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(Nn mndel )

To all whom it may concerm.:

Be it known that I, WiLriam Sterson Hoaé,
a citizen of the United States, residing at Wash-

ington, in the District of Columbia, have in-
vented certain new and useful Improvements
in Wireless Telegraphy, (Case B;) and I do

hereby declare the following to be a full, clear,

and exact description of the invention, such as

will enable others skilled in the art to which it

My invention relates to improvements in
wireless telegraphy, and more especially to

that class of wireless-telegraph systems in

which the receiving-circuit is tuned to osecil-

late In syntony w1th the transmitting-circuit

by giving the respective circuits prmtlmlly the
same mducta;nce, capaclty, and resistance, so
that the receiving-circuit will respond only

to oscillations set up by a correspondingly-
“tuned transmitter.

"My invention further relates to 1mprove-

‘ments in those systems of wireless telegraphy

which employ in receiving a main aerial cir-
cuit and a coherer-circuit receiving 1ts elec-

trical energy from said aerial circuit or ver-

tical wire and attuned to oscillate in syntony
- In this case my invention

" relates especially. to the means for conveying

30 C

35

40

the electrical energy from the aerial to the
coherer circuit. *

The objects of my invention are, first, to

“provide improved means for tuning circuits
- of the above character;

second, to provide
improved means for taking the energy off the

aerial wire and impressing it on the coherer-
circuit, whereby the actual distance of trans-

mission with a given source of electrical en-
ergy and length of aerial wire is increased,
and by the same means to prevent atmos-
pheric discharges from affecting the coherer
or equivalent instrument, and, thn:'d to pro-
vide means for the prevention of interference
from outside sources by transmitting simul-
taneously two or more trains of waves of dif-

. ferent, frequenmes

In carrying out the first of the above-men-
tioned objects my invention consists in the

employment of a combined variable”self-in-

duction and capacity device by which the seli-
induction and capacity of the circuits to be
attuned may be varied simultaneously and its

‘employment in combination with the tuned

circuit, as hereinafter described.

In carrying out the second of the above-
named objects my invention consists in pro-
viding novel means for conducting the elec-
br 10%1 energy trom the aerial circuit to the cir-
cult whose oscillation period is attuned to that
of the aerial circuit, the said means compris-
ing an electrostatic intensifier connecting the
aerial circult to the attuned circuit which
contains the coherer or its equivalent. In
tuned circuits of this character it has been the
practice prior to this invention to convey the
clectrical energy from the aerial wire to the
coherer-circuit either by connecting the co-
herer-circuit to the acrial wire direct or by
means of a transformer having 1ts primary
connected in the acrial circuit and its second-
ary in the coherer-circuit.

"My 1nvention differs from either ot the
foregoing methods in that I take the energy
off the aerial wire by electrostatic induction,
and the device that I employ for this pur-
pose 1s of “such a character as to greatly in-
tensify the oscillations induced in the co-
herer-circuit and at the same time prevents
atmospheric dlsc,hfu oes from affecting the co-

herer.

In carrying out the object of my invention,
which has to do with the prevention of inter-
ference from outside sources, my mvention
consists in employing two or more aerial
wires each tuned to a different period and
each having its induced attuned receiving-cir-
cuit, in each of which circuits is connected a
separate coherer or its equivalent. These co-
herers are then so connected that each will be
responsive only to its corresponding attuned
waves, while all act to close a common bat-
tery-circuit which operates a suitable receiv-
ing instrument. This battery-circuit, how-
ever, will be operative only when all coherers
act. | |

My invention consists, further, of the novel
features and combination of parts herein de-
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scribed, and pointed out in the accompanylnﬂ'
claims.

