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UNITED STATES

PATENT OFFICE.

CHARLES E. SCRIBNER, OF CHICAGO AND FRANK R. MCBERTY OF DOWNER’S
GROVE, ILLINOIS, ASSIGNORS TO THE WESTERN ELECTRIO C‘O"\IPA\TY Ol

CHICAGO, ILLINOIS.

OPERATOR’S KEYBOARD APPARATUS AND CIRCUIT THEREFOR.

SPECIFICATION forming pa,rt'of Letters Patent No. 564,456, da,ted July 21, 1896,
Application filed September 28,1893, Serial No. 486,730, (No model)

To all whom it may concermn:

Beitknown that we, CHARLES H. SCRIBN TR,

residing at Chicago, in the county of Cook,
and FRANK R. McBERTY, residing at Dow-
5 ner’s Grove, in the eounty of Du Page, State

of Illinois, cmzens of the United States have

invented a certain new and useful Improve-_
ment in Operators’ Keyboard Apparatus and

Circuits Therefor, of which the following
10 is a full, clear, concise, and exact descrip-
tion, reference bemﬂ' had to the accompany- -
ing dmmnws formmg a part of this speelﬁ-l

eatlon

OQurinvention 1elates to mechamsm of tele-

12 phone-switchboards, more particularly to the

keysor switching meehamsm and circulit con-

nections appmpuate thereto furnished the

operator for connecting her telephone with
the plug-circuit and for calling subscribers,

20 its objects being to reduce the number of ma-
- - nipulations of keys required in making con-
nection between subsecribers and to construct

a compact and easily accessible form of key.
Hitherto it has been common to provide

25 each operator with a number of keys, each
controlling the connection of her telephone

- with a sin ﬂ'le plug-circuit, and another inde-
pendent 'set of keys for ca,llinﬂ‘ a subscriber
after connection was made wrrh hisline, these

3o different keys being mdependenﬂy manipu-
lated, and thus requiring a number of dis-
tinct operations in completing connection be-
tween subscribers. These keys have been

commonly arranged upon the under side of a |

- 35 shelf or “keyboard” upon the front of the
switchboard, the springs of the keys project-
ing downward and being with difficuity

| 1*eached- for inspection or adj ustment..
Our invention herein relates o a combina-

40 tion listening and ringing key constructed to
be operated by three buttons, the mechanism
and circuits thereof being so arranged that
the depl ession of one button eonnects the op-

~ erator’s telephone with the plug-circuit, the

45 depression of another button dl_SCO_Ill‘leCLb the
operator’s telephone and connects in place

thereof a clearing-out annunciator of usual

construction, while the operation of the third
- button alone d1seonneet5 13116 oper atm S tele-
5o phone. «

key.

‘switch-contacts inspected or adjusted.
springs are arranged at only a slight elevation '
from the base. of the key, so as.to occupy a
- very small space beneath the keyboard, thus

Fach plug-circuit, or pair of connecting-

plugs, isequipped with one such eombmamon—
In practice the operator leaves her keys
in posﬂslon to connect her telephone with all

of the pairs of plugs whieh are out of use, so

that upon inserting any plug mto a sub-
scriber’s spring-jack she is 1n position to com-
municate with the subscriber of that line, the
clearing-out annunciators being in that posi-
tion of the keys disconnected from their re-
spective plug-circuits, so as to avoid their
shunting telephonic current. IHaving com-
pleted the connection, the operator dep1 esses
the last-mentioned key, thus sending a call-
ing-signal to the subscriber called for and at
the same time automatically d1sconnectmo
her telephone from the plug-circuit employed
and substituting for the telephone a clear-
ing-out annunomtor An additional function
of the key, when self-restoring clearing-out
annunciators are employed, is to 1est01e or
reset this annunciator by closing a local cir-

cuit through 1its 1est0r1nfr-maﬂ'ﬂet this being
'&ecomphshed by means of contact - pomts“

which are blouwht into operation when the

telephoneo 1s connected with the plug-circuit.

