at th r ceiving station may, by adjusting his apparatus 

to th wave length of th station with which he d ires 

to communicate, 'tun out" the other me age, receiv­

ing only the one desired. 

However, if th0 stations abo,· ref rT d to b quite 
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near one another, a in the case of two or more boats 

passing a shore tation, the operator may not be able 
to tune out the und ired party, owing to their proximity, 

and the apparatu i then said to be operated by "forced 

o cillations." Nevertheless an operator may re ive the

d ired mes age by cone ntrating his mind upon the

sound of the ' spark" of the de ired tran milting tation,
but this may only be done when the sounds of the" parks"
are dis imilar, or one is louder than another, owing to

different strengths, or to varying di tance

CHAPTER V 

HISTORICAL 

18. EARLY ATTEMPTS

ATTEMPTS to e tablish communication electrically 
through a natural medium (that is, without th u e of 

a wire r.onnecting the station ) were made in the begin­
ning of the nineteenth century. 

ome inventors worked on the principle of the con­
ducting power of the earth, and others upon the principle 

of electro tatic or electromagnetic induction. Of these 
latter type the Phelp and Edison ystems were devi ed 
with a view of telegraphing to moving train , while the 
Pr ece system was employed to communicate between 
an island and the mainland, utilizing both of the above 

principle 
Th vertical aerial wire was first employed by Dolbear 

in 1886 in connection with a peculiar conduction system. 
Mr. Edison in 1891 proposed to support vertical wires 
by captive baloons, in connection with an induction 

telegraph. 
Thus it is seen that the antenna (or vertical wire, as 

39 
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it was then called) was propo ed before the principle of 

the real wireless telegraph was discovered, as the follow­

ing retrospect will show. 

FIG. 20.-WIRELESS OPERATOR'S DESK, SIGNAL CORPS U. s. A. 

19. DEVELOPMENT OF WIRELESS

Although Clerk- faxwell proved the electromagnetic 

theory of light, mathematically, in 1864, it was not ex-

Historical 

perimentally demon trated that electric waves exist in 

fr e ether until 1888, when this great discovery was made 

by Professor Hertz. 

The apparatus used by Professor Hertz, to generate 

the high-frequency oscillations, was, naturally, a simplified 

form of the generating apparatu of to-day, but without 

any antenna or ground connections. For a detector h 

employed a loop of wire with the end nearly touching 

one another. vVhen the generator, or "oscillator," was 

set in operation, and the loop of wire was held near it, 

minute electric sparks were seen to pass between the ends 

of the wire constituting the loop, and the existence of 

the free ether waves was thus proved. 

So great a discov ry naturally set scientists, the world 

over, to experimenting, and in 1890 Dr. Branly discov­

ered that loose metal filings, which normally have a high 

resistance, become fairly good conductors of electricity 

in the presence of electric o cillations. Dr. Branly 

demonstrated thi by placing the filings between metal 

plugs in a glass tube, the device (which he called a Radio­

Conductor) being connected in circuit with a battery 

and electric indicator. Professor Lodge called the Branly 

device a Coherer, and as it was found to be more ensi­

tive than the Hertz detector, Professor Lodge combined 

the Hertz oscillator with the coherer in 1894, this form­

ing the first complete wireless set. 

In 1895 Count Popoff attached a vertical wire to one 

side of the coherer of the Lodge receiver, and connected 
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the other side to the ground. Thi device wa used in 

meteorologi al work to detect the approach of thunder­

storm . He was, therefore, the fir t to use an antenna 

in conn ction with the real wireless telegraph. 

Having thus increased the working rang of the re­

ceiver, it only remained to connect an antenna to the 

transmitter; this ,vas done by Marconi in I 96. mce 

that time improvements have b n made in the trans­

mitting and receiving devices, and the distances of com­

munication have b en increased from a few hundred feet 

t several thousand miles. 

Th development of very sensitive dete tor has had 

much to do with th progress of wireless telegraphy. The 

Fe enden electrolytic detector i , probably, the most 

efficient typ 

ikola Te la has rend reel important service 111 the 

development of high-frequ ncy apparatus, and is now 

experimenting with a sy tern to transmit power without 

the use of wires. 



