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To all whom 1t may concern:

Be it known that I, JOEN STONE STONE, 2
citizen of the United States, and a resident of
Cambridge, in the county of Middlesex and

5 State of Massachusetts, have invented a new
- anduseful ImprovementinSpace Telegraphy,
‘of which the Following 13 a speciiication.

»~ This mmvention relates to the art of trans-
mitting intellicence from one station to an-

other without the use of wires to guide the

more particularly to systems for receiving
signals transmitted hy such waves. N |
- The object of the present invention 1s to
so adjust the elev&tef conductor system of a
wireless telegraph receiving system relative
to an assoéiatet}:’ tuned or resonant recelving
. circuit or  eireuits- that, first, a persistent
train of elecfromagnetic waveag of a prede-
termined frequency impinging upon the-ele-
vated conductor shall cause the associated
circuit or circuits to respond energetically;
that, second, a persistent train of electromag-
netic waves of frequency other than.said pre-
determined frequency impinging upon the
elevated conductor shall cause the associated
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29

95

tuned or resonant circuit or circuits to re-

spond but feebly or not at all; and that,
third, abruf)t or impulsive electric forces act-
ing upon the elevated conductor shall like-
-wise produce but feeble response ¢ no re-

30

sponse at all in the associated tune: or res--

onant circuit or circuits. _ .
- The first and second.objects of this inven-
35 tion may be attained by giving the elevat d

concuctor system a pronounceﬁ fundamental
rate of vibration equal in frequency to that-
to which the tuned or resonant receiving cir-

cuit or circuits is attuned. The first and
second objects of this invention may there-
fore be attained by placing a suitable in-

ductance or capacity in the.elevated conduc-

"tor near its connection to earth, if it-be an

earthed elevated conductor, or at the center
45 of the receiving conductor, if it be an un-
 .parthed conductor, as.thereby the receiving
» conductor system will be given a pronounced

. 3 T | = , X
and predetermined rate of vibration muen as
8§ stretched string may be given a predeter-

50 mined and more pronounced rate of vibra-

tiop by the addition of a suitablp load at its
. eenter. If 'herefore,the loading mductance
or capacify added he made such as to give the

" . elevated conductor system a pronounced rate
55 .of vibration equal-to the frequency to which

waves -to their destination; and 1t relates

| the associated tuned or resonant receiving

cireuit or circuits is attuned, the {irst and sec-
ond objects of the invention will be realized.

This simple expedient, however, is not suffi-

cient to accomplish the third object of thé
present invention, and for this purpose 1

| may give the elevated conductor system a
pronounced natural rate of vibration differ-

ent frem that to which the associated tuned
or resonant circult or circuits 1s attuned
while making the elevated conductor system
highly responsive to persistent trains of
waves of the frequency to which the. asso-
ciated tuned or resonant receiving circuit or
circuits i1s attuned. For the purpose of ac-
complishing the third object of the present
mvention fmay also provide means having
{or such natural vibrations as may by abrupt
or impulsive elettrical forces be created n
the elevated conductor, practically zero re-

compared to the impedance of the means by
whic}il_ the tuned or resonant recerving circuit
or circults is assoclated with the elevated
conductor system, whereby such natural vi-
brations may be conducted to earth around
such associating means and hence prevented
from passing through said means and thereby
vroducing even a feeble response in the afore-

said tuned or resonan{ receiving circuib or.

circuits. |
JIn other words, I actomplish the objects

of the present invention by giving the ele-
vated conductorsystem s pronounced natural
‘raté of vibration different from that of the
waves the energy of which is to be received,

and, consequently, different from that to
which the asscciated tuned or resonant re-
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‘actance, or, at least, an impedance low as

80

20

ceiving circuit or circuils is attuned; by

making - the -elevated conductor system
highly responsive to persistent trains of
waves having the frequency of those the

energy of which is to be received and, con-

95

sequently, the frequency to which the as-

sociated tuned or resonanti receiving circult

or circuits is attuned; and. finally by con-

veylng such natural oscillations as may be
developed in the elevated conductor by ex-

‘traneous electrical impulses of frequency
djfferent from that to which the tuned or
réesonant Treceiving circult or “circuits 1S
attuned, or such as may be developed there-

in by abrupt or impulsive electrical farces,
to earth around the means whereby said

tuned or resonant receiving cireulf or circuuts
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i« associated with the elevated conductor | particular principles involved in the present

