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To all whon it :uz,m/ COTLCCTTL
Be it known that I, JAMES ¥. MOLAUGHLIN,

“acitizen of the Umted States, residing at Ph_ﬂ— |

adelphia, in the county of Philadelphia and
State of Pennsylvania, have invented certain
new and useful Improvements in Switch-

hereby declare the following to be a full,

clear, and exact description of the invention,
such as will enable others skilled in the art--

to which it appertams to make and use the

‘same.

My invention relates to SWltOh-bOEbld& for
central offices in a system of electrical inter-
communication in which a number of outly-
ing stations are connected with said central
office, each by a separate line, and 1n which
the central-office operator can connect any two
subseriber-lines for private intercommunica-

tiomn.
- My switch-board 1s thus :::mapted for use in-

telegraphic or telephonic systems, but is more
esl)ecmlly designed to be used in connection

with a system of electrical type-writers such

as has been patented to me by Letters Patent

VO% 868,158, 867,650, 368,411, and 869,954,
The object of my mventmn 18 to enable a

central-office operator to receive a call at all

times from anysubscriber,and to put himselfl

“into eommmnication with such subscriber

without the use of loose or detachable appli-
ances—such as flexible cords and switch-
pins—as are ordinarily used in switch-boards
of this character. Forthis purpose 1 use pe-

euhamymons‘rructecl switch - keys, which, if-

depressed, will be locked 1n position until re-
leased by a specific act of the operator. By
the action of similar keys the operator is ena-
bled to establish connection between two sub-
seribers, and my switeh-board thus presents
a structure in which all the operative parts
are permanently connected and are not liable
to be lost or -mislaid, as is the case with the
detachable appurtenances used in connection
with ordinary switch-boards. All this will

- more fully appear from the following detailed
description, in whiech reference is made to
the accompanying dmwm og, in which I have
1‘6]31@501116(1 in—

Figure 1, an elevation of my 1’[111}1*0‘;76(1
switch- boaxrd, with the signal-bell, the annun-
ciators, and other parts used in connection
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therewith in diagram; and Fig. 2, a vertical

CTrOSS- sectlon of the SaIme.

Referring to the drawings by 1ettel S, A 1‘ep-

55

resents a Selmenculaf bomd of insulating

material, which constitutes the base-plate of-

the switeh-board. Bisa ledge of similar ma-
terial, secured around the euwed edge of the
board and projecting on both sides of the
same, as shown in Fig. 2, and the annuncia-
tors C C, &e., with their magnets, binding-

posts, &e., are smmbl} secured to this ledge.

These annunciators are of any ordmary or
improved construction, and need not be spe-
cifically described.

Concentrical with ledge B there are a num-
ber of metallic strips D’ D? &e., which are
suitably spaced, and are secured to the base-
plate A by screws or otherwise. Supported
upon ledge B and upon inftermediate insu-
1.:L13111ﬂ-b10(3ks E E, &e., are the radial metallic
S‘rupb F’ F2 &e., one for each annunciator,
and extending from the same toward the cen-

ter of the SW'ltell-boald, as is clearly shown 1n
Fig. 1.

These radial strips are so mounted
that there is a space between thelrinner sur-
faces and the outer surfaces of the metallic
strips D’ D% &e., which they cross, and in
this respect my SWltCh-bOELl"d is similar to
others of this character.

In ordinary switch-boards of this kind the
electric connection between the crossing me-
tallic strips 1s established by pins which are
inserted into holes at the points of crossing
and it has always been found to be a souree

of great annoyance that these pins were lying

about loosely and frequently mislaid. be-
sides this, the holes in the crossing-strips had
to be made to correspond e*mctly, or else the
pins would not malke oo0d electrical connec-
tion. I overcome this dllﬁﬁul‘ry in the follow-
ing manner: At the point where the radial
btupb cross the semicircular strips D7 D7,
&e., I make apertures I I, &c., curvy ed upon
Lhe arc of the cirele in fq:-:ud radial strips, and
switch-levers G’ &3, &e., of conducting ma-
terial, are pivoted to suitable studs 1 I_., fixed
to theradialstrips. Theseswitch-levers have

two free arms, each provided with a thumb-

piece k, and one of these arms is formed with

a curved lug I., which enters the correspond-
ing slot in the radial strip upon which it 1S

mounted, so that if the lever is rocked about
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to break that contact.

its pivot the lug L will pass through its cor-
responding are-shaped aperture in the radial
strip, and will make or break contact with a
spring O, fixed to the semicircular strip be-
hind the same. In the normal position of
these levers the lugs L will be out of contact
with their corresponding springs; but if the
upper arm of one of these levers be forced

rearwardly, as shown in G* in Fig. 2, the lug

passing through the curved slot of the radial
strip will make contact with the spring O
It will depress said spring, and by the reaction
of the latter upon the lug it will hold the le-
ver in the position shown.

radial strips and any one of the semicircular
strips by the operation of one of the switch-
levers, said contact will be maintained until,

by the rocking of the lever back to its original

position, Ing L is drawn back within its cor-
responding aperture H, and this can only be
done by the positive act of the operator. The
cam or contact lugs L projecting approxi-
mately at right angles to the lever G through

the curved apertures H, and within a very

short. distance of the contact-springs O, a

short working motion of the levers G in one
direction will be sufficient to establish the

contact desired, and a similar short working
motion in the other direction will be sufficient
‘ For this reason the
construction may be such as shown, whereby

the two thumb-pieces % %, formed on each

- lever, will at all times be exposed toviewand
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within convenient reach of the finger of the
operator, and only one finger need be em-
ployed for operating these levers. |

P designates a call-bell centrally located
with relation to the semicircular strips D’
D? &c. The helices of the said call-bell are
electrically connected with the-strip D* by
means of the wire p and with the ground
through the wire p’.
the strip D* forms the ground connection
all of the radial strips F’ ¥?, &e.