The calling-key 18 arranwed to open one side
or conductor of the plllﬂ‘-(ilI'CLllt to prevent
the calling-current from finding circult back
to the subscriber who initiated the connec-
tion. A single independent key 1s provided
in the branch including the operator’s tele-
phone, connected with the source of signal-
ing-current, by which the operator may elose
thls SOurce of signaling-current to the circult
in a manner to ring out to the substation of
the call-initiating subscmbel |

Our improved lcey is constructed with its
various contact-springs and anvils arranged
in the same plane, parallel with the base upon
which the key is mounted, so that when 1in

place upon the keyboard the latter, which is

hinged at one edge; may be Lurned over, dis-
closmn* all the contact points and surfa,ces and

the entire mechanism of the key, so that

the circuits may be readily traced and the
The
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per mﬂ;tmo the close approach of the oper ator

to the s*mtc]lboard a disadvantage of the for-
mer keys, ocecupying a larger space beneath
the keyboard, being that they necessitated
the elevation of the keyboard to permit the
operators to sit at the board, thus encroach-

ing upon the space assigned to the spring-

jacks upon the switchboard.

Our invention is illustrated in the accom-
panying drawings and may be described in
greater detail in connection therewith.

Of the drawings, Figure 11is a side elevation
of a form of our combination-key. Fig. 2 is

a plan thereof from beneath. Iig. 31sacen-.

tral longitudinal section of the key, the latter

being shown mounted upon a hinged key-

board, as described. Fig. 4 is a diagrammatic

representation of an arrangement of circuits

appropriate to our improved key. .
The key comprises, essentially, a base-plate

a, to which is pivoted, near its center, a lever

0. Upon this lever the stems of three push-
buttons ¢, d, and e bear,

jections a' a® o®, respectively, of the base-
plate, and being limited in their downward
motion by shoulders cut upon the stems. Op-
posite its pivot the lever b carries an irregu-

lar-shaped block or wedge b, of msulatmﬂ'_

material, at the extrem‘ity of a short stem.
This block is adapted to move nearly hori-
zontally between the extremities of a set of
switch-springs arranged upon each side of it,

secured at tllen dlstant extremities in bloclz;s

b® b8, of insulating material, mounted upon

the frame. These switch-sl)rings comprise
four main springs 1, /', f* and 73, two upon
each side of the double wedge 0. These
springs are curved inward at their free ex-
tremities to press upon the block &' and are
so adjusted as to hold the block normally in

its central position, the lever b being then
When the plunger or but-
ton ¢ is pressed downward, the block &' is.
thrust inward between the 'springs fand ',

nearly horizontal.

forcing these outward. The block comes to
rest when the shoulder upon its stem comes

against the base-plate a, the curved extremi-

ties of the springs f and f' then resting in a
stable position in shallow recesses or depres-
sions b® in opposite sides of the block ¥,
whereby the lever is retained in this posﬂzlon
If now the button d be depressed, it will de-
scend far enough toreturn the block b’ to its
normal central position between the springs.
By the depression of the button e, however,
the block 6" may be thrust still farther over
until it enters between the springs f* 1%,
forcing these apart. The block b is, how-
ever, shapcd with a regular incline upon the

face which enters between the springs f* /9,
so that upon the release of the button e it is

returned to its normal central position by the
pressure of the Eqprmfr's If* e
ties of the springs f, ', f*, and f* are so ad-

justed in their posmlon with relation to the

cuwed fa.ces of the block b’ that the pressure

‘the circuit connections as desired.

{ and f*

the buttons being
adapted to move vertically in tubular pro-

The extremi-

of either pair of springs upon the rounded
edge of the wedge 0’ assists to force the wedge
between the opposite pair of springs, so that
the wedge may be more easily moved.

The springs f, /', /%, and f° constitute the
switch springs or levers of the key, and are
provided with suitable contact-anvils to alter
In the
form shown the springs f and f' are provided
with contact-anvils f* 7°, carried at the ex-

| tremities of flat springs, against which they

are thrust when moved outward, and other
anvils f° f7, against which they close and come
to rest in the normal position of the double
wedgeorblock b’, asshown. Thespringsf®f”
are held in, pO.::lthIl and prevented from clos-
ing together by a block g of insulating mate-
rial. Ontheotherside of the key thesprings f~
are provided with similar anvils 7 and
12 against which they close when thrust out-
ward, and anvils /1% /1 upon which they may
come to rest. The spring f< carries a light
spring or rider f'* fastened to it, provided
with a contact-point projecting through an
aperture in the spring f* and adjusted to
close upon an additional anvil £ when the
wedge b’ stands in its central position. The
spring 7° is, however, in that position of the
wedge held out of contact with either of its
anvils f? or /1.