BV S Gedil,

One of the several embodiments of my
invention whereby the above mentioned
objects have been realized 1m practice con-
sists of an elevated conductor gystemn coms
prising a cireuit including a serially connected
coil and condenser, an elevated conductor

and an earth connector; the elevated con-

ductor and carth connector belng connected
in parallel with respect to said cireuit and
ea{:}i}.',

for the same frequehey,—that is to say, the
fundamental period of the elevated con-
ductor, whnen isolated, being equal to the
neriod of the earth connector, when isolated;
and sald circuit having, for persistent elec-
trical  oscillations of the frequency of the
waves the energy of which is to be received,
o reactance equal in value and opposite in

s1g1 1o the resultant reactance of the elevated

conductor and its earth connector. The
results are, that the earth connector de-
termnines. the most pronounced natural rate
of vibration of the elevated conductor sys-
tein because, for either natural or forced
slecirical oscillations having such rate of vi-
hration, the reaction of the aforesatd circuit
which includes the serially connected coil
and condenser upon the rest of the elevated
conductor system is zero, said cireult being
shunted by the earth connector which for
such joscillations has zero reactance and
practically zero lnipedance; that the afore-
said cireuit which meludes the senally con-
nected coll and condenser, by balancing the

rogultant reactance of the rest of the elevated

conductor system for persistent electrical
oscillations having the frequency of the
waves the energy of which is to he received,
renders said systemn highly responsive to

s

persistent  oscillations ol such frequency;
and, that the earth connector, having zero
reactance and practically zero unpedance
for eclectrical oscillations having the fre-
quency of the most pronounced mnatural
rate of vibration of the elevated conductor
systemn, conducts such natural oscillations

‘a8 may be developed in the system to earth

around the aforesaid circuit with whieh the
resonant receiving circuit or osciliation de-
tector may be assoclated, .
The present invention is a development
of those deseribed m my oS, Letters f*’atmlt

Nog., 767,994, dated Aug. 16, 1504, and
802,417, 802,421, 802,425 and 802,426,

dated Oct. 24, 1905, to which reference inay
he had for a more complete explanation of
certain of the generad pi‘in_r'ipljes mvolved
in the. present application than need be set
forth herein; and it s especially a develop
ment - and modification of the mvention
described in v application Serial  No.
320,004, filed simultaneously herewith, mn
which I have fully explained certain of the

when isclated, having zero reactance

——

‘e

- whereby
reslized.,

application. |

My invention may best be understood by
having reference to the drawings which ac-
company and form a part of this specifica-
tion and which diagrammatically illustrate
organizations of circuits and apparatus
wherebv the hereinbefore stated objects may
convenmently be realized 1n practice. :

In the drawings, Figure 1 is a diagram
representing a space delegraph recetving
system which embodies my invention in its
simplest form. Fig. 2 i3 a diagram repre-

 senting another and preferred form of my

invention. Figs. 3 to 12 inclusive show a
set of curves drawn torectangular codrdinates
in which the ordinates represent reactances

represent. frequency, which illustrate the
proportionment of the various elect. .-inag-
netic constants of the several elements of the
systems shown in Figs. 1 and 2, and which
araphically set forth the mode of operation
of the invention. . | o

In the figures, V is an elevated conductor
per 8e. | -
- Eis an earth connection.

(1 C, C, are condensers.

I, 1., are inductance coils.

I, and I, are the primary and secondary

coils of the transformer M, said coiis heing

preferably so spatially related that the mu-
tual energy hetween the primary and sec-
ondary circuits is small as comparcd with the
product of the self energies of said circuits.

W is an oscillation detector of any suitable
construction and is herein shown as consist-
ing of a Wollaston anode immersed in an elec-
trolyte. | | |

T is a signal-indicating device which may
be a telephone recetver.

B is a battery and R 1s an adjustable re-
sistance, sald battery and resistance con-
stituting a potentiometer. .

The three essential elements of iy 1nven-
tion are the elevated conductor Vo, the
earth connector o L. C, shown herein as
sarthed at ¥, which 1s the same point at
which the circult o 1, C, is earthed, although
it will be understood that the circuits o 1. U
and o I, €, may have separate earth con-
nections, and the circuit which includes the
seriallv connected coil and condenser 1, and C,.

My invention resides In the arrangement
of the uforesaid elements-and in the propor-
tionment of their electromagnetic constants
the foregoing objects may be

Vo is an elevated conductor consisting 1n

Fig. 1 of the elevated conductor per se, and
in Fig. 2 of the elevated conductor per se

and the serialiy connected inductance coil I
"0 1, C K is an earth connector having
both cases zero reactance for the same ire-
quency for which the elevated conductor Vo
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has zero reactance, so that for natural oscil-
lations of a frequency equal to the most pro-

nounced natural rate of vibration of the

elevated conductor system, the point o is a
point having practically zero potential to
earth. .

I, C; is a circuit including a serially co -
nected coul and condenser and having for

persistent electrical oscillations of the fre- !

quency to which the resonant receiving cir-

cutt C, I, 1s attuned, a reactance equal and 7

opposite to the resultant reactance of the
elevated conductor Vo and earth connector
0 L. C K, which are connected in parallel with
respect to the system o 1,-C, E.

