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THOMAS J. PERRIN, OF BROCKLYN, NEW YORE.

 ELECTRIC SWITCH-BOARD.

SPECIFICATION forming part of Letters Patent No. 2715913, dated February 6, 1883.

Aypplication filed September 20, 1882,

(No model.)

To all whom 1t may concern:

Be it known that I, THOMAS J. PERRIN, a
citizen of the United States, and a restdent of
Brooklyn, in the county of Kings and State of
New York, have invented certam new and use-
ful Improvements in Electric Switeh-Boards,
of which the following is a specification.

My invention relates to certain improve-
ments in the constraction of switeh - boards
such as are commonlyewmployed at the central
offices of telegraph and telephone -exchange
systems for placing in electrical connection
the terminals of any two normally-independ-
ent conductors or subscriber-lines, or for con-
necting them with an apparatus at the central
office for receiving and transmitting sigunals
or communications.

Among the various methods heretofore em-

ployed for connecting the terminals of the con-

ductors constituting the subscriber-lines, the
two which have prov-ed to be the most efii-
cient in practice are, first, that in which each
subscriber - line is provided with a metallie
terminal plate, which respective plates may
be placed in electrical connection, in any de-
sired combination, by means of movable con-
nectors formed of switch-plugs electrically
united with each other by flexible conducting-
cords; and, second, that in which each sub-
Scrlber-lme termmal is provided with two con-
ducting-strips or series of contact-plates, each
intersecting the plane of one of the conduct-
ing-strips or series of contact-plates of each
of the remalning terminals, at which inter-
secting points a movable connectoris applied
as reqmred The principal inconvenience ex-
perienced in the use of the contact-plates and
conducting-cords arises from the liability of
the cords to become entangled with each other
when several subscribers are to be coupled
with each other, and to be broken by the con-
tinual bending to which they are subject.
This construction, moreover, necessitates the
handling of two switch- plugs, one being 1in-
serted in the contact-plate of each subscuber-
line.
with the employment of the switch-cord and

one of its switch-plugs, necessitates a propor-

tionate inerease in the size of the board for

to accommodating a given numberof subscriber-

line terminals, for the reason that the prmls~ |

‘The second method, while it dispenses.

-]

ion of an intersecting point for the terminals,
whereby any one lme may be placed in con-
nection with any other by means of a single
connector or switeh - plug, involves the em-
ployment of two contact-strips for each sub-
seriber-line terminal. These strips are placed
at right angles with cach other, and each

_termuml has therefore two (hthLBL contact-

points at which it may be connected with any
other terminal.

The object of my invention is to organize a.

switch-board in such a mauner as to dispense
with the use of switch-cords, whick will at the
same time be simple 1n its construction and
compact in 1ts arrangement, and bkaving one
point, and one only, at which anvy given line
terminal may be placed in connection with
any other terminal by the use of a single mova-
Die connector—sunch as a switch pin or plug
of ordinary construction.

My invention counsists in constructing a

switchi-board with a metallie longitudinal ter-
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minal conductor or strip for each subseriber- .

line, the conductors or strips being arranged
in consecutive order, corresponding to the des-
1ignating - numerals of the subseriber-lines,
and 1n providing each longitudinal terminal
conductor with a series of eontact-plates, one
corresponding to and cenunected by transverse
conductors with each numerically-succeeding
longitadinal conductor, the contact-plates cor-
responding to the numerically-preceding lon-
gitudinal conductors being dispensed with.
The reason for making use of this organiza-
tion will be evident when it is considered that
any given terminal may be connected with

- any succeeding terminal by weans of a mova-

ble connector inserted between itself and the
contact-plate corresponding to and transverse-
ly connected with the said sueceeding termi-
nal, and that the given terminal may be con-
nected with any preceding terminal by means
of a connector inserted between the said pre-
ceding terminal and the contact-plate corre-
sponding to the given terminal,

The invention also covsists in arranging the
contact-plates in a convenlent manner upon
either side of tiie longitudinal terminals or
contact-strips, and in certain details of con-
struction hereinafter specifically set forth.

In the accompanying drawing, which illus-
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trates my invention, I have shown a {front ele-
vation of a switeh-board embodying the sev-
eral features of my invention, and showing in
diagram its circuit-connections.