In order to more fully describe my said in-
vention, reference will be had to the accom-
panying drawings, in which—

Figure 1 is a diagram illustrating the case
in Wthh I attune a receiving-circuit having a
single receiver of electrical oscillations, such
as a coherer, and a single aerial wire. Fw 2
1S a diagram illustrating the case in Which 1
employ two ormore aerial wires and syntonize
by two or more trains of waves. Fig.-3 rep-
resents 1 longitudinal section a combined va-
riable-capacity and self-induction tuning de-
vice, and Fig. 4 a cross-section of the receiv-
mo*—mtenmﬁer

Similar letters refer to similar parts through-
out the several views.

In the following description reference will
be had first to that portion of my invention
which relates to the attuning of a single re-
celving-circult having a single receiving in-
strument, such as a coherer, and with which
1 use & Smﬂ'le aerial wire for sending out and
receiving the waves. Referring to Fig. 1,
which 111ustmtes this form of my inventi‘on, a,
represents the vertical or aerial wire, and 4 a
tuning device connected in circuit between the
inductorium and the wire ¢ and comprising a.
variable - capacity and self-induction device
consisting of an outer metal spiral in which is

adapted to slide an iron core, with a dielectric |

between the core and the spiral. This tuning
device 4 i1s provided with arbitrary scales and
indices which designate the amount of capacity
and self-induction. One of these tuning de-
vices 1s shown In detail in Fig. 3 and will be
hereinafter more fully described. By sliding
the iron core in and out of the outer %plral
and by short-circuiting different convolutions
of the spiral tube of this tuning device the ca-
pacivy and the self-induction of the vertical-
wire circult may be varied and its oscillation
period thereby made to correspond to that of
the circuit ¢ of the oscillator. Moreover, by
means of the indices of this tuning device all
other stations with similar devices and like
apparatus will be enabled to communicate by
adjusting the tuners to proper points. These
tuning devices may be made standard instru-
ments and secrecy attained by the use of a
suitable code reading in terms of the scale
oraduations.

A tuned transmitting-circuit and a tuner
varying slightly from the tuner 4 are fully

described in my pending application, filed
March 4, 1902, and serially numbered 96,675.

In the ClI‘CHIt of the aerial wire ¢ and 1S
tuner 6 1 connect an intensif er d and connect
also to this intensifier the wire ¢, forming a

- part of the circuit to be tuned, so that its 0s-
cillations will correspond to thoc;e of the wire-
@. Connected in the circuit ¢ is the coherer
or 1ts equivalent /. -

The above-mentioned intensifier consists of

05

- cased In a suitable box d.

763,893

a?wzaﬂ‘ plate of tin- foil d', coated with paraf-
in paper or other suitable dielectric, and a
metal collector-plate d’, the whole bemﬂ' in-
(See FIO‘ 4.)
The zigzag plate ¢ (see Fig. 1) is connected
In series between the earth and the outer
spiral of the tuner 0, while the collector-plate
& is connectéd to the receiving-circuit ¢ to be
attuned. The electric waves, poemblybythem
dynamic effect in traversing the plate d' of
the intensifier, act inductively and set up in
the collector-plate @° intensified vibrations,
which reach the coherer through the circuit
¢. This intensifier by thus increasing the
electromotive force of the oscillations which
act on the coherer renders a given piece of
apparatus capable of receiving signals from

much longer distances than would otherwise
be the case, and while I am aware of thefact

that others have sought to accomplish this
result they have done so ina different way—
viz., by the use of an induection-coil connected
in the circuit of the yvertical wire and acting
as a step-up transformer. The intensifier
herein described is quite different from an in-
duction-coil and 1s much simpler and easier to
make. Moreover, the arrangement of the in-
tensifier herein shown eliminates atmospheric
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and interference effects, allowing the atmos-

pheric discharge to go to earth Wlthout a{'fect-
ing the coherer.