The system, o I, C, E -together with the

elevated conductor Ve and earth connector

o L. C K, which are connected in parallel with
respect to the system o I, C, E, consti-
tutes the elevated conductor system. For
persistent_electrical oscillations of the fre-
quency to which the resonant receiving cir-
cuit i1, 1s attuned said elevated conductor
system has zero reactance, the resultant
reactance of the two components Vo and

0 L C E of said elevated conductor system
being balanced by the reactance of the cir-

cuit- which mncludes the, inductance I, and
the capacity C,. Under these circumstances
it will be seen, especially by reference to the
curves shown in lgigs. 4 and 9, that the earth
connector o L. C K and the circuit which in-
cludes the coil I, and coridenser C, constitute
a parallel branch circuit having for persistent
electrical oscillations of the frequency of the
waves the energy of which is to be received,
a reactance equal and opposite to the re-

actance of the rest of the elevated conductor .

system, so that said system is highly re-
sponsive to eléctrical oscillations of said fre-
quency; and that one branch of said
allel branch circuit, namely, the Dbranch
0 L. C K, K 1n this case being common to both
branches, has such capacity and inductance
that the reactance of said branch is zero for
the frequency for which the reactance of the

elevated conductor is zero, so that the ele-

vated conductor system thereby-is given a
pronounced naturai rate of vibration differ-
ent irom that of the waves the energy of

which is to be received.

C’ represents the apparent capacity of the
vertical and 1./ represents its apparent in-
ductance. -In the earth connector, the coil
L and condenser C may be so chosen that for
persistent electrical oscillations of {frequencies
from zero to approximately the fundamental
of the elevated conductor Vo, the reactance
of said earth connector is the same in sign
and 1s approximatély the same in value as
the reactance of said elevated conductor: and

the elevated conductor and earth connector,

when 1solated, each has zero reactance for

oscillations of the lowest frequency natural

to the elevated conductor,

par-

| recelving circuit is associated.

109 3
i lectance function of the earth connector for
a g1ven irequency may be made equal to that
of the elevated conductor for such frequency
by any suitable means. S

The cireuit C, 1, 1s a resonant receiving cir-
cuit attuned to the frequency of the waves
the energy of which 1s to be received and as-
- soclated 1n the present instance with the in-
- ductance I, which 1s included in the circuit
!;a;/II C, E. The oscillation detector W and

"the local circutt including the same may be

associated with sald resondnt receiving cir-
cuit in any suitable manner, and in the pres-
ent mstance are shown as connected across
the terminals of the condenser C,.

In the manner more fully set forth by
me 1n my l.etters Patent No. 767,994 herein-
before referred to, the parallel branch circuit
[, €,/ gives the entire elevated conductor sys-
tem shown in said Letters Patent natural
rates of vibration different from that of the
waves the energy of which is to be received
while for a persistent simple harmonic forces
having the frequency of said waves, the re-
actance of the parallel branch circuit balance
the reaction of the rest of the élevated con-
ductor system and thereby makes said sys-
tem lughly responsive to persistent forces of
sald [requency. In the systems deseribed in
sald lietters Patent, the natural oscillations
developed In the elevated conductor system
are of trequencies ill adapted to cause a re-

circult-by passing to earth through the par-
allel branch eirewit with which sard resonant
circult is assoclated, on account of the high
impedance offered by said resonant circuit to
na.ural oscillations of said frequerncies. Such
natural oscillations, however, pass to earth
through the parallel branch circuit and if
they are of sufficiently high- intensity they

branch circuit and said associated resonant
circuit be made excessively small. o

the presgnt invention over the state of the

Letters Patent consists in obviating even a
tendency for sald natural oscillations to DASS
through the cireuit with which the resonant
_ _ To this end
I may employ means whereby the elevated

| conductor system is given natural rates of
vibration different from that of the associa-~
ated resonant receiving circuit and whereby

sald system 1s made highly responsive to per-
sistent trains of waves of the- frequency to
which flie resonant receiving circuit is at-
tuned, salid means comprising preferably the
ciremts which include the serially connected
coil and condenser I; and C, and the serially
connected coil and condenser I and C: and T

However the se- | may also employ means for preventine such

~sponse of the associated resonant receiving -

may produce a noticeable response of the as--
soclated resonant receiving circuit unless the -
mutual inductance between said parallel

art as shown by my hereinbefore inentioned -
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natural oscillations as may by extraneous ! may exist hetween the frequencies nabural to

forces be created in the elevated conductor
from passing through the circuit which in-
cludes the serially connected coil and con-
denser I, and C,, said latter means compris-
ing preferably the earth connector o 1. C K,
which, for natural oscillations baving a fre-

quency equal to the most pronounced nat-

ural rate of vibration of the elevated con-
ductor system, has zero reactance and prac-

tically zero impedance or, at least, an inn-
pedance low as compared to the impedance |
offered by the ¢ircuit o I' C* K to such natural

oscillations. It will be seen therefore that
the elevated conductor system is so designed
that the frequencies of the natural oscilla-
tions which are created in said system by

abrupt or impulsive clectrical forces may be

made different from the frequency to which
the resonant receiving circuit is attuned, that

said systein may be mmade highly responsive

to persistent electrical forces of the frequgney
to which said resonant recelving ¢ireuit is at-
suned and that for osciilations having a fre-

guency which i3 equal to the most pro-.

nounced natural rate of vibration of said sys-

30
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tem, the reactance of the elevated conductor
Vo and the earth counector o L C I, as well
as the reactance of the system 20 L C E, 18
Zero. R

Having set forth in general the fundamen-
tal principles of my invention I shall now de-
scrigfa specifically those embodiments thereof
which are illustrated in the drawings accom-
panying this application, although 1t will be
understood that I do not limit myself to such
particular embodiments of the present inven-
tion, inasmuch as many iaodifications may
be made therein by those skilled in the art
without departing from the principle or spir't
of my invention. |

In order that the particular embodiments
of my invention which T have selected for

diagrammatic illustration for the purpose of |

more fully disclosing the same may be. de-
seribed with sufficient particularity to enable
those skilled 1n the art to make and use the
same, it will be necessary to refer to the
curves shown in Figs. 3 to 12 inclusive.

