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To all whom vt may concern:

Be 1t known that I, Joun Stong STONE Q-
citizen of the United States, and ‘resident: of
(Jambrldge in the county of Middlesex and |
5 State of Maesaehusetts have invented a new
“and useful Improvement in Space Teleg-
raphy, of which the followmg 1s a specifica-
tIomn.

My mventlon relates to the art of trans-.|.

10 mitting intellicence from one station to an-
other by means of electromagnetic waves
without the use of wires to gulde the waves
to their destination ; and it relates more par-
ticularly  to systems for receiving sigmnals
transmitted by such waves.

In the art of wireless telegraphy no prob-
lem 15 of greater importance from an indus-
trial and eommercial standpoint than that
of rendering
wireless telegraph stations immune from in-
terference. There are two principal kinds
of interferemce: First, that which arises
from such stray electr01na0'netle waves as are
produced by hightning, by magnetic .storms,
by sparks in neighboring 01rcu1ts such for
instance as occur in trolley elrcurts, and also
from electromagnetic waves emanating from
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wireless telegraph stations other than that i

with which communication is desired; and
second, that which arises from electrical
eharges which accumulate upon the vertical
oscillator or elevated receiving conducter
under various conditions of weather, pro-
vided said elevated conductor has no ade-
quate electrical connection to the earth.

In my prior Letters Patent Nos. 767,994,
714,756 and other Letters Patent, I ha,ve dl’-:—
closed neans for rendering the 1eee1vmg 1n-
struments immune from interference of the
40 first class.above mentioned, namely, inter-

ference ‘which arises from "electr omagnetic
waves emanatmg from foreign stations, and
which arises from abrupt or impulsive elec-
trical forces; and the object of my presént
45 1nvention: is to prmrlde a wireless telegraph
receiving system, the instruments of which
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shall be immune - from interference of the |

- second class, namely, “static” interference.
The greatest security from static interfer-

50 ence is obtained by providing the.elevated

" receiving conductor with an adequate con-
ductive eonneetlon to earth and by placing
the receiving device in a local circuit made
resonant by 2 (3011 and a cendenser to the fre-

the receiving instruments of

| Speelﬁceinen of Letters Pe;tent
Apphcation flled December 14, 1906.
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quency of the electrical oscillations to whlch 656
the receiver 1s intended to respond, as shown

i my above mentioned Lettels Patent.

- However, in some instances it is advisable to
include a condenser or condensers in the ele-
vated conductor as more fully explained in-60
connection with some of the figures of my
Letters Patent No. 767,994, and 1n connec-
tion with my I.etters Patent Nos. 767,990, .
802,425 and other Letters Patent. |

“SBV the means set forth in the present ap- 65
“plication static interference is readily over-
come even when a condenser. is serially in-
cluded in the elevated conductor, for by seld
means said conductor may. always be given
a metallic connection to the earth sufficient
to maintain 1t clear of static charges with-
out in any apprecmble degree interfering
with its operation as a receiving conductor;
and it is readily overcome even 1if the oscﬂ—
lation detector is included directly in said
recelving conductor. |

I accomplish the hereinbefore steted eb-—
jects of my invention by connecting across
the terminals of a condenser serially in-
cluded in the elevated conductor, or across 80
the terminals of an oscillation responder
similarly included in said conductor, or
across the terminals of that portion. of the ;
conductor which ini¢ludes said condenser and -
responder, a device having,-for the fre- 85
quency of the waves to be received, an 1m-
pedance greater than the 11npeda,nce of said
condenser, said responder, or both. o

My invention may best be understood by
having reference to the drawings which ac- 90
company and form a part of this specifica-
tion and which illustrate diagrammatically
several forms of apparatus and circuit ar-
rangements Whereby the hereinbefore stated
ob]ects may-be carried into eifect.

