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To .a,ZZ wﬂom it may co‘vncj.erh,: o
Be it known that I, Istbor K1rsEE, of the
city and county of Philadelphia and State of

useful Improvements in Telephony, of which
thé following is a specification. .

My invention relates to an improvement’

in telephony, and has more special reference
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‘practical plirposes.

to-the arrangement of the telephonic devices
in the transmitting-line. ‘ \
In Jong-distance transmission the self-in-

~ductance, capacity, and resistance of the line
greatly retard the transmission of speech,.
and notwithstanding all improvements made

heretofore in such transmitting-line long-dis-
tance ‘transmission is still inadequste for
. More so is this the case

- -where only one line is employed- and the

2C

ground is used as a return. ~To the retarda--

tion and distortion of the double line must in

~ a single line be added the inductive influence

 of the neighboring wires, as well as the differ- -

. ence of potential of the ground nesar the ter-

- -minals, and it can be said that whereas the-
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electrical properties of the line itself greatly

- retard the sound-waves the inductive influ-

ence and the difference of potential of the
ground drown the waves .generated by the
transmitting device, for the reason that the
waves of the external disturbances overreach
in strength the weak waves generated by the

- telephonic: transmitting -device. : To over-

come these difficulties m the one-line trans-

‘mission, I had recourse to various devices in
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which the generated impulses were capable of
inducing secondary impulses of unusual high
Eo;tential, and to do this it was necessary to

ave the secondary of a very large number of
turns of very fine wire.. In fact, I produced

devices| in which the secondary consisted of
* several thousand turns of No. 40 wire. )

In some of my experiments in which I used

‘a one-line' conductor connecting two- cities
about two hundred and

fift
employed: such high-wolindy inductoriums;
but whereas I was able to-drown all the ‘‘in-
ductive noise” on the line from the ground,

‘as well as from  neighboring wires, and
whereas the speech could be distinctly heard-

at the receiving-station if only an ear-phone
was inserted in the line at that station speech
could not be distinguishedif alike high-wound

- inductoriums were inserted at both ends of
" the line.

These experiments were repeated
on an overhead line of greater length than

above and with alike results, showing that the

: vSpeCiﬁca.’vcvion of Letters Patent. _
" Application §lod Tuly 23, 1904, “Serial No. 217,824,

miles apart I

generated high impulses are capable of over-
coming resistance, capacity; and. self-induct-
ance of the line, as well asinductive influence

from neighboring lines: or the ground, but
that they cannot overcome the resistance and .

inductance of the high-wound coil. o
If at one of the stations the secondary was

i’a.ﬁented June 19,1908, -
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shunted when the speéch was transmitted . -

from the other station, and vice versa, com-

munication could be carried  on between"
these stations, and the speech was' distinct .
-and clear; but as soon as the shunting was.

omitted no speech could be heard in the re-

ceiver. "The fact that the roaring moise
heard through the receiver connected in se-. -

ries to the grounded. circuit depends to its
greatest extent on the condition of the ground,
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and that the length of the line has scarcely :

any influence on this noise, may not be gen-

erally known, but careful experiments have
“proven such to be the case. -~ = -
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. In one of my experiments a line of eighf .

miles was em
carried throug%
and  partially submarine.
(about four miles) was_aerial. = The ground
was in proximity to the grounds. used for
-telégmpgi

h- cables partially underground,
he remainder:

clines. :The volume of noise was’
-such that conversation could not be carried:

oyed. - This line was in part -
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on between one and the other terminals of :

the
a te

‘these lines, To find -out.if this noise was-

_caused by thelineitself or the groynd, orboth, - .
ﬁrounded part was connected directly to

ephonic receiver ‘and only ‘about one-.
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half mile of the line connected to the free ter- <.

minal of said receiver. '
diminished at all, and even after that half-

mile was. disconnected the noise - orily de-

creased a trifle, _thus‘proving that this inter-

ference with the transmission of speech is

The noise was not~
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conditioned to the greatest part-only on the, ';

ground and is taken up by the terminals of

static induction, which, as is well known,
causes the disturbing influence to move from

. the Ine in' contradistinetion to the electro- -

100.

the middle toward the ends of the line. It

was also proven in these experiments that an

impedance or even a resistance per seis capa-

ble of reducing: the what I call *‘ground dis-
turbance” if such impedance or resistance is
inserted between 'the ground and the re-
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ceiver, and, further, these exlperiments~~hai_re h

proven that the line, especially if the same is

‘of comparative high resistance, acts in. thb

same manner as the imﬁgdance‘or resistance
inserted between the line and the ground
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“acts, for when the single Jine was connected
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to a second wire—that is, when a metallic
circuit was formed and connected only on
one side to the ground—the roaring poise

could be heard well at the grounded wire; but

it could he heard only faintly at the other
end, where no ground was present.

To overcome the difficulty expemehéed in -

a telephonic single line grounded at both
ends, it is necessary to arrange the receiving

~ instrument in a manper so that befween

them and the ground devices are placed sb-
sorbing the noise due to the ground, and to
do this I have devised an arrangement sub-
stantially as illustrated in the drawing, in
which is Hlustrated in diagrammatic view a

~ telephonic circuit embodying my improve-
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ment. : .

