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To all whom it may concerw:

Be it known that I, WiLLIAM KAISLING, a
citizen of the United States, residing at Chi-
cago, in the county of Cook and State of Tili-
nois, have invented a certain new and use-
ful Improvemenb in Switeching Apparatus, of
e-oueise,
and exact description, reference being had to
the accompanying drawings, forming a part
of this specification.

My invention relates to switching eppma-
tus, and is particularly adapted for- use 1in
eonneetlon with telephone systems.

So-called ‘‘party-line” telephone eysteme'
have heretofore been devised in which 1t has.

been proposed to connect the telephone in-
struments at a number of substations with a
single telephone-line. Thesignaling devices
at these various substations connected with
anyonelinehave frequently been constructed
insuch a manner asto be responsive tosignal-
ing-currents of a certain peculiar character
impressed upon the telephone- -line and irre-
sponsive to signaling-currents of other char-
acters which may be impressed upen the
line. It has heretofore been the practice to
provide at the central station a series of keys
each provided with an operating-lever, each
of which keys serves when actuated to cause
the connection of the terminals of a source of
current of a given definite character with the
telephone- lme Thus the actuation of one
key may serve to connect the terminals of a
source of pulsating direct current with the
line, the actuation of asecond key may serve
to cause the connection of the terminals of
a source of alternating current of one fre-
quency with the line, and the manipulation ot
a third key mayserve to cause the eonneetwn
of a source of alternating current of a differ-
ent frequency with the llne These various
keys as heretofore installed in a central-op-
erator’s switechboard have occupied a large
amountof space. Furthermore,the provision
of a numberof keys, any or all of which may
be operated at one and the same time, hee
frequently given rise to confusion and i ffi-

culties due to the fact that two or more keys
have been manipulated at the same time | 17

| |

when it was the operator’s intention to ma- -

nipulate only one of them. Furthermore,
such keys have been provided with no means
whereby the operator could definitely ascer-
tain which of the keys had been last manipu-
lated, as is sometimes desirable.

Prominent objects of my invention are to
provide a so-called ‘‘ringing and listening

key” for the use of a telephone exchange op-
arator which shall overcome the difficulties in
keysof the priorart hereinbefore pointed out.
Means are provided by myinvention where-
by butone of the keys associated with a given

cord - circuit may be operated at a time.

Meansare provided whereby thereis a perma-
nent indication at all times of the key which
may have last been manipulated. Further-
more, my invention combines the necessary
parts into a neat and compact structure oc-
cupying very little space on the operator’s
keyboard.

A preferred embodiment of my invention
will be made clear by reference to the accom-
panying drawings, in which— '

Figure 1 is a side elevation thereof. Iig.
218 a top plan view. Iig. 3 I8 a Ceross-sec-
tional view taken on line 3 3 of Fig. 1. Hig.

4 is a similar view showing certain parts 1un
their alternate position. Fig., 5 is a partial
cross-sectional view taken on line 5 5 of Kig.
2: and Fig. 6 is a diagrammatic view of an
operator’s cord-circuit to which my invention
has been applied.

In the drawings I have illustrated a top or
escutcheon plate 10, adapted to be fastened
by serews passing through the holes 11 11 to
the keyboard of a telephone-operator’sswitch-
board-section. Projecting downwardly from
the top plate 10 and rigidly secured therete
are the cylindrical pillars 12 12, which sup-
port the center plate 13, to which the spring-
contacts maybesecured. Insulatedfrom the
center plate 13 and rigidly secured thereto
are the contact-springs 1414, which comprise
an operator’s listening-key edepted for the
purpose of eenneeting the operator’s tele-
phone set 15 (diagrammaticallyillustrated in
Fig. 6) in bridge of the cord-strands 16 and
The actnati ne-lever 18 is pivoted-at. 19
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in the frame 10 and carries beneath the top | tip-strand leading to the calling-plug with

plate 10 a roller 20, of hard rubber, adapted

upon a manipulation of the lever 18 to be
forced between the main contact-springs of
the listening-key to connect the operator’s
telephone set 1n bridge of the cord-strands.
In addition to the spring-contacts 14 of the
operator’s listening-key there are secured to
the center plate 15 foursets of contact-springs
acdapted when suitably operated to connect
sources of signaling-currents of various char-
acters in bridge of the cord-strands leading

“to the calling-plug of an operator’s cord-cir-

cuit.

