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. the.. Jmthod of transmitting and receiving sig-
.10 nals by means of electric 1 admtlons w]nc,h are
1 transmitted aer ially or without wires. =

i Mymventwn is particularly designed for use
<o in conveying warmna‘—-swnals 1n- such places
. andunder such cir a;umstances as a siren or fog- -
horn is now used, although it will be emdentj
‘that it may be emplm_,red tor many othm pux-

poses than this.
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fa abl w/w“m it ma J CONCEFI:

el ‘Be it known that I, LEE DE FOREST a cltl-'
-'_f_'-'_z.en of the United bt&tes and a resident of the

- city, county, and State 01: New York, have in-

v ~in the Art of Wireless Signaling, of which
R the following is a specification. - '

Lo

vented certain new and useful Improvements

"My invention relates to an 1111p1*ovement in

One ob]ect of mv lnventmn is to prowde 2

| method of wireless signaling of such sim--
plicity and reliability that it may be used by

7 any one of ordinary intelligence Wlthout any

. special preliminary tra,lnmﬁ*

The purpose and scope of my inventmn will

r{_iappear from an inspection of the following
25 specification ::md the clalms termma,tmﬂ’ thq
. same. o _
. " In the drawings accompanying herew1th I
have shown torms of apparatus which may be.
~  employed in carrying out my 1nvent10n the
s 30

same being those now preferred by me.
- Figure 1 dlawrammatlcallv shows an appa-

e ratus designed for radiating signals in accord-

. ance with my mventlon

Flcr 2 shows a send-

-;;_an interrupter of the. hammer type, and Fig.

‘Nehnelt mterrupte

. 41is a diagrammatic 1llustrat10n of appamtus
. ¢ for receiving such signals. -

Ty _
_;_.-by aerial electric waves be promded with a

11 an apparatus for recelving swnals sent,

- wave-responsive device which is automatic or
ey -Selt-restormﬁ‘ and capable of sufficiently rapid
'i";?*-':'i}-ii-i_,.;_.-_-j_-_cha,nﬂes in its COIld]thIl and if with such a

itas

device a telephone-receiver or other audible

o translating or indicating dev:tce be employed,
- the emission of a continuous series of waves
.. by the transmitter will produce a continuous
. sound in the recciver, the tone of such sound
5 f-"

be ng determmed bV the 11 equency ot the

toget
tone, as well as the order of succession of the
changes and their intermittence, may be em-
‘ployed to transmit signals. -
“of receiver which will indicate variations in
spark frequencies may be employed as a sub-

sparking terminals.

i35 Fw‘ 3 shows a send-
© ' ingapparatus employmﬂ‘ an induction-coil and

| _'nected w1t11 a or ound IL

spark‘bmployed at the transmitter. Each

spark produces its distinet and separate sound,

and in accordance with the laws of sound the

pitch or tone of the sound depends upon the
rapidity with which the sound elements or

waves follow each other. If, therefore, means
are plovuled whereby the spark frequency
may be arbitrarily varied in any predeter-

mmed manner and amount, the tone of the

be made to rise and. fall, and this,
h the duration of any par ticular

sound may

her wi

Any other form

stitute for the telephone-receiver. I prefer,
however, to employ the telephone-receiver, as
it 1s a reliable and simple 1nstrument with
which most persons are familiar. o
The above-stated result will follow what-

~ever the means by which the spark frequency

ischanged. IThave, however, found thatwhen
an alternatuw—curl"ent source of electromotwe
force as a generator is employed the spark

frequency may be sufficiently varied for this

purpose by varying the distance between the
This, it 1s evident, may
be car rled out by a NUMerous variety of mech-

| aIllSl']flS

In carrying out my present invention I em-

-ploy a radiating conductor of any suitable

type and means Tor impressing thereon oscil-
latory 1mpulses of a high frequency and at

‘the same time varying the frequency of re-,

currence of the sparks pr oducmg such oscil-

a tone which rises and falls in accordance with
the variations produced in the frequency of
the exciting-sparks. At the same time I may
whenever desired break the continuity of the
spark, thus further individualizing and dlﬁel—-
entiating the signals.

Reterl 1ng to I{ 10. 1, which illustrates a send-

ing apparatus employmo an alternating gen-
er a,tor A represents the radiating antenna, to
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latory impulses in any desired manner, there-
by creating in a suitable receiving mstl ument
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Whlch is connected one of the termm%ls of the |

spark-gap S, the other terminal being con-
" The ()scllhtm yi 1m—
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pulses are herein shown as produced by means
ot an alternating generator (3, which is con-
nected with the primary T of a transformer,

the secondary T’ of said transformer being i in

“theoscillating system, whichisconnected w1th

the two ter mmals ot the spark-gap, said sys-
tem also preferably containing a condenser K,

connected across the tel_'minals ot the S])?Ll'l{- |

gap. 'T'his method of producing the desired
oscillations is illustrated merely as a common
and convenlent method. Any method or ap-
paratus for producing such oscillations may.,
however, be substituted therefor. .