CH PTER VI 

THE U E OF WIRELE TELEGR PHY 

20. PUBLI SERVICE 

THAT branch of th wireless . ervi e whi h probably 
appeals most to the r ader i the pu bli ervice. A com­
paratively few :)-'.ears ago, when the tourist bade hi friends 
adieu as the st am r tarted on it ocean voyage, it wa 
with the knowledge that they and the re t of the world 
would be a dead to him until he hould arrive at his 
de tination, at som distant port across the ocean, or, 
perhaps, far down th coast. Important event might 
develop in hi business, or other personal matters come 
up, which only he could control; yet he would remain 
in absolute ignorance of the facts until the steam r arrived 
in port, when it might be too late for him to do anything 
to advantage in the matter. 

Wirele s telegraphy has hanged all this, however. 
The touri t cro sing the ocean, or the busine s man travel­
ling along the coast, goes with a feeling of perfect curity. 
He goes with the knowledge that he may k ep in onstant 
touch with his family and hi business, and may even 

44 
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send social messages just for the noYelty of it. If he is 
d layed by fog or now-storm on a short trip, he sends a 
"wireless," stating the facts, and making a n w appoint­
ment, and the probable tim of his arrival. 

But the use of wireless telegraphy, which should appeal 

FIG. 22.-PORTABLE RECEIVING OUTFITS. 

th strongest to the travelling public, is its inestimable 
value in case of accident. 

2I. VAL E TO SHIPOWNERS 

What mostly concerns owners of vessels is the fact 
that their steamers may keep h1 con tant communica­
tion with the offic of th ste,ansh:ip company, and in 
case of accident as istance ma:y be fi>Cured very quickly, 
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by app aling to other ve sels which may be within use
ful distance, or through hore stations.

\ Vhen the operator on a oa twise teamer is reporting
to the hore tation at regular interval , it giv s as urancc
that if anything hould happ n to the steamer, aid would
b quickly forthcoming, and the live f the pc s nger
and crew would be aved, as would also th hundreds of
thou and of dollar represent d in the steamer and valu­
abl cargo. 

Thi gives the passenger an assurance of afety, and
the owner and Marine In uranc Compani a knowledg
of increased protection; hence the owners should hav
les in urance to pay. 

Wh n equipp d with the wireles telegraph, a tug may
tak in tow, ay, veral barges laden with oal, from a
outhern port, and proceed northward along the coast,

the captain having not the lightest id a where the coal
will be sold. The agents ar busy, however, and oon
th aptain receiv an order by vvireless where to drop
a portion of hi tow. After making this delivery, h
proc ds on hi way, and r 1v his wirclc s orders from
time to time, until all his coal i. di posed of. Had it not
been for the wir 1 s , he could not have pr ceded until
all, or at lea t a part, of the oal was . old; thu mu h
time and money may be saved.

Again, a steam r might proce d from a outhern to a
northern port in winter, and aft r th ,·e l wa well up
the coast, new might b r c iv d at th st am hip office

Tbe Uses of Wireless Telegraphy 47 

£hat the harbor of destination wa i e-bound. A hort 

messag, by wireles would halt the teamer, thereby sav­

ing much coal and oth r expen e. 

22. TELEGRAPHING OVER LAND

While greater distanc s may be covered by wireless 

telegraph over water, as was explained in Art. 5, it is also 

,·. 

FIG. 23.-PORTABLE SIGNAL CORPS u. s. A. OUTFIT "ON THE 
i\lARCH." 

u ed to a consid rable extent in telegraphing over land.

\iVhilc a y t it ha not entered into very active competi­

tion with the regular wire servic , it fills a great demand

in communicating over wild countries, wher th installa­

tion and main t nance of a regular telegraph or telephone

line would be impracticable. It is also much cheaper
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than th wire equipm nts, where th Yolume of business 

is not too great, an l the distance warrants it use. 

