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o all whom it may concern. :

Bé it known that I, Witriam KarsriNe, a
citizen of the United States, and resident
of Chicago, cournty of Cook, and State of

Illinois, have invented certain new and use--

ful Improvements in Telephone-Keys, of
which the following is a-specification.

The present invention relates to telephone
keys such as are employed in operators’ link-
cireuit connecting apparatus and has to do
more particularly with that type known as
“listening and ringing keys,” by the use of
which the operator can include her tele-
phone set in circuit and apply ringing cur-
rent to the line for signaling purposes, and
especially for signaling one of a number of
subscribers on the line. -

The principal object of the invention is to
provide a key of the character indicated,
possessing certain . novel  features of con-
struction together with a novel arrangement

of parts which enable the key to be economi-

cally manufactured while leaving it com-

pact and simple in construction and efficient
; 1n operation. - '

One of the features of the invention con-
sists of a4 novel catch imechanism for main-
taining the different actuating members of

the key in their various operating positions..

Another feature consists in the employ-
ment of novel means for restoring the listen-

ing key to its normal position upon the op-

eration of any one of the ringing keys.

The invention also includes other features
and details which, together with the above,
will be more fully understood upon refer-

ence to the following detailed description:

taken in conmection with the accompanying
drawing, and the scope of the invention
will be particularly pointed out in the ap-
pended claims.

Referring to the said drawing, Figures 1

to 6 inclusive illustrate a combined ringing
and listening key constituting one form of
the invention, while Tigs. 7 to 14 inclusive
illustrate a similar key constituting a sec-
ond form. TFig. 1 is a side elevation of the
key constituting the first form; Fig. 2 is a
similar elevation of a portion of the same,
illustrating a ringing key in its fully de-
pressed position ; Fig. 3 is an end elevation of

~ the same, viewed from the right; Fig. 4 is a

fragmentary elevation of the same, viewed
from the left; Tig. 5 is a detailed. section

5 taken on a plane indicated by the line 5—5

of Fig. 1; Fig. 6 is a diagram of circuits
illustrating one use of said key; Fig. 7Tis a
side elevation of the key constituting the
second form of the invention, parts being
broken away for clearness; Fig. 8 is a verti-
cal section taken on a plane indicated by
the line 8—8 of Fig. 7; Fig. 9 is a frag-
mentary end elevation: of the key, viewed
from the left; Figs. 10, 11, 12 and 13 are
views illustrating different operative posi-
tions of the catch-bar and an engaging pin
of one of the ringing keys; and Fig. 14 1s a
diagram of circuits illustrating one appli-
cation of said key:

Throughout these views, like characters
refer to like parts.

In each form of the invention, the com-
bined key construction includes a plurality
of ringing keys of the plunger type in as-
sociation with a listening key of the lever
type, all mounted compactly upon an elon-
gated frame. “In each of these forms, each
longitudinally movable key has three oper-
ating positions—a normal, a fully depressed,
and an intermediate position, the: fully de-
pressed position being the ringing position,
and the intermediate position’ an indicating
position. In each form, longitudinally mov-
able catch-bars codperate with the ringing
keys in retaining them in their various op-
erating positions, and with the listening key
to cause its restoration upon the operation
of any of the ringing keys. In the form of
the invention illustrated in Tigs. 7 to 14 in-
clusive, armature mechanism of an electro-
magnet -codperates with the catch-bars in
accordance with pre-determined circuit con-
ditions, occasioned by specific acts per-
formed while establishing a conversational
circuit between subseribers.

Referring in detail to the drawing and at
first to Figs. 1 to 6 inclusive, the various
parts are mounted on a suitable supporting
frame including the vertical members 10

united at their lower ends by plates 11 and 1

at their upper ends by a strip 12 provided
with a suitable face-plate 13. The strip 12
and face-plate 18 are provided with suitable
openings through which the listening key
lever Li and éach of a plurality of ringing
keys K/—IC2—K32—K* extend. The keys
K'—K>—K3*I* “extend downwardly into
position to engage the upwardly extending
sets of spring contacts S'-—S*—53—S* re-
spectively. The springs are secured at their
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lower ends by a suitable insulating member
14 preferably secured between the plates 11
by screws 15 and arranged so as to properly
space the springs of each set in the manner
illustrated. The insulating member 14 is
provided with suitable guiding openings
through which the lower ends of the keys
R —I—JC3—IT* are adapted to pass. The
guiding ends of these keys are reduced in
daiameter and each is provided with a coiled
returning spring 16 lying in close proxim-
ity to it and bearing at its opposite ends
against the upper face of the insulating
member 14 and a shoulder on the correspond-
ing key. Each of the keys K'—I{>—K3>—K*

1is adapted to occupy three operating posi-

tions, referred to as normal, indicating and
ringing positions. . In the normal position,
a shoulder 17 on the shank of each key rests
against the under face of the strip 12, and
the spring contacts of the particular set. re-
main out of engagement. As clearly illus-
trated, each set of contacts 8'—8*—83—5*
consists of an actuated contact 18 and a_co-
operating contact 19. Contact 18 is some-
what longer than-contact 19 and its upper
end bears against the insulating block 20
carried by the shank of the key. This
shank is adapted to cobperate with an in-
clined portion 21 of the spring 18. The co-
operating inclined face is preferably pro-
vided by giving the spring contact 18 an an-
gular bend such as clearly shown in Fig. 1.
As the key is moved downward, the insulat-
ing block 20 engages the inclined portion .21
and the contacts 18—19 are moved into en-
gagement, as illustrated in Fig.- 2. - Each
key.is provided with a laterally projecting
pin . 22, having a horizontal upper face,
adapted to codperate with catch projections
23 formed in the walls of openings of a lon-
gitudinally movable ocatch-bar 24. The
outer ends of the pins 22 extend through
vertical guiding slots 25, formed in the
guiding plate 26 which is fixed in position
upon the frame, in the present instance by
screws 27 threaded into the vertical frame

members 10. In this form of the invention,

only one longitudinally movable bar—
namely, the bar 24—isemployed. Asclearly
shown 1n Figs. 3 and 5, this bar is provided
with an insulating button 28 having in-
clined faces which cobperate withthe curved
ends of the spring contacts 29—30 to force
them apart, out of engagement with con-
tacts 31—32 and into engagement with con-
tacts 83—34, respectively. These spring
contacts 29—30—31—32—33—34 are suit-