The tuning of the circuit ¢ is accomplished
by adding to it an amount of self-induction
equal to the self-induction-of the wire @ to-
gether with the self-induction of the trans-
mitting-tuner 6 and a capacity which is self-
regulating, the latter being done by connect-
ing the receiving instruments in circuit with
the induection-plate of the intensifier ¢°. An

ordinary condenser, though, can be placed in
circuit and its capacity made equal to that of

the aerial wire. I accomplish this by adding
to the circuit ¢ a self-induction g equal to that

of the wire ¢ and tuner 4 similar in every
respect to the tuner 4 and having its self-in-

duction index adjusted to the mark corre-
sponding to that of the tuner 4. 'The iron
cores of both tuners are connected to the
earth, as shown. . The circuit & being thus
attuned, the coherer will respond only to os-
cillations for which the transmitting-circuit
or aerial wire are tuned.

Connected around the coherer #and bat-
tery %4 in the usual manner are the relay.
soundor or other receiver 2 and choking-
coil 7.

In sending, the tuner 6 is disconnected
from the receiving-circuit and is connected
to the oscillator bV the switches, as shown,
from which 1t will be seen that whlle Sendmo*
the intensifier ¢ is cut out of circuit. It would
therefore appear that owing to the capacity

of the intensifier and i1ts connections the aerial

circult would havea different oscillation period
when employed in receiving than when em-
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- sounder, or
Each of these coherers 1s connected to its re-

763,893

ployed in sending, thereby distu rbihg the syn-
tony: It 1s known, however, that absolute

syntony between the transmitting and recelv-

ing circuits 1s not essentiul, the apparatus be-

coming inoperative only when the divergence

of the frequency of the oscillations 1s very
oreat.
the intensifier into the aerial circuit renders
the divergence of the frequency between the
transmltted and received oscillations great
enough to interfere with the working of the
system I 'may provide for this by deJustmo“

L

the transmitting-tuner so that its capacity

and self- 111{:11101:1011 will be equal to that of the

recelving-tuner. plus that of the intensifier.

This may be done by giving the sending-tuner
upon each adjustment a lead over that of the
recelving-tuner equal to the capacity of the
intensitier. Kor example, if without the in-
tensifier in circuit with the tuners both cir-
cuits have the same self-induction and capacity

- with the rods of the respective tuners adjusted

to the same indices when the intensifier is in

“circuit with one of thé tuners the rod of the
‘sending-tuner would be inserted into the spiral

to such an extent as to allow for the extra
capacity of the receiving-circuit due to the
intensifier.. -

While syntony may be eﬁected reasonably
well in the case in which a train of waves is
sent out by and received on a single aerial
wire, greater efficiency may be attained by
employing two or more aerial wires and send-
ing out a plurality of trains of tuned waves.
The latter method is more efficient owing to
the readiness with which extraneous electrlc
waves of different period will cause a sensitive
receiver to respond. This method of syn-
chronizing bv two or more trains or waves 1s
111ustmted in Fig. 2 and consists in employ-
ing two or more aerial wires each having its

respective tuned transmitting-circuit and two

or more induced tuned receiving-circuits, one
for each of the sald transmitting-circuits, a

“coherer or its equivalent for each of said in-

duced tuned circuits, each coherer responsive
only to the wave of its corresponding tuned
circuit, and a battery-circuit common to all
of the coherers, but operative only when all
coherers have been acted upon bV their re-
spective tuned waves.

Referring to the drawings, FIO‘ 2, ¥ and 70‘3

- represent, reSpeetwely, the coherers or their

equivalents located in a circuit common to all
and including a. battery 2’ or its equivalent.
This coherer battery-circuit includes also the
choking-coils 7' 7* and the receiving relay,
other receiving instrument ¢ .

spective tuned circuit e, and each of these cir-
cuits 1s connected inductively through an in-
tensifier ¢ to the circuit of its corresponding
vertical wire ¢, the tuning of the circuits ¢ ¢

- with their vertical-wire circuits being accom-

In cases where the introduction of

through the zigzag plate ¢ of the intensif
d on the left mto earth._

in suitable sapports 4* ).

plished in exactly the same manner as de-
scribed with reference to Kie. 1.

