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To all whom it may concern:

Be it known that I, Istbor KrrsEE, a citizen
of the United States, and a resident of the city
and county of Philadelphia, State ot Pennsyl-
vania, have invented certain new and useful
Improvements in Telephony. of which the fol-
lowing is a full, clear, and complete disclosure.

My 1nvention relates to improvements in
telephony, and involves particularly those
parts of telephone systems located at the cen-
tral exchanges, especially switchboards and
thelr accessories for making connections be-
tween different subscribers’ stations.

The object of my invention is to facilitate
the connecting of two subscribers’ circuits,
doing away with the inconvenient and cum-
bersome " cord-circuits ” or cord connections,
thereby reducing the number of operations
necessary i making connections and at the
same time making many of said operations
attomatic in their action. |

The subject-matter of the present applica-
tion involves certain features of the systems
above referred to which have been particu-
tarly described and claimed in my prior ap-
plication, Serial No. 50,232, filed March 7,
1901, of which this application is a division.
The features of my invention covered in this
application involve certain details of construc-
tion, particularly those of the switchboards,
plugs, and connections therefor.

For a full, clear, and exact description of
these features of my invention reference may
be had tothe following specification and to the
accompanying drawings, forming a part there-
of, iIn which—

Figure 1 represents an elevation of a switch-
board; Fig. 2, a view of one of the connect-
ing-plates and its operating-magnet: and Fig.
3, & view showing the connections for two
plugsin the call and distributing switchboards,
respectively, together with details of the plugs
and their sockets. |

1 represents what I term a *‘call-board ’—
that is, a board to which the calls are prima-
rily sent and in the leads to which from each
station a “"drop” or other annunciator may
be 1nserted to call the attention of the opera-
tor. The " distributing-board ”’—that 18, the

board from which the eall is sent to the sta-
tion desired to be connected to a station which
has called up through the call-hoard—is simi-
lar to the call-board, but preferably contains
a greater number of pluges. Ttisobviousthat
each outlying station must have a plug-switch
1n both a call-board and a distributing-board

1 order to allow of any station being con-

nected with any other.

Since one operator cannot attend to all the
plugs or lines in one switchboard, the call-
boards are divided into sections, each consist-
ing of a suitable number of plugs to be easily
taken care of by one operator. Scveral of
these sections of the call-board may be placed
opposite one distributing-board, and the lat-
ter may be duplicated until there is room for
all the sections of the call-board. This ar-
rangement cdoes not differ from those in the
well-known central -station practice of the
present day. The call and distributing
boards may be placed in the same vertical
frame; but this is not essential, as they may
be placed according to choice and conven-
lence. ,

My mmproved connecting or switch boards
are especlally applicable to be used with the

so-called * central-energy ” telephone systems

or those where a closed circuit is maintained
to each telephone-station when the same is

not in use, although they may be adapted to
be used with other systems.

2 and 3 are contact-plates which are located
at the limit of the outward movement of the
plug 4 and are connected. respectively, with
the poles of a common main battery 44. The

plugs and terminals are arranged on the

boards in regular polygonal ficures and pref-
erably in vertical and horizontal lines, form-
Ing squares, as in switchboards now in use,
there also being but a single terminal for each
line in a one panel or board.

The plug 4 1is preferably of non-conducting
material and is surrounded by the semicylin-
drical. halves of the plug-socket 5 and 6, to
each of which is connected one of the leads
from a telephone-station. The plug 4 has an
extension 7, which passes through an opening

| 1n the fixed plate 8 and isadapted, in connec-
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tion with the parts 5 and 6 of the piug-socket,
to form a evide for the plug 4. A spring %,

interposed between the plate 8 and the bot-

tom of the plue 4, acts to return the piug to
its normal or moperative position.
10 is a longitudinal contact carried by the

plug 4, which is adapted to form an electrical |
connection between the parts 3 and 6 when

the plue is in its normal or inoperative posi-
tion.

11 is a lixed plate of conductive material |

and is located adjacent the ends of the plug-
sockets, so that when the plug is. depressed
the contact 10 will make electrical connection
between the same and the part 6, as shown 1n

Tig. 3.

12 is a contact carried by the plug 4, which

is always in contact with the part 5 ol the

plug-socket and connects said part 5 with the
part 2 when the plug isin its normal position.
13 13, &c., are conductive plates or frames,

so connected as to be operative in pairs, one

plate of each pair being located in the call
and distributine boards, respectively, and
have slots 14 formed therein through which
the plugs 4 are adapted to pass.  These plates
are insulated from each other and are carried
by rollers 15 or other suitable antifriction de-
vices. They are held in their normal or mn-

operative positions by suitable springs 16. ‘The

plates 13 correspond to the cord connectors
in the cord-cirenit systems and ave of a simi-
lar number—rto wit, about ten per cent. of the
number of stations conneceted toany one panel
of a switchboard.

