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(No mu&al )

o .TO mZZ whom zt Maly concerm:

Be it known that I, JorN STONE STONE, f'a_
citizen of the United btates and a resident of
Cambridge, in the county of Middlesex and

State of Massachusetts, have invented:a cer-

-~ fication. - .

10

My 1111:'61'1131011 relatee to the art of trans-
mitting

- another: by meansof; electrorhatrnetlc waves

 without the use of ‘wires to ﬂ‘lllde the waves
to their destination: and it rela,tes More par-
ticularly to the system of such transmission in
which eleetromaﬂ netic waves are developed
‘by producing electric vibrations in an elevated

L5

20

25

conductor pretel ably vertically elevated.
‘In myv Letters Patent N 0S.

other Lette:rs Patent I have deserlbed SV S~

tems of space telegraphy in which. electroma,b—_
netic waves substantially simple harmonic in

form are transmitted by creating substan-
tially SIII]'I_’)IB harmonic' vibrations or 0%@111&—

tions in a SONorous circuit or system of cir-.

cuits and impressing such vibrations or oscil-
lations upon an elevated conductor.
that the electric vibrations so impressed upon

- the elevated conductor, and consequently the

- 30

35

40

45

electromagnetic waves radiated therefrom, .
may be 'slmple harmonic in form, I have
employed means whereby the deIdual cir-
cuits of a.complex of interrelated circuits are

made capable of vibrating as circuits of a

single degree ot freedom, In nLy L(—‘-tte;rs
Patent Nos. 7147
Reissued Letters Patent No. 12, 14:9 reissued

August 25, 1903, I have descr ibed and broadly
claimed_ mean"s_ whereby such complex of in-

terrelated circuits may be reduced to the
equivalent of -a number of circuits having a
- single degree of freedom.

| ic:;illy c'l&i_med therein one of the means where-

The |-

by this result may be accomplished.
means broadly described and claimed consist
in providing each circuit with sufficient aux-
iliary inductance to render the mutual in-

| 714,756 and;i
__ 714 831, dated December 2. 1902, and in

'compa,red to umty '-

In order

56 and 714, 831 and In my

1 have also specif-

cuit small compal ed to the squ‘u‘e root; of the

product: of the inductances of the circuits. :

The specific means therein claimed was an:

|-small: compared to the square root:of the
| product of the inductances of the two. circuits.
| ':.'Another specific means whereby the same re-

intelligence .from . one  station. to | sult is accomplished is fully set forth by me

|.in my Letters Patent Nos. 714: 832 and 714,833,
dated” Deceimber 2, 1902, wherem i have-
shown that the function of the aumlmry in-
ductance-coil may be perforined by:the pri-
mary of the transformer connecting the
sonorous circuit with the elevated cond uctor
| by so proportioning said primary thatit ﬁhall-

supply the auxiliary inductance, which in the
other specific form of my invention was sup-

i auxiliaryinductance-coil in each, eircuit; Where-';"_,;]f
{ by the mutual inductance - between said eir-+:"

tain new and useful Improvement in Space: ;f-"cmt and ‘an_ associated éircuit -is: rendered.

L-Telegraphv, of Whlch the following is a spec.l—;

55

00

plied by means of the auxiliary inductance-

coil. This 1s accomplished. by SO demgmng_
the: tr ansformer that the ratw M 18 sma,llj_.:
A le-

resor ted to in the ~onstruction of the so- czﬂl@d
““constant” current- tr&nsformers, and it may

“also be accomplished in a plurality of ways
set forth in my Letters Patent Nos. 717,467
‘and 717,515,

in the art of wire teletrraphv
In the present Spe.mhcatmn 1 confine myself

Whlch is the 0pp0$1te- .
course from that'in general pursued ‘in con- - -
structing a step—up transformer and -1s Onl Vo

75

.8:'::-.

and limit my claims to means for reducing a .