Figs. 3 and 4 show the variation with fre-
quency for persistent electrical forces of the
reactance of the several components of the
system illustrated in Fig. 1; Figs. 8 and 9
show the.variation with frequency for per-

sistent electrical forces of the reactance of ;

the several conipounents of the system 1lus-

trated in ¥ig. 2; Figs. 5, 6 and 7 show the

variation with frequency for persistent elec-

trical-forces of the current amplitudes of the

several parts of the system illustrated in Iig.
1: and Figs. 10, 11 and 12 show the variation

with freq - ney for persistent electrical forces

of the current amplitudes in'the several parts
of the system illustrated m Fig. 2. |
A practically 1ofinite number of relations

 ulllar

——

-
' " —E—— —

- Bk = o AW T TEC s

1 axis of abscisse therefore represents the it
_quency natural to said parallel branch crr-

|

.

the circuits o I, C, and o L C, although for the
purpose of conveniently representing in i1gs.
3. 4, 5 and 9 the various relations shovwn
therein, I have chosen the frequency naturai
to the eircuit I, €, as equal to one-half of tize
frequency natural to the cireuit LC. In ail
cases the frequency natursl to the earth con-
nector L C is equal vo the fundamental ire-
guency of the elevated conductor Vo, whether
or not the coil L, be employed.

In the following discussion of the curves
shown in Figs. 3, 4, 3 and 9 it is to be under-
stood that, while said curves give the values
of reactances whereby the several component
parts of the system may be designed, 1 do
not limit myself to systems, the component
parts of which necessarily have the react-
ances shown in said curves inasinuch as an
infinite number of systems may be designed
in accordance with the principle of the pres-

ent invention, the reactances of whose com-
“ponent parts would be vastly different irom

those shown in said curves. So far from him-
iting myself to systéms designed according
to%%e aforesaid curves, I consider sald curves
merely as. illustrative of two special cases of

the present generic invention, that s to say.

Figs. 3 and 4 are illustrative of one specilic

ease shown in diagram in Fig. 1, in which an

LI

&0

89

unloaded vertical s employed and ¥igs. &

and 9 are illustrative of one speciiic case
shown in diagram in Fig. 2 in which the load-
ing inductance I, °is serially connected with
the elevated conductor Vo.

- The reactance of the elevated conductor
system at the point o may most conveniently
be found by adding the conductances of the
circuit I, €, and the earth connector, and
then adding the reactance of the elevated
conductor at the point ¢ to the reciprocai of
such joint conductance—i. e., the joint re-
actance. For convenience, the term ' con-

ductance’ is used herein as meaning the re-

eiprocal of reactance. __
Curve {1} in ¥ig. 3 shows the reaciance-
frequency variation of thé!direuit I, €, and

curve (2) shows the cor:luctonce-frequency

variation thereof.

Curve (3) shows the reactance-frequency 3

variation of the earth conpector and curve

-
Lo
<o

105

|
i
o5

(4) shows the conductance-frequency varla-

tion thereof.

[T 2

Curve (5), being the algebraic sum of -
curves (2; and (4), represents the varintion’ 1
with frequency of the joint conduetance of

the two circuits I, C, and L C, or the total

conductance of the parallel branch cireuit o

I, C, L C. n/at which curve (5) crosses the
' {Te-

cuit., when isolated, and for persistent elec-

‘trical forces of said frequency the reactance
1 of said parsllel branch-circuit as measured
between its points of conneetion with the cr-

-
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cuit upon which such forces dre impressed is
| . . S