" ably mounted at their lower ends on an in-

60

sulating block 35 located at one end of the
supporting frame in line with the insulating
member 14 and preferably secured by a screw
36.to the adjacent member 10 of the frame.
By reason of the inclination of the codperat-
ing faces of the spring contacts 29—380 and
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the insulating button 28, the bar 24 tends
to occupy the position illustrated in Fig. 1, -

with the contacts 2931 and 36—32 in en-
gagement; and when free, will always veturn
to this position. Normally, when a key is de-
pressed, the under face of the pin 22 engages
the upper inclined face of the catch 23, and
the continued downward movement of the
key forces the bar 24 to the left—as viewed
in Fig. 1—thereby moving all the catches 23
out of their engaging positions and releas-
ing any previously engaged key. As the pin
22 on the depressed key passes the catch 23,

“the latter springs back into engaging posi-

tion and the key will be held thereby from
returning to normal. This catch is located,
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however, so as to engage the pin 22 when the -

key is in an intermediate or indicating posi-
tion. Further downward movement of the.
key will therefore bring the lower face of
the pin 22 into engagement with an inclined
face 37 of the bar 24 and thereby forcibly
move the same far enough to actuate the
spring contacts 29—30. When the depressed
key has reached this position, its insulating.
block 20 will have engaged the inclined por-
tion 21 of the contact 18, and the latter will
have been forced into engagement with its
associated spring contact 19. The key. will
remain in this fully depressed position only
as long as force is applied to it. As soon as
such force is removed, the key will tend to
return to.its normal position under the ac-
tion of its returning spring 16, and the bar
24 will'move to the right under the action of
the spring contacts 29 and 30 upon the insu-
lating button 28. This return movement is
also assisted by a leaf-spring 38 which bears
at 1ts upper end against the left-hand end of

the bar 24 and is firmly secured to the frame j

member 10 at its lower end. As a result of -
the removal of pressure from the depressed
key, therefore, it will return until the upper

o
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face of the pin 22 engages the lower face of .

the catch 28. 1t will be held in this position
until the catch-bar 24 is again reciprocated
as a result of depressing ‘another ringing
key. By providing this indicating position;
the operator can readily determine which
key was last depressed, 1n case it is desired
to again apply ringing current to the line, as
will hereinafter more fully appeaz.

As previously indicated, the key structure
includes the listening' key lever L which ex-
tends through a suitable.opening in the strip
12 and face-plate 18 and. is pivoted at the
point 39 to said face-plate. The lower cir-
cular portion of the lever L is provided with
shoulders 40—41 which are adapted to en-
gage the under side of the strip 12 to limit
the movements of the lever. The lower end

120

126

of the lever is provided with a projection -

having an insulated covering 42 which co-
operates with a set of listening key contacts
S°. This set includes two pairs of codper-
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atino~ contacts 43—44. - The contacts of each -

pair are normally out of engagement  as
Ulustrated in Fig. 1, but arve adapted to be
pressed into eng Loement by the movement

of the lever L to the dotted line position of

said figure. The set of spring contacts S° is
suitably secured to an insulating block 45
secured to the adjacent frame member 10.
The upper end of the contacts 48 are in-

‘clined and so positioned that upon the move-

ment of the lever I to its dotted line posi-
tion, it will be retained in such position by
reason of the relative position of the pivot
point 39 and the peint at which the Torce

of the springs is applied. By réason of this °

bias, a slight movement of the lever L from
its dotted line position toward its normal
position will free it and allow it to return
te normal under the action of the springs 43.
For the purpose of returning the lever L
whenever one of the ringing keys K'—K>*—
I—K* is depressed, the bar 24 is provided
with a projection 46 which engages the
lower portion of the lever L whenever said
bar is actuated; and as a result, the lever L
is moved far enough to allow it to return
to normal under its bias.

In the diagram of Fig. 6, I have illus-
trated a portion of a link-circuit and a
telephone line, having a plurality of sub-
stations, associated with it, with which the

combined ringing and listening key; abové

described, may be employed. In the sys-
tem of this diagram, selectlve ringing of
the: character deseribed ‘in Pmtent ’\T
779,538, granted Jan. 10, 1905, is employed.
According to this arrangement, generators
—G=—{3*—0G* are designed to give cur-
1ent of different frequencms, and the call-
bells' &’'—b2—0%—0* at the substations are
designed to 1espond only to-current of the
frequencies of the generators. ~In’ other
words, the application of ringing current
from generator 7 will be instrumental in
actuating one of the call-bells only, as, for
example, call-bell” b7, current from gener-
ator (% will actuate the call-bell 52, and so
on. Assuming that the link-circuit of the
diagram is connected. with a calling line
and that the operator has thrown her hsten-
ing key lever L, so as'to close each pair of
contacts 43—44 and thereby. include her

telephone set S in circuit, and that it'is

learned that connection is desired with one
of the substations on the line L/, say, for
e\amplb, the substation having call-bell b’y
then, after testing the line 1/ in the usuﬂ
manner, the (melat()r will inform the call-
ing par ty if the line is in use; and if not,
she mn insert the celling plug P into a
jack d of the line 1/ and depress the ap-
propriste ringing key K/—I2 K3 K+
Let it be assamed that the proper key to
actuate the call-bell & is that designated
K.

