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To all whom it may concern:

Be it known that I, ALBERT CARLISS, &
citizen of the United States of America, and
2 resident of Chicago, Cook county, Illinois,
have invented & certain new and useful Im-

rovement in Operators’ Keys, of which the
ollowing is a specification.

My invention relates to improvements in
ringing and listening keys used in connection
with operators’ devices at central offices in
telephone-exchanges, though it is apparent
that it could be used for other switching pur-
poses and in other relations. L

It has for its objects the simplification of
the construction and arrangement of instru-

‘ments of the class specified whereby &

cheaper and more efficient device is secured
and one in which the listening-contacts. will
remain connected with the line or the cord-
circuit without constantly holding it in con-
nected position and in which the generator
is thrown upon the line only so long as the key
is held in ringing position.

A further object is the provision of a key
having the above characteristics and in

which the contacts are arranged vertically,

whereby but a small space is required on the
apron of the switchboard and the wiring is
more easily attached thereto and requires
but little space beneath the apron.

To these ends the invention consists in &
switch or key having a small rectangular to
or face plate having a slot therein, in Whicﬁ
vibrates, so as to at all times fill the same,
the segmental base of a key or switch lever
that is pivoted beneath the plate in depend-
ing lugs forming part of the side plates of the
switch-frame. The latter depend from the

lower side or face of the top %laft-e and are rec-

tangular or square, as may be desired. The
contact-springs are arranged vertically, so as
to require small room and to obtain other ad-
vantages of construction, and are held near
their lower ends in slots formed in insulat-
ing-blocks, and as there are two sets of such
springs two such blocks are provided with
the s%

sErings therein and at the same time insulate
them & thin strip of insulation is placed be-
tween such blocks, when the whole is placed
between the lower edges of the side plates
and firmly clamped and secured therein by
screws passing completely through all. - The

springs formmg the movable contacts pro-

ots facing each other, and to bind the.

ject above the others and are adapted to be
engaged by insulating-rollers carried by the
key-lever, the springs at one side of the key-
lever being so formed as to hold the lever in-
its thrown position, but to return it to nor-
mal position as soon as released.

The invention further consists in the novel
construction and combinationsof parts here-
inafter described and later &i’oipte out in the
claims, reference being had to the accompa-
nying drawings, forming a part hereof, in
which the same reference characters repre-

sent like parts throughout the several views,

and in which— . »
Figure 1 is a side elevation of the switch
or key. Fig. 2 is a sectional elevation of the
same on the line 2 2 of Fig. 3. Fig. 31s an
end elevation of the device. Fig. 4 is a per-
spective view of the key-lever and its con-
nected parts. Fig. 5is a view showing in de-
tail the means for holding the springs, and
Fig. 6 is a diagrammatic view of a cord-cir-
cuit with the key applied thereto.
In the figures is seen the tog plate 2 of the
instrument, which consists of a rectangular
iece of metal havinga central slot 3, through
which the segmental base 4 of the key-lever 5
projects and in which it is adapted to vibrate,
the slot 3 being cut in the plate to closely fit
the segmental %ase 4, both at its sides and on
its periphery, whereby it is always filled, so
that but little dust can work therethrough.
From the lower side of the plate 2 extend
the side pieces or plates 6 of the instrument,
which are formed integrally or otherwise
with the said top plate 2 and are apertured,
as at 7, to make a lighter construction and
to open the same for purposes of inspection
and repairs. Between the lower edges of
these plates are secured insulatin -blocks 8§,
which are slotted on their inner faces, said
slots being arranged in groups, and between