whole—. e., Vo and o Ii C ¥ connected in
practically infinite. " series with each other and in parallel with
- -Curve (6), being the reciprocal of curve | respect to I, C,,—because for oscillations,
(b), reIpresents_the joimnt reactance of the cir- | either natural or forced, of frequency n’’ the
5 cuits 1, C, and L-C or the total reactance of | circuit I; C, does not react upon the system 7,
the parallel branch circuit o I, C, L. C, and for | V 0 1. C E inasmuch as said circuit I, C, 18
. persistent electrical forces of frequency n,"< shunted by the earth connector o 1. C E which
~ the ordinates of said curve are infinite as | for oscillations of said frequency has zero
~ shown in Fig. 4 in which curve (6) is asymp- | reactance and practically zero impedance.
1¢ totic to the ordinate drawn from the point n,” | Accordingly electrical oscillations of fre- »3
.~ on the axis of abs¢issse. - Thus it will be seen | quency n”” which-are developed in the ele-
.that the parallel branch cirenit o 1, C, L C | vated conductor pass to earth by way of the
presents these characteristics, that for per- | earth connector and have no tendency to
sistent electrical oscillations of frequency #,” | pass to earth through the means whereby the
15 1ts Teactance on the driving point is practi- | resonant receiving circuit is associated with gg
caily infinite, while for naturapl’ oscillations of | the elevated conductor system, said means
frequencies 2" and n'’, being those natural to | being the circuit. I, C,. - The natural cscilla-
its branches 1, C, and L C respectively, its | tions which are developed in the elevated
reactance 1s zero, as hereinafter more fully | conductor by abrupt or impulsive electrical
20 explained in connection with Figs. 5, 6 and,7. {.forces are chiefly OF frequency »”/, that 1s to gs
- -Curve (7) represents the variation wiEh say, the most pronounced natursl rate of
frequency of the reactance of the elevated | vibration of the elevated conductor system
conductor Vo, in Iig. 1, as measured at its | is determined by the earth connector and is
electrical center o. o | ' not atfected by the circuit I, C,. .
o5 Curve (8), which is the algebraic sum of Curve (9) shows the variations with fre- gg
- curves (6) and (7), represents the variation quency of the resistance equivalent of radia-
with frequency of the total reactance of the | tion of the elevated conductor Vo in Fig. 1,
.elevated conductor system as measured at' | and the ordinate of curve (9) for frequency
the point 0. Curve (8) crosses the axis of | n” is 40, irrespective of its geomstric or elec-
30 abscisse at two points, namely, n and 7. | tromagnetic constants. This value accord- g5
For electrical oscillations of frequencies 7 | inglv fixes the scale of ordinates for the other
and n”’ therefore the reactance of the elevated | ¢urves shown in Figs. -3 and 4. The ab- -
conductor system is zero. o _ sciss®, of sald curve are expressed as arbi-
n represents the frequency of the waves | trary numbers'l, 2, 3 ete., and these numbers:
35_the energy of which 1s to be received and to | may he multiplied by the proper constants jgo
which the resongant receiving circuit is at-.| such as 7.10% 10°% 2.10° etc., to suit the ordi-
tuned, and for persistent electrical forces of | nary working conditions of wireless tele-
this frequency the reactance of the circuit in- graph practice.
- cluding the serially connected coil and con-.| The durve in Fig. 5 shows the variation
40 denser I, and-C, is equal in value and oppo- | with frequendey for persistent electrical forces 195
site 1n sign to the resultant reactance of the | of the amiplitude of the current developed in
elevated conductor Vo and its earth con- | the elévated:conductor Vo of Fig. 1 at a point
, nector o 1. C It which are connected 1n paral- | shightly gbove the point 0 therein.
el with respect to said cireurt. Stated in| The curve in Fig. 6 shows the variation
45 another way, for persistent electrical forces | with frequency for persistent electrical forces 11g
of {frequency n, the reactance of ‘the paraliel | of the amplitude 0? the current developed in
branch circuit o 1, C, 1. C 1s equal and oppo- | the circuit I, C,. For frequency n, which is
site to the reactance of the rest of the ele- | that of the waves the energy of which is to be
vated conductor system, as clearly shown in | received, there is a sharply defined current
50 Higs. 4 and 9, 1n which the ordinates of curves-| maximum in said circuit, while for frequency 115
(6) and (7), or (6’) and (7"), at abscisse n | »/” the current in said circuit is zero because,
are, pair by pair, equal in value and opposite | as above pointed out, the earth connector
in sign. | _ - which is connected in shunt to said circuit
n'’ represents the fundamental frequency | has zero reactance for. oscillations of fre-
55 natural o the elevated conductor Vo, when | quency n”. . R | 1920
1solated, and =n,” is the first even harmonic The -curve in Kig. 7 shows the variation
thereof. =’/ represents also the frequency ! with frequency for persistent electrical forces
 natural to the earth connector when isolated. | of the amplitude of the current developed in
- Furthermore 2" tepresents the most pro- | the earth connector. While a well defined
60 nounced and gravest natural rate of vibration | and in fact relatively large current maximum 125
of the elevated conductor Vo and earth con- | occurs at frequency n, nevertheless said am-
nector o 1. C K connected in series and iso- | plitude in the present instance will be seen to
lated; and finally n’/ represents the most pro- Ee about one-half of that for which said fre-
- nounced natural rate of vibration of the ele- | quency is developed in the cireuit I, C,, _
55 vated conductor system considered as a | owing to the fact that the reactance of the 130
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earth connector, in this particular 1nstance,

‘is about twice as large as that of the circuit

I, C,, us may be seen hy comparing the ord-
nate of curve (3) for frequency n with the ordi-
nate of curve (1) for said frequency. It wiil
be noted that the ordinate of the curve
shown in Fig. 7 is zero for frequency n’ be-
cause as above pointed out the circuit i) €
which is connected in hunt to the earth con-
nector has zero reac .nce for frequency n’.
It will furthier be noted that the ordinate of
the curve shown in Fig. 5 1s zero for fre-

quency 7, because, as above noted in con-

nection with Figs. 3 and 4, the reactance of
the parallel branch ci uit o I, €, 1. (15 prae-

-

. —am

I .

