G. BLACK & A. M ROSEBRUGH,
Electric Telephony,

No. 212,433. Patented Feb. 18, 1879,

b

<&
A I i /;:*LJ// A
: = R
a.
@ (*%
Fzg. .
x
& & & a
9 e\

.
N.PETERS, PHOTO-LITHOGRAPHER, WASHINGTON, D. C.




UNITED STATES PATENT OFFICE.

GEORGE BLACK, OI' HAMILTON, AND ABNER M ROSEBRUGH, OF TORONTO,
: ONTARIO, CANADA.

IMPROVEMENT IN ELECTR:C TELEPHONY.

Specification forming part of Letters Patent No. 212,433, dated February 18, 1879 ; application filed
June 4, 1878, .

To all whom it may concern :

Be it known that we, GEORGE BLACK, of
the city of Hamilton, in the county of Went-
worth, in the Province of Ontario, Canada,
and ABNER MULHOLLAND ROSEBRUGH, of the
city of Toronto, in the county of York, in the
Provinee of Ontario, Canada, doctor of medi-
cine, have jointly invented certain new and
useful Improvements in the Art of and Appa-
ratus Appertaining to Telephony; and we do
hereby declare that the followingis afull, clear,
and exact description of the same.

This invention has relation, first, toimprove-
ments upon an -invention for which applica-
tion for patent has been made by the said A.

-M. Rosebrugh; and it consists in the substi-
tution for the resistance medium. described in
said application of the apparatus comionly
known and described in electrical works as a
“ condenser,” the object being to enable a tele-
phone or other secondary current appatratus
to be connected with the wire of any galvanic
circuit without interfering with the action of
said galvanic current.

Ourinvention consists, secondly, in connect-

ing two or any number of parallel wires of a-

telegraph-line by means of a condenser or con-
densers, and using them as a conductor for
the purpose not only of diminishing the re-
sistance of the, line, but also for the purpose
of diminishing the injurious effects of foreign
induced currents.

Our invention further consists in using, in
conneection with two or any number of paral-
lel telegraph-wires, the combination of two or
more condensers, & telephone and a ground-
wire at each end, of a telephone-line, for the
purpose of reducing the resistance of the line,
as also with the view of diminishing the inju-
rious effects of foreign induced currents with-
out interfering with the action of the galvanic
carrent used on said telegraph-wires, all as
hereinafter particularly set forth.

_ Our invention consists, lastly, in connecting

two or more independent galvanic circuits by
means of a condenser for the purpose of form-
ing atelephone - circuit without interfering
with the action of said galvanic circuits.

In the accompanying drawings, Figuve 1 is
a general line plan view of the apparatus em-

bodying ourimprovements. Figs.2and 3are
detail plans. Fig. 5 is a view showing the
condenser inserted in an intermediate ground-
wire. T'igs. 4 and 6 are views of the con-
denser applied to two or more independent
galvanic circuits.

- The method of constructing the condenser
is fully described in electrical works, and is
well known to scientific men.

Its construction may be briefly described,

“ag follows: A condenser is made to expose a

large surface to inductive action, and is con-
structed of alternate layers of tin-foil and thin
plates of miea, gutta-percha, or paper satu-
rated with paraffine arranged like the leaves
of an interleaved book. Xach alternate metal
plate is connected so as to form a distinct se-
ries, and each series isinsulated from theother,
one of which should in this case be connected
with the line and the other with the earth, the
telephone being inserted above or below the
condenser, as may be most convenient, but
forming part of the sam2 circuit.

A A’is the line; C (, screw-posts of tele-
phone-board; I, electro-magnet of call-bell,
and G & screw-posts of telephone. D D!and
D? D3 are the condensers, secured behind the
telephone-board, and T 'is the call-bell, con- -
nected by wires e ¢ to the line at C ¢/.  One
pole of the condenser D? D3 is connected with
the line at O, and the other pole with the
serew-post L, by which it is connected with
the telephone at G. One poleof the telephone
at G’ is connected with the line at ¢V, and the
other pole, passing through the post L, con-
nects with one pole of the condenser D? D3,
through the serew-post 1.

By means of the condenser D? D3, the sec-
ondary current circuit through the telephone
remains unbroken, notwithstanding the inter-
ruption of the galvanie circuit through the coil
I during signaling.

In order to ground the telephone at will at
an intermediate station without interfering
with the galvanic eireuit, & second condenser,
D DY, is added, one pole of which, D, is con-
nected with serew-post C, and the other pole,
D1, is connected with the contact-point .

Referring to Fig. 5, the method of using the

condenser in connection with a telephone may .-
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be described as follows: At any point or
points on a wire, A A’, of a galvanie circuit
a branch line, «, is wttached, and connected
with the ground in the usual way. In this
braneh line a condenser, d, and a telephone,
g, with or without an mduced signal appara-
tus, are inserted, so as to form pmt of the cir-

cult between the line A A’and the ground.

‘When a single wire is used, the condenser may
be placed either between the telephone and
the line or between the telephone and the
ground; but when two or more wires are used
as a conductor the condensers are inserted in
the branch lines between the telephone and
the main line, as shown in Fig. 1, at Y.

