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Ciohridee, i the connty of Middlesex ainl
State of Massachusett=< have invented o e -

it new and useful Improvement i Stiee

Teleeraphy. of which the following is a spoei-
fication, - - . o
My ivention relates to the art of Wirefess

orspace teleeraphy ., and more particaiariv 1o

that form of spree telegraphy in whih elee-
tronmeneti waves are developed by produe-

g electrieal vibrations op osciflations jnan

t']t'.\*-:liml mmhn?l*rr. _|11‘t-'l'('r;gh|_\‘ -\‘t'l'lii‘:l”'_\' elo-

vated: and it yelites more partienlariy to -

imethod wherehy o continnous orsubstantially

continuous train of stch waves of constant or

substanttally constant anplitude may he de-
\'l‘ln]n*tL | | o

Herctofore clectromagnetiec waves  lpve
heen produeed Dy eha Foing i comndenser by g
sourceol rapidiv-varyine courrent - s dorey-
anmiple, a Rubmborl eoil
carrent genervatorand allowine the condenser

tordiselizrge sieross e spavvk-gap, therehy set-.

Linngr up electrien! vibrations-in the cireait of

said condenser ard ~paark-gap. whichare con-
veyed toan elevated cotductor,

of ~uch systen i~ founed mny Lvl!m's it ent
No. THLUO6, Decenbaer ST,
tenis the Tregueney of the currents in e pri-

IHY MY o) llw l{:l[_lm]{iir”' i'”” " llil' l'!'l4l|llt‘m'_\_"

of the currents produced by the alternat 1=
CUrrent gemerator

waves.  lnthe systems nost cotncnly eng-

ployed to-day the spark-gap is itselt inelude:d '_
S the elevated conductor ahid s SOPELInes
shunted by o condenser,  In sl systems

under the most lavorable comditions the num-
her of electrien] osetlltions set tp by singele
prime diseliree sieross the spark-cup rarely
exceeds five or ten hefore (e condition of
clectrieal equilibriom is restored. sl colse-

quently there is g comparatively long period:
diring which no clectromagnetic waves are
For example, it the condenser is

radinted,

- chargedanddischarged one thousand Linies per

or an allernatine-
the oseillations falls to

An example

In stpefy AN

| i~ ustatly low and well
within the frequeney of sudihility in acoustic

H ¥
Wir Tiodtg,

ane mrithion periods persecond there will bean
second after eachi prime condenser discharge.
Y such discharee or prime spark produces
A NEny s bwenty electrical oseillations be-

lattons will lave a duration of one filty-
thousausdth second and there will be an inter-
val of one ole-thousindth second minns one

ity -thousandth sccond. durine which no clec-

trie vibrations will he developed in the ele-

vated conduetor and during which conse-

(prently
Fadiated,

ha electromagnetic waves will be
By weans of the system deseribed in my

Cnervinbefore-mentioned Letters Patent, ecach

discharee of the comdenser in the sonorous or

Csecond and if the frequency of the electrical
oseitlations set upm the cievated conductor is

50

Snterval of tnue cqunl to one U”"‘“”’.u"‘-m"lt‘h_ |

55
.. . - g !'. .. “l - 'I" .l | |
-~ dere the condition of electrieal equilibriun

cof the system herestored, the trains of oscil-

60'_

persistently-oscillating civeuit will produce a

creal nhmber of electrical vibrations or oscil-

-l_lh_uf Its itial value,

Fven with this great persistency of electriceal
oscttlation it will be seen that unless the rate
ol vartation of the currvent in the primary
cirerint 1~ very hivh there will be, as above

set forth, mtervals of time durine which no

clectromagnete waves are developed,
The objeet of this invention is the realiza-

tion of a method by which a practically c¢on-
Linuous tran ol eleet romagnetic wavesof sub-

stantially constant amplitude 1s developed by,
producing a practically continuous train of

electrie vibrations of substantially constant

alphitide inoan elevated conductor as dis-
Linguished from those mothods by which elec-
{romagvnetic \\':_1'\1?:-:-:'1 e transmitted 1n Lroups
ortratns separated D

»

which no waves are radiated.