Upon depressing the key K’, the catch-

8

bar 24 will be feciproca’ced and any key then

in its indicating position ~will be: released.

and allowed to retuin to normal. The de-
pression of key K’ to its ringing position
will throw contacts 29—380 to their alternate
positions and at the same time close con-
tacts 18—19 of the ringing key K" There-
upon current will be supplied from the bat-
tery B through the resistance 47, contacts
3430, plucr and  jack sleeve contacts,
throungh the winding of cut-off relay 48 to
ground, thereby ‘LCtH‘Ltan the -cut-off re-
Lav and maintaining it actuated. At the
same tl_me, ringing current will be applied
to the tip side Of The circuit from the gen-
erator (" over a path which may be traced
from the live pole of the generator, through
contacts 18—19 of key K’, contacts 33—29,
plug and jack &ip contacts, through the
call-bells at the various substwtlons and
back through the winding of the cut- Off ve-
lay to Oxound By reason of the frequency
of the current supply, the call-bell 3" only
will be actuated. As previously indicated,
ringing current will be applied to the line
only when the key K’ is fully depressed;
and ag soon as the operator removes her
finger from.the key, 1t will return to its
intermediate or indicating position and
thereafter, if it becomes necessary to again
signal the party at the substation previously
called, she may readily determine which
key should be again depressed. In this in-
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stance, the removal of the plug P from its

jack J at the end of conversation will not
affect the position of the ringing key I,

but it will be restored only upon the subse.
quent depressing of an other ringing key K2,
I3 or K% In this connection, it should also
be noted that upon the first full downward
pressure of the ringing key X, the listening
key lever L. was returned to its normal
position,

Referring now to the form of the inven-
tion illustrated in Figs. 7 to 14 inclusive, it
will be seen that the Ley parts are mounted
on a similar rectangular supporting frame
comprising vertical “members 50 secured at
their lower ends by plates 51 and connected
at their upper ends to a strip 52 upon which
the face-plate 53 is mounted.. As before,
the face-plate and the supporting strip are
provided with suitable openings through
which the listening key lever IL? and the
longitudinally movable ringing keys %'—
k*—FP—k* extend. As before, these keys
extend downward into positions to engage
the upwardly projecting sets of contacts
§'—s?*—s®—s* which are ﬁrnﬂ*y secured and
spaced at their lower ends by the insulating
member 54 located between the plates 51
and firmly secured thereto, preferably by
screws 55. The insulating member 54 is
provided with suitable guiding openings
through which the lower ends of the keys
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k' —k*—k*—k* are adapted to pass. The
guiding ends of these keys, as before, are
reduced in diameter and each is provided
with a suitable returning spring 56 closely
coiled about it and bearing at its opposite
ends against the member 54 and a shoulder
of the corresponding key. Kach of the keys
is adapted to occupy three operating posi-
tions-—namely, a normal, an intermediate or
indicating, and a fully depressed or ringing
position. In Fig. 7, keys k'—k*—Fk* are
shown in their normal positions, while %* is
shown in its fully depressed position. In
this figure, the dotted line position of the
key %* shows said key in its intermediate or
indicating position. In the normal posi-

tion, a shoulder 57 on the shank of the key

engages the under face of the frame strip
52, and the engaging ends of the contacts
58—59 and 60—61 of the particular set of
spring contacts §'—s?*—s®—s* are held out
of engagement. The inner contacts of each
of these pairs bear against the opposite sides
of an insulating block 62 carried by the key
and the contacts are bent at a point just
above the upper ends of the contacts 58 and
60 so as to form angular portions 63—64,
against which the block 62 is adapted to
press upon the downward movement of the
key to close the contacts 58—59 and 60—61.
ach of the keys &'—A&*-—/s>—Fk* is also pro-
vided with a lateral projecting pin 65 hav-
ing its upper side and a portion of its lower
side flattened so as to present horizontal en-
gaging faces. These pins project through
openings in the longitudinally movable
catch-bars 66—67 and through guiding slots
68 in the fixed plate 69, which is preferably
secured to the frame members 50 by the
screws 70. As clearly shown in Fig. 7, each
of the catch-bars 66—67 1s provided with an
angular catch for codperation with the asso-
ciated pin 65. These catches, which are des-
ignated, respectively, 71 and 72, are each
provided with an upper inclined face and a
lower horizontal face. The catches T1—72
are in horizontal alinement and so positioned
with reference to the pin 65 as to engage
the upper face of said pin when the key is
in its ringing position. Bar 66 is also pro-
vided, on the opposite side of each opening
from the catch 71, with a rectangular catch
projection 73. The catch-bar 66 is pressed
toward the right, as viewed in Fig. 7, by a
leaf-spring 74 suitably secured at its lower
end to one of the frame members 50 and
bearing at its free end against the left-hand
end of said bar. On the other hand, the
catch-bar 67 is pressed toward the left by
a similar Jeaf-spring 75 secured in like man-
ner to the frame member 50 at the opposite
end of the frame. As before, the key lever
L2 is pivoted at 76 to the frame strip 52, is
limited in its movement by the shoulder
stops 77T—78, and is provided with a pro-

1,176,759 -

jection. having an - insulated covering 79
which is adapted to engage the upper in-
clined ends of the spring contacts 80. This

set includes two pairs of contacts S0—81 -

which are secured and spaced at their lower
ends by a suitable insulating block 82, pref-
erably secured by screws 83 to the lower end.
of the adjacent frame member 50.
fore, the movement of the listening key lever
1 to the left forces the spring contacts 80
into engagement with their associated con-
tacts 81, and the action of these spring con-
tacts is such -as to return the lever L2 to its
normal position until it has been moved to’
the left beyond a certain point. Then, as
before, it is retained in its actuated position.
As before, also, the listening key lever: L2
is adapted to be moved from its actuated
position, so that it will be free to return
under its bias, by a projection 84 on. the
catch-bar 67. At the opposite end of the
key structure, is mounted an electromagnet
I whose angular frame 85 has its short side
secured to the under face of the strip 52,and
its long side projecting downward parallel
to the adjacent frame member 50. The
electromagnet controls an armature 86 of
the usual angular type, pivotally secured at
its angle to the lower end of the frame 85
by a pivotal pin 87, and having its upwardly