In Kig. 6 I have diagrammatically illus-
trated an operator’s cord-circuit in which the
strands 16 and 17 connect the tip-sleeve con-
tacts of the answering-plug 21 with those of
the calling-plug 22. The spring-contacts of
thelistening-keysare diagrammatically illus-
trated in Kig. 6 and are provided with refer-
ence characters corresponding with the ref-
erence characters on Figs. 1, 3, and 4. In
Fig. 6 1 have illustrated an alternating-cur-
rent generator 25, one of whose terminals is
connected with the ground G and the other
terminal of which is connected with the con-
tact 24. 'The main contact-springs 25 and 26
normally make contact with the contacts 27
and 28, thereby providing for the continuity
of the cord-circuit between the answering and
calling plugs., When the springs 25 and 20
are wedged apart, spring 25 makes connee-
tion with the contact 24, while spring 26
makes connection with the contact 29, there-
by connecting one terminal of the generator
23 with the tip-strand leading to the calling-
plug 22, while the sleeve-strand of the cord-
circuit is connected to ground through the
contact 29. A second alternating-current
generator 30 18 provided, having one termi-
nal connected with the ground G, as shown,
and the other terminal connected with a con-

act 31 of a second ringing-key. This ring-
ing-key comprises 1n addition to the contact
31 the main contaect-springs 32 and 33, which
normally make connection with contacts 34
and 35 and which when manipulated make
connection with the contacts 31 and 56, there-
by serving to connect the tip-strand lead-
ing to the tip of the calling-plug with the
oround  and to connect the sleeve-strand
leading to the calling-plug with one terminal
of the alternating-current generator 30. At
37 is diagrammatically represented a genera-
tor or other source of pulsating or intermit-
tent direct currents of one polarity. The
negative terminal of this generator is desir-
ably connected with the contact 39, the other
terminal belng connected with the ground G.
The main contact-springs 40 and 41 normally
make electrical connection with the contacts
42 and 43, but when wedged apart make elec-
trical connection with the contacts 39 and 44,
thus serving to connect the negative termi-
nal of the generator 37 with the sleeve-strand

leading to the calling-plug and to connect the |

the ground G. At 45 is illustrated a second
pulsating - direet - current generator, whose
positive pole is connected with the contaet 406
and whose negative pole 1s connected with
the ground G. The main contact-springs 47
and 48 normally make connection with the
contacts 49 and 50 and when spread apart
serve to connect the sleeve-strand leading to
the calling-plug 22 with the positive pole of
the pulsating-current generator 45 and the
tip-strand leading tothe calling-piug, through
the contact 51, with the ground G. The sets
of springs, each comprising a ringing-key, are
designated as a whole by the reference char-
acters A, B, C, and D. As mounted aupon the
center plate 13, each pair of maln contact-
springs of the ringing-keys is provided with
a hard-rubber wedge 52, carried apon a stud
53, projecting through a suitable opening in
the top plate 10. The elasticity of the main
coptact-springs serves to retain the wedge 52
and its stud 53 within the opening in the top
plate 10. There 1s secured to the top plate
10 a dovetailed track or slide 54, upon which
is fitted for sliding engagement a slider 55.
This slider carries a push-button 56, to which
I8 secured an actuating-stem 57. A retain-
ing-cap 43 incloses a spring 59, which retains
the push-button 56 in its upper normal posi-
tion, the head of the stem 57 engayging the
shoulder 60 to prevent the push-button from
being forced from the retaining-cap 58. It
will be seen that by moving the slider upon
the track 54 the stem 57 may be brought into
register with the stud 53, whereupon. a de-
pression of the button 56 forces the wedge 52
between the main contact-springs of a ring-
ing-key to wedge the same apart, thereby
connecting the terminal of a source of signal-
ing-current with a strand of the cord-circuit,
as best illustrated in the diagrammatic Fig.
6. DBy moving the slider on the track 54 it
will be seen that the push-buatton may be
broughtinto position to actuate any one of the
four ringing-keys shown. The top screws 60
and 61 in addition to retaining the track 54 in
positionuponthetopplate10alsoservetolimit
thelongitudinal movementof the sliderd5. In
order thatthe stemn 57 may be quickly and ac-
curately broughtintoregister withany desired
stud 53, there are provided a series of de-
pressions 62 in the track 54. BSecured to the
upper side of the slider 55 there 1s a flat
spring 63, exerting adownward pressure upon
the detent-pins 64, accommodated 1n saltable
holes in the slider 55. The lower ends of
these detent-pins are rounded, as shown,
whereupon the detent-pins serve to engage
the depressions 62 to lightly but surely stop
the motion of the slider 55 in such a position
as to bring the stem 67 directly above a stud
53. A slight pressure exerted upon theslider

