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UNITED STATES

PaTenT OFFICE,

CHARLES WILLIAMS, JRR., OF SOMERVILLE, THOMAS W. LANE, OF BOSTON,

AND FRANK W, HARRINGTON,

OF SOMERVILLE, MASSACHUSETTS.

TELEPHONE SWITCH-BOARD.

SPECIFICATION forming part of Letters Patent No. 248,821, dated October 25, 1881,

Application filed July 13, 1881.

To all whom it may concern:

Be it known that we, CHARLES WILLIAMS,
Jr., and FRANK W. HARRINGTON, of Somer-
ville, in the county of Middlesex and State of
Massachusetts, and TrowrAs W, LANE, of Bos-
ton, Suffolk county,in said State, have invent-
ed certain Improvements in Telephone Switch-
Boards, of whicl: the following is a specifica-
tion.

This invention relates to electrical switch-
boards employed in telephone central offices
and exchanges, and has for its olject to pro-
vide improved means for enabling the opera-
tor at the eentral office to place his listening-
telephone into and out of the circuit formed by
the line-wires of two subscribers connected to-
gether by means of said switeh-board in snch
manner as that the teleplione may be put
noiselessly intocircuit and the transmitted eur-
rent caused topassthrough thetelephone with-
out losing its strength by leakage or from any
other cause. To these endsourinvention con-
sists in the improvements which we will now
proceed to desecribe and claim.

Of theaccompanying drawings, forming part
of this specification, Figure 1 represents a rear
view of a portion of a switch-board embodying
our invention. IFig. 2 represents a section on
line zz, Fig. 1. Tig. s represents an end view,
showing plug introduced and the telephone in
circnit. Kig. 4 is a sectional view of a modifi-
cation,

The same lett
all the figures.

In the “Arawi ings, Ais a board or backing of
suitableinsulating materml, arranged upon the
front of which are the nsual horizontal insu-
lated metallic connecting-strips, @, adapted to
be conneeted by means of plugs with the line-
circuit strips B, which cross the board atright
angles to the strips @, and are in this instance
arranged ou the opposite side of the board
from the last-named strips. The line-circuit
strips, the connecting-strips, and the devices
for connecting them may be of any suitable
construction so far as relates to thelrjomt op-
eration. In thiscasethe line-circuit strips are
shown as composed of springs ¢ ¢, arranged
in pairs, attached at their bases to the board
and pressed togethier normally at their outer
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ends, and continuous metal strips s, extend-
ing along the bases of the springs, as shown
in the application for United States Letters
Patent of Tmomas W. LANE, one of our num-
ber, filed June 27, 1881, the connecting-strips
being provided with holes coinciding with the
meeting faces of the springs ¢® ¢, and receiv-
ing plugs adapted to be inserted between the
springs of each pair to conneet the line-circuit
strips with the connecting-strips, as shown in
said application.

In carrying ontour invention we make each
line-circuit strip capable of separation into two
distinet parts ata given point, and thisis pref-
erably accomplished by meansof two springs,
¢ ¢/, in each strip, said springs forming a part
of the strip and being dttached to the board
and normally pressed fogether at their outer
ends. like the springs¢® ¢, but, unlike the last-
named springs, they are elmrel\ discounected
or insulated from each other at their bases, so
that when separated and insulated at their
outer ends they convert the strip to which they
belong into two distinet parts having no elec-
trical connection.

J represents the listening-telephone, which
is included in a listening-cirenit composed of
wires or cords w 1w’ and means wlereby one
of said wires may be connected to one of the
parts of either of the line-circuit strips (when
the same is broken) and the other wire to the
other part, thereby looping in the listening-
telephone and causing the entire current to
pass around through the listening-eircuit in
pdssing through the line-cireunit strip, with
which said circuit is connected.