The operation is as follows: By means of

the tuners b 6 the circult of the vertical wires

a « are attuned to a certain pitch, but inde-
pendently of each other—that is to say, one
of the wires @ 1s tuned to send out a train of
waves of a predetermined periodicity, while
the other wire ¢ 1s also tuned tosend outatrain
of waves of a predetermined

irst-mentioned wire. The receiving-circuits
¢ e are then attuned, as described with retfer-
ence to Fig. 1, to thelr respective aerial wires.
A wave therefore received on the left-hand
aerial wire ¢ will traverse the tuner  and Pass
er
This will set up an
intensified oscillation in the plate °, and con-
sequently in the circuit-e¢, which oscillation
will be received by the coherer 7/, but owing
to the choking-coil 7' cannot pass to the co-
herer 7. Likewise a tuned wave received
upon the vertical wire « on the right will set
up a vibration in the tuned circuit ¢ on the

right, which vibration will be received by the

coherer #*, but cannot affect the coherer 7' on
account of the choking-coil 7°. Both coherers
having been operated by theirrespective tuned
circuits will close the coherer battery-circuit
and operate the local instrument 2. Upon
this same principle I may employ a large num-
ber of vertical wiresand respective tuned cir-
cuits and coherers therefor without departing
from the spirit of my invention.

The question of increasing the number of
aerial wires and tuned circuits is merely one
of duplication, since each coherer is operated

by a circuit the same in every respect as the

sihgle aerial - wne armngement shown 1in
Fig. 1.

* Reference will next be had to the specific
construction of some of the apparatus that I

employ 1n carrylng out my Invention, and

first to the variable mpamtv and self-indue-
tion tuning device b.

A devme quite similar to the one herein de-
scribed is fully deseribed and claimed broadly
in my application hereinbefore referred to,the

present device differing from the former one

only in details of construction and in the em-
ploymentofan 1ron coreinstead of a Spir: al tube
movable in and out ot the outer spiral. This
device is shown in detail in Fig. 3, where /* rep-
resents the outer metal spiral, which consists,
preferably, of a brass tube cut spirally from a
certain distance fromeach end. This spiral is

mounted fast on a tube /’, of ¢lass, hard rub-

ber, or other suitable dielectrie, which 1s held
A metal slide-bar
/° 1s mounted at 1ts ends upon supports 4" &nd
H", the former mounted upon the tube /% and
the latter upon one end ot the spirval tube /°.

| These supports 4 and 4" may either be both
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of metal and the support 5" insulated from
the bar 4’ or the support 4* may be made en-
tirely of insulating material,asshown. Adapt-
ed to slide on the bar 5° is a suitable contact-
maker, consisting of a contact-block 4°, mount-
ed in a sliding support 6’ and held against the
outer surface of the spiral tube by suitable
springs 4°. A suitable handle is provided for
moving the contact-maker along the spiral.
The function of this contact-maker is to short-
circuit adjacent convolutions of the spiral coil

b*, and thus vary the self-induction of the cir-

cuit which traverses it and which is to be tuned.

HKach convolution of this spiral is numbered

or otherwise properly designated. I have
shown them numbered from 1 to 46.

short-circuits coils 6 7 the tuner of the cir-

cuit to be tuned must have its contact set on
coils 6 and 7. The self- 1nduct10n of the two

circuits, so far as the tuner is concerned, will
thcrcfcrc be the same. The capacity ct the

tuner is varied by means of the iron rod #°,

which 1s adapted to Shdc in and out of thc
spiral 5
b, of glass, hard rubber, or other suitable

'd1clcctrlc clcscd at each cnd by proper plugs |

of insulation 5™ and provided with a suitable
binding-post . As the capacity of the tuner
is varied by adjusting the core in and out of
the spiral, this core is provided with an arbi-

trary series of marks along the length of ‘its
tube to indicate the extent to which 1t is with-