or the cap 58 carried thereby serves to disen-
gage the pins from the depressions, where-
upon the slider may be moved so as to per-
mit the actuation of any desired ringing-key.
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A more or less ornamental casing 65 is pro- |

vided to inclose and protect the slider and
the detent mechanism mouunted thereupon.
The operation of the deviee will at once be
apparent to those skilled in the art. The
central operator having inserted her ecalling-
plug 22 within the line-jack of a line to which
four substations are connected, a movemens
of the slider to 1ts proper position and the de-

pression of the push-buatton to manipulate |

~any one of the ringing-keys serves to connect

20

the terminal of the corresponding source of
signaling-current with one of the telephone-
line limbs. It is a frequent practice to des-
ignate a number of substations connected
with a single telephone-line each by a differ-
eut color, as black, red, blue, and green. 1
have found it desirable, therefore, to provide
upon the top plate 10 of the operator’s ring-
ing and listening key suitable patches of
color to correspond with the color by which is
noted a substation whose signaling apparatus

18 actuated by thecorresponding ringing-key.
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35
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Thus the ringing-key A may be marked by
the black Ddttheb 66, the ringing-key B may
be marked by the red patches 67, the ringing-
key C may be marked by the blne [)ELEChE‘b 68,
and the ringing-key D may be marked by
the green patches 69. A central operator,
therefore, desiring to signal a subscriber
whose substation is designated “‘ blue,” may
bring the push-batton 56 into the position
shown in the drawings, between the blue
patches 68. A depression of the button will
then cause the connection through the in-
strumentality of the ringing-key C of a'source
of current through the telephone-iine, such
a8 to actuate only the signaling apparatus
located at the substation *“bine.” The slider
and push-button carried thereby remain in
the position in which last utilized until re-
moved therefrom by an operator, whereby an
indicating-key is provided to indicate at all
times which of a series of substatious con-
nected with a single line has last been sig-
naled from the central station.

The character of the currents supplied by
the signaling - generators is immaterial and
forms no part of my present-invention, it be-
ing suffictent that the connections established
by a manipulation of each of the ringing-keys
cause the proper signaling of but one of a se-

ries of substations connected with a single-

party-line.

The embodiment of my invention herein
disclosed is particalarly designed and well
adapted for use in conjunction with such a
party-line telephone system as is disclosed in
an application, Serial No. 151,249, filed April
6, 1903, by William M. Davis.

While I have herein shown and described
one preferred embodiment of my invention,
it will be apparent that many modifications

may be emiployed without departing from the |

spirit thereof. I do not, therefore, wish to

limit myself to the precise disclosure hmem
set forth; but, -

33

Having deseribed my invention, I elmm as
new and desn'e to secure by Leltms Patent—

1. In a device of the class described, the
combination with a suiltable frame Hldlldlnﬂ'
a top plate 10, of a plurality of groups of con-
tact-springs e«a,c,h oroup comprising a ringing-
key adapted upon actuation to connect the
terminals of a source of signaling-current
with a telephone-line, a wedye of Insulating
material for each of said ringing-keys each
carried upon a stud projecting through a suit-
able opening in the top plate, a slider mov-
ably mouunted uponsaid top plate, and a push-
button carried in said slider adapted upon
depression to engage one of sald studs to
cause an actuation of the corresponding key.

