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1o all whom it may concern:

Be it known that we, GEORGE W. MOORE,
of North East, in the eounty of Erie and State
of Penneylvama and JouN N. CULBERTSON, 0f
Buffalo, 1n the county of Erie and State of New
York, haﬁre invented new and useful Improve-
ments in Acoustic-Telephone Exchanges, of

- which the following is a specification.
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This invention relates to certain improve-
ments In acoustic - telephone exchanges 1n
which a number of sound-transmitting wires
converge, and in which means are provided
whereby any two of said wires can be con-
nected together, so as to transmit the sound
from the telephone at one end of the wire
through the exchange to the telephone at the
end of another wire. |
- The object of our invention is to provide
ready means for establishing communication
between the exchange or central office in which
the wires converge and the telephones at the
ends of such wires, and also to provide ready
means for connecting any two of the converg-
ing wires.

Our invention consists in eonstructions
and combinations, all as will hereinafter be
described and claimed. | o

Inthe accompanying drawings, consisting of
two sheets, Figure 1 is a front elevation of our
improved telephone -exchange; Fig. 2, a cross-
section In line z @, Fig. 1. Fw 3 18 e paltl‘ll
front elevation of the SW]tGh board. Fig. 4 1s
a sectional elevation of the wire- SllppOltS
Fig. 5 18 a cross-section, and Fig. 6 a longi-
tudinal section, of an msulatm Fig. 7 is a
perspective view of a portion of the Switeh-

board. Iig. 8 1s a sectional elevation of the

wire-tightening device. Fig. 9 is an eleva-
tion thereof at right angles te Fig, 8.

Like letters of refelenee refer to like parts
in the several figures.

A represents the frame of the switch-board
or device upon which the ends of the sound-
transmitting wires are secured and placed in
communication with each other.

1! 1epresente the ends of a series of sound-
transmittlrg wires which converge in the ex-
change. ihese wires run from various direc-

| tions to the upper portion of the frame A,
where they are supported by hangers C, pro- 5o

vided with insulators ¢. The ha.nﬂels C are
rigidly secured to longitudinal piecesa’, which
form part of the upper portion of the frame
A. The insulators ¢ consist of a sleeve, ¢,

made of glass, and pr ovided, prefer eb]y, with 5z

a lining of rubber ¢. 'The Sleeves ¢ are sup-

ported by springs ¢’, which permit the wire

passing through the sleeve to vibrate freely.
«’ represents a stop, which is secured to each

wire ¢ below the insulators ¢ to prevent the 6o

wire from being drawn through the insulator
it the wire should break. The stop may con-
sist of a disk of metal or a ball of india-rub-
ber, and it may be secured to the wire by a
wedge, key, or other suitable means.
wires ¢ are arranged side by side and extend
downwardly from the hangers C to the lower
part of the frame A, where their lower ends
are secured to springs d, by means of which
the slack of the wires can be taken up.
lower ends of the wires ¢ extend through in-
sulators d', which are attached to a horizontal
plece, d°, which connects the upright posts of
the main frame A. The wires ¢ are firmly

clamped in the insulators d', so as to maintain 75

the tension required to transmit the sound.- -Vi-
brations. |

i represents an auxiliary freme,elmnged 11
front of the main frame A,for thesupport of a

traveling telephone, . 'This frame is pro- 8o

vided with two horizontal rails,e, to which the
telephone I is attached in such manner that
1t can be moved horizontally and placed in
front of any of the wires «.

/ represents t.
thediaphragm ofthe telephone F,and provided
ab 1ts end with a hook, f/, wheleby it can Dbe
attached to a loop, f formed in éach of the
wires da.

g representsa branch wire,which is attached go

with one end to the wire f between the dia-
phragm of the telephone and the hooks 7/, and
with its other end to the bell-crank lever G,
which 18 pivoted to thelower side of the mov-

able-telephone frame, so that by turning the g5

bell-erank lever in the proper divection the
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branch wire is.drawn downwardly and the | is as follows: When the subseriber who uses

wire f tightened after its hook f’ has been con-
nected with the loop f* of one of the wires «,
as represented by dotted lines in Fig, 2. The
bell-crank lever is secured in position, after
the wire has been so tightened, by means of a
peg or pin placed in one of a series of holes
formed in’a segment ¢/, which is attached to the
irame of the movable telephone F. If pre-
ferred, a hanger provided with insulators ¢
may be attached to the bell-erank lever G,and
the wire f may be drawn through the insulat-
ors and adjusted by means of the lever G,
whereby the branch wire ¢ is dispensed with.

H represents one or more yokes arranged in
front of the lower horizontal piece, d°, and pro-
vided with connecting or switch wires 2, which
are attached to the yokes H by means of insu-
lators //,constructed like the insulators ¢, and
applied to the lower sides of the yokes. The
wires i are provided at both ends with hooks
I’y adapted to engage with the loops f* of the
wires ¢. The yokes H are each attached to a
bell-crank lever, I, which is pivoted to the
longitudinal piece d’, and whereby the yokes
H can be raised and lowered.

¢ are segments secured to the under side of
the longitudinal piece ¢* and provided with
pertorations, in which can be inserted pegs or
pins for securing the bell-crank lever I against
backward movement when the yokeshave been
adjusted. | |

The auxiliary frame E is arranged at a suf-
ficient distance from the main frame to permit
the free movement of the telephone F and the
tightening device attached thereto without
Interfering with the yokes H and connecting
parts. |

J represents shields or plates which are at-
tached to the wires a below the loops f2, and
which bear numbers or letters whereby the
different wires are designated.