By

drawn or pushed into the spiral tube.
this means a similar instrument may be set so
as to have the same capacity by setting its
core to a corresponding mark. I do not,
however, limit the system of svntcnmncv
herein described to this specific form of tuner,
as 1 may also use the form shown and dc-’-”
scribed in my application above referred to.
A specific form of the intensifier is shown
in Fig. 4 and is constructed as follows: Itake
a thin conductor, such as a piece of tin-foil,
and entirely inclose it in paratiin-paper ce-
mented to its surface. This tin-foil is then
folded in a zigzag fashion in folds of about
one-half inch in depth to the largest number
practicable, the larger the number of folds
the ogreater the 1ntcn%1ty effect. After being
thus foldea it is placed in a flat wooden or
other insulating box @°. The extreme ends
of the tin-foil are laid bare and make contact
with metal plates d* &, to which connect the
binding-posts @’ &’. Melted insulating-wax or
parafiin is then poured into all the crevices of
thc folded sheet and contacts. A metal col-
lector-plate @° is then placed over the thin
layer of wax over the top edges of the folded
sheet and connected to a smtablc binding-
post d°. This device I find allows an atmos-
pheric discharge to go to ground without af-
fecting the cchcrcr but othcr electric waves,

| presnmablv by thclr dynamic etfect, cause an

accumulation of high-tension clcctr1c1ty at the

There-
fore if one tuner is set so that its contact |

This core is surrounded by a tube-

763,893

sharp corners of the zigzag member, and such
electricity acts by induction on the collector-

plate until the difference of potential is suffi-

cient to act on the coherer or other I‘BCGIVIIIG’
instrument. The vibration thus set up in
the collector-plate is, mor eover, greatly in-
tensified, and thus acts to increase the effect
In distance of the electric wave, as -has been
hereinbefore pointed out.

While I have thus described a speclﬁc form
of intensifier, I may modify this form within
considerable limits without departing from
the spirit of my invention, and I intend that
the claims for said intensifier shall cover all

possible modifications of the brccd idea In-

volved.
Having thus described my 1nvcnt10n what
I claim, and desire to secnrc by Lcttcrs Pat-

ent of thc United States,; is—

- 1. In wireless tclccrraphy, the comblnatlcn
with an aerial circuit, of a tuner, comprising a

combined variable cscli—mductlcn and capacity
‘device for varying the oscillation period. of

sald circult, a receiving-circuit, and means for
attuning said recelving - cu'cmt to said aerial
circuit. N -
2. In ercless tc]cﬂ'raphy, the combination
with an aerial circuit, of a combined variable
self-induction and _capacity device for varying

the oscillation period of said circuit, a receiv-

ing-circuit, and a similar device for attuning
the said receiving-circuit to the said aerial cir-
cuit.

3. In wireless telegraphy, the combination
with an aerial circuit, of a combined variable
self-induetion and capacity device for tuning

sald circuit, a tuned receiving-circuit induct-
1vely connected to the said aerial circutt, a self-
induction connected in said eircuit cqna,l to that
of the aerial wire, and a combined variable self-
induction and capaclty device similar to that of
said aerial circuit and also connected in sa,ld re-
celving-circuit.

4. In wireless tclccrmphy, the comblnatlon
with a tuned aerial circuit, of a receiving-cir-
cuit attuned to the said aerial circuit, and an
electrostatlc Intensifier conncctlno' thc two cir-
cuits.

5. In wireless tclc-:rraphv, the combilnation
with a tuned aerial circuit, of a conductor hav-
Ing a series of points, and connectcd in said cir-
cult, a collector- plate located near said con-
ductor-points and in inductive relation there-
toand a receiving-circuit connected to said col-
lector-plate and attuned to said aerial circuit.

6. In wireless telegraphy, the combination
with a local coherer-circuit, of two or more co-
herers connected therein, a separate differ-
ently - tuned circuit actuating each coherer,
means whereby each coherer responds only to
1ts attuned wave, and local apparatus operated
by the coherer-circuit.

(. In wireless telegraphy, the combination
with two or more receivers of electrical oscilla-
tions, of two or more differently-tuned receiv-
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ing - circuits one for each of said receivers, a
local circuit including all of said receivers, and
apparatus located in said local common circuit
and operative only when each receiveris Oper-
ated by its attuned wave.