Excell nt re ults are reported from Alaska, wh re a wire 

equipment would be well-nigh impossible, owing to the 

heavy sleet and snow-storms, and to the further fact that 

FIG. 25.-COMPLETE PORTABLE OUTFIT. 

the natives steal the wires. It is but natural that the 

wirel ss should be installed in districts where ther has 

previously been no telegraph syst m whatever, and for 

this reason its use is ommon in sections like Central and 

outh America. 

o force of linemen 1s required in conn tion with a

wir le s equipment, and o long as the station itself re­

mams in working order, flood·, snow-storms, tornadoes, 
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and even earthquake may occur without interfering with 

the wireless service, while any of the above disturbances 

usually suspend the wire busine s for days at a time, and 

communication is restored only after a considerable out­

lay of money. 

In military operations portable outfits are used which 

may be set up, and messages transmitted and r ceived 

upon a few minutes' notice, while on the march or on the 

battle-field. Before the advent of wireless telegraphy, 

it was nece sary to string wires over long distances and at 

great risk, and even then the enemy might at any moment 
cut the wires. 

Now that wireless has entered the field of commercial 

comp tition with the trans-Atlantic cables, its progress 

will be watched with the greatest interest. 

I 

CHAPTER VII 

PO IBILITIES AND ABU ES* OF WIR ELE S 

TELEGR PHY 

23. COMJ\IERCIAL CONDITIONS

To state that the wireless t 1 graph of to-day can pro­

duce no better results than is being accomplished practi­

cally, is erroneous in every sense of the word. Experi­

mentally, wirele s telegraphy i far in advance of the 

pra tical work. 

Th faith of inve tors in wireless has been greatly 

shaken by their bitter experience with worthle s wire­

les stock, which they were induced to pw-chase through 

the gro s misstatements of certain stock companies, and 

their continued efforts to unload this stock upon an 

innocent public. 
This has, naturally, brought about a period of ina ti\·ity 

as regards the extension of wireless telegraphy, for lo s 

of onfidenc will cause the u pension of even the oldest 

and most firmly establi hed bu iness of any character. 

* See article by Frank Fayant in Succe s Magazine, June, J 907.
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Financiers who ordinarily would be eager to gra p an 

opporttmity of this kind now have no faith in the om­

m�rcial prospects of wir le s, as certain stock compani s 

have not used th proce d from the sale of sto k in the 

development of their business. 

The officers and directors of telegraph and cable com­

panies have also done a great deal to bring about the 

pr ent conditions, by making tatements which they 

knew to be vvrong; but no doubt they felt they were 

justified in thus protecting their own interest . Thi 

is decidedly a very poor policy on their part, as they 

could greatly increase the value and earning power of 

their tock by utilizing wireless tel graphy in onnection 

with their pres nt service. However, their ontinued 

antagoni m i only tending to force the wirele ompanies 

to take the initiative in establishing a service that will 

prove a powerful and successful competitor. The tel -

graph and cable companies should bear in mind the op­

po ition with which the efforts of Mor e and Field were 

met in the early days of the arts of land-wire and cable 

tel graphy. 

24. THE PRESENT TATE Of THE ART 

Wireless telegraph to-day is in practical u e over both 

sea and land. The oc an liners, as well as the oastwise 

vessels, keep in constant communication with land sta­

tion , and thus render valuable ervice both to ship-
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owners and the public. It is in use over land, contrary 

to statements of those who are foolishly trying to belittle 

the art, and as an example w will -ite the government 

tations at Washington, D. C., and Brooklyn Navy Yard-, 

which tation are in constant communication both clay 

and night, and can work with each other r gardlc :, of 

the inter£ rence of smTow1ding tations. Thi- is b_ no 

mean the limit of what can b done over land. 

Regardless of any stat ment to the contrary, wireless 

telegraphy i not limited to one line of cornmuni ation 

between two points. It may be duplexed; that i , two 

or more mes ages may b sent and received simultane­

ously. It an su cessfully compete with cables on all 

points. 

It is true that some of the stock compani s have 

e tablished communication over great distances of w::i.ter, 

but result obtained with such installations houlcl not 

be a cepted as conclusive proof of what can be done, 

a th e stations were in talled more with an obj ct ot 

bolstering up their stock, than any intention of estab­

lishing a sound comm rcial business. 

The high-power stations of these companies are equipped 

with crude apparatus, that is more crudely installed, and 

d pend more on the high power of their stations, than 

on perfected apparatu , to establish communication. 