the strips is placed a thin strip 9, also of insu--

lating material. Within these slots 10 are
held the various contact strips and springs
forming the switch-terminals, two pairs of
three springseach, 11,12, and 13, being shown
on one side of the switch and two pairs of
two springs each, 14 and 15, at the other
side. They are placed vertically with their
lower ends or nearly at their lower ends in
the slots 10 in the insulating-pieces 8 and are
separated by the thin strip 9 between the
pieces, and the whole is clamped together
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between the side plates 6 by screws 16 ¥ass—
ing through the two side members 6 of the
switch-frame. These springs project be-
neath the body of the switch for convenience
in connecting the same with the circuit-wires,
and, as shown, their ends are unevenly dis-
posed to facilitate the same object. Their
upper ends may have spring-pressed contact-
points, as at 11* in Fig. 2. One spring of
each group is flexible and projects above the
others and into the path of the insulating-
rollers 17, mounted upon the tilting frame 18,
which is centrally pivoted between lugs 19,
forming part of the said side frames 6, and
depending from the upper edges of the same
down into the apertures 7 in the said side
frames 6. This tilting frame 18 is made of a
sheet-brass punching or of other material
and in other ways and has a central flat web
20, centrally apertured for a bolt 22, and is
secured to the lower edge of said segmental
lever-base 4 by said bolt 22, a flattened and
hollowed-out portion 42 in said base 4 being
provided for the purpose. At each end of
the web the downwardly-bent flanges or
webs 23 are provided, each of which have lugs
or arms 24 projecting endwise or horizontally
therefrom and between which the pairs of
insulating-rollers 17 are journaled. 'Fhe said
side plates 23 have central pivot or journal
holes, through which extends the pivot or
journal 25, upon which the lever vibrates.
This construction results in a simple yet
strong and durable lever.

The upper ends of the longer springs are so
bent as to be thrown over into contact with

the outer set of terminals, which may be

comparatively stiff, when the key is thrown
over toward that side. On one side the
sErings 15 are soformed at their upper ends
that when the key is thrown over to that side,
as in full lines in Fig. 2, it remains in that po-
sition until positively returned or' started
on its return movement. The springs 15
1;;ress upon the rollers in such a way as to

old the key in its thrown position—that is,
above a line joining the axis of the rolier and
the pivot 25; but as soon as the key is started
bacl? to its normal position the force of the
spring assists in this action and it is returned
to normal position.
are so formed as at all times to tend to return
the key-lever to its normal position.

The key-lever 26 forms an extension of the
bolt 22 .21 js provided with a handle or knob
27, of ebony o1 gther desirad material. This
key is m’tend.,g to be used, as stated, in an
operator’s cord=CL it ‘the fwo strands of the
circuit 28 and 29 (se, Fig. 6) being normally
connected together t‘lrough the spring-con-
tacts 11 and 12 and ar, adapted to be broken
by pressing said SPIing - contacts 12 over
against the outside Yeminals 13, the latter
being connected W“’P the ringing-generator
30 by conductors 30*. "Qp the other side of

The other springs 12
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the switch the spring-contacts 15 are de-
signed to be connected with the operator’s
telephone 31 and to be thrown into contact
\Vitlll) the outside terminals 14, which are
connected by branch wires 33 with the cord-
strands 28 and 29 to the .plugs 34 and 35,
which are adapted to be inserted in the jacks
36 of the subscribers’ lines. It is obvious
that the switch could be used in other rela-
tions than the one described, and I accord-
ingly do not wish to be limited thereto.

From the above-described construction it
will be seen that a convenient and efficient
key is provided, one that consists of few parts
and which is cheap to manufacture, and one
that is durable under all conditions of use.

Moreover, the fact that the contact-springs.

are arranged vertically enables the body of
the key to assume small dimensions hori-
zontally, which'is an advantage in switch-
board installations where the horizontal space
is limited and the same arrangement per-
mits better facilities for wiring when it is in-
stalled or removed for repairing. The insu-
lating-rollers, besides offering an antifriction
device, affords a complete insulation of the
springs when operated upon.

To nstall thekey, it is only necessary to pro-
vide a rectangular aperture in the “switch-
board apron or table of a size to fit the body of
the key, which is then dropped therein and
secure({ in place by screws passing through the
top plate, one near eacE corner, into the
apron, the circuit-wires being attached be-
neath the table to the lower ends of the con-
tact-springs. The plate 2 would probably be
let into the board flush with its upper surface,
so that all that would project above the sur-
face of the apron would be the handle 26 and
knob 27.

It will be seen that the circuits in which the
switch-springs are included do not include the
rollers on the key-lever. These rollers are of
insulating material and are consequently ex-
cluded from the switchboard-circuits.

