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Be it known that I, Joux StoNE STO\*E,
citizen of the United Sbates and a-resident of

. Cambridge, in the county of ‘Middlesex and

State- of Massachusetts, have invented a cer-

tain new and useful Improvement in Space
: TeleO‘raph_y, of which the followingis a spe01-°

fication.

My invention relates to the art-of transmit-
ting intelligence from one station to another
by means of electromagnetic waves without
the use of wires to guide the waves to their
destination; and it relates more particularly
to the system of such transmission in which
the electromagnetic waves are-'developed by

‘producing electric vibrations in an elevated

conductor, preferably vertically elevated. - In

-my Letters Patent No. 714,756, dated Decem-
‘ber,1902,I have described such system of space
telegraphy in which forced simple harmonic .

electric vibrationsare developed in an elevated

" conductor by means of a sonorous or persist-

ently-oscillating circuit associated therewith.

In this system ‘and in other systems of space

telegraphy in-operation to-day it has been
found necessary to employ elevated transmit-
ting-conductors of considerable height in or-
der to transmit appreciable amounts of energy

- by electromacnetm waves over commercial
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distances.
This invention. con31sts of an appcu atus for

) transmitting large amounts of energy by
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electromagnetic waves without the use of the
high vertlcal conductor heretofore employed.
The invention may be best understood by

having reference to-the drawings which ac-,
. company and form a-part of this spemﬁcatlon )
In the drawing the figure represents vari--

ous embodiments of my i.vention whereby
the employment of a high vertical conductor
is rendered "nnecessary.

- In the ﬁorure Ais an alternatma-currenﬁ

generator. . Lis akey. MM are transform-
ers. I I are the primary and secondary
viindings of ‘vansformer M. L'L/ are in-
ductances O are condens. vs  sisaspark-
gap. Visan elevated conductor cons1st1n0*

(No model. )

of a lmetal .plate, preferably circular in.form
and parallel to earth and whose diameter, and
consequently whose periphery, is preferably
great compared to its distance from the
ground. - However, a metallic plate of other
shape or ‘any other suitable laterally-extend-
ing member may be employed, and preferably
its distance from the ground should be small
compared to its smallest dimension.

The natural period of the sonorous circuit
s C I L is made equal to the fundamental pe-
riod of the elevated-conductor system, con-
sisting of the metal plate V or other suitable
laterally-extending member and its connec-
tion 0 I K to earth or to some harmonic of
such fundamental period; and_ 101 this' pur-

_pose the electromagnetic constants of the so-

norous circuit may e Va,ued . An inductarice

L’ or.a condenser C/'may be connected in the
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circuit o L E for- the,pm poses hereinafter set '

“forth.

The function of the auxiliary inductance L
is, as explained in my hereinbetore-mentioned

Letters Patent, to swamp the -effect of the

mutunal’ mductance between the sonorous cir-
cuit-and the elevated-conductor system .and
to thereby reduce the complex of interrelated

“circuits to the equivalent of a system of cir-

cuits each having-a smale degree of freedom,
so thatsimple hal monic elect;romaornetlc waves
of a frequency determined by the capacity

and inductance of the sororous circuit may

be radiated.:
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The reactance at the duvmw-pomt ) for '

slow frequencies is determined by the capac-

ity of the plate V with respect to earth and

varies as the area of the plate and inversely
as its sepwrafmon from earth. As the fre-
quency is increased the reactance at the drlv-
ing-point o is in the nature of acapacity re-
actance and diminishes as the frequency in-
creases, ﬁnally becoming zerc when the fre-

quency is equdl to the tundamental frequency’
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n-of the elevated conductor V. Forany fur--

‘ther increase in frequercy from "this point
; the reactance at the driving-point ¢ becomes.

in the nature of an 1nductance reactance,
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which Increases as the frequency is further

_increased, the curve which shows the vari-

ation of reactance with frequency becom-
ing asymptotic with the ordinate drawn in
the positive direction from the point on the
axis of abseissse representing the first har-
monic 2" of the fundamental frequency n. As
the frequency passes through the value 2"
the reactance at the driving-point o suddenly
changes from an inductance reactance of in-
finite value to a capacity reactance of infi-
nite value, the curve which shows the varia-
tion of reactance with frequency being
asymptotic to the ordinate drawn in the nega-
tive direction from the point on the axis of
abscisse representing the first harmonic 9" of
the fundamental frequency n. When the
trequency is equal to the first harmonic 2" and
the reactance at the driving-point ¢ is infinite,
the elevated-conductor system refuses to vi.
brate—i. e., the elevated-conductor system is
then equivalent in length to a half-wave Iength
of the oscillations impressed upon it. As the
frequency is further increased from the first

harmonic the capacity reactance again wanes,

becoming zero when the frequency is equal
to the second harmonic 3" of the fundamental
frequency #, and soon. In other words, the
curve showing the variation of reactance. at
the driving-point ¢ with frequency is a dis-
continuous curve, which is zero when thefre-
quency is equal to the fundamental frequency
7, which passes from plus infinity to minus
infinity as the frequency passes through the
value 2", which is zero when the frequency is
3% which passes from plus infinity to minus
infinify when' the frequency passes through

. the value 4", which is zero when the frequency
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is 5%, and 'so on, the positive values of said
curve representing inductance reactances and
the negative values thereof representing ca-
pacity reactances. = .