Stations of one of the stock companies are equipped 

with 500-horsepower apparatus, which is used to com­

municate over a distance of less than 2000 miles, while 
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one of our well-known inventor , repres nt111g a clo c 

corporation, has communi ated over a distance of 3300 

mile with less than 40 horsepower. 

The Marine Insu·ran e Companie are also doing their 

share towards belittling the value of wireless telegraphy, 

for although it can b proved that it has saved them thou­

sands and thousand of dollars, they refu e to acknowl­

edg it to be a safeguard to ve el , and will not lower 

the insurance rates to ve sel equipped with wir 1 ss ap­

paratus. 

To cite a case: On a recent trip the teamer City of 

Pu,ebla encountered a vc sel that met with a mishap and 

was floundering about in the ea in a helpless condition. 

A wirele mes age was at once de patched to th nearest 

life- aving station, and in due time a i tan arrived. 

The po ition of the floundered ve el was such that a Ye _ 

el of heavy draught, such as the City of Puebla, ould b 

of no assistance. In answer to the despatch a light v _ 

sel was sent out and th ve el and crew were sav cl from 

d struction. 

Some of the coa twis vessels on the Pacific co st have 

repeatedly communicat d with the government station 

over distances ranging from 1600 to 2200 mile , with 

only a 4-horsepower outfit. Thi shows very clearly 

the difference in work, and results accomplished, betw en 

the stock companies and the close corporation 
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25. INTERFEREN E AND GOVERNMENT REG L TION 

There ha been much dis u ion regarding the regula­

tion of wireless by gov rnrnents, owing to th valu 

of the art in time of war. For this reason certain gov­

ernments have propo d to control and regulate the 

transmission of wirele me ages at all times, which 

a tion would necessitate a license on the part of an op r­

ating company for each station equipped and in opera­

tion. Moreover, the government would have the right 

to grant or refuse such licen e as it aw fit. 

This agitation has be n caused by legitimate wir le s 

companie tran mitting me sages at a time when it would 

b convenient for the gov rnment tation to transmit 

me age , but owing to th fact that the wave lengths 

of the government and the independent stations were 

approximately the ame, or owing to the proximity of the 

station , it wa. impo ible for both the governm nt and 

indep ndent station to operate simultaneously. 

The que tion then ari es whether, in time of pea e. 

r gular commerical wirele s messages, which prote t the 

live of the passenger and crew of the teamer equipped 

with wireless, are not just as important as government 

wireless messages. If competing wireless compani ha e 

to wait for one another to tran mit their messages, there 

appear to be no good r a on why the government can­

not do the same-in time of peace. 

It would be int resting to know whether the various 
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governn�ent officials are acting blindly, or are knowingly
atte�ptmg to force legislation which will have the im­
mediate effect of arresting the development of a valuable 
a�t and deprive the public of a s rvice that would in time
give them trans-oceanic telegraphy at one-tenth the rates 
now paid for cable s rvice. 

This agitation, which would give the government full 
control of the wireles field deals w1·t1 . t· 

. . 

' 1 ex1s rng condi-

�10�s ,�ithout considering the fact that wireless is still
m its mfancy, and is making enormous strides towards 
perfection each year. 

Where would our telegraph service be to-day had the 

government taken control of it in the forties, and said 
there could_ be only one wire between two places? It is
true there is a great deal of interference between wire-
less stations to-day b t · ·t t 1 " ' u is i o be best mterests of all 
to have the government take control and say there shall 
be only one tation in a locality, for the rea on that 
another near-by station would cau e interference? 

. 
It would be far better to let the situation stand as it

is, and give inventors an opportunity to overcome the 
present difficulties; and from our practical 
. . 

experience 
ll1 this field, we believe that it will not b 

. . 
e many months 

before this is accomplished. Under such an act we would
be compelled to go to the government for a license when­
ever we wished to build a station, in which case a permit 
w

_
ould be granted if the station was to be in a locality

distant from other stations. 
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For instance, assume that we should desire to establish

an independent trans-Atlantic wireless service , and we

should apply to the government for a permit, the locality

being, . ay. somewhere on the New England coast . There

are already numerous stations the entire length of the 

coast and if we were fortunate enough to obtain a per-
' 

mit at all, it would be with restrictions to hours during

which none of the other stations would care to operate .