.complex of conductively-connected mrcmtg to

the equivalent of a system of circuits each of

a single degree of freedom. . The circuits in

this case at the transmlttmﬂ'_sta,tmn are a SoO-

cuit, and an elevated transmlttmg—ﬁonductor

or linear oscillator, which is a poor oscillator
-~ At ther ecelving-
'Statlon the mrmuts are an elevated receiving-
conductor or linear oscillator, whichis a.poor
oscillator and a good. absorbmcr-cu cuit, and a

and good radmtmﬂ—clrcult

closed resonant circuit, Whmh 1S7 8- perswt-

“ently-oscillating circuit, and therefore 4 poor

ductance between it and an aaso{:,mted mr—-L &b%OI‘blﬂﬁ-CIICUIt excepb for the ener gy of

‘morous circuit er closed Oscﬂlator which is a
persistently - oscillating - poor radla,t,mu* cir-

95




" -small compared with the eapacity of the con-
- denser which connects the two circiits.
my Letters Patent Nos:- 717,467 and 717,515
in the art-of wire telegraphy I have described.
“~and claimed this specific means of reducing a

-._. [0

. 'l.'."-‘l"'
.

;eurrents ef the trequency to whleh it is. at— |
tuned. The particular mecans: employed for
reducing the aforesaid complex of conduct-
ively-connected circuits to the equivalent of
“a system of elreulte each having a

single de-
gree of freedom is a condenser of capacity

f“—eemplex of circuits to the equwelent of a sys-
“tem of circuits each of a single degree of

L5

freedom.

" be small cempared w1th the qelt energy of

20

sald circuit. -
The relation of the Speelﬁe 1nvent10n herein
to be claimed to the broad principle herein-

,.befere stated may be best understood by hav-
ing reference. to .the drawings which accom-

pany and ferm a part ot the present speelﬁ—
cetmn o
In the dra.wmgs, Flﬂ*ure 1 represents in dla-

| - grem &pparetus and arrar crements of circuits
~_constituting a tranemlttmg system. Fig. 2

_3 .

I M' is' a transformer.
CC¢ CC are condeénsers.

- 35

~ source of perledleally -varying electromotive |
" force.

' represents in diagram apparatus and arrange-
ments. of circuits’ eonshtutmg a reeewmg_
'-.-syetem -

In the ﬁﬂ'ures, YV isan. eleveted eendueter
L. I./; are inductances.
s 1s a spark-gap.
A is an alternating-current generator or other

o B is a battery.” R.is arelay. ‘Kisa
,reeewer herem 111uetrated as a eeherer k1S
a key. ST * |

In Flcr 1 the eleva,ted eenducter 1S con-
duetwely connected to a sonorous circuit s
C C’' I.. In order to impress a simple har-

. moniec eleetromobwe for ce upon the elevated

) conductor' 'V, electrical - osmlla,tlcms Are Pro-

duced in ‘the sonorous. circuit.
~ rise to a corresponding difference of potentla,l |
" at the terminals of the condenser C’ in the
- elevated-conductor -system V (' L.
- corresponding forced : simple. hermome elec-
“tric oscillations result therein.
“of the condenser-C" belng large compared to |
' .that of the condenser C, the. oscillations in’
.- . thesonorouscirecuit are not materially affected
“ by the association of this ClI’C‘lllt Wlth the ele—

55

~ The capacity

Vated-cenduetor system.".
In Fig.

CL¢. - When simple harmonic electric os-

clllatmlls are set up in the elevated conductor,

_60

oo euidt.

a corresponding difference of . potential is set
- up at the terminals of the condenser C'.'and
-_cor reSpendmg forced sunp]e harmonic elec-
“trical vibrations result in the resonant cir-
It the frequency’ ‘of these vibrations is .
65 the same: as thet to whleh I:he resena,nt clreult .

. .
'r'..i;_J-

In

‘terially affected.by
'cmt with the elevated conductor.
The underlyme' principle for ac- | -~ Nomention has heretofore been made of the .
‘eompllshmg this result is in all instances that
the mutual energy of each circuit with all of

- the interrelated circuits of the system: shall

These give

E and

| =9 the. elevated -eendueter is cen—_{
,duetlvely a,sseelated with a resonant circuit.