The slots m the plates 15

|
!
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ment of the plue 4 is continued the pawl 18
will be raised. thereby depressing and extend-
ine the pawl 17. At the same time the lower

uninsulated side of the pawl 18 will contact

with the plate and make a connection to en-

are of sufficient leneth to allow either one ot

the pawls 18 or 17 to pass thercthrough

either dircetion, according to whether a plate

is in its operative or inoperative position.
The pawls 18 and 17 have insulating-strips 20
and 19 upon one side thercof, vespectively,
so that in passing the plates 13 in one direc-
tion no electrical contacts are made therewith.
The pawl 17 is held in its normal raised posi-

tion by the spring-arm 21, and the pawl 18 1s |

adapted to rest upon the spring-arm 22 by
oravity when in its lower or inoperative po-
sition. 923 isa pin or projection carried by
the pawl 18 and is adapted to contact with the

upper edge of the pawl 17, so that when the
nected to ground 42 through the vibrating

. 3
18

pawl 17 1s raised will be depressed and
when 18.1s raised 17 will he depressed.  These
pawls 18 and 17 are pivoted upon a pin 24,
which has electrical connection with the con-
tact 12 by means of the wire 25. |
When the plug 4 is depressed, the pawl 18
will engage the first plate which isnot already
in use to make a connection.  This 1s due to
the fact that the slots 14 ave so located that
when the plates 13 arce moved by their mag-
nets one end of the slot will come 1nto aline-
ment with the end of the pawl 18 and allow
the same to pass without interruption.  “Uhe
pawl 18 will therefore engage the first plate
which is not in use, and as the inward move-

- e ———

oroize a maenet 26 to draw the plate into its
operative position. As the plate 13 1s drawn
over the plate at the opposite end of the slot
passes over the end of the paw! 17, which has

' been depressed, thereby making a contact

with the uninsulated part of the same, which
maintains the action of the magnet 26 first en-
eroized, while at the sametime the pawl 18 1s
allowed to drop into its original position, as
Nustrated in the upper part of Fig. 8. The
maonet 26 is energized by the battery 27, the
current passing through the armature 23,
hereinafter to be more particularly described,
contact 29, magnet 26, plate 13, pawl 17, wire
25. contact 12, and contact 5 to battery 27.
08 is an armature which 1s normally 1n con-
tact with the point 29 and is retained in that
nosition by the arm 30, which in the plates of
the call-board is insulated, but in the distrib-
uting-board is electrically connected with the
plate 13. A clearing-out magnet 81 acts upon
the armature 28 to withdraw it from the point
99 when the arm 30 allows 1t to do so by rea-
son of the movement of the plate 13. The
magncts 31 are electrically connected 1n pairs
corresponding to the pairs of plates in the
call and distributing beards and not energized
until both receivers are oft their hooks at the
calling and the called telephones. This 1s
made possible from the fact that the leads 33
and 46 are connected to the parts 5 and 5 1n
cach board, respectively, which will allow the
current to pass through the contacts 12, wires

95, pawls 17, plates 13, magnets 26, and mag-

nets 31, Inthedistributing-switchboardsthe
arms 50 contact with points 35 when the plates
are attracted by the magnets. These points

35 arc conneeted to oround 36 through the

batteries 87. 388 is a battery, each pole o1
which is connected with the plates 11 in the
call and distributing boards, respectively.

ach telephone-station is provided with the
asual contacts consisting of the points 39 and
40. which are adapted to be engaged by the
recoiver-hook lever 41, the point40 being con-

A9

_LE)I_

call-bell |
Operation: Supposing a call has been macde

f.t-'{')lll the station A, the plug 4 in the call-

board is then depressed, thereby putting the
pawl 17 in contact with the plate 13, which
s attracted by the magnet 26, as above de-
seribed.  The operator at the call-board then
ascertains from the subscriber at station A
what other station he wishes to converse

board.  When the plug 4 in the distributing-
board is depressed, the disengaged plate 13,
corresponding to the plate 13 just operated