K represents electrie conducting-wires, which
extend from the lower ends of the wires « to
the upper bar, 7, of an electric annunciator-
board, L. |

!’ represents the lower bar of the electric an-

- nunclator-board, and 7 represents the drop-

55

o

plates which cover the numbers on the an-
nunclator-board. Thenumbers onthe annun-
ciator-board correspond with the numbers on
the wires with which the respective drop-
plates are connected by the wires K.

m represents the ground-wire of the annun-
ciator-board, and M represents an electric
call-bell, which is connected with the annun-
ciator-board by a wire, m’,and with the ground-
wire by a wire, m’. The electric annuneci-
ator-board and call-bell may be of any suitable
and well-known construction.

N represents a subscriber’s telephone con-
nected with the end of one of the wires «, and
n represents an electrie call-bell connected

- with the wire of the telephone N by a wire,

65

n', and with the ground by a wire, »%
The operation of our improved apparatus

o

one of the telephones, N, desires to he put in
communication with another subseriber, he
rings the call-bell n, whereby the number cor-
responding with the caller’s wire is exposed
on the electric annunciator-board I, in the
exchange. In the case represented in TFig. 1
the wire marked 6 calls the main office, and the
operator places the movable telephone near
the wire 6 on the frame A, and connects the
wire f by its hook /" with the loop s of the
wire 6, and then tightens the wire f by means
of the bell-crank lever G, whereby the tele-
phone I is placed in commuunication with the
telephone at the end of wire 6. The operator
now ascertains whatis wanted by the caller at
the end of wire 6. Assuming that the caller
desires to be put in ecommunication with wire
10, the operator disconneects the wire f from
wire 6. and attaches one end of the switch-
wire & with the wire 6 and the other end of
wire /i with wire 10, as represented in Ifig. 1.
He then tightens the switeh-wire & by means
of the bell-crank lever I, whereby the caller
at the end of wire 6 is placed in communica-
tion with wire 10, and enabled to communi-
cate directly with the telephone at the end of
wire 10, which he can call directly by means
of the electric call-bell with which the sub-
seribers’ telephones N are provided. If pre-
ferred, the operator at the central office can
first call the subseriber at the end of wire 10
by means of the electric switch-board L, and
after receiving a reply connect the switch-
wire i with the wires 6 and 10, and thereby
place both subscribers in communication.
I desired, the lower ends of the wires ¢ may be
attached to drums O, which are mounted in
suitable bearings, o, secured to the horizontal
piece d’, so that by turning the drum in the
proper direction the wire is wound upon the
same and the slack of the wire taken up and
the proper tension produced. These drums
are each provided with a ratchet and a pawl,
which prevent the backward movement of the
drum after the wire has been tightened, and
the shatts of the drums are preferably made
square or otherwise constructed so that a re-
movable crank can be applied to each shaft
when the drums are required to be turned.
This constructionisclearly representedin Figs.
8 and 9.

P represents astrip of fabric or rubber which
1s secured horizontally in the upper portion
of the main frame A, and through which the
wires ¢ pass. As shown in the drawings, the
strip P is secured to horizontal pieces P’ P,
arranged, respectively, in front and in rear of
the wires ¢. The strips P retain the wires in
their proper relative positions, andprevent the
wires from crossing each other when a lateral
strain is applied to the wires by connecting
the same to the wires /.

It preferred, aninsulator of the construction

represented in Figs. 5 and 6 may be applied
| 10 each wire ¢ ab this poinf, for the purpose of
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preventing the lateral displacement of the | wire, ¢, and a tension-lever, G, substantially 30

wires, instead of the strip P. The insulators
¢ enable thesound-transmitting wiresa to con-
duct at the same time the electric currents
whereby the calls are made without 1n any

‘manner interfering with the vibration of the

wires, thereby doingaway with the use of sep-
arate lines forthe conveyance of the sound and
the electric current, and the insulators also
permit the wires to runat comparatively sharp
angles without interfering with the transmis-
sion of the sound. |

By this apparatus all the wires converging
in the central office can be communicated with
by a single telephone, whereby the noise and

confusion arising from the use of a separate

telephone for each wire isavoided,and the op-
eration of making the communication greatly
facilitated. |

We claim as our invention—

1. In a mechanical telephone-exchange, the
combination of a frame having wires «, ab-
tached to said frame by springs d or equiva-
lent means, and an annunciator having wires
K, connecting it with wires a, substantially as
described. |

2. The combination,with a series of sound-
transmitting wires, a,of a traveling telephone,
F, provided with a connecting-wire, f,abranch

as set forth.

3. The combination, with a series of sound-
transmitting wires, «, of a yoke, H, a switch-
wire, 7, attached thereto and adapted to be at-
tached with its ends to two of the wires ¢, and
a bell-crank lever, I, whereby the yoke H 1is
adjusted, substantially as set forth.

4. In a mechanical telephone-exchange, a
rigidly-supported frame having a spring-sup-
ported insulating sleeve, ¢/, substantially as de-
scribed.

5. The combination, with a series of sound-
transmitting wires, ¢, having loops f*, of a
traveling telephone, F, provided with a con-
necting-wire, f, having a hook, f/, substan- 45
tlally as set forth.

6. The combination, with the frame A and
sound-transmitting wires «, of the strips of
fabric P or equivalent means whereby the
wires are retained intheir proper relative po- 50
sitions againstthe lateral strain of the switch-
wires, substantially as set forth.

GEO. W. MOORE.
J. N. CULBERTSON.
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Witnesses:
JNO. J. BONNER,
CoAs. F. GEYER.
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