In Letters Patent No. 638,152, granted No-

vember 25, 1894, upon an application filed by

e Deconther 10, 1896, in the art of Wire

telephony T have deseribed a wmethod of PO~

ducing continuous electrienl oscillations of

“uniform or substantially uniform amplitude

vintervalsof time during -
o 9o

70

lations i said civenit hefore the amplitude of
75
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Hy a ant]mnlh cireit .lml ni l!ll]}li“ﬁinﬂ' LOI"

~presnondine oseillations inp aomain line or sig-

taline-etreu.t.

Ciny 1o roulize telephonie transnnssion over

L.n'

stiech
vibrations of the speech to he transmitied.
10
L great advantages acerue Ly limpressinga con-

sueh stenating - cirenit hy

LIy high frequency
viriation corresponding to the sound

Hind that i the art nf wire less t('lt.,ﬂ'l'*zllﬂn‘

traversing the cireult,
Ccharge at M

the object of that invention Iw- -

variation of the
Camplitude of an oscillatory current of maudi- -
| - again :-;'.lﬂiciv'nt to produce a disruptive dis-
mentioned

tinuous m-.ull.ltm_x foree unon the elevated
- of said oscillations be so adjusted that it cor-
responds to the frequency of the fundaniental

conductor in contradistinetion to periodically
impressing such oscillatory force upon said
elevated comductor in the manner lieremhﬂ-

._ h)ll‘ lmeﬂv set fm*lll-

may best be understood by having reference

to the drawings which accompany and form

20

S E.

Cngs are respectively P

40

o

- in i

a part of this spectication and which illus-
trate diagrimatically one forn
whereby the hevein-doeseribed method nmaay be
conveniently carried out.
Lowever, forms no rnart of this mvention,

naviny been elanned inoiay application, Se-
ridas No.

[m2za50, tled Novanher 25, 1903,
Fiewre T orepresents o means of continu-
ously im]u ess1ng periodic electromotive forees
upon the elevated conductor system V8 L,
I"lll
impressing simple  harmonic  electromotive
forces upon the clevated conductor Sysoem V

In the ficures, V is an eley :ltt*{] conductor.
A is a kev, 11 are transformers whose wind-
Sand PSS OO are
condensers. ~ M 1s a "'"-liill']x"-r:lp (' is o di-
rect- culum uenerator. L S

The circuit « (i 4 isa cirenit of kros {‘]l'(.'
tromotive force and hivh resistance.

The crreant ¢ P 1M 15 o sonorous eireuit.
and in Fie. 2 the eireuit O PP LS is a res-
onant weeding-out circuit, the gencral fune-
tion of which was first set forth by Dre. Louis

- Duncan in a paper published in the Zrvesine-

t!f}!f-‘h!’{f' fﬁr ,IHH}H.HH /n.\frfn)_‘r r;f / /rff,— reoed
[y neers, Vol ]\'., June 6, 1892, and it ap-
plication 1o wirciess tt,lt“'l:l[lll\ s been
fully expliined by me in my Lt*Lth Patent
No. T14.70H06.

In the operation of tlw 01';.1:111!/:!1!011 shown
| the generator G charves’ the eon-

denser tili the potential difference at the

Go

~ nitteant.

