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Lo all whom it mai concern:

Be it known that 1, JuLes A. BirsFiELD, a
citizen of the United States, residing at-Roch-

ester, 1n the county of Monroe and State of
‘5 New York, have invented a certain new and
useful Improvement in Switching Devices, of
which the following is a full, clear, concise,
and exaet description, reference being had to

~the accompanying drawings, forming a part

1o of this specification. , S

My invention relates to electrical switch- |

ing apparatus, and particularly to operators’
keys employed in telephony. '

~ My invention may also be considered as-an -
_ hing device .
- shown and described in the application of

r5 improvement over the switching

- Alexander M. Haubrich, Serial No. 226,286,
filed September 28, 1904.
tion the operator’s ringing and listening key
20 18 combined in a compound unitary structure
with party-line selective keys, actuation of
any selective-key button causing release of
any other selettive buttons which may have

- been depressed. One of the features of that
25 application is the provision of means for au-
- tomatically causing restoration of selective
~ button upon actuation of
to 1ts listening position. -
One .of the objects of my invention is to

- 30- provide additional means whereby actuation
of the selective buttons will return the oper-

- ator’s histening-key to its normal position.

In switching devices of this kind there is
apt to be considerable noise during operation

35 thereof due to the recoil of the springs and ac-
tuating-plungers of levers, and particularly

in the key shown in-the application referred

- to ametallic part of the key-plunger is caused
- to strike against a metallic escutcheon-plate

40 upon release of the key. 3 -
‘Another feature of my vention, there-

tore, is the provision of means for prevention.

of such noises, and this second feature is ap-
~plicable in all keys employing springs actu-

In that applica-

the operator’s key

|

4

-operator’s key 1s rotated. The adjustment

the springs, 63. A plurality of selective
- buttons 16, 17, 18,

thereof, taken on line 4 4 of Fig.2. TFig. 5is

a sectional view taken on-line 5 5 of Fig. 2. <t

Fig. 6 is a diagrammatic view showing the
connection of the various switech-springs of
the keys and the connection therewith of va-
rious signaling-current sources, and Fig. 7
shows separator-plate for adjusting the 6o
springs of switch mechanisms employed. -~ -
_ Like reference characters refer to like parts
throughout the various figures. .

The framework of the device consists of

.the combined supporting and escutchéon 6c

plate 1 and the lower supporting-bar 2,.
connected by pillars 3 and 4, which may
hdve threaded engagement with the escuteh-
eon plate, and which may be secured to the

“bar 2 by mheans of bolts 5 5. The operator’s 7o

histening and ringing key comprises an actu--
ating-plate 6, pivoted at 7 in downwardly-
extending lugs 8, and carries a cylindrical
actuating - button 9 for actuating switch-
spring mechanism 10, having suitable con- 75
nection with. the cord-strands and with an
operator’s telephone set 11. The actuatine-
plate 6 also carries a cylindrical actuating-
button 12 for operating ringing - switch
mechanism 13, suitably connected with %n-
sources of ringing-current. The actuating- |
plate 6 has stops 14 and 15 for engaging
against the lower face of the plate 1 as the

of the stop 14 is such as to prevent sufficient 8 3
rotation of the key to bring the center of the
button 12 beyond the edge 13" of the actu-
ating - springs 13, so that the key will be
thrown back to its normal position by the.
springs upon release. Stop 15, however, is
adjusted. to allow sufficient rotation of the
key to carry the button 9 within the edges
14" of the actuating-springs 63, whereby the
key will be locked. after actuation between

GG

_ 99
and 19 are mounted on.

the escutcheon-plate 1. Each button con-

45 ated by plungers or levers. o
My inventicn will be best understood when
described with reference to the accompany-

1ng drawings, in which-— - o

Figure 11s a plan view of the device. Ifig.
50 2 1s an elevation view thereof. Iig. 3 1s a
- sectional view thereof, taken on line 3 3 of
¥ig. 2, the upper part of the springs being
shown in section. Fig. 4 is a sectional view

sists of a stem 20, passing through a corre-
sponding opening 21.in the escutcheon-plate.

i fach button is also provided with a plunger (oa.