Moreover, is it to be supposed that the telegraph and

cable companies would, should a law controlling wireless

be enacted, remain passive and allow us to establish

trans-Atlantic service , when a protest and a little in­

fluence used in Washington would prevent it? 

The telegraph and cable companies have been very

persistent in publicly ignoring wireless telegraphy a a

competitor, but a recent circular issued to the managers 

of all its offices by the Western Union T legraph Com­

pany indicates the real attitude. In thi circular it is 

ordered that all messages offered by the Marcon i Com­

pany for transmission to points on thi side must be

treated as local messages, be dated at Glace Bay, N. B.,

and be charged for at the local rate . "Code messages 

cannot be accepted in such messages, which must be fully

addressed in accordance with the rules governing the

transmission of domestic messages. If the Marconi wishes

to give any indication of other origin, they must do so in

the body of the message. The message must be checked

at full commercial rate, whether addressed to a news-
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paper, individual, or firm. Messages add i· s d to partieson the other id , routed via Marconi wir le s or GlaceBay, annot be accepted. \Ve will, however, of courseaccept message addre sed to th Marconi Co mpany, orany one else at GJace Bay but no otl1 r di t· . . . ' r c 1011 or md1 atron can appear in th add c ress. uch messages should be checked at full commer ial rates, and the tollsto Glace Bay only collected We cannot d • 
c un er any c1r-cum tances a cept the Marconi tolls or anything beyondGlace Bay on these messages, but must treat them sole! and wholly a local me age b tween th point of ori i�and Gla eBay." 

g 

It is very easy to read b tween the lines and note ti tthe tel I . 1a 
_
grap1 ompames are r alizing their dang r fromcompetitwn; and with the government inno e11tl t· · l ·. • ya mg m he11 mterest, the public would be d 

. 
d f the benefits of l gitimate competition. 

· epm·e o all

A for the development of wir le t 1 . h e egrap y, we haveonly to. 
compare the present conditions in Great Britainand this country. When the Marconi o fi. . mpany was ist 

_
formed it obtained a license or contract from theEnglish government; a a result it is the only com to-day in Engl' l d I 

pan Y anc' an t le Engli h battle- hip haveonly such apparatu a th Marconi Co . 
l 

mpany an givet 1em. On the other hand in th U ·t d S ' 111 e tates there are now seven or eight compani s . . 
• • 

c m vigorous com-petitron, which has resulted in . improvement of appara-tus and mcrease of efficiency to I u 1 an extent that our

. . ...... . -. 
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navy to-day tand first in wirele s and holds the record 
for long-distance communication. Our merchant marine 
is also getting the advantage of competition and r ceiv­
ing wir less servic at rea onable rate , while the Eng­
lish m r hant marine i compelled to u e the Marconi 
ystem or none, and at whatever pri e demanded. 

As to th grievance of the gov rnment with respect 
to interference, we may cite a case that happened on the 

ound lnst fall. A government mes age was being sent 
from Wa. hington to Newport via Fire Island (all land 
tations); omplaint was made b cau e ound boats 

interfered with the tran mission, and it was ask d that 
boat work should cease when gov rnment plants were 
s nding. In time of peace, and when both the Western 
Union and Postal Telegraph Companies are rendering 
efficient rvice betw en Vlashington and Newport, is 
it ju t to make uch a demand and use wireless to the 
detriment of the s rvic of boats which are dependi=mt 
wholly upon the wireless? 