In the drawings, Figure 1 represents a
Space telegmph recelving system in which
the oscillation responder is serially included
in the elevated eonductor; Fig. 2 represents

a space telegraplr reeeiving system in which 109
the oscillation responder and a condenser are
Sermlly included in the elevated conductor;
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| Fig. 3 represents another type of space tele-

oraph system; and Ifigs. 4, 5 and 6 represent
space teleo*reph systems embodying elevated
conductor systems of the type set forth in
my Letters Patent No. 802,425.

~In the ﬁgures, A 1s a source of Varymﬂ .
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current such for example as an alternating |
~ current generator. |

M M M M’ are transformers. _
I, I’,-and I”’, are transformer prima-
ries, and I, I, I’, are transformer sec-
ondaries which preferably are so related to
their respective primaries as to produce
transformers of large magnetic leakage.

CC,CC"C" (0,0, C, C and C, are
condensers. L

P P’ are oscillation detectors
able type. |

B B’ are batteries. .

1 1s a protective 1nductance.

L, L, are tuning inductances.

V 1s an elevated conductor consisting of a

- plurality of wires, of which the wires v v are

20

employed for receiving.
Kisakey., , _
I 1s a resistance which with the battery B
constitutes a potentiometer.

- T 17 are signal-indicating devices.
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In Big. 1 1 have shown a simple wireless

telegraph receiving system of the kind first
employed 1n this art in which the oscillation

detector P’/ is included in the elevated con-
ductor. Connected across the terminals of the
electrical device or detector P’"" 1s a pro-

tective coil I having for waves which have

the high i.equency of the waves to be ve-
celved, an impedance much greater than the
impedance of the device P’’’, so that the coil
will serve as a by-path for the currents due
to the passage of the static charges in the
elevated conductor V to earth. Such an in-
ductance coll, which; as before stated, has an
1mpedance for the high-frequency oscilla-
tions created in the elevated conductor by
the waves to.be received, which 1s very high

compared to the impedance of the device

P’"’, operates practically as an open circuit

tor such oscillations, while affording a ready

path to earth for the electrical charges
which, 1n 1ts- absence, would accumulate

‘upon the elevated conductor and -produce

disruptive discharges to earth, thereby oper-

ating the oscillation detector.
In Fig. 2 i1s shown practically the same

simple system as in Fig. 1 with the addition
of a condenser C, serially connected in the

elevated conductor. The capacity of this

condenser 1s so large as not to impede ap-

- bb
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preciably the passage of the high-frequency

oscillations of wireless telegraphy while op-
erating practically as an open circuit for the

more slowly varying currents by which the

elevated conductor is maintained free of

~static charges and which. pass to earth by

way of the protective inductance coil L,

which as before stated, operates practically
as an open circuit for said high-frequency

oscillations. L .
In Fig. 3 1 have shown a receiving system,

+*

-in which the circuit C; C; L, C, is made

65

of any suit-

for transmitting.

018,305

be received, and in which the capacity of

‘the condenser C, is small compared to the

capacity of the condenser C,. The protect-
ive coil L. connected across the terminals of
that portion of the elevated conductor which
includes the condensers C; and C, operates
as a by-path around said condensers for the

70

currents produced by the static charges,

while impeding the passage to earth of the
high-frequency oscillations created. by the
waves to be received. It will be noted that
this coil L. does not assist in tuning any cir-
cuit 1n any
present application.

In Fig. 4 1 have shown the receiving sys-
tem set forth'in my Letters Patent No.

75

of the systems disclosed in the .

80

802,425, in which the condenser C, 1nsulates |

a portion of the elevated conductor from the

| earth and is shunted by the protective coil

I, which as in the figures already discussed
affords a bypath to earth by way of the pri-
mary 1/, for the currents resulting from the

85

statlc charges in the elevated conductor.