- or wedge 22 of insulating material, having a

screw-thicaded engagement with the lower

end of the stem portion, and-above the actu-
ating-wedge 1s a cam-detent 23. The actuat- .

| ing-wedges are. adapted upon depression of 1oz

buttons to engage the corresponding switch




&
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spring mechanisms 167, 17/, 18’, and 19, | slight movement to the left is sufficient to

mounted upon the supporting-frame 2.
The stems of the buttons are prolonged mnto
spindles 25, which are adapted to pass into

openines 26 in the supporting-bar 2, and

helical springs 27 surround the spindles be-
tween the top of the bar 2 and the actuating-

wedves, the tondency of the springs being to

~ _maintain the buttons in a normal upper posi-

O

~eon-plate are provided with grooves 28 and
29, respectively, and the bifurcated ends 30
and 31 of a latch-bar 32 are adapted to

15

20

25

“tion to the left, the edge of the latch-bar

.31:}'

tion. 'The pillars directly below the-eseutch-

ride in these grooves. -The latch-bar is pro-

vided with openings 33 large enough to allow |

ready passage therethrough of the cam-de-

tents 23. A spring 35, secured to the es-
cutchepn-plate 1, engages the latch-bar and
tends to move the latch-bar toward the left
of the device, a8 best shown in Fig. 2, and |
when in this position the right side edges of
the openings 33 are disposed to the left of
the detent edges 36 of the cam-detents 23.

Thus upon depression of the selective hut-

tons the detent-cams will- move thelateh-har
to the right and after the detent edge has

nassed downwardly below the latch-plate the
spring 35 will return the latch-bar to its posi-

opening below the depressed button, how-

ever, heing disposed before the-detent edge
and the depressed button is locked 1n 1ts’de-.

pressed position. Upon depression of  a

second button the cam-detent of this but- |

ton will encage the latch-bar and move 1t to

the right sufficiently to-allow escape of the.

irst depressed button and the second button

L I S

40

{;0)

R . Ty e e | - .
it turn will be locked in its depressed posi-
tion after its cam-detent has passed below

the lateh-bar, and thus depression of one
hutton will serve to release all the depressed

huttons. The actuating-plate of the oper-:

ator’s key is provided with an extension 37,

and the locking-bar is provided with an ex-
. tension 28, projecting into the path of exten-
ston 37.. Upon actuation of the operator’s

key to its listening position the extension 37
will engage the extension 38 to move the
lateh-barto the right to allow the eseape of all
selective keys which may have been locked.

One of the features of my invention con-.
sists in the disposition of the parts.in such a

manher that if the operator’'s key is in a {is-

tening positjion the depression of any of the
seleetive buttons will-cause the restoration of
the key to its nermal position, This result .
i5 accomplished by -ac justing-the length of
the openings 33 in the latch-bar 32, so that

e depression of a button will-cause engage-
ment of the corresponding cam-detent with
thedel-hand odge of ¢

i 33 to cause w siiznt movement of the

5.
o

Es

atch-plate toward the left from its right-

hand position; into which it has been moved

he corresponding open-

trip ‘the operator’s key and to cause its res-
toration from the listening to a normal post-
‘tion. As the spring mechanism 10 upon ac-
tuation of the operator’s key to the listenin

position is adjusted to lotk the key i suct
position, thisautomaticrestoration of the key
would otherwise not result upon actuation of
the selective keys; but owing to the adjust-
ment of the cam-detents and the latch-plate
openings, as above described, the listening-

actuation of the selective buttons and is re-
turned to its'normal position.
In keys employing springs, such as shown,