* Any regulation of wireless telegraphy should be based
on a full r cognition of the fact that the art i now in its 
infancy, and that its proper dev lopment demands free­
dom from every unneces ary re traint. ssuming that 
the government ha some sort of prescriptive right to 
an art with which a long line of i ntists and inventors 
has endowed the world, it does not follow that this right 

* From editorial in Electrical \Vorld, March 2r 19o8. 
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cannot be exerci d with due regard to the u of the
ame art for non-gov rnmental purposes. If in time of

peace occasions arise of ufficient importance to call for
a temporary preemption of the ether by the governm nt,
any inconvenience thereby o ca ioned to commercial and
private interests can b borne with some equanimity.
But there should b some a surance that uch interrup­
tions are incident to matters of real importance-that
all private intere ts are not sacrificed to routine om­
munications that might ju t as well be tran mitted by
wire, or by trivial communications between offi ial . By
defining in some manner the nature of governm nt com­
munications by wire! s, and requiring a copy of every
communication to be filed for critical examination a
to its real importance, a gros abuse of the wirele privi­
lege by an over-officious or incon iderate offi ial would
b averted. 

In other word , in tim of peace the preemption of the
ether on the part of th government should only be for
emergency purpose , and any official making an emer­
g ncy call should be held strictly responsible for the
rightful use of the privilege. In time of war of cours' '

wireless telegraphy would, in common with all the p ace-
ful arts of civilization, have to resign any claim to con­
sideration; but as a recompen e it should not b h Id
in abeyance in time of p ace in accordance with what
appears to be a poli y for the exaltation of the military
over the other clas es of American people-which classes

L 
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would be the one to give th ir re ource and offer up th ir 

live in national defence, and not even balk if the nation 

should become co:nmitted through vainglorious bravad 

to a war of foreign aggr sion. None will, we believ , 

cl -n y the ne d of som regulation of wireless telegraphy, 

but the character of uch regulation should be the sub­

j ct of careful di cussion in whi h the interests of the art 

and of the people as a whole hould receive merited att n­

tion. A means to this end would be the authorization 

by ongre s of a commission to tudy the subject and 

report recommendations, th memb rship to be o chosen 

that the military and bur aucratic elements shall not 

dominate. We sine r ly hope that no action will be 

tak n by Congres until the subject of regulation has 

re eiv cl in this country much broader and much wi r 

con ideration than is eviden ·J in the bills thu far 

off red at Washington. 

26. THE OUTL OK AND PROPHECY

s b fore �;tated, it is th lack of capital behind private 

or l gitimate entcrpri c that is holding back the d velop­

mcnt of wir less telegraphy; but even with this handi­

cap, we firmly believe that, within five years from dat , 

we will ee it sue essfully ompeting with cabl and 

trunk lines, and that our trans-Atlantic rate will be 

cut down to one-fifth of what they are to-day. 

From our experience and ob ervations we are thoroughly 

convinced that within ten years the laying of tran -oc an 
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cable will be' a thing of the past, for while the u e of the 
pr ent ables will undoubtedly be ontinued, the wir -
le will be installed and maintained at a co t less than 
what would b the intere,..t on the cost of a cable. 

The art of wireless telegraphy is still young. carcely 
a decade ha passed ince its practical value was first 
d monstrated. Important ll;lProvement are continually 

FrG. 26.-" SEA OTTER." THE FIRST MoTOR YACHT EQUIPPED 

WITII VVJRELESS TELEGRAPHY. 

being made, and when more i known of the nature f the 
wonderful ether more a tounding di coveries in th field of 
,vir le will tmdoubtedly b mad , and thi , tog ther with 
the opening up of new channel for the application of 
h art, compel u to tal'e a d cidedl optimi tic vi w. 

WIRELE TELEPHONY 

INCE wirele s telegraphy has b come so uccessful, 
it i but natur,tl that wirele telephony hould follow, 
just as the t 1 phone followed the telegraph. In the 
ordinary wire telephone a tran mitt r i employed ,vhi h 
varies the intensity of the e!'.:!ctric urr nt in the wire 
in dir ct ratio to th changes in the intensity of the sound 
wa set up by the human voice. All the undulations 
and tone of the voice are, therefore, tran formed into 
complicated electric currents which, in pa ing through 
the t lephon receiver, au the diaphragm of the re­
c iver to vibrate in unison w.i.th th se complex current , 

. thereby reproducing· articulate spee h. 
The high-frequency o cillation employed m wir less 

telegraphy are so rapid that the human ear cannot let t 
their pr sence in a telephon receiver. Therefore it is 
plain that if means be employed to vary the inten ity 
of these high-frequency o cillation by a tel phon tran -
mitt r a tuatcd by the human voice, the r ceived wa, e 
may be made to so operate a telcph n receiver connected 
to a regular wireless det ctor, that articulate spee h may 
be reproduced in the telephone receiver. 