I do not wish the invention to be limited to
the precise details shown, as I hold it to in-
clude all such changes and modifications as
fairly fall within the scope thereof; but

What I do claim, and desire to secure by
Letters Patent, is—

1. A switch-key comprising a suitable
body or bracket plate, a lever pivoted on said
body or bracket plate, a pair of rolls mounted
on the lower portion of said lever, said rolls
being mounted at opposite sides of the piv-
otal point of said lever, one roll rising when
the other falls, flexible contact—zprings suit-
ably mounted in insulation and extendin,
vertically from their insulating-support, sai§
springs being arranged in two groups, one for
each roll, each roll being thus arranged to en-
gage and operate the upper end of a group of
springs, and suitable circuits excluding said
lever and rolls and controlled by said springs.
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2. In acombined ringing and listening key,
the combinatior of 8 key or movable member,
listening contact-springs adapted and ar-
ranged to be operated by said key or movable
meéimber, one or more of said listening contact-
springs being adapted to maintain said key or
movable member in a position to hold the
listening-contacts closed, and also to hold
said key or movable member in its normal po-
sition, rin%ing contact-springs arranged to be
operated by said key or movable member,
one or more of said ringing contact-sprin%s
being adapted to prevent the key or movable
member from remaining in a position to hold
the ringing-contacts closed, all of said slprings
rising vertically from a bottom of insulation
and suitable circuits excluding said lever and
rolls and controlled by said springs. -

3. A combined ringing and listening key
comprising a pivoted hand-lever, listening

contact-springs, one or more of said listening

contact-springs being adapted to engage and

hold said lever in its inclined position, and"

ringing contdct-springs arranged in position
to be operated by said lever, one or more of
said ringing contact-springs being adapted to
prevent said lever from remaining in an in-
clined position, all of said springs rising from
a bottom of insulation, and suitable circuits
excluding said lever and rolls and controlled
by said springs.

4. In a combined ringing and listeningkey,
the combination of four listening contact
strips or springs, two for each side of the cord-
circuit, a pivoted lever for operating said
listening contact strips or springs, one or
more of said listening contact-springs being
adapted to maintain said lever in a position
to hold the listening-contaets closed, six ring-
ing contact springs or strips arranged to be
operated by said lever, there being three ring-
ing strips or springs for each side of the cord-
circuit, one or more of said ringing contact-
springs being adapted to prevent the lever

from remaining in an inclined position, the"

ringing-contacts thereby being self-opening,
all of said springs rising from a bottom of in-
sulation, and suitable circuits excluding said
lever and rolls and controlled by said springs.

5. A combined ringing and listening -key
comprising a pivoted hand-lever, listening
contact-springs adapted and arranged to be
operated bysaid lever, one or more of said lis-
tening contact-springs being adapted to hold
said lever in a position to close thelistening-
contacts,and also to hold said leverinitsnor-

mal upright position, ringing contact-springs -

adapted and arranged to be operated by said
lever, one or more of said ringing corntact-
springs being adapted to prevent said lever
from remaining in a position to close the ring-
ing-contacts, all of said springs rising from a
bottom of insulation, and suitable circuits ex-
cluding said lever and rolls and controlled by
said springs.

a8

6. A combined ringing and listening key,
comprising a pivoted Liand-lever, said lever
having its lower portion formed with oppo-
sitely-projectingswinging arms,one arm being
adapted to risé and the other to fall, listening
contaet-springs adapted and arranged to be
operated by one of said arms, one or more of
said listening contact-springs being adapted
to hold said lever in an inclined position, and
to also hold said lever in its normal or upright
pusition, ringing contact-springs adapted and
arranged to be operated by one of said arms,
one or more of said ringing contact-springs
being adapted to prevent the lever from re-
maining in an inclined position, and all of
said springs rising from a bottom of insula-
tion.

7. A combined ringing and listening key
comprising a pivoted lever, a pair of oppo-
sitely-arrangedrolls carried by said lever,said

rollsbeing arranged one at eachside of theaxis

-of daid- lover, listening contact - springs ar-

ranged to be operated by oneof said rolls, oneor
more of said listening contact-springs being
adapted to hold the lever in an inchined posi-
tion, so as to keep the listening-contacts
closed, ringing contact-springs arranged to be
operated by the other of said rolls, one or
more of sald ringing contact-springs being
adapted to prevent the lever from remaining

| in"an inclined position, said ringing-contacts

thereby leing seli-opening, and all of said
springs rising from a bottom of insulation.

8. In an operator’s key, the combination
with a top plate having an aperture therein,
a key-lever pivotally supported on the plate
and having outwardly-extending arms, rollers
journaled 1n sald aring, sets of contact-springs
supported from said top plate and vertically
arranged, their free ends being adjacent the
said. rollers, one spring of each set being

adapted to be engaged by a roller on one of

said arms when the lever is tilted In that di-
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rection, and one or more of said springs hav- -

ing a bent portion which presses against the
roller above the center line of the roller and
lever pivot when the lever is moved to that
side, whereby the lever will remain on that
side until positively released.

