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- Be it known that I, Lynw A. WI.LLIAMS,

a citizen of the United States, residing at

Evanston, in the county of Cook and State
of Illinois, have invented a certain new and
useful Tmprovement in Switching-Keys, of
which the following is a full, clear, concise,

and exact description, reference being had |

to the accompanying drawings, forming a
part of this specification. S
" My invention relates to operators’ switch-

ing keys used in connection with telephone

systems for the purpose of applying ringing
current to party lines, o

- My invention is adapted for use in con-
nection with that system of ringing in which
a ringing key or switch is provided for each

party connected to a party line, such switch

operating to directly connect a source of
ringing current to the cord circuit connected
with the line in such a way that only the cor-
responding subscriber is signaled.
My invention consists essentially in pro-
viding a key construction by which a select-
ing or ringing button may be depressed from

a normal to an indicating position, i which

it is retained until subsequently released
without actuating the ringing cam associated

therewith. Continued motion of the de-

pressed button from its indicating position

to its ringing position carries with 1t the |

ringing cam and operates the corresponding
switch springs. When the button. 1s re-
leased, the ringing cam is returned to its
normal position and the button returned to
its indicating position. Upon the operation
of a second button, the first button 1s re-
leased from its indicating position and re-
turns to its normal position. In this way, 1
have provided a mechanism in which the
hutton last operated is positively indicated.

Furthermore, this indicating mechanism 1s

so constructed as to be entirely independent
of the ringing mechanism associated with
the several buttons, as a result of which, if,
for any reason, it is desired to change the
indicating condition of the ringing keys
without ringing a subscriber, this may be ac-

complished without the danger of acciden-

tally applying ringing current to the calling

]

i button 1. -~

The several drawings illustrating my in-
vention are as follows: -~
Tigure 1 is a side view of my improved

switching mechanism complete, and shows 55

four ringing or selecting buttons mounted
upon a frame carrying an operator’s listen-
ing key; Fig. 2 is a vertical sectional view,.
taken along the line 2, 2 in Fig. 1; Fig. 3 1s
a vertical sectional view, taken along the 60
line 8, 3 in Fig. 1; Fig. 4 is a view similar to
Fig. 3, and shows the position of the parts
when the actuating button is in its ringing
position; Fig. 5 shows in diagrammatic ar-
rangement a cord circuit, with which the 65
switching mechanism shown in Fig. 118 so
connected that the ringing buttons operate
to directly connect a desired ringing gener-
ator to the calling end of the cord circmit.
As shown in Fig. 1, a plurality of buttons 70
1, 12, 1%, 1°, are mounted in a plate 2 form-
ing the top of the key frame. ¥rom the ends
of this plate 2 posts 8 and 4 extend down-
ward, and have secured between their lower
ends a - vertically disposed plate 5,
sides of which, but insulated therefrom, a

series of switching springs is secured, as in- :

dicated at 6, 62, 67, 6°. ' Each of these sets of
switching springs consists of six springs, as
indicated in Fig. 2, three of which are dis- 80
posed on each side of the plate 5. Hach set
of springs consists of two make contacts 6

and 6!, two switching springs 6* and 6* for

changing the circuit conditions, and two
hreak contacts 6¢ and 6° The switching 85

springs 6% and 62 are extended upward above _
the make and break contacts, and conformed =~
to engage a cam 7 secured to a rod 8, the
lower end of which extends through the
plate 5 and the upper end of which extends 90
into the tube 9 carrying at its upper end the.

“The tube 9 is guided by the top plate 2 of

‘the frame, and such tube carries at its lower
end a cam 10, adapted, when the tube and 95

button are depressed, to move a latch plate

11 longitudinally to the right, as indicated
in Fig. 1, in order that the cam 10 may pass

through an opening 12 provided in the lock- -

ing plate for the purpose. When the cam 10 100
has passed through the opening 12, a Spring
18 serves to return the locking plate to 1ats

to the 758
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left hand position above the cam 10 and to
lock the tube 9 and the button 1 in a par-
tially depressed position, as indicated at 1
in Kig. 1, which position serves as an indi-
cating position to show either that the
switch springs associated with this button
have been operated or are to be operated.
The upper end of the tube 9 is counterbored
somewhat larger than the rod 8, to accom-
modate the enlarged upper end 8* of such
rod, which prevents the rod 8 from passing
downward to the lower end of the tube Y.
A spring 14 1s provided in the upper end of
the tube 9 Dbetween the enlarged portion 8
of the rod 8 and the button 1, which spring
tends to maintain the button 1 in its upper
or normal position, when the cam 10 is not
- engagement with the locking plate 11.
The lower end of the rod 8 carries a washer
15, which 1s secured upon the rod by rivet-
g, and prevents the rod $ and cam 7 from
bemg moved above their normal position
relative to the switch springs 62 and 6. A
spring 16, located around the rod 8 between
cam ¢ and the plate 5 tends to maintain the
cam ¢ 1n 1ts normal position, which tend-
ency 1s assisted by the normal action of the
springs 6* and 6* upon such cam.