| and plungers or levers for actuating them

there is apt to he considerable noise ulpon re-
lease of the keys, owing to the recoil of the
springs. - In the key shown there is apt to be
2. great amount of noise, as upon release of
the selective buttons the metallic cam-de-
tents will strike against the metallic escutch-
eon-plate 1. In the application of Iaubrich
referred to the inher springs of the various
switching mechanism of the selective keys
“are normally in contact at their ends with

the actuating-wedges 22. This necessarily

overcome by the helical restoring-springs 27,
and these springs must therefore be heavier

springsare heavy, however, the buttons upon
release will Le returned with greater force to

noise of impact Lbetween tfh(jieS(il.ltf_f}'lil‘(}n-f]}liltﬁ
and the cam-detents. To obviate this, 1

from the inner springs 39, and to maintain the
inner springy in proper adjustient in rela-

sprangs 41 1 employ separator-plates 42.
(Shown in Fig. 7.) These separator-plates
are of insulating material and consist of a
bhody pertion 43, having a central opening 44,
and from which arms 45 and 46 extend later-

are disposed in the various switch mechan-

| isms, as shown in Figs. 2 and 3, the. central

onening 44 Leing large enough to pass freely
&’-{umt. the spindle 25 and helical spring 27,
The inner springs are provided with openings
through which the extensions 45 and 46 may
snigly pass, the inner springs resting against
the shoulders 48 of the separator-plates, and
these plates and inner springs serve mutually
tion-springs 40 are provided with larger
openings 49, throu oh which the extensions 45

| may freely pass, and the outer springs 40

pest against the ends of the extensions, the
length of the extensions being such that nor-
mally the outer springs are disengaged from
the actuating-springs which nermally engage

upon: actuation of the listening-key. This | keys:to depress the wedge 22 the actuation-

than would otherwise benecessary. If these
their normal position, thus increasing. the.
shorten the actuating-wedges to elear them

tion to the actuating-springs 40 and outer

to hokd-each otherin position,  The actua-

the inner springs. Upon actuating of the’

70

75

key is moved from locking engagement upon

80

9c

causes friction on the wedges which must te

I.Q0

I 10
ally at opposite sides thereof. These plates

11§
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springs are isengaged from the inner springs | be connected with a source 66 of an alternsit-

and move into engagement with the outer
springs. The Inner springs are at all times
maintained out of contact with the wedges
by means of the separator-plates, and thus
upon release of tlie keys there will be 1o re-

tarding. force exerted thereon, and conse-
may he very |

i)"","'

quently the helical springs 27 1 > Very
much lighter. - This of itself will materially

lessen the noise upon release of the buttons.

To éntirely eliminate the noises upon restora-

tion, -1 provide means for preventing suffi-
clent motion of the actuation-buttons upon
release to allow the ecam-detents to striks. the
escutcheon-plate. I therefore provide “the
lower end of the actuation-wedges with en-
fargements to form collars 50, which engage

‘the lower side of the inwardly-bent ends 51 of

the actuating-springs, as best shown in Fig.
3. As the butlons are depressed the wedges
will actuate the springs to cause the desired
circuit changes, and upon release of the bhut-
tons the upward movement of the wedge is
arrested by the engagement of the collar with
the ends of the actuating-springs, and the
cam-detent is prevented from reaching and
striking the escutcheon-plate, and thus all

‘noise 1s eliminated.

In Fig. 6 I have diagrammatically shown
the electrical connection between the vari-
ous switching mechanisims of the kev. The
outer springs 52 of the ringing-switch mech-
anism 13 may be permanently counected
with the actuating-springs 53 of the select-
ive switch mechanism 16’. The inner springs
54 of the switching mechanism 16 are nor-
mally in contact with' the actuating-springs
53 tuereof and may be permanently con-
nected with the actuating-springs 55 of the
switching mechanism 17, The inner springs
56 of the switch mechanism 17’ are normally
in contact with the actuating-spring 55
thereof and may be permanently connected

~with the actuating-spring 57 of the switch
mechanism 18/, whose inner Springs 58, nor-

mally in connection with the actuating-
springs thereof, may be. permanently con-
nected with the actuating-springs 59 of the