with and thereupon depresses the plug corre-
sponding to that station in the distributing-
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in the call-board, is connected with the plug
and 1ts corresponding magnet 26 energized.
The arm 30 then contacts with the point
3b, thereby closing a circuit from battery
37 through ground 36, ground 42, bell 43,
contact 40, lever 41, lead 46, part 5, con-
tact 12, wire 25, pawl 17, plate 13 to arm
30, and contact 35. The bell at station B
1s therefore kept ringing until the call is
answered and the receiver is lifted from
1ts hook-lever 41. 'When this is done, both
magnets 31 are energized and the armatures
28 withdrawn from the points 29. Both tele-
phone instruments are then connected to-
gether through the battery 38 by a circuit
passing through the plate 11 of the distrib-
uting-board, contact 10, part 6, lead 45, lead
46, part 5, contact 12, wire 25, pawl17, plate
13, magnet 26, magnet 31, magnet 31 of the
call - board, magnet 26, plate 13, pawl 17,
wire 25, contact 12, part 5, leads 33 and 32,
part 6, contact 10, plate 11 to battery 38.
Both stations are therefore connected for
talking and remain in that condition until
one of the receivers is replaced on its hook,
thereby breaking the cirenit through both
pairs of magnets 26 and 31, which returns the

plates 13 and plugs 4 to their normal posi-

tions. When in their normal positions the
plugs 4 connect the battery 44 with the leads

from the stations through the parts 2, 12, 5.

and 3, 10 and 6, thereby keeping the sub-
scribers’ lines 33 and 46 constantly energized
when said lines are not in use. The stations,
annuciators or calls, and the operators’ tele-
phones may be connected with the line-ter-
minals in any well-known way which will be
self-suggestive to one skilled in the art, and I

have not shown the same, as they form no

part of my invention, and their omission
simplifies the description.

Changes may be made in the form and ar-
rangement of parts without departing from
the spirit and scope of my invention: but

What 1 claim, and desire to protect by Let-
ters Patent of the United States, is—

1. In a telephone-switchboard, line-termi-
nals, plugs for the terminals, movable con-
tacts having portions adjacent each of said
plugs and adapted to be connected with any
one of sald plugs, and means for preventing
all but a single plug from engaging one of
said contacts not in use.

2. In a telephone-switchboard, line-termi-
nals, plugs for the terminals, movable plates
having portions adjacent each of said plugs
and adapted to be connected with any one of
said plugs, and means for preventing all but
a single plug from engaging one of said con-
tacts not 1n use. |

3. In a telephone-switchboard, line-termi-
nals, plugs for the terminals permanently car-
ried by the board, and arranged in polygonal

gures, and longitudinally-movable contacts

having portions adjacent each of said plugs
and adapted to be connected with anv one of
sald plugs.

4. In a telephone-switchboard, line-termi-
nals, plugstorsaid terminals permanently car-
ried by the board and arranged in polygonal
igures, and slidable contact-plates having por-
tions adjacent each of said plugs and adapted
to be connected with any one of said plugs.

5. In a telephone-switchboard, line-termi-
nals, plugs for said terminals permanently car-
ried by the board and arranged in polygonal
figures, and slidable contact - plates, having
openings therein adjacent each of said plugs
and through which the latter are adapted to
pass to connect any one of said plugs with
any one of said plates.

6. In a telephone-switchboard, line-termi-
nals, plugsfor said terminals permanently car-
ried by the board and arranged in polygonal
figures, slidable contact-plates having open-
Ings therein adjacent each of said plugs and
through which the latter are adapted to pass

and means for connecting said plugs with said
plates. .

7. In a telephone-switchboard, line-termi-

nals, plugs for said terminals, slidable con-

tacts having portions adjacent each of said
plugs and means carried by said plugs for en-
gaging a contact not in use and for connect-
ing the same to the terminals.

3. In a telephone-switchboard, line-termi-
nals, plugs for said terminals, slidable con-
tacts having portions adjacent each of said
plugs, means carried by said plugs for engag-
ing a contact not in use and for connecting

the same to the terminals. and means for mov-

1ing said contacts into operative position.

9. In a telephone-switchboard, line-termi-
nals, plugs for said terminals, slidable con-
tacts having portions adjacent each of said
plugs and pawls carried by said plugs for en-

gaging a contact not in use and for connect-

ing the same to the terminals.

10. In a telephone-switchboard, terminal
plugs, movable contact-plates having portions
adjacent each of said plugs and pawls carried
by said plugs adapted to pass through open-
ings in said plates for engaging a contact not
1n use and for connecting the same to the ter-
minals.

11. In a telephone-switchboard, line-termi-
nals, a plug for each terminal, a series of con-
ductive plates, a part of each plate being ad-
Jacent each terminal, automatic devices for
each plug for engaging any one of said plates,
means for operating said plates to connect
sald terminals electrically with other points.