TOUS. circuit centalnmﬂ' a eondensel

is e,ttuned seld resonant elremt reepends en-

ergetleally and’' has “electrical oscillations of
relatively great ‘amplitude developed in it,
‘whereas if the frequency of these v1b1?'at10ne-

be different from that to which the resonant

circuit is attuned the resonant circuit re-

70

sponds but feebly and has electric oscillations™

of relatively small amplitude develeped In if.
The capacity of the condenser C’ being great
compared to that of the eondenser C, the os-

cillations in' the resonant circuit are not ma-
the association of this elr—- |

funetlen of the condensers ', as these con-

- densers are not essential to the tuning of the
circuits. in which they are placed, but merely
‘serve to shunt the relays R out of the resonant

circuits. In order that these eendeneers may
notappreciably affect the tunin o of the circuits
in which they are included, and thereby lower

the resonant risé.of potential at the plates of
the condenser C, they are so constructed as to . -

have large capacities compared te the e&pael-

| ties of the condenser C.

75

8{3:-.

| go..

No mention has heretofore been made of the -

function of the condensers C: and inductance-

colls L'y, as the functions of these elements

have been fully described in my applications,

Serial No. 198,871 and Serial No. 193,372, filed

February 13, 1904 and as they form no essen-

| tial part of. the present inventicn.

05

This application is a division-of- m? a,pphea- -

tion, Serisl Ne 182 632, ﬁled Novembel 20,
0 1903.. - |

L elelm%, . |
1. In a system of sl:)eee telecrraphv, 2, SOno-

100 -'

rous circuit, an elevated transmitting-conduc-

-Ltor and a eendenser for conductively connect-
ing the sonorous circuit with the elevated con-

ductor, and meanswhereby the mutual energy
of the sonorous.circuit with the elevated con-

“ductor is rendered small compared to the self-
: energy of sald sonorous circuit. |

2. In a system of space teleﬂ‘raphv, a4 reso-

na,nt circuit, an elevated recewmﬂ-eenduemr |

and g condensel for eonduetWely connecting

the resonant circuit with the elevated eondue—~
tor, and ‘means whereby the mutnal energy of
_,-the resonant circult with the elevated conduc-
“tor is rendered small eomper'ed to the eelf—en~
ergy of sald.resonant circuit.

3. Inasystem of space ueleﬂ‘raphv a persist-

;ently oscillating circuit, an elevated conduec-
torand a eendeneer for eonductlvelv connect-
- ing the persistently - oscillating circuit with
the. elevated conductor, and means whereby -
I the-mutual energy of the permetent]v-eseﬂlet— |
| ing circuit.with the elevated conductor is ren-
-.dered small compared to the Self-enel gy of
»said perSIStently—esellle,tmfr circuit.. -'

105

IIO
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12':5__

4. "In.a system of space telegraphy, a. sone-vf"', |

an ele-

vated transmittin cr-eendueter con neeted to the.

termmale ef smd condenser, and another con-

1:31::».- '.




| '_-]dpnser in said ‘sonorous; clrcmt of capamty_‘.
‘small compared to the. capamty of -the first-
mentioned condenser wherebv the mutual en- |
ergy of: the sonorous circult with ‘the elevated
conluctor is rendered small campared to the-,'
self-cnergy of sald sonorous circuit. .
- 5. In a systém of space telegraphy, a Treso-
~ -nant circuit containing a condenser,.an ele-

10O

.767.990

vated receiving - conductor connected to the

ter mma]s of sald condenser arnd another con- |
~ denser ‘in said resonant circuit of capacity |
small compared to ‘the capacity of the first-.
~ mentioned condernser whereby: the mutual en-.
ergy of the resonant circuit with the elevated -
conductor is rendered small compared to the

. self-energy- of said resonant circait:

- 20

- —of capacity small compared to the capacity of |
- the first-mentioned condenser whereby the.
mutual energy of the per smtentlv-oecﬂlatmﬂ"
cm;,mt w1th the elevated ccnductor isrendered