9. In an operator’s listening and ringing
key, the combination witha top plate, of side
plates secured to the bottom of the top plate
and depending therefrom,a key-lever pivoted
between said side plates and having a segmen-
tal base projecting through said slot,a handle
secured to said base, arms carried by said

110

115

120

Jever beneath the top plate, insulating-rollers -

journaled on said arms, insulating-strips hav- -

ing slots therein located between the lower

“edges of said side plates, and contact-springs

in said slots extending vertically to a point
adjacent said insulating—rollers, some of said
springs projecting into the path of said rollers
and adapted to %e acted upon thereby, the
said projecting springs on one side of thelever
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being so formed as to hold the lever when it is
thrown to that side.

10. In a listening and ringing key, the
combination with & top plate, of side plates
depending therefrom, Insulating-strips se-
cured between the lower edges of said plates,
contact-springs carried by said strips and ex-
tending vertically therefrom, and a key-lever
journaled between said side piecesand having
nsulating-rollers adapted to act upon the
free ends of said contact-springs and having
a segmental base extending through a corre-
sponding slot in the top plate.

11. In an operator’s ringing and listening
key, the combination with g top plate having
a slot therein, a pivoted key-lever having
segmental base portion projecting through
sald slot, and provided with g bracket carry-
ing roller means, the ends of said slot being
formed to closely fit the curved edge of tlie
segmental base portion and the sides of the
slot 2lso closely fitting the sides of the seg-
mental base portion, whereby dust is pre-
vented from working through the slot, and
switch-springs rising from a bottom of jnsi-
lation, and operated by the said key-lever,
said bracket having arms provided with said
roller means for operating the springs, one
arm rising when the other falls, and suitable
provisions whereby the axis or axes of the
roller means for operating the switcli-springs
extends or extend at an angle to a line or
lines drawn from the axis of the operating-
lever, said imaginary line or lines passing
through said axis or axes, and the sald axig
Or axes extending at an angle to the plane
in which the said lever swings or rocks.

12. In an operator’s listening and ringing
key, the combination with s top plate having
an elongated slot therein, of side plates do-
pending from the lower side of said top plate,
a key - lever comprising a segmental bgse
adapted to fill said elongated slot at all times,
a handle portion extending therefrom above
the plate, a bottom portion secured to the
lower side of said segmental base and having
horizontally—cxtending arms and pivoted at
its central portion between the side plates,
msulating-rollers carried by said arnis, verti-
cal contact-springs supported at their lower
ends by insulation between the lower por-
tions of the side plates, said springs having

836,668

upper ends extending into the path of the vi-
brating rollers.

13. In an operator’s listening and ringing
key, the combination with g top plate having
an elongated slot therein, of side plates de.
pending from the lower side of said top plate,
a key - lever comprising a segmental base
adapted to fill said elongated slot at all times,
a handle portion extending therefrom above
the plate, a bottom portion secured to the
lower side of said segmental base and having
horizontally-extending arms and pivoted at
its central portion between the side plates,
msulating-rollers carried by said arms, verti-
cal contact-springs supported at their lower
ends by insulation between the lower portions
of the side plates, their upper ends extending
into the path of the vibrating rollers, the up-
per ends of said springs on one side of the 1'8_
ver being bent so as to hold the roller when
the lever is pressed to that side, and to return
the roller to normal position when the lever
1s started back.

14. In an operator’s ringing and listening
key, the combination with g top plate having
a slot therein, a pivoted key-lever having a
segmental base portion projecting through
said slot, and provided with g bracket, tﬁe
ends of said slot being formed to closely fit
] the curved edge of the segmental base por-

tion and the sides of the slot also closely fit-
| ting the sides of the segmental base portion,
whereby dust is prevented from working
through the slot, and switch-springs rising
from a bottom of insulation supported below
the said plate and operated by the said key-
lever, the said bracket being provided with
roller means for engaging said switch-springs,
and suitable provisions whereby the axis or
axes of the roller means for operating the
switch-springs extends or extend at an angle
to a line or lines drawn from the axis of the
| operating-lever, said imaginary line or lines
| Passing throtvgh scid axis or axes, and the
seid axis or axes extending at an angle to the
plane in which the said lever swings or rocks.

Signed by me at Chicago, Cook county,

Illinois, this 23d day of March, 1901.
ALBERT CARLISS.

Witnesses:
Cuas. C. BuLkLEy,
H. P. CLausex.
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