Referring to the drawing, A represents o
suitable frame or board for supporfing the
various devices constituting the switeh-board.
The numerals 1 to 25, inclusive, represent a

series of subscriber-lines, twenty-five 1n nuam-

ber, respectively connected with corrﬁqpond

- ing bars or strips of metal, (numbered «' @® &,
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&e.,) which constitute lonmtudlml telmuml
conductors for the respective subscriber-lines.
Theconducting terminals ¢’ a* ¢*, &e., are pref-
erably arranged vertically and 1n numerical
order upon the board A, beginning at the left
side and 1uncreasing numerically toward the
richt to the number 13, while at the same
time they successively decrease 1in length to-
ward the right. Thefourteenth strip is placed
beneath the thirteenth, and the numerically-
succeeding strips are placed at the lower por-
tion of the board, increasing numerically and
decreasing in Iennth towud the left, thus fill-
ing up the trmnguhr space left vacant by the
strips of decreasing length upon the upper
portion of the board. LThus the strip nam-
bered a!® comes beneath the strip «'2, and alf
beneath the strip «'l, as lllastrated with refer-
ence to the conductors 12 and 20 by the dotted
lines M. The first terminal conductor nums-
bered 1 is provided upon either side with cou-
tact-plates b, one corresponding to and con-
neeted with each succeeding strip. Fhe con-
tact-plates b are numbered from 2 to 25, 1nelu-
sive, the even numerals being preferably ar-
ranged upon the left of the strip «’ and the
odd numerals upon the right. Iach contact-
plate b? i° b4, &e., 1s electrically connected by
a transverse branch conductor beneath the
board withthatlongitudinal conductora which
is designated by a corresponding numeral, as
illustrated with reference to the conductors 12
and 20 by the dotted lines M. Suitable aper-

tures, ¢, are formed along the whole length of

the longitudinal conductors upon each side,
opposite the contact-plates 4, for allowing the
insertion of suitable wedge-shaped switeh-pius,
d, which constitute movable connectors and
serve to place any conducting-strip in electri-
cal connection with any desired adjacent con-
tact-plate, and thus with its corresponding
longitudinal conductor. lhe contact-plates
upon the right of the terminal &’ serve also
for making connections upon their opposite
sides with the second terminal, ¢ and another
series of contact-plates, 0* 0° 0% <&e., corre-
sponding with the numerically-suceeeding ter-
minals which are designated by the even nu-
merals, 1s arranged upon the right of the ter-
minal @’. In the like manner each terminal o’
o’ ¢’y &e., 1s provided upon oneside with con-
tact-plates corresponding to and transversely
connected with the terminals designated by
the uneven numerals greater than its own,and

=]
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same character designated by the even nunier-
als.

At the outer end of each terminal or con-
ducting-strip ¢’ ¢ ¢°, &e., 1s provided a con-
tact-plate, e. Ifach of these contact-plates is
transversely connected by a wire, w, 1n whieb
is preferably included an annunciator device
or visual signal, H, with a conductor, , ex-
tending to the earth at I2&. The annuneiator
devices H, one of which 1s provided for each
subscriber-line, may be of any suitable or well-
knowncounstraetion, adapted to be actuated by
a current from the subseriber-line traversing
the corresponding earth-circult to exhibit a
designating visual signal corresponding to
that line. T'he devices which I prefer to em-
ploy consist of an electro-magnet provided
with means for releasing a drop, &, and exhib-
1ting a numeral corresponding to that em-
ployed for designating the corresponding sub-
seriber-line. T'his apparatus is well known,
and forms no part of my invention. A mova-
ble connector or switch - pin, d, is normally
piaced 1t one of the apertures ¢ of each termi-
nal strip a, opposite the adjacent contact-plate
¢, thereby placing each subscriber-line in elec-
trical connection with the earth through its
correspounding annunciator. A second series
of contact-plates, f, is hikewise provided, one
being placed at the outer extremity of each
conducting-strip . The plates fare placed in
electrical connection, by a transverse wire, v/,
with any sultable signal-transmitting device,
I, thenee by the wires w® and w? through suit-
able transmitting and receiving apparatus, as
shown at i and RY, with the earth at I/,
battery, O, one pole of whichisconnected with
the earth aJt K and the other pole with the
working-contact of the transmitting device K,
may be used for transmitting electrical im-
pulses as desired upon the conductor &/, and
thus through any terminal condueting-strip «,
by way of the corresponding contact-plate, f,
when the two are conunected by a connector, d,
and thus to the corresponding subseriber- lme.
I have shown also a local battery, o, which 1s
employed in connection with the transmitting
device v in a manner well understood.