8. In wireless telegraphy, the combination
with two or more coherers, of two or more dif-
ferently-tuned receiving-circuits, one for each
of said coherers, a coherer-circuit common to
all coherers, means in said circuit for confin-
1ng to each coherer the waves of its respective
attuned circuit, and a recelving instrument op-
erated by said coherer-circuit.

9. In wireless telegraphy, the combination
with two or more coherers, of two or more dit-
ferently-tuned receiving-circuits one connect-
ed to each of said coherers, a coherer-circuit
common to all of said coherers, choking-coils
connected in said coherer-circuit and acting to
confine to eacli coherer the waves of 1ts corre-

-sponding attuned circuit, and a receiving in-

strument operated by said coherer-circuit and
operative only when all of said coherers act.

10. In wireless telegraphy, the combina-
tion with two or more 1ndependently-tuned
aerial circuits, of a separate receiving-circuit
for each of said aerial circuits and each tuned
to its corresponding aerial circuit, of a sepa-
rate coherer for each of said receiving-cir-
culte, a coherer-circuit common to all of said
coherers, means in said coherer-circuit for

“confining to each coherer the waves of 1tscor-

responding attuned circuit and a receiving in-
strument operated by said coherer-circuitand
operative only when all of said coherers are
actuated.

11. In wireless telegraphy, a tuning device,
comprising an outer spiral surface, an iron
rod movable in and out of said spiral, a di-
electric separating said rod and spiral surtace,
and means for varying the self-induction of
sald device by short- 011'(3111131110’ the turns of
sald spiral.

12. In wireless telegraphy, a tuning device
consisting of a spiral metal surface, an iron
rod movable in and out of said spiral surface
for varying the capacity of the device, a di-
electric separating sald rod and said spiral
surface, means for short-circuiting the turns
of said spiral for varying the self-induction

of said device, and indices for indicating the
relative amount of capacity and self- induc-

tion of sald device.

13. In wireless telegraphy, a tuning device
consisting of a spiral metal surface, an iron
rod movable in and out of said spiral surface
for varying the capacity of the device, a di-
electric separating said rod and .said spiral
surtace, a sliding contact for short-circuiting
the turns of sald spiral for varying the self-
induction of sald device, and indices for in-
cicating the relative amount of capacity and
self-induction of said device.

14. In wireless telegraphy, an intensifier
comprising a conducting-plate having a plu-
rality of pointed surfaces and acollector-plate
located 1n inductive relation to said points.

15. In wireless teleeraphy, an intensifier,
comprising a zigzag non-inductive metallic
insulated member, a collector-plate located
close to the points of said non-conductive

member and separated therefrom by insula-

tion, and a case inclosing said plate and zig-
zag member.

16 In wireless t(,leoraphv, an Intensifier
comprising a thin metallic plate folded to form
a plurality of points, and covered with insu-
lation, of a collector-plate located near the
said points and in inductive relation thereto,
a case inclosing both of said plates and means
for effecting electrical connection through
said core with each of said plates.

17. In wireless teleoraphy, an intensifier,
comprising a sheet of tin-foil folded zigzag
fashion and coated with insulation, a metal
collector-plate placed against the points of
sald zigzag sheet and insulated therefrom, a
case inclosing both said sheet and plate, and
means for torming electrical connection with
salc sheet and phte

18. In wireless telegraphy, an intensifier
comprising a series of insulated conducting-
surfaces, and a collector-plate located in in-
ductive relation to the edges of said conduet-
ing-surtaces. -

19. In space telegraphy, the combination
with two signal-receiving devices adapted to
be operated by different sets of waves, of a
signal-indicating device included in the cir-
cult of both receiving devices.

In testimony whereof I athix my signature in
presence of two witnesses.

WILLIAM STETSON HOG(G.

Witnesses:

CuaarLres F. ROBERTS
Frep W. ENXGLERT.
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