- switch mechanism 19’, whose inner springs

N
g}

60

65

60 are normally in contact with the actuat-
ing-spring 59.
ringimg-switch mechanism 13 are normaily
disengaged from the actuating-springs 61

“thereof, which actuating-springs are nor-

mally in engagement with the inner springs
62 of the switch mechanism 13, and these 11~
ner springs permanently connect with the

actuating-springs 63 of the listening-switch
mechanism 10, the outer springs 64 of which

are normally disconnected from the actuat-

mg-spings and may be connected with the

operator's apparatus 11. The actuating-
springs 61 of the ringing mechanism 13 are
connected with a calling-plug 65, and inner

springs 60 of the switch mechanism 19’ may

The outer springs 52 of the

i

ing ringing-current. The outer springs of the

.switch mechanism 167,17/, 18 and 19’ are

normally disconnected froem their respective
actuating-springs and may respectively con-

nect with sources 67, 68, 69, and 70 of ring- -

It

ing-current, each of different character.

70

will thus be seen that the selective switch - |

“mechanisms are normally entirely discon-

nected from the cord-circuit and can only be
connected therewith upon actuation of the

operator’s key to the ringing position to con-
the springs

nect-the switch-springs 61 with
52, and upon such connection the depression
of any qne of the selective keys will connect

‘with a calling-plug the corresponding select-
ive ringing-current independéntly of the
‘other sources -of current.  As the various

springs of the switching mechanisms may be
permanently connected together, very few

connections are necessary upon installation
of the key in the operator’s switchboard, it

being necessary only to connect thereto the

cord-circuit and the various sources of ring-

ing-current, - |
" I'do not wish to be limited to the exact ar-
rangement and construction herein shown

and described, as changes may readily be

made without departing from the spirit of
the mvention. The noise-preventive means
such as I have described are equally appli-

73 :
80
85
90

95

cable to-other keys besides the keys herein

shown. _ -
I claim as new, however, and desire to se-
cure by Letters Patent—

L. In a telephonic switching device, the.

combination with an operator’s key, of g pla-
rality of selective keys, switch mechanism
for éach selective key, independent switch

mechanism for said operator’s key, said inde-

pendent switch mechanism
for locking said operator’s key upon actusa-

tion thereof, and means upon actuation of

one of said selective keys for automatically
causing the restoration of said o
2. In a telephonic switching

[n a device, the
combination wi

th.an operator’s key, of a plu-

rality of selective keys combined with said
operator’s key.in a unitary structure, switch
mechanism for said selective keys, independ-

ent switch mechanism for said operator’s
key, said independent switch mechanism

forming means for locking said operator’s
key 1 '

: the actuation of one of said
selective keys., |

3. In a felephonie switching device, the

combination with an operator’s key,

| 1t ) of a plu-
rality of selectivé keys combined

in a unitary

structure, means for locking any one of said

keys upon actuation thereof, independent
means for locking said operator’s key upon

I actuation thereof, means upon actuation of

perator’«key."

upon actuation thereof, and means asso-
clated with said selective keys for automat-
ically causing the restoration of said opera-
| ter’s key upon '

100

10§
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| -sa,ld operator s key for automatmally causing |
restoration of actuated selective keys, and

10

=1

means upon actuation of gelective keys for
a,utoma,tmally causing restora,tlon of the op-

- x5 erator’s key.

4; In a telephonic sw1tch1ng dewce the
combination ‘with an operator’s ringing and

listening key, .of selective keys associated,
with S&ld operator’s key 1n a unitary struc-

ture, means for locking said selective keys
upon actuation thereof, mdependent means

- for locking said opemtor s key when actu-

ated to its listening p031t10n means upon ac-
tuation of said operator’s key to its listening’

posttion for automatically causing restora-

tion of selective keys, and means upon actua- |

tion of selective kevs for automatically re-

~ storing the operator’s key from its hstenmg
- pOblthIl to its normal position.