(_.5

electrie hLIl‘!h}_ﬁﬂl of llm_ titerve Ilm;l_{: mediun

Cwhen a disruptive discharge takes place at

that point.  When suclia disruptive discharge

takes places the resistuniee at that point be-

cotaes abruptly and enormousty diminished.
Owing to the resistance of the generator (i,
ot tore generally speakine, to the impedance

cof the cirenit M« G 4, the potential differ-

cnce at M7 immediately becomes quite insip-
By virtue of the vluutwnmunetm
mvum of the Lu*auzt MeCPLI tlm con-

of apparatus

This apparatus,

2 prepresents a means of continuously

denser C overdischarges Gl it receives a
charge n the U[l_]HlHil’l‘ divection alimaost equal

to the imtial charge. The -~|wL then ceases
to pass aeross the space
tor (¢ procecds to charge (i the mitial di-

rection till the potential difference at M is

when UH‘ :iIH)'H‘
cyele s repes m-d

The continuous tratn of e‘mtric oscillations

so produced is impressel npon the elevated
conducter system VS K, and 1f the frequency

of said elevated conductor svstem a maxnnim.

“amplitude of electrieal oscillations will result

Ceirenit CF P LSS s attuned to the frequency

The apparatus and method of its mwmlwn'; in the vertie: l'a‘\'ﬂtom and theamplitude of saud

oseiliations will he far vreater than 1if a train
of a limited number of electrie oseillations be

<o impressed upon the elevated conductor sys--
ten.

'I'lu- atuplitude of the electromagnetic
waves radiited from sand ele
is therefore unumm;mhnuh greater aml uni-

form. - | . |
In the system shiown in Fie. 2 tlm resnnﬂnt

“of the electric oscill: ations developed by the

sonorots eirewt C 12 L M. and therefore ren-

Cders the oseillatory electromotive forces im-

pressed upon the vertical conductor simple
harmeo e m forny.

Kue h miagnet in connection with a spark-gap- -
‘(.. OF ¢ \Ill’l"‘l.h]llll‘r the spark.
l (LHIH
The llli‘lll{}{! of
T h L magenetic waves which (‘lHlblHLHlllllL\ cl-

Coping a :«t:lml..ultmll\ continnous train of elec-

trieal osecillations, umtrulhmr said train of
cleetrieal ose l”dllnnh in ;u:tuulam ¢ with the
signa) to he transmitted, impressing said elec-

and thereby developing a substantially contin-
vous train of electromanrnetic waves modilfied

anaccordance with thesignal to he transmitted.

2. The methad of developing a continuous

tratt of clectromuaonetic waves which consi<ts

| in e ‘1’ I‘.'iﬂ'“' a continuous triin of elog Lrie :!l o

Spar I"~»"‘““l]" M is suflicient to overcome the di-

cillations from a source of unidirectional elec-

tromotive foree, impressing said train of clee-
trical oscillations upot an elevated conductor
and therehy transmitting a t_.li!ll_tillll()llh {rain

of vlw-lmnm"m 1 WIVeS.

3. The method of de w]npmg 1t ('unmmmls
tradn of electronuenetic waves which consists
in deriving a continuous train of electrical os-
cillations from a source of unidirectional elee-

- tromotive foree, hnpressing said train of elee-

- - mmrbw b ——a g -

e — S e w

trical oscillations upon a resonant eireuit at-
tuned to the frequency of said osciliations,
and Impressing the oscillations developed

in the resonant Lm.,mt upoh an elev: awd con-

ductor.
4. The method of dLH‘]u]}lllﬂ' electromag-

netlc waves \\"*11(,11 (,.unslsl,h in charging a con-

at M, and the cenera-
.70

tmrmmttmtr signais by

ated conduetor
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95
The function of the per-
manent mavnet » ~ 18 the usual function of