At Q is indicated the position of an elec-
trical type-writer of the construction shown
in my several Letters Patent and pending
applications in the United States Patent Of-
fice, placed in circuit with the strip D3 by
means of the wire ¢ and with the ground
through the wires ¢ p’. -

The line-wires 1 2 3 4, &ec., are secured in

fo_r

their respective binding-posts, which are in

turn connected, through the wires b b, the

- helices ¢ ¢, and the wires ¢/ ¢/, with the radial

60

strips I/ F?, &e.

The operation of my invention is asfollows:
The switch-levers G* at the inner ends of the
radial strips F’ F?, &e., are normally closed,
as shown in Fig, 2, into electrical contact

with the spring O% thus keeping the said ra-
dial strips constantly in connection with the
ground through the semicircular strip D4, as
will be easily understood.

trical impulse is sent over one of thalines .
(say, for example, No. 2) from a subscribing’

i

Thus, 1f contact
18 once established between any one of the

When an elec-

It will thus be seen that |-

413,083

station, the said impulse having passed over
its path; comprising the line-wire 2, binding-

post B’, wire b, annunciator-magnets ¢, wire

¢’,radial strip F? switch-lever G4, semicircular
strip D¢, wire p, magnets in the call-bell P,

70

wire p’, to the ground, will energize the mag-

nets in the annunciator ¢ and the call-bell
P and simultaneously ring the latter and
effect the drop of the shutter of the former to
expose the number of the line, in the usual
well - known manner. When the operator
hears the call-bell, he perceives by inspection
that the numeral of the annunciator No. 2 is
exposed, thereby indicating that the sub-
scriber on the line No. 2 wishes to communi-
cate with him, and he presses the button on
the switch-lever G containing the numeral

corresponding to the number exposed on the

annunciator, thereby breaking the electrical
contact with the semicircular strip D% and
immediately presses the button of the switch-

make electrical connection with the semicir-
cular strip D°. The path of the current will
now be from. the strip I through the switch-
lever G° to the strip D? and by wire ¢g to the
electrical type-writer Q, thence to the ground
by meansof the wires ¢’ and p’. Thus it will
be seen that the electrical tvpe-writer Q is
placed in circuit with the line No. 2 and the
subscriber on the same line can communicate

‘with the operator; and if, as is generally the

case, the subscriber wishes to communicate
with a subscriber on some otherline, he merely
writes the number of the line desired upon
his transmitter, and the receiver at Q will re-

| produce the number so written for the in-

formation of the operator, who will then
manipulate the switch-levers as follows: For

example, it the subscriber on line No. 2 wishes

to communicate with the subseriber on line
No. 5, the operator will elose one of the switch-
levers G’ or G* on both of the aforesaid lines
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lever G° on the corresponding radial strip to - '
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1into contact with the same semicircular strip

| D7 or D? and open all the remaining switch-
If the

levers on the radial strips F* and Fo.
semicircular strip D* be used, all the switch-

' levers which make contact.therewith, except

F

those of the radial strips E* and I, must be
open; otherwise the current might pass from
the strip D* to the ground by means of the
strip D% :

It will be seen by referring to Tig. 1 of the
drawings that when the switch-levers are ar-
ranged as indicated above—u. e., the switch-
levers G* G* on the radial strips F? and F®

XI5
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in contact with the semicircular strip D*>—the

path of the current will be from the line 2
through the radial strip F* and its switch-
lever G semicircular strip D?, switch-lever G?
of the radial strip F’ and from said strip F?
to the line 5, thus placing the two lines 2 and
5 in direct communication with each other.

Should another subscriber call while two are:

In communication, his line can be connected
with any line not in use by simply using one

125
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of the semicircular strips which is out of cir-




- cuit at that time. The batteries at t:;hé ter-
minals of the subseriber-lines may be ar-

[O

413,083

ranged in any suitable manner, so that the

positive pole of one line will always be con-

nected with the negative pole of the other.
From the foregoing it will be understood

that either of the lines in connection with my

improved switch-board may be easily and
quickly placed in circuit with any of the

other lines connected thereto without the

inconvenience arising from the use of loose
or detachable switeh-plugs.

Having thus fully deseribed my invention,
what I claim as new, and desire .to secure by

Letters Patent of the United States, 18—

1. In a switch-board, the combination, with
two setsof metallic strips,one above the other,
of rocking switch-keys mounted between ears
on the upper set of strips, and having lugs
projecting through the said strips and into
operative relation to the lower set of strips,
substantially as described. |

2. In a switch-board, the combination, with

two sets Qf_metall‘ic strips, one 'set"being pro-:
vided with apertures, of pivoted switch-keys

3

mounted upon and provided with contact-

lugs extending through said apertured strips,

each key having a thumb-piece on each side
of its pivot, substantially as described.

‘3. In a switeh-board, the combination, with

two sets of metallic strips, one set being pro-
vided with contact-springs and the other

set with apertures, of pivoted switch-keys
‘mounted on the apertured-strips, each key

having a thumb-piece on each side of 1ts
nivot, and also having a contact-lug project-

ing through an aperture in the strip toward.

one of the springs on a strip of the other,
substantially as deseribed. | |

In testimony whereof I affix my signature In
presence of two witnesses. -

| J. I McLAUGHULIN.
Witnesses:

E. L. WHITE,

GrO. H. TICHENOR.
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