The terminals of the spark-gap S are so

mounted that they may have relative move-

ment toward and from each other. Any
method of mounting which secures this re-
sult may be emploved I have shown this re-
sult as being secured by mounting one of the
spark-ter minals upon a lever K, which is p1v-
oted upon an adjustable pivot J This pivot-
point may be and is herein shown as adjust-

~able both 1n elevation and in distance from

the spark-gap, so that the amount of move-

‘ment of this terminal as well as the location

of the path of its movement 1elatn e to the
‘other terminal may he adjusted.

The method
herein shown for securing such adjustments
consists 1n providing both the lever F and a

standard 1, upon which it 1 pivoted, with a
horizontal slot 1', adapted to receive a clamp-
ing pivot-bolt J, and also by carrying the
standard A in a base L, within which 1t may
be vertically adjusted and held in position by
a clampmw-—bolt I./. The lever F carries a
roller ¥ upon the end opposite the spark-ter-

- minal, said roller being held in engagement
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.rect-current source of electromotive

with a cam M by means of a spring H or
other suitable device. The cam M is herein
shown as being a disk having a series of pro-
jections thereon adapted to raise the roller F
and hold it raised for a short time. These
elevatlons may be varied in height, in extent,
and in separation and also may be made to

succeed each other in various orders, thereby

enabling a further range of var mtlom 1n the
signals produced. The cam is designed to be
contmuouely rotated at subcstantlallv unitorm
speed, which rotation may be secured by any
suitable means—such, for instance, as the
worm P’, the worm- _wheel N, and the elec-
tric motor P. The mechanism employed for
this purpose is, however, immaterial. A di-
force
may, however, be employed to carry out my
Invention. Dewces designed to use such a
source of electromotive force are shown 1n
Figs. 2 and 3. The device shown in Fig. 2
emplovs an Induction-coil C, a source of di-
rect-current electromotive force, as the bat-
tery B, and a Wehnelt interrupter. This in-

- terrupter comprises a lead cell or jar 1, con-
~taining an acid electrolyte and a platinum

point 2, which passes through a gland or stuft-
1ng-box 1n the side of the jar and projects a

‘an armaturemounted upon aspring

desired to send the signals.

749,872

variable amount into the electrolyte. The
spark frequency with thisdevice dependsupon
the area of surface of this platinum point or rod
which i1s exposed. This rod or an extension
thereof extends outward of the jar and is held

against the surface of cam M by a spring 3.

Asthe cam revolves the rod 2 is forced inward
and outward alter nately under the action of

| the cam and the spring, thus varying the ex-
posed surface of rod 2, and thereby changing

the frequency of the sparks produced. In Flg.
3 an Induction-coil device employing an inter-
rupter of the hammer type is shown. This has
-arm O and
attracted by the core of the induction-coil, one
side of the battery B being connected tl.lrough
the coll C with the spring-arm O and the other
with a contact-pin X, with which the spring-
arm normally makesa contact, which is broken
by the attraction of the coil when current
passes therethrough. Oneelement determin-
ing the period of such an interrupter.is the
free length of the arm O. I have shown a
block U* embracing this arm and movable
lengthwise thercof to vary its period. This
block is carried by a rod U, which is mount-
ed to slide in suitable guides and at one end
bears upon a cam M, upon which 1t is held by
a spring U'.  This cam may be turned by any
suitable means, those shown being such as

- have been hereinbefore described. Numerous
~other mechanisms may be employed to secure

the same result. Those described have been
given only as examples of simple and desir-
able forms of devices for use in carrying out
my Ivention.

It 1s evident that with any of the forms
shown the cam may be made to break the en-
erglzing-current to the spark-gap, if desired,

so as to combine breaks in the sound with the

variations 1n tone, thus enabling a greater
variation in signals to be obtained.  The re-
ceiving apparatus employed tor such a mes-
sage may be any form of wireless-telegraph
receiver which 1s self-restoring or automatic
in its action, combined with an indicating in-
strument which produces an audible sound or

~other manifestation which varies in accord-
~ance with the variations in the spark frequen-
cles.

5. In Fig. 4 1 have illustrated a simple
torm of apparatus which may be employed.

This consists of a collecting conductor or an-

tenna A’, a wave-responsive device R, con-
nected in series in sald antenna and the earth
E, and a local circuit which contains a bat-
tery B’ and a telephone V, the same being
connected on opposite sides of the wave-re-
sponsive device, SO as to include the same
therein.

In using my method for conveying warning-
signals it 1s designed that a sending appamtns
shall be placed at the point from which it is
This point may
for purpose ot illustration be assumed to be
a location upon a shore from which it 1s de-

»

70

30

g0

100

105

I10O

115

120

125

T30




ok ;‘-sned to warn approachmo vessels of their
. .proximity thereto.
- shore is not visible, so that warning may be
~conveyed in that way,
5 employed and the sending apparatus being |
.~ putin action would emit a constant series of

- In such case when the

L waves produced by sparks which vary in their

hequenev in accordance with a prearranged
. plan.