“projecting end 88 arranged to operate a seb
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of spring contacts s°, supported and spaced -

at their lower ends by an insulating mem-
ber 89, preferably secured by screws 90 to
the lower end of the magnet frame 85. The
upper end 88 of the armature 86 .also co-
operates with a projection 91 extending
from the end of the catch plate 66 into close
proximity thereto. As. the armature is at-
tracted, 1ts upper end 88 engages the pro-
jection 91 and forces the catch-bar 66 longi- -
tudinally against the pressure of its spring
4. The set of -contacts s° includes six co-
operating contacts 92—98—94—95—96—97,
which are designed to vary the electrical
circuit connections in a manner hereinafter
more fully described. L ‘
Having now. described the structure of
the key forming the -second embodiment of
the inventicn, its operation will be pre-
sented in connection with the diagram of
Fig. 14 which illustrates the calling end of
an operator’s link-circuit I in conjunction
with a telephone line L* extending to a
plurality of substations M’—M2—M3* M+
This line is provided at the central.office
with the usual line relay 100, controlling the
line signal 101, and the cut-off relay 102
by which the normal line limb connections:
to ground and battery are replaced by con-
nections with the terminals of the jacks J”.
Assuming that a calling party has initiated
a call and obtained connection with the
answering end of the link-circuit L%, then
the operator will throw over her listening
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key lever L? to close each pair of listening
key contacts 80—81 to include her operator’s
set s in circuit with the telephone of the
calling party.  Having learned that the sub-
station wanted is located on the line L#, the
operator will at once insert the calling plug
P? into the jack J’ of the line L# and de-
press the appropriate ringing key %', &2, &*
or k% As in the previous-diagram, a har-
menic system of selective signaling is em-
ployed. Of the contacts 38—59 and 60—61
of each. set of ringing key contacts
s —s%—g®—s*, the contacts 58 are severally
connected to ground through the generators
¢’ —g*—g*—g* and the contacts 60 are con-
nected to-ground through the common inter-
rupter 1. Assuming. that the called-for
party is at substation M’ and that the call-
bell &% at said substation is attuned to re-
spond to the current from the generator ¢’,
then the operator will depress ringing key
%’ as soon as she has inserted the plug P2
into the jack. The downward movement of
the key £ will cause the lower rounded por-
tion of the pin 65 to engage the upper in-
clined faces of the catches 71—72 on the
catch-bars 66—67 respectively, the catch 72
being also engaged since at this time the
bar 67 lies in its engaging position as a re-
sult of the previous operation of the listen-
ing key lever L2 The continued downward
movement of the key will therefore. force
the catch-bars 66-—67 to. the left, as viewed
in Fig. 7; and by the movement of catch-
bar 67, move listening key lever L2 far
enough to allow it to return to normal un-
der the bias produced by the spring con-
tacts 80. Then, as soon as the pin. 65 has

moved far enough to allow the catch 71 to .

slip over its upper face, the catch-bar 66 will
return slightly toward the right to the posi-
tion illustrated in Fig. 11. This occurs
when the key has reached its fully depressed
position and the ringing spring contacts
58—59 and 60—61 have been moved into en-
gagement. Now, if it be assumed that the
line 1# ig idle at this time, the insertion. of
the plug P? into the jack J’ will cause a
flow of current.from the intermediate tap
of the battery B’ (which may, for example,
supply current of the pressure of eight
volts) through the polarized relay 103, nor-
mal contaét 104 of sleeve supervisory relay
105, contacts 106—-107 of relay 108, plug
and jack sleeve contacts, and the winding of
cut-off relay 102 to ground. The direction
of this current flow through the polarized
relay 103 is such as to move the armature
contact 109 to the left into engagemient with
contact 110, thereby completing a cireuit. for

“the sleeve supervisory. relay from the live

pole of the battery B’ (which may supply
current at a pressure of, say, twenty-four
volts) through the winding of relay 105 and
contacts 110—109 to ground, thus energizing

“tacts 61 of the ringing keys.

=

said relay to move its contact 104 to its
alternate position and thereby interrupt the
energizing circuit of the polarized relay 103
and complete. a new path for current
through the winding of supervisory relay

. 105, which may be traced from the live pule

of the battery B’, through said winding,
alternate - contact 104, closed contacts
106—107, plugs and jack sleeve contacts and
cut-off relay 102 to ground. The energiza-
tion of relay 105 also closes its contacts
111—112—113. By the closing of contact
113, a path for current is completed through
the supervisory lamp 114, which extends
from the live pole of the battery B/, through
sald ‘lamp, normal contact 115 of the tip
supervisory relay 116, and closed contact
115 to ground. The closing of contact 111
completes a path for current from the live
pole of the battery, through said closed con-
tact, to and through the winding of the
so-called *flip-flop ” relay 117 to the con-
The closing
of contact 112 likewise completes a path
from the contact 118 of the “flip-flop ” re-
lay 117, through closed contact 112, closed
contact 119 to the tip contact of the calling
plug P2. The full downward movement of
the key %" for the purpose of supplying
ringing current to actuate the call-bell 02
at substation M’ will therefore, when the
parts have reached this point in their op-
eration, close the ringing key contacts 58—59
and 60—61 of set s and immediately a flow
of current will result through the “flip-
flop” relay 117; and as the interrupter I
rotates, the relay will be successively ener-
gized and deénergized to move its contact
118. When this contact is in its alternate
position, current will be supplied from the
generator (&', through the contacts 58—59
of key %’, alternate contact 118, closed ¢ontact
112, closed contact 119, plug and jack tip con-
tacts, thence tothe tip limb of theline, through
the substation, back over the sleeve limb and
through the winding of the cut-off relay to