The locking plate 11 is provided with an
opening 12 for each of the cams 10 and with
a slot at each end, the latter adapted to
cngage grooves 17 and 18 cut in the posts
5 and 4, to guide the plate as it moves to
lock the operated buttons. At the left hand
end of the plate 2 and its under side, an
operator’s listening cam 19 is pivoted at
20, as indicated. This cam ecarries rollers
22 and 21 adapted to operate switch springs
6% and 6° smlar to the switch springs al-
ready described, the only difference being
that when the handle 28 is moved from
its vertical position to the left, to the Iis-
tening position, as indicated in dotted lines
in Ifig. 1, the roller 21 so engages the switch
springs as to be locked in its operated
position. The switch springs 6 are pro-
vided n order that they may be used for
private line ringing if desired.

LThe cam 19 carries a pin 24 projecting
toward the observer, as shown in Tig. 1,
which pin 24 engages a pin 25 extending
downwardly from the locking plate 11.
The pins 24 and 25 codperate in such a man-
ner that the locking plate 11 is moved to
the right when the handle 23 is moved
from 1fs vertical position to the left, as in-
dicated in Fig. 1, and therefore such motion
of the handle 23 serves to release any of
the buttons 1, 1, 1%, 1¢ that may have been
In_engagement with the locking plate at
this time. This is to be desired when the
switch 1s used for connecting any desired
ringing condition directly to the Iine, since

958,453

the act of listening in, by the operator in
answering a call, should restore all of the
buttons to their normal position, in order
to be ready to select the ringing condition
required by the call. The pins 24 and 25
also cooperate to throw the handle 23 from
its left hand position, as shown in Fig. 1,
to 1ts vertical position, if one of the but-
tons 1, 1%, 1°, 1¢ 1s depressed when the han-
dle 23 1s 1n 1ts left hand position.

It 1s apparent that while under certain
conditions of operation the pins 24 and 25
are useful in performing functions indicated
above, under other conditions these results
may not be desired, and therefore these pins
may be dispensed with.

From the construction described above, 1t
follows that when the operator has occasion
to ring a desired party as a result of a call
rece1ved, the depression of one of the buttons
1, 1%, 1%, 1¢ first moves the corresponding
cam 10 into engagement with the locking
plate 11 against the action of the spring 14.
The spring 16 is stiff enough to prevent the
cam 7 being moved from its normal position
by this step in the operation of the switch.
Continued motion of the button 1 from its
indicating to its ringing position moves the
cam 7 downward, as a result of the engace-
ment with 1t of the cam 10, and this motion
spreads the springs 6* and 6* apart and
breaks connection between them and the con-
tacts 6* and 6° respectively, and makes con-
nection between them and the contacts 6 and
6' respectively. When the button 1 is re-
leased, the spring 16 and the action of the
springs 6% and 6* upon the cam 7 returns
such cam to its normal position, and at the
same time the cam 10 is moved upward by
the action of the springs 16 and 14 until the
cam 10 1s In engagement with the under side
of the locking plate 11, in which position it
1s retained until the locking plate is moved
to the right by the operation of another but-
ton, which serves to disengage it.

Fig. 5 shows in diagrammatic circuit ar-
rangement the connection of the key mech-
anism shown in Fig. 1 to an operator’s cord
circuit for the purpose of impressing upon
the calling plug ringing current having
characteristics necessary to selectively op-
erate any of the subscribers connected to a
party hine. The cord circuit shown is pro-
vided with an answering plug P and a call-
ing plug P, connected by cord strands 26
and 27, which are divided into two portions
by the condensers 28 and 29. The listening
springs 6° of the mechanism shown in Fig.
1 are connected across the answering end of
the cord strands 26 and 27. The operating
springs of the switches 6, 62 6°, 6¢ and G
are serlally included with the back contacts
of the corresponding springs in the calline
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~ end of the cord :str'ands-' 96 and 27. The '

make contacts associated with the upper oper-
ating springs of the switches 6, 62, 6° and 6°
are tied together, and connected by wire 30
through non-inductive resistance 31 to

oround 82. The make contacts assoclated
with the lower operating springs of the
switches just mentioned are connected to the
oenerators 83, 34, 35 and 36, respectively,

fhe other terminals of which are connected

together and to oround 37. The make con-
tacts of the switch 6¢ are cannected_-- to the

 terminals of the generator 38.