Were the coil not employed, said charges
would accumulate until a sufficient potential

90

difference existed between the terminals of. -

the condenser to produce disruptive dis-
charges to earth which would have the effect
of creating false signals in the detector .
It is, as set forth in my Letters Patent No.
167,979, advantageous to employ an elevated
conductor consisting of a plurality of wires,
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and I have discovered_that under certamn .

circumstances it is preferable to employ a
smaller number of wires for recelving than
In Fig. 5 I have shown
a receiving system, having the serially in-
cluded condenser C, shunted by the protect-

“ive inductance coil L, and the transmitting

system set forth in my Letters Patent No.
714,756 associated with a multiple wire
transmitting elevated conductor. Theswitch

5 pivoted between the jaws 4 and connecting,
position shown, said jaws with the .
‘110

in the
jaws 4’, connects the transiormer secondary

I, with all the wires, » and 2" of the multiple

transmitting conductor V. 'When the switch
5 is thrown over so as to connect the jaws 4
with the jaw 8’, the recelving system is con-
nected with a portion only of the-wires of
the multiple elevated conductor. In thesys-

the switch is thrown over so as to connect
the jaws 4, and 3’, but obviously any given
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tem shown in Fig. 5 the two outer wires v »
are connected to the receiving system when -

'120

number of said wires might be.so connected -

‘to thereceiving system by said switch 5 when

in such position.
In Iig. 6 1 have

as Fig. 5 provided with means operated by

the sending device K for automatically con-

necting a. given number of thé wires of the

multiple elevated conductor V with the re-
ceiving system and for connecting all said-

shown the same syStem a

125

‘resonant to the frequency of the waves to | wires with the transmitting system. In this 130
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figure the key carries at one end one member | received, an impedance so much greater than

W of the electrolytic receiver P, and in the

‘normal position of said key the member W

1s in contact with its codperating member,
the wires v” v” of the elevated conductor are
disconnected from the rest of the system, and
the wires v v are connected to the recelving
system which is earthed at the point E.

~ Upon the depression of the key, the stud 6

10

presses the spring 7 down upon the contact
o', thereby closing the contact %2”’” and short-

circuiting the receiving system at the point |
k’”" between the terminals o, o of the re-

- ceiving system and connecting the secondary

I, to earth E by way of said spring 7. At

from the member P, thereby rendering the
‘recelver 1noperative, and either before or

after, or befween said operations, and at any

time-prior to the closure of the contact &7,
the circuit of the magnet I 1s closed by the

 closure of the contact £”’. The energization
- of the magnet I by the battery B’ effects the

closure of the contact % by the attraction of
the armature 2 which 1s connected with the

- conductors »” " and thereby, before the

closure of the contact %', automatically con-

nects all the wires of the elevated conductor
V with the transmitting system.

I claim,

across the terminals of said condenser and

!

having, for the frequency of the Waﬁés tobe | '_

M-

1

- | 1905.
1. In a wireless telegraph receiving sys-| =

tem, an elevated conductor system includs
a condenser, and protective means ¢onnected

the impedance of said condenser that it op-

erates practically as an open circuit for os- .

cillations of said frequency.

2. In a wireless telegraph reéeivinig _-sys,-
u

407

tem, an elevated conduetor system including -

a condenser, and a protective inductance
connected across the terminals of said con-

waves to be received, an impedance so much
greater . than the impedance of said con-

denser that it operates practically as an open

circuit for oscillations of said frequency.

3. In a wireless telegraph system, a trans-

mitting system, a receiving system, an ele-

| denser and having, for the frequency of the 45

80
the same time, or shortly before or shortly | vated conductor.comprising 2 plurality of
atterward, the member W 1is separated '

wires, and means for connecting a small

number of said wires with the receiving sys-

tem and for connecting all said wires with
the transmitting system. - |

bd

4. In a wireless telegraph system, a trans-

mitting system, a receiving system, a sending

device, an elevated conductor comprising a

plurality of wires, and means operated by

said sending device for automatically con-

necting a small number of said wires with
the receiving system and for connecting all
said wires with the transmitting system.

- In testimony- whereof, I have hereunto

sﬂbscribed“my name this "Sth'_ day bf Dec.'

. GEORGIA A. H];G'.GIH S,
Geo:’ 0. WoopworTH.
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- JOHN STONE STONE..
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