.ground. - By reason of the action of the relay

117, this ringing current is intermitttently ap-
plied and this intermittent application is con-
tinued until the called-for party responds.
As soon as he does this by removing his re-
ceiver from its hook, a path for battery cur-
rent is completed through the sleeve super-
visory relay 105 to the winding of the cut-
off relay 102 as before, thence by one path
through said winding to ground; and by an-
other, over the sleeve limb of the line
through the substation, back over the tip
limb of the line, through the plug and jack
tip. contacts, closed contact 119, closed con-
tact 112 and normal contact 118, as soon as
it- assumes this position in its to-and-fro
movement, and the winding of tip super-
visory relay 116 to ground. The closing of

this circuit will energize supervisory relay 1
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116 and, by moving its contact 115 to its
alternate position, interrupt the circuit
through the supervisory lamp 114 to cause
its extinguishment and close a circuit
through electromagnet E, which = controls
the spring contacts of set ¢ and the catch-
bar 66. This circuit is completed from the
live pole of the battery B’, through the
winding of said electromagnet, alfernate
contact 115 of tip supervisory relay 116,
and closed contact 113 of sleeve supervisory
relay 105 to ground. Prior to the energiza-
tion of electromagnet E, the pin 65 on. the
key %’, and the associated projections in the
catch-bar 66, occupy the position illustrated
in Fig. 11, As soon as the electromagnet
I is energized, its armature is attracted and
catch-bar 66 is moved to the left, as viewed
in Fig. 7, against the tension of its spring
74 and held in that position by the continued
energization of the magnet. This move-

- ment of the catch-bar 66 frees the pin 65 of

30

'35

the key 4" and allows it to return, under the
action of its returning spring 56, toward its
normal-position. Its complete restoration
to normal, however, is not accomplished be-
cause this movement of the catch-bar has
brought the catch 78 into the path of move-
ment of the pin 65, and the latter therefore
moves upward only until it engages said
catch. The relative position of the parts is
such that, when thus engaged, the key %’ is
held in its intermediate or indicating posi-
tion. If then, at any time before the con-
nection is taken down, it becomes necessary
to again signal the party at substation M’,

~ the operator can readily see that key %’ was
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the last depressed, since no other keys will
occupy this intermediate position at this
time. The movement of the armature 86 of
the electromagnet E completes the talking
circuit through the link-circuit strands by
bringing the contacts 92—93 and 96—97 of
set s° into engagement; and will also cause
contacts 94—95 to engage and thereby pro-
vide a new path for current through the
electromagnet E by way of said contacts
and closed contact 113 of supervisory relay
105 to ground.. At the end of conversation,
the parties restove their receivers to their
hooks ‘and thereby produce the customary
disconnect signal. As soon as the operator
removes the plug P? from the jack J’, the
previous circuit through the sleeve super-
visory relay 105 and the cut-off relay 102
will be interrupted with a consequent inter-
ruption of the circuit through electromagnet

E at contact 113 of said supervisory relay.

As soon as this magnet is deénergized, its
armature 86 and the catch-bar 66 will be re-
stored by the pressure of the spring 74.
The return of the catch-bar toward the
right will free the pin 65 from the catch
78 and allow the same to return to normal
position, as illustrated in Fig. 13. In the
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operation of the key mechanism, only one
key %', k%, &* or &* will be depressed at one
time. Thus if key %% is depressed while
key %’ is in its fully depressed position, the
catch-bar 66 will be moved toward the left by
the engagement of the pin 65 of the key %2
with the inclined face of its associated catch
71; and consequently the catch 71, engaging
the pin 65 of the depressed key %', will be
disengaged and the latter will return to its
normal position. Again, if key %% be de-
pressed while key %" is in its intermediate
position, the lower horizontal face, shown at
the right of the pin 65, will bear against the
upper horizontal face of the catch 73 and
further downward movement will be pre-
vented. Because the engaging faces lie at
right angles to the direction of movement of

‘the key, there will -be no tendency to move

the catch-bar 66 in a lateral direction and
consequently the key %2 will not be moved
to an operative position and the previously
depressed key %" will not be disturbed. -
Assuming that the line, into the jack of
which the plug P2 has been inserted, is
busy, then there will exist at the sleeve con-
tacts of the jacks-a potential resulting from
the connection of the sleeve contacts of one
of said jacks with the live pole of the bat-
tery B’, as is usual, either by way of the

70

75

80

85

b

95

calling or answering plug of another link- -

circuit. This potential will be sufficiently
above that of the intermediate tap of. the
battery B’ so that, upon the insertion of.
the plug, current will flow from the sleeve
contact of the jack, through the sleeve contact
of the plug, closed contact 107—106, nor-
mal contact 104 of supervisory relay 103,
and polarized relay 108 to the intermediate
tap of the battery B’. This current flow
will be of such a direction as to cause the
armature contact 109 of the polarized relay
to move to the right into engagement with
its contact 120, thereby completing a circuit
from the live pole of the battery B/,
through the lower winding of relay 168 and
closed contacts 120109 to ground.. The

. closing of this circuit will energize relay

100 -
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110

108 to cause it to open its normally closed

contact 119 and to close contacts 107--121,
followed by the opening of contacts 106—

115

107 ‘and the closing of contacts 122198,

and to move contact 124 from its normal to
its alternate position. The opening of con-
tacts 106—107 interrupts the path for cur-
rent through the polarized relay 103; but
since this interruption occurs after the clos-
ing of contacts 107—121, the relay is main-
tained in its actuated position by reason of
the flow of current through its upper wind- -
ing, closed contact 121—107, plug and jack
sleeve contacts, and the winding of cut-off

relay 102 to ground. The opening of con-

tact 119 interrupts a possible circuit -for
ringing current. The closing of contact

120
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122 completes a eircuit through the wind-
ing of supervisory relay 105. The closing
of contact 123 completes a circuit by whieh
a characteristic signal is transmitted from
the interrupter 1’ over the line of the call-
ing party, as an indication to him that the
called-for line is busy. This circuit is of
the usual character and includes a primary
circuit extending from the:live pole of the
battery B’, through the primary winding of
the induction coil 125 in the interrupter I’

-to ground; and a secondary circuit extend-

ing through the secondary winding of the
induction coil 125, condenser 126 and-closed
contact 123 to the sleeve side of the cireuit,
the connection to the tip side of the circuit
being through any of the grounds existing
thereon. The depression of the ringing key
%" will in this case not result in the applica-
tion of ringing current to the line hLecause
of the interruption of the ringing circuit at
contact 119, The operator will be apprised
of the busy condition of the line by the
display of the wusual disconnect signal.