2. In a device of the class described, the
combination with a suitable frame including
a top plate 10, of a plurality of groups of con-
tact-springs each group comprising a key, a
wedge-of insulating material for each of said
keys, each carried upon a stud projecting
through a suitable opening in the top plate,
a slidermovably mounted upon said top plate,
and a push-button carried in said slideradapt-
ed upon depression to engageone ol sald studs
to cause an actuation of the corresponding
key.

3. In a device of the elass deseribed, the
combination with a suitable frame including
a top plate 10, of a plurality of groups of con-
tact-springs, each group comprising a ringing-
key adapted upon actuation to connect the
terminals of a source of signaling-current
with a telephone-line, a4 wedge of 1115{11,:1‘51110
material for each of said ringing-keys, e.fteh
carried upon astud proJjecting through a suit-
able opening in the top plate, a slider mov-
ably mounted upon sald top plate, a push-
button carried in sald slider adapted upon
depression to engage one of said studs to
cause an actuation of the corresponding key,
and detent mechanism forstopping the move-
ment of sald slider to bring said push-button
into register with any desired stud.

4, In a device of the class described, the
combination with a suitable frame including
atop plate, of & plarality of groups of contact-
springs each group comprising a ringing-key
adapted upon actuation to counect the terini-
nals of a souree of signaling-current with &
telephone-line, a slider movably mounted
upon said top plate, a push-button carried in
sald slider, means whereby au movement of
sald slider may serve to bring said push-but-
pon 1nto register with any one of sald ringiny-
kevs, means whereby a depression of said
push-button may cause an actuation of the
ringing-key in register therewith, and deteut
mechanism forstopping the movement of said
slider to bring said push-button into register

with any one of sald ringing-keys.

5. In a device of the c¢lass described, the
cowbination with a suitable frame including
@ top plate 10, of a plurality of groups of ¢ou-
tact-springs each group comprising a ringing-
i key, a wedge of insulating material for

each
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of said keys, each carried upon a stud pro- | studs to cause an actuation of the associated

jecting through a suitable opening in the top
plate, a slider movably mounted upon said
plate, a push-button carried in said slider
adapted upon depression to engage one of
said studs to cause an actuation of the cor-
regsponding key, detent mechanism for stop-
ping the movement of sald slider to bring
said push-button into register with any one
of said studs, and means for indicating the
key with which said push-button is In reg-
1ster.

6. In a device of the class described, the
combination with a suitable frame including
a top plate 10, of a plurality of groups of con-
tact-springs each group comprising a key, a
slider movably mounted upon said top plate,
a push-button carried in said slider adapted
apon depression to cause an actuation of one
of said keys, detent mechanism for stopping
the movement of said slider to bring said
push-buttoninto register with any one of said
keys, stops for positively limiting the move-
ment of said slider, and means for indicating
the key with which said push-batton is In
register.

7. In a device of the class described, the
combination with a suitable frame including
a top plate 10, of a plurality of groups of con-
tact-springs each group comprising a key, a
slider movably mounted upon said top plate,
a push-button carried in said slider adapted
upon depression to cause an actuation of one
of said keys, detent mechanism for stopping
the movement of said slider to bring said
push-button into register with any one of
said keys, and stops for positively limiting
the movement of said slider.

8. In a device of the class described, the
combination with a suitable frame including
a top plate 10, of a plurality of groups of con-
tact-springs each group comprising a key, a
slider movably mounted upon said top plate,
a push-button carried in said slider adapted
upon depression to eause an actuation of one
of said keys, and detent mechanism for stop-
ping the movement of said slider to bring
said push-button into register with any one
of said keys.