20 -

30

5. In a telephonic switching device, the
combination with an operator’s key, of a plu—-
rality of selective keys combined with said

.operator’s key in a unitary structure, means
for locking any ome of said selective keys
-upon actuation thereof, mdependent means

for locking said operator s key upon actua-
tion thereof, and means upon actuation of

- any one of said keys for causing the restora-

tion of the actuated key. |
6. In a telephonic sw 1tchmg device, in
¢combination'with an operator’s key, of a plu-—

rality of selective keys combined therewith
1 8 umtarv f-;tructure switch me¢hanism for

 each key adapted for actuation ther@by the

35

40

switching mechanism of the operator’s key
causing said key to be locked, means upon

actuatmn of anv one .of said selective keys -

for locking said key in its actuated position,
means upon actuation of any other selective
key-for causing restoration of the actuated
key and means upon actuation of any select-
1ve key for automatically causing the resto-

- ration of'said operator’s key.

45
590

55

~actuation of said locking-bar to restore sa,ld-

- operator’s key to its normal posttion.
6o

7. In a telephonic smtchln& device, the
combination with an operator’s ke'gr, of a plu-
rality of actuating-buttons associated there-

‘with, switching mechanism for each actuat-

in’g—button,- a locking-bar common to said
actuating-buttons, a cam-detent on each
button, the depm%mn of a button causing
enfrafrement of said locking-bar with the de-
tent of said button to lock satd button inits
depressed position, means independent of
sald lockmg—bar adapted upon actuation of
the operator’s key for locking said kev in its
actuated position, and means upon the de-
pression: of any of said buttons for causing

8. In & telephomc sw1tchmg device, the
cornbination with an operator’s key, of a plu-

rality of actuating-buttons associated there-

with, sw1tclmw mechamsm for each actuat-

mg-button and for said operator’s kev, said
65 opemtor S key bemg locked mto pomtmn by i

848,283

its smtchmg mechanism upon actuation of

the key, a-common locking-bar for the ac-
thating-buttons, depression of any actuating-
buttons causing said button to be locked 1n
its actuated position by said actuating-bar,

connecting means between said opemtor S
key and said locking-bar actuation of said
operator’s key cavsingsaid locking-bar to re-
lease the actuated buttons, and ‘actuation-of-

any button after a,ctu&tlon of the operator’s

TO

75

key causing said lockmg—bar to be actuated

to retutn said Dperator skey to 1ts normal po-
sition. |

9. In a telephomc sxvltchmg device, the

combination with an operator’s key, of a plu-

rality of selective keys associated therewith

So

1N 9 umtarv Stmcture sw1tchmn' mechanism =

for each selective key and for said operator’s
key, the switch mechanism for said opera-

tor’s key serving to lock said key upon actu-
ation thereof, a common locking-bar for said

selective keys a cam-detent for each key
- adapted to pass through a correspondmg
opening 1n said locking-bar upon depression

of the key, means tending to normally hold
said lor.kmfr—bar to one side of the structure,
actuation of any selective key cavsing the

corresponding cam-detent to pass through

the corresponding opening in the lock-bar

whereupon the lock-bar engages the cam-de- 95

tent to lock the (Iepressed kev, a connection
between said operator’s key and said locking-

movement of said locking-bar to allow the

escape of the cam-detent through the corre-

sponding opening 1n the bar, and actuation
of any selective key after actiation of the
operator’s key cavsing said selective key to
be locked 1n its depresaecl position: by said
locking-bar and to move said bar to release
the Operator s key.