700
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tricd oscillations upon an elevated conductor
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denser by ssouree of unidirection:| clectronio- 120 The method of dia clopine s eontintoys.
ve foreesdiselarging <l coliden~erthronel  train of electromnmsnetio waves wish |, CORSISIS 6o
: ¢l HHH1]'1:1l-.1'it_'i'l!i! HIH" i!i””'i“ﬁilfﬂ' !IH' Festid - 1h 1]#'*\'1'11:}&!:2 ‘n_'r'ﬂ_l'rl i!!::ntls II':iif.I t#!‘ l'h'i'tl'lt ;:]
Cing electries] oseillantions upon an clevated  oscillations i <oneron- CIrC sind enpsing
U con luetor, R S 1 _i‘ll"f"f!‘if':ll'l?*'”l:l‘i”lh_ tor reprodiice <jni-
S A The method of developing cloctromae-  Tar cleet e oselitions inoan elevite] teiny-
Co hetie waves which consists i CORFEING 4 con- ductor who-e Dinpbonenial natures) Fate ol vi- O3
- denserby i sanree of unidirectiomd electromo-  hration I~ ol 1o Uhe Srequeney of <and olee-
T [1ve fl:!!'l'_'l‘.iliﬁf'li:li';_!'ill';_{‘riifitl_f.ftllil?!‘IIHi'I't_III'iIEI,Li'II Peteal oseilhution-, S
o i SONOrOUS clrenil, linpiressine the resulting 13, The hiethod of developine a eontinnog<
. i']t*t'l!'fl':ll lhi'i”:l!imﬁ ol a resonanld t"il'i'tlil'. II‘:lill'n.i" vh-rirnm:l..:'h:*:ir-‘.t':u '~ W]:ii'!r "Htt‘-_-ihlh
| IIHIHH%; {6 lhl‘ ]H'i‘fu: l-_{if H:lill OO0~ f'i!'f‘ll;l. -,ili Ill'\'i‘ll_lli-ri!l.!_!‘ :'1 1'llliliti!it_lll~4 l'l':ilin'nii r*'l-*t'li'it_':li RSN
anig s pressing the clectrical oscillations de-  oseillations 3 sonoraus eireuir, I pressing
veloped in the resonan ciremit upon an ele-  said edect e o~ htions iipon resoteint ey
vated coneductor. | e cuttaituned to e Frequency of <aio clectriend
. r”i!“!lii,f[]u_nlHf{lt'i'i"tlll.iﬂ}_‘,’EtH!tf:n!:lliti:l“_\' OsCi T Botis, o] PSSl o the electrien) os-
contintuous train of clectromagnetic wiaves  etlntions so produced i<l resofuthl eireint 75
whieh consists in developine » suhstantially vpon clevated condaetor, o
contintous train of electrien] oscillations i« L Theanethod of develonine s continnons
20 sonorous cireait and hupressine sabdbetectrieal - train of clectromagneiio wianves which con<iol s
| oscilations vipon g elevntod coudnetor, ) developtng a continnons tenin of clect rieal |
i 'I*ln*im_‘tlmrlnl'ih'k'l'_lnpiil;_:':-l substantially  oscillations in SOHOrOHS CIrcHil, appressinge 8o -
continnous train of clectromagenet i waves  sard efeetrieal oseillations Hpol i resotnt ep-
which consists i developing a sulstant iy cuit attaned to the Frequency of <aid elect e
23 vonlinncus {ram of cleetrien) csetHations in g osertltions, atid nmupressing the eleetrienl os-
sonorons cireait and causing <said clectrical o cillations so produeced in said resonant eireuit
ctlations to reproduce <imibar cloctrien] oseil- upon an elevated cowductor at tand s Lo ats 83
lations at ir:f'i't*:hvd Dotential 1noan :-Im-_:mu-l : !'mit-i:uiivm:t] taturad vate of vibreation to The
cotilietor, | e 0 requency of said electriend oscillations, |
3¢ s Themethod of developine o ~ithstantially L The method of developing g continnons
o continions train of <imple latrmonic electio-  train of clectromagnetic waves whicl consists |
magnel e witves whiteh eon<ists I developine  in developine continuous train of clectrieg) 9o . i,
asuhstantindly continnons train of sttnple har- oseillations in a1 sonorons ciretit, impressine