tically infinite for persistent electrical forees .

of frequency n,’,—see curve (). |
The elevated conductor Vo and earth con-
nector ¢ L C E being connected in paralicl
with respect to - the circmt o 1, €)oot will
be seen that the sum of the currents in sand

elevated conductor and earth connector is

equal to the current in the cireuit o I, €.
In Figs. 26 and 28 of my Letters Patent
No. 767,994 above referred to, are shown
curves somewhat similar in shape to the
curve shown in Kig. 5 of the present case and
representing the variation with frequency tor
persistent elcetrical forces of the current am-
plitudes in the elevated conductor. In the
system diselosed in said Letters-Patent natu-
ral oscillations created in the elevated con-
duetor system by extraneous electrical forces
pass to earth through the parallel branch cir-
cuit I, €/, as indicated at n’ in Fig. 24 of
In the pre~sent invention, how-
ever, the circuit o I, C K connected between
the earth and the point of association of the
eircuit I, O, with the elevated conductor con-
stitutes a path of practically zero reactance
for any natural oscillations of frequency n”
that may be created in the elevated con-
ductor by such extraneous forces. bhecause,
for such matural oscillations so created, the

reaction of the circuit I, C, upon the system

Vo L. C E is zero, so that said oscillations
have no tendency to pass to earth by way of
the circuit I, C, and therefore have no tend-
ency to cause a response of the resonant re-
ceiving circuit which may be associated
therewith. For such natural oscillations of
said frequency so created 1 the elevated con-
ductor by extraneous clectrical forces the cir-
cuit I, (’, has a reactance which m the present
instance is veryv high as compared to that ol
the circult o [ C I, as shown i Fig. 3 or, in
other words, said circuit o I, (O I affords a
path to -earth around said circuit 1, € of
practically zero impedance for such natu-

tal oscillations of said frequency. so that suid

natural oscillations have prar:tifra[ly no tend-
ency to pass to earth by way of said circuit

I, C.. _
quency n the circuit o L (" I& has a reactance
which Is verv high as compared with that of

For [}eri;i:'-at{mt clectrical forces of frée-

- than that of the circutt I, €.
1t will be seen that vy mvention comprises

the circuit I, C, as shown in Fig. 3, so that
there is but little tendency for persistent 0s-
cillations of frequency n——s. ¢., the frequency
of the waves the enerev of which is to be re-
ceived, to pass to earth by way of saidreir-
cuit o [, C I |

As shown in Figs. 1 and 2 the oscillation’

detector W is assoclated with the elevated
conductor by means of the circuit which 1n-

chudes the seriallv connected coil 1, and con-

denser ', through the intermediary of the res-
onant receiving circuit (¢, 1,0 but 1 do not
Hmit nivsell to such means for assoclating
<aid oscillation detector with saul elevated
conductor, inasmuch as other means will
readilyv suggest themselves to those skiiled in
this art. It will be seen therefore that iy
invention comprises an elevated receiving
conductor Vo, an oseillation detector W,

Cneans assoeiating sald osceillation detector

with said elevated conduetor, said means be-
ing shown in the present instance as the eir-
cuit I, C,, and a cirenit connected around the
latter and being shown in the present in-

stanee as the earth conneetor o L C E. It «

will be seen also that said circuit I, €, has, for
nersistent electrical oscillations of frequency
n. u reactance smaller than that of said earth
connector while for such natural osciliations
as may be created in the elevated conductor
said earth connector has a reactance smaller
Furtherinore

a circuit, herein shown as the cireuit 1, T, an
elevated conductor Vo and an earth connec-
tor o 1, C E, said elevated conductor and
carth connector being connected 1n par-
allel with respect to said cireuit and that,
hy virtue of the proportionment of the react-
anices of the various components of the sys-
tern as hereinbefore set forth, the svstem as 4
whole has zero reactance for oscillations et a
requiency equal to the fundamental fre-

- quency of the elevated conductor Vo--viz.,

the frequency n'’, and has zero reactance for
one other frequency, namelv, that of the
waves of the energy of which 15 to be re-
ceived: that currents of the frequency of the
waves to be received, namely, n, pass chiefly
throuzh the circuit 1, C; with which the os-
clllation detector preferably is associated 1

any suitable manner; and that currents of

frequency n’/ pass to earth entirely through

the earth connector and therefore do not af-

fect said vscillation detector however the lat-
ter mav be assoclated with the cireuit I, €.

The elevated conductor svstern shown in
Fig. 2 1s the same in all respects as that
shown in Fig. 1 except that in Fig. 2 the load-
ing coll 1., 1s emploved for stiffening the ele-

vated conductor—i. e., for elevating 1ts se-

lectance function.

For the purpose of more readily comparing
the reactance-frequency curves shown in
Figs, 8 and 9 for the systemn ulustrated in
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- Fig. 2, with those shown in Figs. 3 and 4 for

- . the system illustrated in Iig. 1, as well as for
comparing the current-frequency curves of |
KFigs. 10, 11 and 12 with those of Figs. 5, 6

6 and 7, the fundamental 7'’ of the loaded ver-
tical of Fig. 2 1s made equal to the funda-
mental of the unloaded vertical of Fig. 1.