Since the depression of the ringing key %’ -

results in its being locked in its fully de-
pressed position by the catch-bar 66, it will
be necessary to actuate said bar before said
key can be returned to its normal position.
This is preferably dene by momentarily
energizing the electromagnet E through the
agency ot the contact 127 of the slow release
relay 128 in conjunction with contact 124 of
relay 108. Upon the initial energization of
relay 108, a circuit is completed through the
slow release relay 128 by way of alternate con-
tact124. Thisresultsin the closing of contact
127 ; but, because the contact 124 occupies its
alternate position at this time; no circuit is
completed for electromagnet ®. However,
as soon as the connection is taken down, re-
lay 108 is again deénergized and its contact
124 yeturns to its normal position before
contact 127 opens. Consequently & momen-
tary circuit for the electromagnet E'is com-
pleted through closed contact 127 and nor-
mal contact 124. The resulting momentary

- energization of electromagnet X causes the
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attraction of its armature with a resulting
to-and-fro movement of the catch-bar 66.
This movement is suflicient to release the
pin 65 of the depressed key and allow the
same to return to normal position.

It should be understood that the specific
key construction may be modified somewhat
without departing from the spirit and scope
of my invention and that, in the control of
the catch- mechanism, the electromagnet B
in the second form of the invention might
be variously included in eircuit.

What I claim as new and desire to secure
by Letters Patent of the United States is:—

1. A telephone key comprising two sets of
contacts, an actuating member for one of
said sets biased to return to normal until

7

moved beyond a definite point, an actuating
member for said other set of contacts, means
actuated upon the operation of said latter
member to return said former member be-
vond said definite point to allow it to return
to normal under its bias, and electromag-
netically controlled means for subsequently
restoring said latter member to an indicat-
ing position. ‘

2. A telephone key comprising two sets of
contacts, a returning spring, an actuating
member for one of said sets of contacts act-
ing against the tension of said spring until
a definite point in its movement is reached,
an actuating member for sald other set of
contacts, means actuated upon the operation
of said latter member to return said former
member beyond said définite point to allow
it to return to normal under the action of
said spring, and electromagnetically con-
trolled means for subsequently restoring
said latter member to an indicating position.

3. A telephone key comprising two sets of
contacts, a returning leaf-spring, an actuat-
ing lever for one of said sets of contacts
bearing against said spring and acting
against its tension until a definite point in
the movement of the lever is reached, an
actuating member for said other set of con-
tacts, means actuated upon the operation
of said member to return said lever beyond
said definite point to allow it to return to
normal under the action of said spring, and
electromagnetically controlled means for
subsequently restoring said member to indi-
cating position.

4. A telephone key comprising two sets of
contacts, an actuating member for one of said
sets biased to return to normal until moved
beyond a definite poing, an actuating mem-
ber for said other set of contacts, a member
moved during the operation of said latter
actuating member against said former actu-
ating member to return said former actu-
ating member beyond said definite point to
allow it to return to normal under its bias,
and electromagnetically controlled means for
subsequently restoring said latter member to
an indicating position. _

5. A telephone key comprising two sets
of contacts, a returning spring, an actuating
lever for one of said sets of contacts bearing
against said spring and acting against its
tension until a definite point in the move-
ment of the lever is reached, an actuating
member for said other set. of contacts, a
member moved during the operation of said
actuating member against said lever to re-
turn it beyond said definite point to allow
it to return to normal under the action of
said spring, and electromagnetically con-
trolled means for subsequently restoring
said actuating member to an indicating po-
sition.

6. A telephone key comprising two sets of
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contacts, a returning pring, an actuating
lever for one of said Sete of contacts bearmo
against sald spring and acting against its
tension until a definite point in the move-
ment of the lever is reached, a longitudi-
naHy movable spring-rvetracted key for actu-
ating said other set of contacts, a member

moved by the depression of said key against
sdid lever to 1etmn it beyond said definite
point o allow it to return to normal under
the action of sald spring, and electromag-
netically controlled means for subsequently
r stmlng said key to indicating pooltlon.

. A telephone key comprising two sets
of comucts, b3 1ctulmno spun , an actuating
lever for one of said sets of contacts beannfr
against said spring and s cung against 1ts
tension until a definite point in its move-
ment is reached, a lonoun@mﬂly movable
spr ring-retracted key for actuating said other
sets of contacts, a s:lchno member driven bj v

the depression of said Lev 1gainst said lever
to 1etur*1 it beyond said definite point to
allow it to return to normal under the action
of said spring, and electloma@emc‘illy con-
trolled means for subsequently restoring
ndl(i key to indicating position.

A tdcphone key comprising a frame
h‘wing a face-plate and a sapporting - bar
substantially parallel thereto, two sets of
spring comactb secured to said bar and ex-
tending toward said face-plate, a key 1ever
projecting turmwh said face-plate and hav
mo its Tower end ¢ reting against the tensmn
of cne of the spmno cantacts of the codper-
ating set until a dﬂf inite point in its move-
ment is re eached, a 1ong1uudln‘1ﬂy movable
key projecting through said face-plate into

- proximity to the other set of spring contacts

for

sliding cate h-bar

‘Ibtuatma the same when depressed, a
lying adjacent to said f‘lC€~

plate and prov 1ded with an opening having -

a catch projecti ion, and a pin projecting lat~
erally from said ! key through said opening
into operative relation with said catch pro-
3ect10n whereby the depression of said key
forces said member I against the lower end of
said kev-lever to return it beyond said defi-
nite point to allow it to return to normal
unde the action of said spring.