~mome electrienl o~cillations in ~onorous cir-  said electrical oscillad OIS PO 3 resolsnt. ¢ -
Ooewmttand impressing <aid oleetiien | oscillations  cult atiuied to the Frequenes of suid eloet riea] .
B upon an elevated comductor, L oseillation- can=<ing the electrieal oscilly- |
L ’U."l'lmnn'llmtltﬂ'ih:\t-lupiil;.:':: substintindly tions so developed 1y spid VeSO et 1o )5
' contintienss train of st havinonie vloctro- rejirad ge ~ilar oseiliazions g hereased po-
magietie waves whicls consists m developing  tential in an clevited conductor,. | | ‘
0. a substantiadly continuons train of ~stmplehar- 160 The method of developine a continuons :
- monte electrical oscillations in dsonoron~cir-  train of olect rotagietic waves whiclh con<is« N f
cull and causing said sitnple harinooice-oseilly- i developing a continnons train of efect rical too T S
tions o reprod e stmilar l*h-:flri:-u} ostilla- oscillations in 2 SONOFOHs Cirenil., HIPressiy e T e
| l-itlll'-‘r it ilitfl‘l.‘.‘ilﬁi'l'l ljfﬂl'lllinl'il_l ;ll!'{‘.!uk .‘l[l"ill'ult— | H:{iil v[uul rft-:lf “;-.;-i”;“ i(,“_-_.; “i"'“:“. ,-1.*.‘“,”“,!.‘.‘5!._
45 ductor. o | - T enif attined o the fregquency of il Clarirre;] | | I
| FO. As an hmprovement in the trtof de- - oseillations, anel causing the electrical aseilla- UL
virloning clectronsonet e wives the method  tons so developed in sl Fesonant cireuit to tog o
hereire deseribed of developine o continuous  reproduee similar oseitlh Dons al inereasoed po- e |
L1t ul'_r-ut.h Wiaves h,\‘ t't't'utin}.t' Q cotitinuons tentinl in an clevaled i'ninhllrlul' Atiunei as to | ER .' | ’
50 trin of electrical oscillations in wn clevated s Pandimintal natural vate of vibiation {6 f
conduetor. I L ~ the frequency of said eleet vleal oseilbdions,
L Asan mprovement in ihe 'l Ol {ratis- Ly testimony whercof 1 have herennto siuh- 110 L 3
Bitting i“l-l'”i}_““l]"H.E:J.IIHIHi".\'1"!‘*"!’-'*"*"“I'Hl,‘.:'lu*lif' sebihd Ly rete this 1o day of Junuanry, | : L7
wiaves the lll(ﬁi!Illil.lll'l_'i'illlli‘.'-.{‘l'ilﬂ'irf.r!.lil‘\'l"h_)ll* REOYS o . . . f
55 Ing a continuous train of such wives hy epe-. 00 0 WJOLN STONE STONE
'utin;:; d continuois II':IEH-_:LF t*l{*{'!'rir:ll t:.%r'fll:l—.' \\'il.llltﬁ‘i{fﬁ:. | - o o - 1
Lions in an elevatod conductor maodified e | G Mo STERLING, | | | =
cordance with the r-ai,:.t'nul'lf.: be transmitted, o Avwrnve fo Dinvoase - D
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Corrections in Letters Patent No. 7671,993.

T TN —

Yt is hereby certified that in Letters Patent No. 767,993, granted August 16, 1904,

upon the application of John Stone Stone, of Cambridge, Massachusetts, for an im-

| provement in “Space Telegraphy,” errors appear in the printed specification requiring

correction, as follows: On page 1, line 23, the dash after the word “coil”” should be
stricken out, and in line 24, same page, a comma should be inserted after the word

“ generator’’; and that the said Letters Patent should be read with these corrections

| therein that the same may conform to the record of the case in the Patent Oftice.

Signed and sealed this 4th day of July, A. D., 1900.
[sEAL.] . I. ALLEN,

Commessioner of Patents.



	Drawings
	Front Page
	Specification
	Claims
	Corrections/Annotated Pages