The means for econnecting the wires w w’, re-
spectively, with the parts of the line-circuits
are preferably composed of springs 4 d', ar-
ranged between the springs ¢ ¢/, and normally
separated from tlre latter and from each other
at their outer ends, as shown in Ifig. 2, so that
when forced outwardly the springs d ¢ and the
springs d’ ¢/ will make contact, asshowninFig.
3, allthesprings d being connected with each
other and with the wire w by a strip or wire, g,
and all the springs @’ with each other and with
the wirew’ by astrip or wire, ¢/, through snitable
binding-posts, & 2/. The springs ¢ ¢/ and @ &’
are qrmnoed opposite to a listening or central- 10c
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office telephone strip, ¢’y on the front of the
switehi-board, which strip is parallel with the
connecting-strips @, and has holes coinciding
with the spaces Detween the springs d &/, so
that a plug, G, of insulating material, inserted
in one of said holes, will first press the springs
a &’ outwardly against the springs ¢ ¢/, and,
secondly, separate the springs ¢ ¢/, as shown in
Fig. 3. The line-circuit strips pertaining to
the separated springs ¢ ¢’ are thus broken or
separated into two parts, neither having any
electrical connection with the other, excepting
through the listening - eireuit, through which
the entire current passes from one part of the
line-eircuit strip to the other.

The operation is as follows: Whenthe oper-
ator at the central office wishes to place his
office-telephone into a circuit he passes the ta-
pered plug G, made of insulating material, as
described, through the hole in the metal listen-
ing-strip @’ correspondingtothecireuit. Asthe
plug C is pressed into said hole its end strikes
theinner surfacesof thefreeendsof thesprings
d &, ecausing them to separate and to press
against and separate the contact-springs ¢ ¢/,
as shown in Iig. 3, the plug not necessarily
touching the springs ¢ ¢/. 1t will be seen that
the path of a cuarrent from line B is now by
springs ¢’ d', strip ¢/, binding-post 2/, through
the telephoune, binding-post I, strip ¢, springs
d and ¢, thus looping the telephoune into the
cireait. This operation may be repeated with
every line-wire that-connects with the switch-
board.

By pressing apart the springs d d’, as de-
seribed, before separating the springs ¢ ¢/, all
liability of causing clicking noises in the cir-
enit is avoided; but it the springs ¢ ¢ were

separated before the springs d d’ tonched them,

a click might be communicated.

Fig. 4 shows a modification in the plug used,
which is composed of a body of insulating ma-
terial, 7, and plates L I/, secured to opposite
sides. The springs d d’ do not in this case
touch springs ¢ ¢/, the latter being separated
by the plug itself. The springs d d’ are sepa-
rated first and then the springs ¢ ¢ by the
plug. In this ecase the path of the current
would be from line to spring ¢/, through plate

L’ of plug, spring &/, through the telephone,
spring d, opposite plate L, to spring c.

It will be readily seen that the act of pulling
out a plug puts the telephone out of circuit in
a manner as free from disturbance and annoy-
ance to the circuit as when the plog was in-
troduced. .

We do not limit onrselves in the application
of these devices to the form of switch-board
shown and described, as our invention may be
readily applied to any form of switch-board.

Having thus deseribed our invention, we
claim—
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1. In an electrical switch-board, the combi-

nation of a series of line-circuit strips, each
composed, in part, of separable springs ¢ ¢/, nor-
mally pressed together and adapted to be sep-
arated to convert the strip into two distinct
parts, thesprings d d’, arranged, as shown, with
relation to the springs ¢ ¢/, and connected, as
described, in a listening-circuit, and means for
electrically conuecting the springs ¢ ¢, re-
spectively, with the springs d d’, toloop in the
telephone of the listening-circuit, as set forth.

2. In an electrjcal switch-board, the combi-
nation of a series of line-circuit strips, each
composed, in part, of separable springsce¢’, nor-
mally pressed together and adapted to be sep-
arated to convert the strip into two distinct
parts,thesprings d d’, arranged, asshown, with
relation to the springs ¢ ¢/, and connected in a
listening-circuit, as described, and a remova-
ble plug, C, of insulating material, adapted to
be inserted between the springs d d/, and there-
by first make contact between the springs d ¢
and d' ¢/, and, sccondly, separate the springs
¢ ¢’ to break the line-cirenit strip and loop in
the telephone of the listening-circuif, as set
forth.

In testimony whereof we have signed our
names to this specitication, in the presence of
two subscribing witnesses, this 9th day of
Jaly, A. D. 1881. .

CHARLES WILLTIAMS, JRr.
THOMAS W. LANI.
FRANIC W. HARRINGTON.

Witnesses:

. G. WADLIN,
C. I'. BROWN.
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