When the reactance. at the driving-point o
is a capacity reactance, an inductance of suit-
able value is inserted in the conductor o L E,
connecting the center o of the plate V to
earth, as shown at 1/, Fig. 2, in order to bal-
ance said reactance, so that the fundamental
period of the elevated-conductor system will
be equal to the frequency of the oscillations
or vibrations developed by the - sonorous cir-
cuit s C It L or to some multiple or submul-
tiple of such frequency.

When the reactance at driving-point »is an
inductance reactance, a condenser of suitable
value is inserted in the conductor o L. E, as
shown at (', Fig. 3, in order to balance said
reactance so that the fundamental period of

- the elevated-conductor system will he equal

to the frequency of the oscillations or vibra-
tions developed by the sonorous cireuit « C I
L or to some multiple or submultiple of such
frequency. s ‘ .

In Fig. 4 an alternating-current generator

of frequency high compared with the alter-
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nating -current genevators of commerce is
connected in series with the primary 1, of the
transtormer M, whose secondary I. has large
inductance to reduce the frequency of the fun-

damental of the elevated-conductor system to.

the frequency of the currents developed by
the generator or to some harmonic of such
frequency. , :

This application is a division of my appli-

cation, Serial No. 182,634, filed November,
.25, 1903. '

I claim— o

1. In a system of space telegraphy, an ele-
vated-conductor system comprising a metallic
plate of periphery large compared with its dis-
tance above the earth, and means fordevelop-
ing electric vibrations therein: :

2. In a system of spaee telegraphy, an ele-
vated-conductor system comprising a metallic
plate of periphery large compared with its dis-
tance above the earth and means for develop-
ing forced electric vibrations therein.

3. In a system of space telegraphy, an ele-
vated-conductor system comprising a metallic
plate of periphery large compared with its dis-
tance abové the earth, and means for develop-

ing forced, simple harmonic electric oscilla-

tions therein.

4. In a system of space telegraphy, an ele-.

vated-conductor system comprising a metallic
vlate of periphery large compared with its dis-
tance above the earth, and means for develop-
ing therein electric vibrations of a period
equal to the fundamental period of said ecle-
vated-conductor system or to some harmonic
of such fundamental period. :

5. In a system of space telegraphy, an cle-
vated-conductor system comprising a metallic

plate of periphery large compared with its dis- .

tance. above the earth and means, including -

ani inductance-coil, connecting said plate to
earth. . :

6. In a system of space telegraphy, an cle-
vated-conductor system comprising a metallic
plate of periphery large compared with its dis-
tance above the earth and means, including
an inductance-coil, connecting said plate to
earth, in combination with means tor devel-
oping electrie vibrations in said elevated-con-
ductor system.

7. In a system of space telegraphy, an ele-
vated-conductor system comprising a metallic
plate of periphery large compared with itslis-
tance above the earth «nd nmicans, including
an inductance-coil, connecting sai plate to
earth, in combination with means for devel-
oping therein electric vibrations of a period
equal to the fundamental period of said cle-
vated-conduetor system or to some harmonic
of such fundamental period.

8. In a system of space telegraphy, an ele-
vated-conductor system comprising a metallic
plate of periphery large compared with its djs-
tance above the earth and means connecting
said plate to earth, in combination with a so-
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mnorous eircuit for developing electric vibra-

~tions in said elevated-conductor. system.
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9. In a system of space tele(rraphy, an ele-

vated-conductor system comprising a metallic

plate of periphery large compared with its dis-
tance above thie earth.and means connecting
said plate to-earth, in combination with a so-
norous circuit for developmfr therein electric
vibrations of a period equal to the fundamental
permd of said elevated-conductor system or-fo
some harmonic of such fundamental period.

10." Inasystem of space tele«rraphy, an ele- |
vated-conductor system comprising a later-

ally-extending conducting member and means
connecting said member to earth, in combina-

-tion with a sonorous circuit for developing

electric Vibratmns in said. elevated-conductor
systerd.