9. In a device of the c¢lass described, the
combination with a top plate 10, of a center
plate 13 secured to said top plate, a telephone
operator’s listening-key carried by said cen-
ter plate, lever mechanism for operating said
listening-key carried by said top plate, a plu-
rality of ringing-keys mounted in a straight
line on said center plate, a wedge of insulat-

“ing material earried upon a stud projecting

60

through a suitable opening in said top plate
for each of said ringing-keys, a track on said
top plate, a slider having dovetalled engage-
ment with said track, a push-button carried
in said slider, a downwardly-projecting stem
on said push-button, and detent mechanism
adapted to stop said slider in such position
that a depression of said push-button will
cause said stem to engage any one of said

|

746,095

ringing-key.

10. In a device of the class described, the
combination with a top plate 10, of a center
plate 13 secured to said top plate, a telephone
operator’s listening-key carried by said cen-
ter plate, lever mechanism for operating said
listening-key carried by said top plate, a plua-
rality of ringing-keys mounted in a straight
line on said center plate, & wedge of insulat-
ing material carried upon a stud projecting
through a suitable opening in said top plate
for each of said ringing-keys, a track on said
top plate, a slider having dovetailed engage-
ment with said track, a push-button carried
in said slider, a downwardly-projecting stem
on said push-button,detent mechanism adapt-
ed to stop said slider in such position that a
depression of said push-button will cause
said stem to engage any one of said studs to
cause an actuation of the associated ringing-
key, and means for indicating the key with
which said push-button is in position for actu-
ation. |

11. In a device of the class desecribed, the
combination with a top plate 10, of a center
plate 18 secured to said top plate, a telephone
operator’s listening-key carried by said cen-
ter plate, lever mechanism for operating said
listening-key earried by said top plate, a plu-
rality of ringing-keys mounted in a straight
line on said center plate each adapted to con-
nect the terminals of a source of current with
a telephone-line, a wedge of insulating ma-
terial carried upon astud projecting through
a snitable opening in said top plate for each
of said ringing - keys, a track on sald top
plate, a slider having dovetailed engagement
with said track, a push-button carried in sald
slider, a downwardly-projecting stem on said
push-button, detent mechanism adapted to
stop said slider in such position that a de-
pression of said push-button will cause said
stem to engage any one of said studs to cause
an actunation of the associated ringing-key,
and means for indicating the key with which
said push-button is in position for actuation.

12. In a device of the class described, the
combination with a top plate 10, of a center
plate 18 secured tosaid top plate, a telephone
operator’s listening-key carried by said cen-
ter plate, lever mechanisin for operating said
listening-key carried by said top plate, a plu-
rality of ringing-keys, a wedge of insulating
material carried upon a stud projecting
through a suitable opening in said top plate
for each of said ringing-keys, a track on said
top plate, a slider having dovetailed engage-
ment with said track, a push-button carried

in said slider, a downwardly-projecting stem

on said push-button, and detent mechanism
adapted to stop said slider in such position
that a depression of said push-button will
cause said stem to engage any one of sald
studs to cause an actuation of the associated
ringing-key.

13. In a device of the class described, the
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combination with a top plate 10, of a center