In other words, the fundamental of the ele-
vated conductor p-r se of Fig. 2 is taken as

10 higher than that of the elevated conductor
per se of Fig. 1. It will be understood of

- course that
lar relation between the fundamentals of the
elevated conductors per se of the two cases,

15 and that the foregoing proportionment has
been made merely for the purpose of con-
venlently representing and comparing the
two cases. | |

In Fig. 9 the fundamental of the elevated

20 conduetor per se 1s designated as n'”",

Curve (10) represents the variation with

" frequency of the reactance of the elevated
conductor per se of Fig, 2, . :

. Curve (11) shows the reactance-frequency

25 variation of the induetance I, of Fig. 2.

Curve (7%), being the resultant of curves
(10) and (11), represents the reactance-fre-
. quency variation of the elevated conductor

Jo of Kig. 2. |
30. Curve (6’) shows the variation with tfre-
_quency of the joint reactance of the two cir-
"~ cuits which constitute the parallel branch
circuit o I, C, 1. C. o
* Curve (6’) 1s the reci}[irocal of curve (5},
35 the latter representing the joint conductance
of the aforesaid parsﬁlel branch circuit and
being the algebraic sum of curves (2) and
(4'). Curves (2) and (4') represent the con-
ductances of the circuits o- I, C, and o L C
40 respectively, the reactances of which cir-
cuits are shown by the curves (1) and (3').
In the present instance the circuit I, C, of
- Fig. 2 1s 1dentical with the correspondingly
lettered circuit of Fig. 1 as shown by the
45 1dentity of curves (1) and (2) in Figs. 3 and

8." -The employment of thg loading coil I,

~ 1n the elevated conductor of Fig. 2 requires,
other things being equal, that the earth con-

nector of said figure be stiffer than that of
o0

Curve (8'), being the .algebraic sum of
curves (6’) and (7), represents the variation

- with frequency of the total reactance of the
55 elevated conductor system of Fig. 2 as meas-
ured at the point 0. Curve (8) crosses the
axis of abscissee at two points, namely, n and
7'/, in a manner similar to the corresponding
curve shown as (8) in Fig. 4, with this differ-
ence, however, that in Fig. 9 the point n 1s
higher than in Tg. 4.
the frequencies represented by » and »”” in
Fig. 9, as well as those represented by 2’ and
n,” in Fig. 9 is the same as that of the fre-

- 60

Fig. 1, and this is shown by the fact thato
“curve (3’) 1s a steeper curve than curve (3). |

The significance of
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|

I am not limited to any particu- |,

quencies represented by the same reference
chardcters,. respectively, ‘upon the axis of
abscissee In Fig. 4 .and discussed above in
connection with said figure. _
Curve (9') in Tig. 9 represents the varia-
tion with frequency of the resistance equiva-
lent of radiation of the elevated conduetor
er se1n Kig. 2, and the orc}jpate"of sald curve

(97) 18 40 for frequency n

{5

70

. which as sbove
stated, represents the fundamental of the
unloaded vertical V.

The current-frequency wvariation curves .

shown 1n Figs. 10, 11 and 12 for the system -
1lustrated in Fig. 2 present in general the

same characteristics as those shown in Figs.
5, 6 and 7 for the system illustrated in Ig.
1. The most marked difference between the
two sets. of’ current-frequency variation
curves 1s, that those shown in Figse 10, 11
and 12 are in general steeper- than those
shown 1n Figs. 5,6 and 7, the reasons being
that for frequencies n and n’ the resistance

equivalent of radiation for the system of Fig.

30

Got

2 1s less than that for the system of Fig. 1 at -

the same frequencies respectively, and be-

cause the component parts of the system are

The

electrically stiffer than those of Fig. 1.

effect of employing the loading inductance

. L, will be clear from an inspection of curve

e gl ey - —

(8") which wall be seen to be much steeper
throughout 1ts entire extent than the corre-
sponding curve represented as (8) in Fig. 4,

thereby showing that the selectance function
of the elevated conductor system has bheen

increased.

Although as above stated the frequency

natural to the circuit I, C, is herein shown as

90

95

100

less than the frequency n// which is that

natural to the elevated conductor Vo and 1ts
earth’ connector o L. C K, said frequency

- which. 1s represented by n” may have any

value except the value n”. It will readily
be apparent that as the frequency n’ 1s
elevated, the frequency n is increased, and
that frequency »’ may be chosen as greater,
than the frequency »'’, in which case the
characteristic maxima for frequency n”

105

110

which are shown in Figs. 5, 7, 10 and 12 will |
occur for frequencies lower than the fre-

quency 7, or in other words, the frequency
of the waves to be received in such case will

be greater than that of the elevated con-

115

ductor Vo and for said frequency, in such

cases, the reactance of the elevated conductor
will be an inductance reactance. In the
particular examgles herein given 1n curves
(3), (4), (8) an

elevated conductor Vo for frequency = is a
capacity reactance and i1s balanced by the
joint reactance of the two circuits which to-
gether form the parallel branch cireuit
o 1, C, L. C, sd1d joint reactance being an in-
ductance reactance. This particular pro-
portionment, however, is not intended as a

120

(9), the reactance of the

126
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liniitation, bui 1s nerclv meidental to the
purticular example chiosen for completely
diselosing thv present Imventlon.