In the drawing, A A’ are two telephonic
stations, each equipped with a transmitfing
and a receiving instrument. These stations
are connected together through the line B.
Each station consists of the grounded trans-
miter, preferably embracing, as isitlustrated,
the microphonic transmitter &, source of cur-
rent B, primary D of an inductorium, con-
nected locally £o each other. The secondary
D of this inductorium is connected with one
terminal o the ground and with the other
terminal to the wire 3. This wire is con-
nected to the junction of the wire 1 and 2.

‘Bach of these wires has an equad resistence
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and is provided with the device €. These.
two wires are overbridged by wire ¢ and’
have connected thereto m series the receiver
H. To the junction of wire 1 gnd wire 4 at’

each station is cennected ope of the fermi-

nals of the line B. To the junction of the
. wires 2 and 4 sre connected devices which -
opérator to dupli--

aake it possible for the
cate the electrical conditions of the line B,

and these dewvices are .design@ted 28 an en--

tirety by the letter I, and consist, preferably,

“of condenser 4, resistance ¢/, and 1mpedance
b v 3

32, These devices are grounded ai G'.

"1 will state that 1 used in some of my ex-
‘periments & transmitting device wherein ghe
secondary was of such high impedance that
no speech could be transmited ’r%.r_ouvh same
when inserted in the line in serjes. The ad-
vantages of this srrangement for telephonic
eommniunication over a grounded single line
An inductorium of very high in-
, he used without choking the line.
Second. As af the one station transmitted
impulses will divide in equal proportion over
the hranches 1 and 2, it is obwvious that the

- game will pot operate the home receiver, and
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it is slso obyious that in operating the re-
ceiver at the distant station these impulses
have to travel over the line, which, as stated

above, acts in part as g resistance inserted !
hetween the ground and the receiver at the .

locel station, so thet the impulses arriving at
the distant station will be minus the roaring

524,080

sound which emanates from the ground. 1t
may be further stated that careful experi-
ments were made with this arrangement, and
whereas is was impossible to telephone over
the line with the arrangement as commonly
used it was fouad that hardly any noise due
to the ground connection could be distin-
guished in any of the recervers connected in
accordance with my invention.

Having now described my invention, what

I claim as new, and desire fo secure by Let-

ters Patent, ls—

1. In a system of telephonjc transmissioy,
two stations copnected together through a
single conductor, each station provided with
transmitting and receiving instruments, the
transmitting instrument consisting of g mi-
crophonic transmitter, 2 source of currentt
and an inductorium, one part of said indyc-

torium locally connected to sgid source gnd.

transmitter and ope part of said jnductorium
connected to the ground and to the line with
the interposition of two branches of substan-
tially equal resistance, the telephonic re-
ceiver overbridging said branches, one termi-
nal of said branches connected to the line
proper and one terminal of seid branches
connected o devices adepted to duplicate
the electrical conditions of seid line, said de-
vices also grounded.

2. A telephonic system comprising o line
connecting two stations with each other,
each station organized as follows: two arms
of a bridge, one arm connected to the line
proper and the other arm connected to an ar-
tificial line of, electrically considered, sbouf
the same value as the main line, each arma ¢f
the bridge provided with a resistance, the re-
ceiver connected across the bridge-arms, the
junction of said bridge—arms conpected to
the secondary of an jnductorium, the pri-
mary of said inductorium connected locally
to 2 transmitter and source of current.

3. As a means to overcome the inductive
noise of the ground op & telephonic line of
transmission, two conduciting branches con-
nected to the line and ground respectively,
8 telephonic receiver, spid receiver over-
bridging said branches, and a telephonic
transmitter connected to the junction of said
branches and ground.

4. Intelephony, a line of transmission con-
necting together two stations more or less re-
mote from each other, one or both of said
stations provided with & telephonic trans-
mitter connected at one terminal to the junc-
tion of two wires of substantially equal re-
sistance, areceiver overbridging sajd branches
and resistances connecting one terminal of
said receiver to the ground.

5. A system of telephonic communication
embracing two stations -connected together
through a conducting-line, each station emt
bracing a microphonic transmitter, & source
of current and an inductorium, the secopdary
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of said inductorium connected with one ter-
* ‘mina] to the ground and with the other ter-
'minal to the junction of two circuit branches,
each station also provided with a telephonic

5 Teceiver overbridging said branches ~and-

. means to produce an artificial line,

6. A telephonic system comprising two -

 stations connected together to a Ime of. trans-

mission, each station émbracing two bridge-

+ 1o arms, a telephonic receiver across said bridge-

arms and a teleﬁhonic transmitter opera-

tively related to t.

e junction of said bridge-
arms: '

7. In combination with & one-line tele-
15 phonic circuit grounded at two stations more ‘

824,080 - . I : §

or less remote from each other, a bridge con- -

nected with one terminal of one arm to the
line and with one terminal of the second arm
to the ground; the free ends of said two arms
connected with the interposition of ‘the sec- 20
ondary of an inductorium to the ground, and - -
a telephonic receiver overspanning the arms -
of said bridge. © - Co X
In testimony whereof I hereby sign my . .
name, in the presence of two subscribing wit- 25

nésses; this 21st day of ’Jul]ys, A. D, 1904. -

I ISE
- Witnesses: S
- H.C.YEerrer,
. Eprra R. StiiLey.
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