12. In a telephone-switchboard, line-termi-
nals therein, a plug for each terminal, a se-
ries of slidable conductive plates a part of
each plate being adjacent each terminal, pawls
carried by each plug for engaging any one of
sald plates, electromagnetic means for oper-
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adapted to connect said condu
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ating said plates, said electromagnetic means
being controlled by said pawls to connect said
terminals electrically with other points.

In a telephone-switchboard, plug-sock-
ets for each line-terminal, a plug for each
socket, pawls carried by each plug, a series
of slidable conductive plates adapted to be

engaged by any of said pawls, magnets con- |

trolled by said pawls for drawing said plates
into operative position so as to be permitted
to engage the pawls of but one pluge at a time
to connect said Leumnala clectrically with
other points.

14. In a telephone-switchboard, plue-socli-
ets for each lime-terminal, a plug for each
socket, pawls carriecd by cach plue havinge
parts thereof Insulated, a series of S:_id:{ll}]{}
conductive plates adapted to be engaged by
the uninsulated parts of any of il pawls,
magnets controlled by said pawls for draw N

sald plates into operative position and electro-

magnetic clearing-out devices also controlling
sald magnets.

15. In a telephone-switeh bot ard, plug-sock-
ets for each terminal, a plue for 0(1(,11 soclzet,
a fixed conductor having parts adjacent each
of said plugs, a battery connected with sand
conductor, a slidable contact carried by each
plug adapted to connect said conductor and
the plug-socket, pawls carried by each plue,

a series of shidable conductive plates adapted
to be engaged by any of said pawls, magnets

controlled by said pawls for drawing said
plates mto operative position, and electro-
magnetic clearing-out devices also controllimg
sall magnets.

16. In a telephone switchboard, plug-soclk-
ets for each terminal, fixed contacts adjacent
sald plug -sockets, a battery connected be-
tween sald contacts, a plug for each socket, a
fixed conductor having parts adjacent each of

said plugs, a battery connected with said con-

ductor, slidable contacts carried by cach plug
ctor and saic
contact and also to connect the parts of sailc
plug-sockets with saud fixed contacts to ener-
o1ze the lines, pawls carried by saud plugs, a

series of slidable conductive plates adapted

il

to be engaged by any of said pawls, magnets

controlled by said pawls for drawing said
plates into operative position and electromag-
netic clearing-out devices also controlling said
magnets.

17. In a telephone-switchboard, plug-sock-

ets for each line-terminal, a pluge for each

socket, pawls carried by each plug, aseries of
slidable conductive plates adapted to be en-
oaged by any of said pawls, magnets controlled

- the position of

pivoted pawls, projecting from

765,142

by said pawls for drawing said plates into op-
erative position, electromagnetic clearing-out
devices also controlling said magnets, and pro-

jections carried by each slidable plate adapt-
ed to render said clearing-ont devices inopera-

tive when said plates are 1n Lhen inoperative
oY nm mal positions.

18. Ina telephone-switchboard, plugs, piv-
()tf:_td pawls, carried by said plugsand a series
of movable contacts with any one of which
said pawls are adapted to engage according to
said contacts.

19. In a telephone-switchboard, plugs, two
1)1\?’0’(0(1 pawls projecting from each plub, a
series of movable contacts with any one of

- which one of saild pawls is adapted to engage

when 1n inoperative position and with w hich
the other of said pawls 1s adapted to engage
when 1n operative position and means for
moving said contacts into operative posttion.

20." In a telephone-switehboard, plugs, two
each pluy, o
series of movable contacts, connections be-
tween said pawls 1 cach pluu for causing one
pawl to engage any one of.mld contacts when
In inoperative position and for causing the
other of sald pawls to engage the same eon-
tact when in its operative position and means
for moving said contacts mmto operative posi-
tion, |

21. In a telephone-switehboard, plugs, two
pawls carried by each plug, saidl pauls being
pivoted on the same axis and one of %dld
pawls having a projection adapted to engage
the other to cause each to rotate with the othex
when movine in one direction longitudinally

~of the plug, “movable contacts aclapted to be

engaved by said pawls and means for moving
sald contacts.
- 29, Inatelephone-sw itchboar d, plugs, two
pawls carried by each plug said pﬂtwla being
pivoted on the same axis and one of said
paw ls having a projection adapted to engage
the other pawl to cause each to rotate with
the other when moving in one direction lon-
oitudinally of the plug, a spring for holding
one of said pawls in position within the plug,
movable contacts adapted to be engaged by
said pawls, and means for moving “said con-
tacts.

In testimony w hereot 1 have Slﬂﬂbd my
name, in the presence of two witnesses, this

6th fLLy of August, 1903.
ISIDOR KITSKEE.

Witnesses: _
Lewrs H. Vax Dusex
- Epw. W. VarLL, Jr.
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