In using a condenser in connectwu with a
galvanic swnql the condenser may be secured
cither behind the board to which the tele-
phone or signal apparatus is attached, or it
may be secured behind a wall-bracket used
for depositing papers, letters, &e., and hung
near the telepbone; and in using a second
condenser for the purpose of being able to
‘ground the telephone at pleasure, the two con-
densers may be placed together. If the mes-
sage is from the direction A’, the switch is
turned to the contact-point O, which connects
it and one pole of the condenser D? D? with
the ground-wire through the binding-post N.
The induced current will then pass from A’ ¢/
through the telephone, to &, tothe binding-post
L, and then to the pole D? of the condenser
D? D3, the opposite pole, D? being grounded
thlolwh O M N. If the messwge is from the
dlreetlon A, the switeh M is turned to the con-
tact-point P, when the induced current will
pass from A C to D3, and from D? to L, and
* through the telephone to G/, and thence to D
of the second condenser, the opposite pole, D,
being grounded through P M N

The method of placing the condensers and
the connection of the wires, as above de-
scribed, wﬂl appear on reference to Figs. 2
and 3.

In Fig. 1, at X, the condenser is shown as
mtroduced on a oround wire at an interme-
diate point on a telephome cireuit for the pur-
pose of diminishing the injurious effects of
foreign induced currents.

Figs. 4 and 6 represent the method of con-
heeting two or more galvanic circuits for the
purpose of forming a telephonic or secondary
current circuit without interfering with the
action of said galvanic circuits. -1 2 8 repre-
sent the first galvanie cireuit, 4 5 6 7 the sec-
ond, and 8 9 10 the third, galvanic circuit. A
condenser, d, is connected by one pole to the
first galvanie cireuit, and by the other pole to
the second galvanic circuit ; and a condenser,
d’, is conneeted in a similar manner to the
_second and third galvanic circuits, 11112

3 represent the branch line, attached to the
first galvanic circuit at 1 and grounded at 13,
and 10 14 15 16 is a branch line, attached to
the third galvanic circuit at 10 and grounded
at 16.

11 is a telephone, and 12 is a condenser,

with or without other secondary current ap-
paratus inserted in the onme branch line; and
14 and 15 represent corresponding apparatus
in the other branch line.

By means of the condensers d d’ the wires
1 2 of the first, 5 6 of the second, and 9 10 of
the third, independent galvanic circuits can
be utilized to form a secondary current circuit
between the branch lmeb 1111213 and 1014
15 16.

In using two or more parallel telegraph-
wires as a conductor for a telephone or sec-
ondary-current circuit, we gain the double ad-
vantage of reducing the resistance of the line
and diminishing the injurious effects of for-
eign induced currents without interfering
with the working of said telegraph - lines.
Foreign induced currents on parallel wires
will flow in the same direction, and will meet
and neutralize each other. A complete cir-
cuit is thus formed for these foreign induced
currents, and the telephone bemw outside of
this circuit—namely, between the condensers
and the ground—the injurious effect of these
foreign induced currents on the telephone is
elther neutralized or very much diminished.
This is shown in Fig. 1, A A’ being one of
two parallel wires of a telegraph ]me, d d' two
condensers connecting the same with the tele-
phone g, and « the ground-mre.

‘We do not claim the combination of a tele-
phone-wire, or a telegraph-wire used tele-
phonieally, with an additional metallic wire
running parallel with the said telephone-wire,
and in close proximity thereto, but insulated
therefrom, the wires being connected to each
end to complete the metallie circuit; but

We claim as new and desire to secure by
Letters Patent—

1. At any station on a telegraph or tele-
phone line, and on a derived line of the same,
the combination of a telephone, with or with-.
out other secondary-current apparatus, and a
condenser, so that the secondary-current ap-
paratus may be used without interfering with
the action of the galvanic cireunit, and so that:
the galvanic circuit may be broken between:
the points where the two ends of the derived
line are attached without breaking the sec-
ondary-current circuit, substantially as set
forth.

2. At an intermediate station on a tele-
graph or telephone line, and on a derived line
of the same, the combination of two condens-
ers, D D! D? D%, a telephone, with or without
other secondary-current apparatus, a shunt-
ing-switeh, and a ground-wire, so that the
telephone may be grounded at pleasure with-
out interfering with the action of the galvanic
current used in the line, substantially as here-
in set forth.

3. The combination of a condenser or con-
densers, d and d’, the wires of two or more in-
dependent galvanic eircuits, and two branch
lines, (each branch line with a condenser, in-
duced-current -apparatus, and ground-wire,)
for the purpose of utilizing the wires of inde-
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pendent galvanie circunits to form an induced- | effects of foreign induced eurrents without in-
current circuit without interfering with the | terfering with the action of the galvanic cur-
action of said galvanic circuits, substantially | rent used on said telegraph-wires, sabstan-

as specified. . ) tially as herein specified. _
4, In connection with two or any number GEO. BLACK.

of parallel telegraph-wires, the combination
of two or more condensers, a telephone, and a A. M. ROSEBRUGH.
ground-wire at each end of a telephone-line, ‘Witnesses: )

for the double purpose of reducing the resist- A. H. ALEXANDER,
ance of the line and diminishing the injurious SAML. J. STRATTON.
P