The operation of the device 1s as follows:
Ttach subseriber-line 1 2 3, &c., 1s normally
kept in electrical connection, through the cor-
responding longitudinal terminal @, with one
of the contact-plates e by means of the con-
nectors or switeh - pins d, which eleetrically
unite the same, and thus, by means of the con-
duetors w and (, directly with the earth at 1.
Any individual sabscriber desiring to beplaced
in communication with another signals to the
central office by clogsing the electric circuif
through hm subscriber-line. Thusifsubseriber
No.6, for example, desires to be connected with
subscriber No. 12, he closes his circuit through
the subseriber-line 6, the current thereupon
traversing theterminal a4 connector d, contact-
plate ¢°, wirew, the annunciator device H° to the

upon the other side with contact-plates of the 1| conduetor (x, and thus reaching the earth at It.
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The annunciator-drop, being released by the
action of this current, exhibits the numeral 6.
The attendant at the central station thereupon
transfers the movable connector.d®, adjacent to
the conducting-strip «f, to the aperture ¢, adja-
cent to the contact- phte 7, thereby connecting
the subscriber-line 6 with the earth at I¥/
by a route which includesthe transmitting and
receiving devices R and kY. By correspond-

ing with the subscriber No. 6through the tele-
phone or other apparatus the operator aASCer-

tains that he desires tocommunicate with sub-

scriber No. 12. He thereupon removes the
switch-pin d'?,which normally connects the ter-
minal conducting-strip a!®* with the adjacent

~contact-plate ¢, and inserts 1t between the ter-

minal a'?, and the corresponding contact-plate,
S thereby connecting the transmitting de-
vice K with the subscriber-line 12, By oper-
ating thetransmitting device K thesubgeriber
No. 12 is then signalled. After calling sub-
scriber No. 12 the switeh-pin or connector
is transferred from the contact-plate f to the
aperture ¢ of the plate af opposite the contact-
plate 012, thereby placing the two subscribers’
lines in_ electrical connection through the
transverse conductor M beneath the board.
Upon ascertaining that the two subscribers
are in communication, the first-named con-
nector d? may be removed and tie two sub-
scribers left in direct electrical connection.
The manner of connecting any calling sub-
scriber with another whose designating num-
ber is numerically greater than that of the
calling subscriber corresponds precisely to
that already described. The only difference

in the method of connecting a calling subscriber
with another subscriber whose designating
number is less than his own consists in unit-
ing the two by employing the connecting-strip
of the subscriber designated by the smaller
numeral, which is effected by connecting the |

same with the adjacent contact-plateof the

subscriber designated by the greater numeral.
In other words, every connection between two
subscribers is made by connecting the termi-
nal designated by the smaller numeral with the
contact- plate conunected with the terminal strip

“designated by the greater numeral.

It will be understood from the foregoing de-

seription that for each possible combination of

any two subscribers one point of connection
only is provided, an organization which mates-
rially reduces the size of the board and sim-
plifies the eonstruction of the same by cancel-
ling one-half the usunal number of apertures
for receiving the switch-plugs or connectors.
I have shown and described a switch-board
as adapted to twenty-five subseribers. This

- particular number, however, is not material,

and may be increased or diminished to any re-
quired extent, as found desirable. The elec-
trical connectmns, moreover, of the annunci-
ator device and thesignal- tmnsmwtmw devices
may be varied at will.

I claim as my invention—

The combination, substantially as hereinbe-

foreset forth, with a series of independent line-
wires, of a switeh-board consisting of the se-
ries of longitudinal conductors «, of regularly-
decreasing lengths, the shorter conductors be-
ing arranged end to end with the longer con-
ductors of the series, in such order as to ren-
der the combined lengths of each pair approxi-
mately equal, the contacb plates 0, and the
transverse branches M, electrlcally united
therewith, substantially ‘18 described.
in testlmony whereof 1 have hereunto sub-
seribed my name this 18th day of Septembel,
A. D. 1382,
THOMAS J. PERRIN.
Witnesses:
DANIEL W. EDGECOMB,
MiLLER C, BARL,
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