9. A party line telephone ringing key
comprising a frame having a face- pl fe and
a stupporting bar extending substantially

parallel thereto, a series of sets of spring
comcacts carried by said bar and extending
toward said face-plate, a series of lon01tu-
dinally movable keys extending thrmwh
said plate into operative relation to said sets
of contacts, o longitudinally movable catch-
bar extending lengthwise of said plate and
provided With a phu ality of openings hav-
1ng catch projections, pins projecting lat-
erdly from said keys through said openings
into operative relation with said catch pro-
jections, means operated by the depression
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of any of said keys to move said catch-bar

to carry the catch projections thereon out of
engagement with any of said ping, and
springs for returning said keys to normal
position.

“10.-A party line telephone ringing key
comprising a frame having a face-plate and
a  supporting-bar e tendmcT substantially

70

parallel thereto, a series of sets of spring -

contacts carried by said bar and ex
toward said face-plate, a series of longrw-
dinally movable kéys e\tendh_b through
said plate into operative relation to said
sets of contacts, a-longitudinally movable
catch-bar extending lencfthwme oi said plate

and provided with a plurahty of openings

having catch projections, pins projecting
latemlly from said keys through said cpen-
ings into operative relation with said eatch
projections, a bar paralle] to said catch-bar

and having slots through which said pins

pass and by which they are guided, means
operated by the depression of any of ‘said
keys to move said catch bar to carry the

catch projections thereon out of engagement.

with any of said pins, and springs for re-
turning said keys to normal position.

1. X party line telephone ringing kﬂv
comprising a frame havmg a face-plate and

a supporting-bar extending substantially

parallel thereto, a series of sets of spring
contacts carried by said bar and extending
toward said face-plate, a series of 101101tu-
dinally movable lkeys extending tLr(JuOh
said plate into operative relation to said sets
of contacts, a longitudinally movable catch-
bar extending lengthwise of said plate and
provided with ‘Lplurahty of openings having
catch projections, pins projecting laueraﬂv
from said keys through said openings into
operative relation with said catch projec-
tions, serving when operated by the depres-
sion of any of said keys to move said catch-
bar to carry the catch projections thereon

out of engagement with any of said pins, 2

springs for returning said keys to normal
position, a set of spring contacts extending
toward said face-plate from one end of said
frame, a key-lever for actuating said con-
tacts, and means operated upon the move-
ment of said catch-bar to return said key
lever to its normal position.

12. A party line telephone ringing key
comprising a frame having a face- phte and
a supporting-bar extending substantially
parallel thereto, a series of sets of spring
contacts carried by said bar s
toward said face-plate, a series of longitu-
dinally movable keys extending through
sald plate into operative relation to said

‘sets of contacts, pins projecting laterally
from said keys, a longitudinally movable

catch-bar extending lengthwise of said plate
and provided with slotted openings wider
than said pins, staggered projections extend-
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ing from opposﬁ:e w'llls of “said opemnfrsu

and shouldered so as to. engage said pins, a
spring for yieldingly pressing said catch-
bar against said pins; inclined faces on the

walls of said openings against which said
pins are adapted to press, upon the depres-
sion of the keys, to move said catch-bar
against the ‘tension of said spring, and
springs for returning sa1d keys to normal
position.-

18.°A telephone key comprising a set of
spring. contacts, ‘a rempvooqtmg actuating
key therefor, a sliding catch-bar movable
transversely: of said Key, a plurality of catch
projections on said bar, a cobperating pro-
jection on said. key, and electromagnetic
means independent of said key for posi-
tively actuating said catch-bar.

14. A telephone key comprising a set of
sprmg contacts, a reciprocating actuating
key s therefor, a sliding catch-bar movable

ransversely of said key and provided with
a’ slot extending lengthwise of said key,
atch progectlons extending from the walls
of said opening, a pin prOJectmg from said
key. through said slot into operative. rela-
tion to said catch projections, and means in-
dependent of said key for actuating said
catch-bar -

15. A telephone key comprlsmcr two sets
of contacts, a lever for operating one cf said
sets of contacts, biased to return to normal
when moved therefrem, means for holding

sald lever in actuated ]_30b1t101’1, a longitudi-

nally movable key for said other set of con-
tacts operative, when depressed. to release
said lever,  and electromagnetically con-
trolled means for subsequently restoring
said key to an indicating position.

16. A telephone key comprising two sets
of contacts, a lever for operating one of said

- sets of contacts, biased to return to mormal

When moved therefrom, a spring member
for holding said_lever in its fully operated
position, .a longitudinally movwhle key for

operating said c*her set of contacts, means
actuated by the operation of said key to re-
lease said lever, and electromagnetically
centrolled means for subsequently restoring
said key to an indicating position.

17. A telephone key comprising two sets.
- ¢of contacts, a lever for operating one of said

sets of contacts, holding : means effective
when said lever is in its extreme operative
position, a key for actuating said other set
of contacts, mechanism actuated by the op-
eration of said key to engage said lever and
move the same beyond the holding position
whereby said lever returns to normal and
electromagnetically controlled means for
subsequently restoring said key to an indi-
catlno position.

18. The combination with a listening key,
of means for holding said key in its oper-
ated position, a plurality of ringing keys

£=

mounted adjacent to said listening key, a

rec1procat1ng member common to said ring-

ing keys, means effective, on the actuation
of any ringing key, to move said member to
restore said [istening key to normal, and
electromagnetically controlled -means - for
subsequently restoring said actuated ringing
key to an indicating position

19. The combination with a listening key,
of means for holding said key in its actuated

_position, a plurahty of ringing keys indi-

vidual to said listening key, means whereby
the actuation of any ringing key restores
said listening key to nonnal, and electro-
magnetically controlled means for subse-
quently restoring said actuated ringing key
to an 1nd1c'1t1n0~ position.

20. A telephone key comprising two sets
of contacts, an actuating member for oper-
ating one of said sets of contacts, biased to
return to normal when moved therefrom,
means for holding said member in actuated
position, an actuating member for operating
the other set of contacts, and a pair of slid-
ing bars, one operative to free said first actu-
ated member in response to the operation of
the second actuating member, and the other
operative to hold said second member in dif-
ferent positions.