11. In a system of space teleoraphy, an ele~

vated-conductor system .comprising a later-
ally- extending conducting member and means

connecting sald member to earth, in combina~
tion. with a sonorous circuit for developing .
therein electric vibrations of a period equal
‘to the fundamental period of said elevated-

conductor system or to some harmonic of such
fundamental period.

12. Ina system of space telecrmphv, an ele-
_vated-conducter system comprising a later-
ally-extending conducting member and means,

including an 1nductance 0011 connecting said

‘member to earth, in- comblnamon with a so-

norous circuit for developing electric vibra-

.. tions in said elevated-conductor system.
35

13, In a system of space telecrraphy an ele-
vated-conductor system comprising a later-
ally—extendmo conducting member and means,
including an inductance- c01l connecting sald

imember to earth, in comblnamon with a so--
' norous circuit for developing therein electric
.vibrations of a period equal to the funda-
mental period of said elevated-conductor sys--
tem or to some harmomc of such tundamental

perlod
14. Ina qystem of space, telewraphy, means
for developing electric vibrations of definite

',trequency associated with an elevated - con-

ductor system comprising a metallic plate of
periphery large compared with its distance
above the earth and means for balancing the

_reactance of the elevated-conductor system for
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electric vibrations of said definite frequency.

15. In a system of space telegraphy, a so-
norous ¢ircuit for developing electric vibra-
tions of definite frequency dssomated with an
alevated-conductor system comprising a nie-

tallic plate of periphery large compared wuh

its distance above the earth and means for b i-
ancing the l-eact‘mce ot the elevated conductor

8

system for electrlc v1brat10ns of sald deﬁmte
frequency.:

16. In a system of space teleormphv means
for developing electric vibrations of definite
frequency associated with an elevated -con-

ductor system comprising a metallic plate of

periphery large compared with its distance
above the earth and an inductance-coil for bal-
ancing the reactance of the elevated-conductor
system for electric v1brat10ns of said definite
frequency.

17. Ina svstem of space telegraphy, a so-
norous circuit for developmw electric vibra-

-tions of definite frequency associated withan

elevated-conductor system comprising a me-

‘tallic plate of periphery large compared with

60'.
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its distance ‘above the earth and an induct- -

ance-coil for balancing the reactance of the
elevated-conductor system for electric v1b1a—
tions of said definite frequency. . - -

18. In asystem of space telem'aphy, means.
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for developing electric vibrations of definite -

frequencv associated with an elevated-con-
ductor system comprising a laterally-extend-

ing conducting . member and ‘means for bal-

ancing the reactance of said elevated - con-
ductor system for electric vibrations ot said

‘definite frequency.

19, In a system of space telegraphy, a so-
norous circuit for developing electric vibra-
tions of definite frequency assocxa,ted ‘with an
elevated-conductor system comprising a lat-

: erallv extending conducting member, and
_means‘for ba?ancmw the reactance of said ele-
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vated-conductor system for elec.,mc vibr a’mons' :

of said definite frequency.
“20. -1In a system of space telewraphy means
for developing electric vibrations of definite

{requency associated with an elevated -con-

ductor system comprising a laterally-extend-

ing conducting member and an inductance-

0011 for balancing the reactance of said ele-
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vated-conductor system for electric vibr atwm S

of said definite frequency.

21. In a systein of space telegraphy, a 50-
norous circuit- for developing electric vibra-
tions of definite frequency associated with an
elevated-conductor systein comprising a later-
ally-extending conducting member and an in-
ductance-cotl tor bqlanum" the reactance of

said elevated -conductor systemi for electric’

vibrations of said definite frequency.
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In testimony whereof I have hereunto sub-

-scribed my name this 7th day of December.

1908. , .
. JOHN STONE STONE.
‘Witnesses: -
Avex. P. Browxe,
- Bramurp T. JUDKINS.




It is hereby certified that in Letters Patent No. 767,988, granted August 16, 1904,
| upon the application of John Stone Stone, of Cambridge, Massachusetts, for an im-
| provement in “Space Telegraphy,” errors appear in printed specification requiring
. correction, as follows: On page 1, line 38, the word “drawing” should read drawings,

| the word “ figure”” should read Jigures, and the word “represents” should read repre-

sent; on page 2, in lines 7, §, 16, 18, and 33, the symbol “2"” shounld read 2n, in lives
27 and 36 the symbol “ 3"” should read Sn, in line 38 the symbol 4" should read 4n,

and in line 39 “ 5" should read &n; ’and that the said Letters Patent should be read

with this correction therein that the same may conform to the record of the case in
the Patent Office. . ' '
Signed and sealed this 4th day of July, A. D. 1905,
[sﬁAL.] o F. I. ALLEN,

Commissioner of Putents.