63 
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The fir t problem was to find means for generating 
a continuous flow of electromagnetic waves, without 
sufficient interruptions to cause a ow1d in the telephone 
receiver, excepting that aused by speech. It will be 
recalled that the sound heard in the t lephone rec iver 
employed in wireles t legraphy i due to the interrup­
tion of the waves; hen the ound heard at the receiv­
ing wireless tel graph tation orre pond to the ound 
of th interrupted " park" at the tran mitting tation. 

The principal method employed for producing a con­
tinuou wave train is obtained by the u e of an arc light. 
In thi case, however, one carbon and a rod of coi;,per 
are employed in tead of the usual two carbons. 

The electric arc is connected to a condenser which 
produce the high-frequency oscillations. By these means 
a nearly continuou train of wave is radiated from the 
antenna. 

A r gular transmitter is conne ted in the antenna 
circuit a shown in Fig. 27, which wh n poken into 
varies the strength of the high-frequency oscillatory cur­
rent passing through it, thus varying or damping the 
electromagnetic waves. Almost any type of wireless 
telegraph rec iver can be used as a wireless telephone 
receiver. 

Communication cannot be arried on over so gr�at 
distances by the wireless telephone as by the wirele s 
telegraph, owing to the fact that the be t re ults in wire­
less telegraphy are obtained by using su tained uniform 

' ' 
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waves, whereas in wireless telephony the waves are 
damped, or, in other words, their form is changed by the 
eff ct of speech in the transmitter. Moreover, so great 

ANTEIVN/i 

TELEPHONE TR.ANSMtrrER 0 

C0/VOENSER 

-t ----------11-----, 

ARC 
"'/ - -

/"'-

/NDUCTll_l'(CE 

G-ROUIVI> 

FIG. 27.-vVIRELESS TELEPHONE TRANSMITTER CONNECTIONS. 

an amount of. energy cannot be handl d with the wire-
1 s telephone, as with the wireless telegraph. 

\iVhile wir le s telegrams have been succes fully trans­
mitted and received over a distance exc eding 3000 
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mil s, the wirele telephone has only been su c sfully 

u ed up to distan es barely exceeding 20 miles, and those

used in the U. S. Navy are only guaranteed to operate

five miles.

It is particularly adapted for servi e between the ves­

el onstituting fl et , and for use on ferry-boat , tugs, 

tc., in harbor . 

However, the art is young, and no doubt the di tance 

will be increased after w have obtained a better knowl­

edge of the ether. 

THE Fl TURE OF THE \\'IRELE . RT 

MR. KmOLA TESLA, in a r-c nt interYiew by th 

a.uthors, as to the future of the Wireles Art, volunteer d

th following statement whi h i herewith produced in hi

own word.

"A mass in movement r si ts change of direction. o 

do the world oppose a new idea. It takes time to wak 

up the minds to its valu an l importance. Ignorance, 

pr judi c and inertia of th old retard it early progr 

It i, dis rcdited by in in re xponents and elfi h x­

ploitcrs. It is atta kcd and on lemncd by it enemi . 

E ntually, though, all barrier are thrown down, and it 

spr ads lik fire. This will also prove true of the wire­

less art. 

"The practi al appli ations of thi. revolutionary princi­

ple have only begun. o far they have been confin d to 

the u e of oscillations which arc quickly damped out in 

th ir pa sage tlu-ough the m di L11n. _ till, ,·en thi ha 

0·11manded univ rsal attention. \\'1,at will be a hie,· d 

by waves which do not diminish with distance, baffl 

comp- hension. 

" It is difficult for a l::i. man to grasp how an el tri ur­
G7 
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r nt can b propagated to di tan s of thousand of miles 

without diminution of intensity. But it is simple aft r all. 