21. A telephone key comprising twe sets
of contacts, an actuating member for oper-
ating one of said sets of contacts, biased to
return to normal when moved therefrom,
means for holding said member in actuated
position. an actuating member for operating
the other set of contacts, a pair of sliding
bars, one operative to free said first actuated
member in respense to the operation of the
second actuating member, and the other op-
erative to hold said second member in differ-
ent positions, and electromagnetically con-
trolled means for operating said second bar.

292. In a selective ringing key, the com-
bination with a plurality of plungers and
associated sets of contact springs adapted
to be individually actuated thereby, of trans-
versely extending detents respectively pro-
vided upon said plungers, a universal slide-
bar equipped with: angularly disposed re-
cesses and under-cut points assceiated with
said detents, a light spring opposing the
longitudinal movement of said bar, and a
sletted member accommodating the detents
to prevent rotation of the plnnver and in-
sure the actuation of the slide- b‘u* substan-
tially as and for the purpose set forth.

23. The combination with a plurality of
spring retracted plunger rods, each provided
with a contact eperating plunger, of con-
tacts individual to each: plunger and ar-
ranged to ‘be operated thereby, a plate co-
operating with said plunger for lockirg said

plunger rods a-contact common to said | plun-
ger rods, and a second plate movable by said

plungers to control said common contact.
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24: A telephone key comprising a sup-
porting - frame, suitable - contacts carried
thereby, a spring returned actuating mem-
ber for said contacts having three oper-
Qtlng positions, means ccmprising an end-
wise slidable bar extending lengthwise of
the frame for holding sa' :d member in its

second and third posmom when - moved

thereto, and means for operating said hold-
ing means.
25. A telephone key comprising a sup-

thereby, a sprmo returned actuating mem-
ber for said contacts having three operating
positions, means comprising an endwise
slidable bar extending lengthwise of the

frame for holding sud member in its sec--

ond and third pcs1tlons when moved thereto,

‘and electromagnetically actuated means for
‘operating said holding means.

26. A telephone kev comprising a sup-
porting frame, suitable contacts carried
thereby, a spring returned actuating mem-

. ber for said contacts having three operfltan‘ ,

positions, and an electromarrnetlcallv actu-
ated endiwise slidable bar extending length-

wise of the frame provided with catches for .

holding said member in its second and third
posrtlons when moved thereto.

27. A telephone key comprising a sup-
DOI‘tan‘ frame, suitable contacts carried
thereby, a sprmg returned actnating mems-
ber fer said contacts having three onemtmo
pesitions, a spring controlled endwise shd-
able catch member provided with a pair of

catches for severally holding said member .

in two of said. operating pos1t10ns. and
means for simultaneously disengaging one
of said catches and moving the other into

engaging position. to thereby allow ~ the

movement of said member from one oper-

ating pesition to ancther. ’
98 A telephone key comprising a sup-

porting frame, suitable contacts carried
thereby, a spring returned actuating mem-
ber for sa’d contacts having three operating
positions, a. spring controlled endwise slid-
able catch member provided with a pair of
catches for severally holding said member
in two said operating posmons, and electro-

" magnetically actuated means for simultane-
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ously disengaging one of said catches and
moving the other into engaging pcsition to
thereby allow the movement of said mem-
ber frem one operating position to another.

29. A telephone ringing key comprising
a supporting frame, suitable contacts car-
ried thereby, a spring returned actuating
member for said contacts having a ringing
and two other operating positions, a spring
returned endwise slidable bar for ho]dan'
said actuating member in its rmﬂmd posi-

suitable contacts carried
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tion when once moved thereto, and means.

for subsequently freeing ‘said" member and
allowing it to assume ‘Lnother of its. sald
operatmb positions,

-30. A telephone ringing key- comprlsmg a
supporting frame, suitable contacts carried
thereby, a spring ’returned actuating mem-
ber for said contacts having a ringing and
two  other operating pos1t10ns means in-

65
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cluding an endwise slidable catch bar for -

holding said actuating member in its ring-
ing pos1tlon when once moved thereto, and
electromagnetically actuated means for sub-
sequently freemO said member and allowing
it to assume another of its szud operatlng
positions,

31. A telephone key comprising a sup-
porting” frame, suitable. contacts carried
thereby, a- sprmo returned actuating mem-
ber for said contacts having three operating
positions, means including an endwise slid-
able catch bar for holdmg said member
in its second and third position when moved
thereto, means for operating said last means
and an’ additional contact operated by said
operating means,

32. A telephone key comprising a sup-
porting frame, suitable contacts secured
thereto, an actuating member for said con-

tacts having a plurahty of operating pcsi--
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ticns, an endwise slidable catch member for :

holdmcr said actuating member in different
operatmO‘ ‘positions, means for - operatma

said catch member, and additional spring

contacts actuated by said last means.

83. A party line telephone key “compris-
ing a supporting frame, sets of spring con-
t‘ICtS carried thereby, ‘Lctuatmo members
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for said sets of spring contacts each having -

a plurality of operating positions, an end-
wise slidable bar mechanism  extending
lengthwise of said frame operatively related
to said actuated members for holding them
in different positions, means for operatmg

contacts operated by said last means.

34. A telephone ringing key combrlsulge '

supporting frame, suitable contacts carried
thereby, a spring returned -actuating’ mem-
ber for said contacts having a ringing and
two other operating posfcmns, an-electro-

105

“said bar mechanism, ‘and additional spring -

110

magnetically endwise slidable catch mecha-

nism operative-when in one position to hold
said member in its ringing position. and
when in another position Yo hold said mem-
ber in another of its operating positions;

115

In witness whereof, I hereunto subscribe -

my name this 5th dw of March, 19086,
WILLIAM KAISLING
Witnesses:
CaroLyN WEBER, =
Tromas H. Frreuson.

Copxes of this patent may be obtained for five cents each, by addressing the “Commissioner of I’atents,
Washington, D.¢C.”»