plate 13 secured to satd top plam a telephone

operator’s listening-key carried by said cen-
ter plate, lever mechanism for operating said
listening-key carried by said top plate, a plu-
rality of ringing - keys, a wedge of insulat-
ing material carried upon a stud projecting
through a suitable opening in said top plate
for each of said ringing-keys, a track on said
top plate, a slider having dovetailed engage-
ment with said track, a push-button carried
in said slider, a downwardly-projecting stem
onsaid push-button,detent mechanism adapt-
ed to stop said slider in such position that a
depression of said push-button will causesaid
stem to engage any one of satd studs to cause
an actuation of the associated ringing-key,
and means for indicating the key with which
said push-button is in position for actuation.
14. In a device of the class described, the
combination with a top plate 10, of a center
plate 13 secured tosaid top plate, a plurality
of ringing-keys mounted in a straight line on
said center plate, a wedge of insulating ma-
terial carried upon a stud projecting through
a suitable opening in said top plate for a(*h
of said ringing-keys, a track on said top plate,
a slider havmg dovetailed engagement with
sald track, a push - button carried in said
slider, a downwardly-projecting stem on saisd
push-button, and detent mechanism adapted
to stop said slider in such position that a de-
pression of said push-button will cause said
stem to engage any one of said studs to cause
an actuation of the associated ringing-key.
15. In a device of the eclass deseribed, the
combination with a top plate 10, of a center
plate 13 secured to said top plate, a plurality
of ringing-keys mounted in a straight iine on
said center plate, & wedge of Insulating ma-
terial carried upon a stud projecting through
a suitable opening in said top plate for each
of said ringing-keys, a track on said top plate,
a slider having dovetailed engagement with
said track, a push - button carried in said
slider, a downwardly-projecting stem on said
push-button, detent mechanism adapted to
stop said slider in suech position that a de-
pression of said push-button will cause said
stem to engage any one of said studs to cause

an actuation of the associated ringing-key,

and means for indicating the key with which
said push-button is in position for actuation.
16. In a device of the class deseribed, the

combination with a top plate 10, of a center

plate 15 secured to said top plate, a plurality
of ringing-keys mounted in a straight line on
said center plate each adapted to connect the
terminals of a source of current with a tele-
phone-line, a wedge of i1nsulating material
carried upon a stud projecting through a suit-
able opening in said top plate for each of said
ringing-keys, a track on said top plate, a

slider having engagement with said track, a

o

push-button carried in said slider, a down-
wardly-projecting stem on said push-button,
detent mechanism adapted to stop said slider
in such position that a depression of said
push-button will cause said stem to engage
any one of said studs to ecause an actuation
of the associated ringing-key, and means for
indieating the key with which said push-but-
ton is in position for actuation.

17. In a device of the class described, the
combination with a top plate 10, of & conter
plate 13 secured.tosaid top plate, a plurality
of ringing-keys, a wedge of insulating mate-
rial carried upon a stud projecting through a
suitable npgninﬂ‘ in said top plate for each of
said ringing-keys, a track on said top-plate,
a slider having dovetalled engagement with
said track,
slider, a downwardly-projecting stem on said
push-buston, and detent mechanism adapted
to stop said shder' in such position that a de-
pression of said push-button will cause said
stem to engage any one of sald studs to cause
an actoation of the associated ringing-key.

18. In a device of the class deseribed, the
commbination with a top plate 10, of a center

plate 13 secured tosaid top plate, a plurality

of ringing-keys, a wedge of insulating mate-
rial carried upon a stud projecting through a
suitable opening in said top plate for each of
said ringing-keys, a track on said top plate,
a slider having dovetailed engagement with
said track, a push-button carried in sald
slider, a downwardly-projecting stem on said
push- bmmn detent mechanism adapted to
stop said %hdel in such position that a de-
pression of said push-button will cause said
stem to engage any one of said studs to caunse
an actuation of the associated ringing-key,
and means for indicating the key with which
said push-button is in position for actuation.

19. In a device of the class desecribed, the

- combination with a suitable frame including

a top plate 10, of a plurality of ringing-keys
acceptably meounted on said frame, a wedge
of insulating material carried upon a stud
projecting through a suitable opening in said

top plate for each of said ringing-keys, a mov-

able push-button mounted on said frame, a
downwardly-projecting stem on sald push-

button, means for moving said push-button

into position to register with any one of said
studs whereby a depression of said push-but-
ton mayv cause an actuation of the corre-

spondmg kev,and detent mechaunism adapted.

to stop the movement of said push-button 1n
register with any desired ringing-key.

In witness whereof [ hereuntosubscribe my
name this Sth day of May, A. D. 1903.

WILLIAM KAISLING.

Witnesses:
LYNN A. WILLIAMS,
HARVEY L. HANSON.
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