25
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- 8. Tnasystemof space telegraphy,apers:tst.-'“__
-ently -oscillating ecircuit ‘containing a con--|
~denseryan eltvated conductor-connected to the -.__'Scrlbed my name thls 12th da,y of Decemhm -
ter mmalfs of said condenser, and another con- |

~denser in said perslstently-osclllatmg cireuit I

L i

—

1
- or—

S reqmrmg correctlon as follows

Oﬂice
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S rerr— —
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Slgned and se,a,led t-hlS 111:h da,y of J uly, A_ D., 1905

small compared to the sclf-—enerb rof s*ud per-

Slstently-osclllatlnﬂ circuit.:
7. In a system of space: teleﬂ'raphy, a S0NO-

‘rous circuit, an elevated transmitting-gonduc-
“tor, a. condenser for: conductwely connceting 30

the sonorous circuit-with the elevated condue-

‘tor, and means whereby the mutual energy of.
-the sonorous circuit with the elevated conduc-

tor is rendered small compared to the self-en--

ergy of -said sonorous circuit, in combmatmn 35

with a resonant circuit an elevated receiving-

-conductor a condenser for connecting the reso-
nant cu-cult with the elevated conductor and

means whereby the mutual energy of the reso-

"f‘.nant circuit with the elevated conductor is ren-- 4o
| dered small com pal ed to the self-energy of smd |

resanant cir¢cuit,
~In testimony whereot 1 have hereunto sub-
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Wltnesses | -
G. ADELAIDE HieGiNsg

EL_LEH B. TOMLINSON.

It is hereby certlﬁed that in, Letters Pa.tent No. 767 990, granted August 16, 1904
-_'upon ‘the applma,tmn of Tuhn Stone Stone, of Cambrldﬂ*e, Massachusetts, for a.n .
1mpr0vement in _“ Spa,ce Telegraphy,” errors- appear in the pmnted Speclﬁcatmn.
011 page 1 lme 76 the quﬂtatlons 1nclosmg the -1
Word “ constant ’’ a,nd the hyphen between the WOI‘dS ¢ current” and br&nsformers no
,jshould be- strmkc,n 01113 a,nd 111 lme 87 sa,me pa,ge, a eomma should be mserted a,fter |
|: the WOI"d < osmllatmg” : a.nd tha,t the %&ld Letters Patent should be rea.d W‘lth these -

| ”ﬂorrectmuf-: therem that the 5a.me ma,y conform to the record of the case in the Pa,tent

F. 1. ALLEN#

-~ Commaissioner of Patents,
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ergy of: the sonorous circult with ‘the elevated
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self-cnergy of sald sonorous circuit. .
- 5. In a systém of space telegraphy, a Treso-
~ -nant circuit containing a condenser,.an ele-
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vated receiving - conductor connected to the

ter mma]s of sald condenser arnd another con- |
~ denser ‘in said resonant circuit of capacity |
small compared to ‘the capacity of the first-.
~ mentioned condernser whereby: the mutual en-.
ergy of the resonant circuit with the elevated -
conductor is rendered small compared to the

. self-energy- of said resonant circait:

- 20

- —of capacity small compared to the capacity of |
- the first-mentioned condenser whereby the.
mutual energy of the per smtentlv-oecﬂlatmﬂ"
cm;,mt w1th the elevated ccnductor isrendered
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with a resonant circuit an elevated receiving-
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It 1s hereby certified that in, Letters Patent No. 76«r 990 granted August 16, 1904,
upon the apphcatmn of John Stone Stone, of Cambndge Maaaachuaetts for an
1mprovement in ‘“Space Te:legraphy,” errors a.ppear in the pmnted specification

requiring correctmn a8 follows: On page l, line 76, the quotations inclosing the

 word “ constant” and the hyphen between t]ie words “ cnrreﬁt” and * gransformers "’
' should be stricken out, and in line 87, same page, a comma should be inserted after

' the word “osclllatmg”, and that the sa.ld Let.ters Patent should be read with these

corrections therein that the same may conform to the record of the case in the Patent
Office. -
Blgned and sealed this 11th da,y of July, A D., 1905
[EEAL] _ F. I. ALLEN,

Commassioner of Fatents.
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