15

. 20
2
30

35

keys 6, 6%, 6° _
97 are opened and the generator 35, 34, 35

The generators 33, 34, 35 and 36 1"épresent'

diagrammatically any generator arrange-
ment adapted to supply ringing current of
different kinds to ,
der that a desired subscriber connected to- a

called party line may be signaled.

From the circuit connections above de-

scribed, it is apparent that during the opera- |.

tion of any one of the ringing switches or
or 6¢, the cord strands 26 and

or 86, corresponding to the ringing key op-
erated, is connected to the calling plug P*
and thus operates to send current having the
desired characteristics over the line with
which the calling plug is connected. 'I'he
senerator 38 is adapted for private line ring-

oo

ing and is connected to the ringing key 6
i order
may be used both for listening and ringing
when connection is made with private lines.

The ringing key 6¢, by its operation, also

opens the cord strands 26 and 27, and con-

nects the generator 38 to the calling plug P*.

While T have shown my invention in the

 particular embodiments herein described, 1

40

" lents that will suggest themselves

»
50
59

60

do not,

structions, but desire to claim any equiva-
s to those

skilled in the art. o

What I claim 1s:

1. In a switching key, the combination of

“a plurality of actuating buttons each having

L

a normal, an indicating and a ringing posi-
tion, means

cam having normal and operating positions

associated with each button, switch springs

adapted to be operated by such cams, and
means for locking an actuated button in 1ts
indicating position without moving the cor-
responding ringing cam from 1its normal
position. o o

9. In a switching key, the combination of

a plurality of actuating buttons each having
‘a normal, an indicating and a ringing POsl-

tion, means for moving each button to 1ts
normal position when released, a ringing

cam having normal and operating positions

associated with each button, switch springs | terminating

the calling plug P*, mn or-

1 ing cam from

that the single operating lever 23

ated by the operating cam,

however, limit myself to these con- |

for moving each button to its
normal position when released, a ringing

to its indicating p

adaptéd"Itof_?be‘-loper&ted by such cams,:ﬂaﬁd -

means for locking an actuated button 1n 1ts

8

indicating position without moving the cor-

responding ringing cam from its normal po-

sition, such locking operation serving tore-

lease a previously actuated button.

| 8. In a switching key, the combination Of |

70

a plurality of actuating buttons each having

a normal, an indicating and a ringing posl--

*

tion, means 1

normal posi

‘cam having normal and operating positions

tion when released, a ringing

for moving each button to its

75

associated with each button, switch springs_ _

be operated by such cams, and

adapted to

means for locking an actuated button m its.
indicating position, motion of one of such

Dbuttons from its indicating to its ringing po-

80

sition serving to move the assoclated ring-

position. _

4. In a switching key, the
a frame, a plurality of actuating buttons
each adapted to assume a normal, an indi-
cating or a ringing position,
to its indicating

-

ing associated with it the following instru-

its normal to its operating

, the combination of

86

_ n, and a locking
plate adapted to retain a button when moved
position, each button hav-

90

mentalities,—a locking cam connected with

such button, a first spring tending to main-
tain the button
plunger having normal and

tions, an operating cam carried by

in its normal position, a,
ringlng posi-
the

plunger, switch springs adapted to be actu-

spring tending to maintain the plunger 1in
its normal position. ' .

5. In a switching key, the combination of

and a second

100

a frame, a plurality of actuating buttons
each adapted to assume a normal, an Indi-

cating or a ringing position,

position, each button hav-

and a locking
plate adapted to retain a button when moved
‘to its indicating
ing associated with it the following instru-

mentalities,—a locking cam connected with
such button, a plunger having normal and

ringing positions, a first spring between the -
110

button and the plunger tending to maintam

the button in its normal position, an operat-
ing cam carried by

the plunger, switch

springs adapted to be actuated by the oper-

ating cam, and a second spring of greater
tiffness than the first spring tending to
maintain the plunger in its normal position.

6. In a switching key, the combination of

a frame, a plurality of actuating buttons

| each adapted to assume a normal, an indi- ER
cating or a ringing position, and a locking 120
plate adapted to retain a button when moved

osition and to release a

pre_vioﬁs_ly' actuated button, each button hav-

ing associated with it the following instru-

mentalities,—a downwardly extending tube

05

105

125 :
at its lower end in a locking
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cam, & plunger extending downward from | tween the operating cam and the frame,such 10
within the tube and guided at its lower end | second spring being stiffer than the first
by the frame, an operating cam carried by | spring.
the plunger having normal and ringing po- In witness whereof, I hereunto subscribe

5 sitlons, switch springs supported by the | my name this 20th day of Jul s A. D. 1909.

frame adapted to be actuated by the operat- LYNN A. WILLIAMS.
g cam, a first spring in the tube tending to | Witnesses:
maintain the button 1n its normal position, | ALBERT (. McCavLEs,

and a second spring around the plunger be- | A. A. Tuo>as.
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