Tn order that a vessel may avail 1139@11

“of this warning, it is necessary that it should
“ . be equipped with a wireless receiving appa-
- ratus of the character herein mdlca,ted in-
' which case as soon as it came within the ﬁeld,

-~ of the waves radiating from the sending-an-
~15"tenna its receiver would emit a sound which
-~ would rise and fall in tone in correspondence

-+ with the character of the waves emitted.
Lioos var iations chamctemstw ot the various stations

~being known by means of a chart or table, the

G200
-~ sel would know ot his prommlty to a particu-
“0 lar station ahd Would thus be warned of ap-
... proach to shore in cases where other means |
consistsin radiating high-frequency, electmcal |

- would fail.
25" ingis, however, not confined to communicating
f-salcm‘ﬂs from shore to vessel,, but may be em-
ployed to give warning of the appmaah of
o two vessels toward each. other.

person receiving.such signals aboard the ves-

The use of my method of signal-

f"?:f?'ff-f'-i:?}-iff‘;};_-_cc}de previously arranged such signals may

>“be made to indicate the course whlch each
~vessel 1s pursuing, and will thus tend to pre-
“vent collision. - Ttis p0<551ble to quickly change

© .. from one signal to another, as by chanﬂ'mo'

T eams.
35 'methed may be emploved for the t1 a.nsmlssmnf
.-01' numerous-messages. |
" 'WhileT have heretotore descrlbed the emis-
fjf;_}';_f*i}fi’j{iﬁz_-_:"-31011 of the waves as being continuous, it 18
-~ evident that they may be emitted for a certain |
hen intermitted for a cer-

" This

GO
. tain period of time, t
- theé means by which different stations may be
-~ indicated and also preventing the signal sent
<+ out by onevessel from interfering at all times
.45 with the signal sent out by anothel vessel.
ethod of operation may also be used |

In a mmﬂ&r way by using a code my

period of timeand t}

hereby further incr easing

te mdmate the. bewmmnﬁ' and ending of a com-

© plete signal.
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code, is needed.
‘him may identity the signal sent in the same
- Way as mariners 1dent1ty the various hﬁ'hts by

my method would be -the1r color and time of exposure.

The |
high - frequency, electl ical waves having a
-.SDarL frequency var led 1In a predetelmmed

"By use of a

V\Then so operated,. the action
f-'?*f'f{ff?i;.it:-f;é?f;;;.i;:iot the dewce would be still more analogous
tothe method of operation ot a whlstle or tocr—
+ 2 horn as a warning. = | L
Lo The recelving appamtus tor use in car rymcr |
P ﬁ:ljf;j;}out my invention may be made very simple |
< and reliable, so that any one ot ordinary intel- -
55 ligence may keep it in ogood condition.
i knowledge of a telegr a,phlc code or specml
fé’a.g.:;ﬁ;__j_i_};;;{;;;;]g;-f;}-_fabll1tV, such as is req1111*u1 tor usmﬁ' sueh al

3

' Any one With.' a chart before

Having thus described my invention, what

T eclaim, and desire to secure by Letters Patent,
1. The method of wireless signaling which
‘consists in radiating a continuous series of

high - frequency, electrical waves having a

-Spa,rk frequency varied In a pr edetermmed

gycle and in therewith preducmﬂ' atthe receiv-
ing-stations manifestations which vary in ac-

cordance with the varlations 111 spark fre-

quency.
9. The method o:t wweless swnalmﬂ which
consmts in radiating a continuous series of

cycleand in therewith producing sounds which
vary in pltch or tone in accordance with the

‘variations in spark fr equency.

3. The method of wireless smriahnﬂ Whlch

waves varied in their mechanical frequency in

.a predetermined cycle and in therewith pro-
ducing at the receiving-station manifestations

Wthh vary in a COIIBSpOIldlIl(T cycle.
The method of wireless signaling which
consrsts in radiating high-frequency electrical

waves varied 1n their mechamcal frequency In
"a predetermined and recurring cycle and in
| therewith producmcr mamtestatlons at the re-

ceiving-station varying in the same cycle.
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5. The method of commumca,tma‘ 8 warn-

'gmﬂ*-sw‘nal which consists in emitting a recur-
ring series of high-frequency electrical waves '_
varying both 1n then spark frequencies and
in their continuity 1in accordance with a pre-
and in translating Sald_
waves into audible sounds.

determined cycle,

6. The method of communicating a warn-

mﬂ'—swnal which consists in emitting a recur-

ring series of high-frequency electrical waves

_'Vm ving both in theu spark frequencies and

in their continuity in accordance with a pre-
determined cyele, and in producing thereby

-;mamfestatlons which vary in accor d&nce with

the variations in sald waves.

- Intestimony whereot I have hereunto aiﬁxed |

my signature, this 16th day of May, A. D.
1903 111 the presence of two witnesses.

LEE DE FORE S‘T

'V_\Titnéss es:
- P. A, Haryn,
| H L. ReyNoLDs.
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