10. In a telephonic switching apparatus,
the combination with an Opelator s key, of a
plurality of seleetive keys combined there-
with 1 & unitary structure, switching mech-
anism for each key ada,pted to be actuated

thereby, the switch mechanisin for said oper-
ator’s kev causing sald key to be locked upon
actuation thereof a locking-bar associated
with said oporator s key and with said select-
ive keys, an extension from said operator’s
key, a lug extending from said locking-bar,

e

| bar actuation of said operator’s key causing

100

10§

110

a cam-—-detent for eagh selective key, an Opm-

ing in the locking-bar for each cam-detent,
depreqsmn of a selective key causing said

120

locking-bar to engage the cam-detent and

prevent restoration of the actuated key, ac-

tuation of the operator’s key causing move-
ment of said locking-bar to release the ac-
tuated selective l-..ey and actuation of the
selective kev after actuation of the operator’s

key causing the corresponding cam-detent
to move the locking-bar to restore the oper-
ator’s key to its normal position.

11. In a telephonic switching apparatus,

125

130
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the combination with a plurality of switch-

spring groups comprising sctuating-springs.

- and 1nner and outer contact-springs, of a

plunger for engaging said actuating-springs,
and a separator-plate for normally retaining

sald ‘outer and inner springs in proper ad-

- .Justment independently of the plunger.

[0

15

12" In a telephoni¢ switching device, the-
- combination with an operator’s key, of a plu- |
rality of selective keys, switch-contacts for

sald. selective keys, means for locking said
operator's. key upon actuation - thereof,

neans upon actuation of one of said select-

ive keys for automatically causing the res-
toration of said operator’s key, a plunger
connected with each selective key for en-

gaging with said switch-contacts, and means

for limiting the upward motion of said

~ plunger to a fixed distance.

20

25

- 13. In a telephonic switching device, the
combination with an operator’s key, of a plu-

rality of selective keys, switch means for said
operator’s key, said switch means forming

means for locking said operator’s key upon
actuation thereof, switch-contacts for each
selective key, a plunger connected with each

selective key . for engagement with said .
-switch-contacts, means upon - actuation of

~one of said selective keys for automatically

30

.40

causing- the réstoration of said operator's
key, and a collar upon said plunger for en-
gaging said switch-contacts ?01‘ Hmiting its
“liwﬂ'rd motion to a fixed distance when said
selective keys are restored. o

" 14. In telephonic switching apparatus, the
combination with an actuating-button of a
stem, a wedge-shaped plunger secured to said
- stem, switching mechanism ‘disposed below
actuating-springs for said |
switching mechanism engaging said plunger,
inner contact-springs normally engaged by

sald - plunger,

I
i
'

L]
-
" l

r

ri-l"-"

recelving said spring, the inner springs rest-

e — — —wrm

i

entirely -disconnected

said actuatiﬁg—smﬁngs, outer springs adapted
to be engaged by said actuated springs upon

depression of the plunger, and a separator-
plate for adjusting the positions of said
springs independently of the plunger, the in-

ner springs resting against shoulders of said

separator-plate, and the outer springs resting

‘against the ends of extensions from said sepa-

rator-plate. | | o
- 15. In telephonic switching apparatus, the
combination with an actuating-button, of a

' stem extending therefrony, a wedge-shaped
pluhger secured to said stem, switching

A . L . . : :
mechanism disposed below said plunger, ac-
tuating-springs for said switching meehanism
engaging sald plunger, inner contact-springs

for said switch mechanism normally-m en-

gagement with said actuating-springs, outer
contact-springs for said switch mechanism

normally disehgaged from said actuating-

8

45
50
55

6o

springs,” depression of said plunger causing

sald” actuating-springs to become disengaged
from said inner springs and to be engaged

with the outer springs, a spring surrounding

sald stem below said plunger for returning ..

sald plunger to its normal position upon de-

Fre_ssmn thereof, & separator-plate of Insu- -

atmg material having a central opening for
ing against the shoulders of saj
plate and the outer contact-springs resting
against the end of extensions
rator-plate; said inner springs being thereby
_ from said plunger.

In witness whereof I hereunto’ subscribe
my name this 9th day of February, A. D.
1905. L -

. JULES A. BIRSFIELD.
Witnesses: S

CHARLES J. ScEMDT,
LEoNARD W. NOVANDER,

sald separator-

from said sepa-

7{?. _
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