Di tan i only a relati,· con ption, a reflection in the 

mind of physical limitation. A view of el ctrical ph -

nomena mu t be free of this d lu iv impression. How­

ever urpri ing, it is a fa t that a phere of the siz 

of a little marble offers a greater imp diment to th pa -

ag of a urrent than th whole arth. Every exp ri­

m nt, th n, which can be p rform d with such a small 

phere can likewi e be arri d out, and much more p r­

fectly, with the immen e globe on vvhich we live. Thi is 

not m r ly a theory, but a truth establi heel in numerous 

and carefully conducted xp rim,nt . \\ hen the earth is 

stru k me hani ally, as is th ca c in some powerful ter­

re trial uph aval, it vibrate like a b 11, it period b ing 

mea ured in hours. Vi'hen it i. . truck electrically, the 

charge o ciliate , approximat ly, tw h·e time a econd. 

By impr sing upon it current wav of ertain lengtl1 , 

definit ly r lat cl to its diameter, the globe i thrown into 

resonant vibration like a wire, stationary wa,·e forming, 

the nodal and ventral region f which can be located with 

mathemati al preci ion. wing to thi fact and the 

sph roidal hape of the earth, numerous geodeti al and 

other data, very accurate and of the greatest cientifi 

and practi al value, can be readily ecured. Through 

the ob rvation of these a toni bing phenomena we shall 

soon b able to determine the exact diameter of the planet, 

its configuration and volurn , the ext nf of its elevations 
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and depression , and to mea ure, with great pr ision and
vvith nothing more than an electrical devi e, all terr s­
trial di •tan es. In the d n e t fog or darkness of night,
without a compass or other instruments of orientation, or
a timepiece, it will be p s ibl to guid a vessel along tl� horte t or orthoclromic path, to in tantly read the lati­
tude and longitude, th hour, the distance from any point ,
and the true sp d and dire tion of mov ment. By
proper use of such disturbances a wave may �e ma� to 

travel over the earth' urface with any velo 1ty d ired ,
and an electrical eff ct produced at any pot whi h can
b selected at will and th, geographical po ition of whi h
an be closely ascertain d from simple rules of trigo-

nometry. 
" This mode of conv ying electrical energy to a di tance

is not ' wirele s, in the popular ense, but a tran mi sion
through a conductor, and one which i. in o�parably

f t than any artificial one All impediments ofmore per ec c 

conduction arise from onfmement of the el ctric and
magnetic fluxes to narrow channels. The glob i. free of

I - · g and hinderment It is an ideal conductorsue 1 crampm 
becau e of its immen ·ity, isolation in pace, and g omet-

1 f - Its 1·nglen · i · only an appar nt limitation,nca 01111. 

for by impre ·sing upon it numerou - non-interfering Yibra-
tion ·, the flow of energy may be directed through any
number of paths which, though bodily conn ·ted, are

et p rfectly distinct and separate like ev r o many
�ables. Any apparatus, then, which can b op rated

The Future of tbe Wireless Art 

through one or more wires,· at distan es obYiou ly limited,an 1ik-w; e be worked without artificial conductor , andwith the same facility and precision, at distance withoutlimit other than that impo ed by the physical dimen ·ionsof the globe. 
"It i intended to give practical demon trations of ti le prin iple withthe plant illu trated. As.Oona compl t d,it will be possible for a busin man in New York to die­tat in tru tion , and have them instantly appear in typ at hi office i.n London or el ewhere. He will be able to callup, from his desk, and talk to any telephone ubscrib r onthe g lob , without any change whatever in the existingquipment. An inexpensive instrument, not bigger than a watch, wi ll enable it bear r to hear anywhere, on ea orland, music or song, the speech of a political leader, theaddr s of an eminent man of cience, or the sermon ofan loq uent clergyman, deliver d in some other place, how­ever di tant. In the same manner any picture, chara ter,drawing, or print can be tran £erred from one to anotherp lace. Millions of such instruments can be operated frombut one p lant of thi kind. Mor important than all o f thi ·,however, will be the transmi sion of power, without wires,which wil l be shown on a scale large enough to carry con­vi ·tion. The e few indications will be sufficient to $how thatthe w1rel - ·~ art offer· greater possibilities than any inven­tion or d1 covery heretofore made, and 1f the conditions arefavorable, we can expect with c rtitude that m the nextfew years wonders will be wrought by its application."
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