I {lﬂlill -

. Ina space telegraph receiving system,
an elevated conductor system C(lill[}llblng AN
elevated conductor and a parallel branch
ciremit having for persistent {lwtru al oscil-

lations of the frequency of the waves the
energy of which 1s to be received, a reactance, .

'equal and opposite to the reactance of the®

rest of the elevated conduetor H“‘."HU‘IH, and
one branch of said parallel branch cireuit

Thaving such capacity and inductance that

said hmmh has zero reactance for the same

frequency for which the reactance of the

elevated conductor 187zero.
2. In a space telegraph receiving system,

elevated conductor and a parallel branch
circuit having for persistent electrical dseil-
lations of the frequency of the waves the
energy of whicliis to be recéived, a reactance
equal and opposite to the reactance of the
rest of the elevated conductor.system, and
each branch of said parallel branch cireuit in-
cluding a serially connected {:ml and con-
denser.

3. In a space tvlvfrr aph Ie(eivimr m*stem
an elevated conduetor svstem comprising an
elevated conductor and a parallel branch
circuit having for persistent electrical oscil-
lations of tlre frequency of the waves the

“eneryyv of which 1s to be recerved, a reactance |
eqLis al and opposite to the reactance of the
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rest of the elevated conduetor svstem, and a

resonant cirenit associated with one branch
of said parallel branch cireutt, the other
branch of said

equal and opposite to the reactance of the

rest of the elevated conductor system, and
each branch of said parallel branch circuit
including a %rial]v((mnected coil and con-
denser.

6. In a space teleﬂrmph receiving system,
an elevated conductor system comprising an
olevated conductor and including a Semaﬂ?l

connected inductance, and & paral[el brane
circuit having for persistent electrical oscil-

-lations ‘of the frequency of - the waves the

energv of which 1s to be recerved, a reactance
E'(,]U*’il and opposite to the reactance of the
rest of the elevated conductor system, and
a resonaht circult associated with one branch
of said -parallel branch cirucit, the other
branch UF said parallel branch circuit having

“such capacity and inductance as to form a
an elevated conductor svstem comprising’an .

path to earth having practically zero impe-
dance for natural
created in the elevated couductor.

7. In-a space telegraph receiving system,
an elevated conductor system. comprising o
circuit including a serially co nnect,edpc{)ﬂ and
condenser,” an “elevated conductor and an
earth connector: said elevated conductor and
earth connector being conneeted in parailel
with respect to said circuit and each, when
isolated, having zero reactance for the same
definite frequencv -

8. In a space telegraph 1ece1vmg system.
an elevated conduetor system compmsma a
circuit including a serially conneeted coil and
comdenser, an “elevated conductor and an

arth connector: said elevated canductm and

earth connector being connected in parallel

| mth Ies 1l}ee‘r to said ecircuit, and said cireuit

patallel braneh circuit having -

such capacity and inductance as to form a

path to earth having practically zero impe-
{Lm( efornutural elec trical ose IHM ons created
in the elevated conduector,
4. In a ~pace telegraph receiving svstem,.
a1 Elm*r*tw‘ couductor <vstenn comprising an
elevated miulumm and includine a serially

“opposite to the resultant

having,

or persistent electrical oscillations of
the frequenu of the waves the energy of
which to be received, a reactance equal and
réactance of said
elevated conductor- and its earth connector.

9. In a space telegraph receiving system,

~an elevated conductor system comprising a

connected inductance, and a parallel branch

circuit having for persistent electrical oseil-
lations of tlw ha-qut'm\ of the waves the
eneraoy of which 1= to be recetved, a reactance
vql_ltl} and O Hosite to the reactance of the’
rest of the {“‘lf_{' ated conductor svstem, one
branch of said parallel branch eircuit having
such capacty and mductance that  saud
branch has zero reactance for the samie fre-
gquency tor which the reactance of tlw ele-
Waled conductor is zero.

In a space telegraph receiving system,
an (‘l{‘“’fdtflti conductor svstem comprising ain

circuit including a %ermllv connected coil and
condenser, an- Televated conductor and an
earth connector: said elevated mndmter and
carth connector being connected in parallel
with respect to said circuit and each, when
isolated. havine zero reactance for the same
definite frequeney: and said -ecircuit having
for persistent electrical oscillations of the
frequency of the waves the energy of which 1s
to be received, a reactance equal and opposite
to the resultant reactance of said elevated

conductor and 1ts earth connector.

elevated conduetor including a sertally con- -

nected inductance, and a puarallel branch

circeult b nmb for persistent electrical oscil-
lations of the frequency of the waves the .

energy ot which 1s to be received,

areactance

|

in testimony whereof, I have hereunto

subscribed my name this 31st day of July
1906, '

JOHN STONE STONR,

“J. 1tness S
GE 0 K WOODWORTH,
Y. B. TOMLINSON.
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