The different springs are set on edge in
saw-cuts in the blocks 6° 6% which may be of
rubber, and are held in place by cap-blocks
bt, screwed down upon them by means of
screws 0% passing through the blocks 0° 07
and entering the base- plate . The springs

of the key are provided with the usual per-

forated extensions beyond their supporting-
blocks, by means of which circuit-wires may
be soldered to them.

The different positions of the key are as
follows: The wedge &' stands normally in its
middle position, the switch-spring f is closed
upon its anvil %, and the spring /' upon its
anvil 7. The spring f* stands free from its
anvil /1 but the rider /' upon it is closed
upon its anvil /15
contact with anything. When the button ¢
is depressed, the key assumes a stable posi-
tion, the extremities of the springs f f' rest-
ing in the depressions b®. The springs f and
f" are then separated from their respective
anvils 7° 7 and closed against their anvils f*
and 5 The springs f* f3 are permitted to
approach each other, the contact-point of the
spring f* resting upon its anvil f*° and the
spring f* upon its anvil £, When, however,
the button e is depressed, the springs f and j
are permitted to close upon their anviis ftand
/7, respectively, the spring f*isclosed against
its anvil /%, the rider f'* is separated from its
anvil 18, and the spring f* is closed upon its
anvil 1.

The key is mounted as usual upon the un-
der side of a keyboard A, which keyboard is
hinged at -/’ to the frame of the switechboard,

‘The spring f*is free from
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which the keyboard R elosés. When the key—'_'

board A is turned up into a vertical position,
all the springs and contact-points of the key
are exposed for inspection or adjustment, to-
gether with the wire connections to them.
In Fig. 4, which represents the circuit to
which this particular form of key 1s specially
adapted, a pair of connecting-plugs 7 2" are
shown inserted into spring-jacks & &', re-
spectively,supposed to be connected with sub-
seribers’lines, as in the act of making connec-
tion between lines. Generally the like parts

of the plugs, that is, the tips and sleeves, re-

spectively,are connected together, the sleeves
being permanently united by a conductor 1,
and the tips by means of a conductor includ-
ing varying portionsof the circuit. The usual
telephonic and sighaling appliances are shown
connected with the conductors uniting the

plugs, the key [ being employed to alter the

circuit connections as desired. These appli-

“ances comprise a telephone m, which may be

connected to or withdrawn from connection
with the plugs, a clearing-out annunciator n

of the self-restoring type, which is alternated

with the telephone in its connection with the

plug-circuits, and a generator o of signaling-
current for sending call-signals.
An auxiliary key p is connected in circuit

3o with the telephone, by which signaling-cur-

35

I

rents may be sent out through the answering-
plug, or that which is employed to connect
with a callingline. Thetipof plugeis united
by a conductor 2 with the spring 7, and the
tip of plug 2’ by a conductor 3 with the spring
The spring 7' and the contact-anvil f°
are united by conductors 4 and 5, respectively,

~with the conductor 1 joining the sleeves of

40

45

RO

535
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the plugs. The spring f? is grounded. One
terminal of the main or operating magnet n'
of the clearing-out annunciator n is connected
directly with the conductor 2, while the other
extends to the contact-anvil f?. The restor-
ing-magnet n* is grounded at one terminal
through a battery g and is connected at its
other terminal with the contact-anvil f.
The anvils /% and /' are united directly by a
conductor 6, while the anvils f* and ' are
connected together by a conductor 7, includ-
ing a condenser r and the contact-spring p’
and anvil »° of the key p. The telephone m
is included in a conductor 8, extending from
the anvil f° to the anvil f¥°, and including
the spring p¥and anvil p* of key p. The tele-
phone m is grounded at the center of its coil
in the usual manner for testing purposes.
The contact-anvil 2 constitutes one terminal
of the generator o, whose other terminal is
orounded. The anvils p° p° of the key p are
connected with the terminals of the same gen-
erator o. k

To illustrate the employment of this plug-
circuit with its combined apparatus, suppose
a call to have been made to connect the line
of spring-jack k£ with the line of spring-jack
k'. 'The operator, seeing the individual call-

plug 7.

ing-annunciator operated, inserts plug ¢ into
spring-jack k. The line-circuit is thus con-
tinued through the tip of the plug to conduc-
tor 2 and through the sleeve to conductor 1,

and thence, the key ! being already in position

to connect the telephone m with the circuit,
the telephonic current of the subscriber finds

a path from conductor 2 through the spring f

to anvil 74 thence through the conductors 7

“and 8, including the telephone m, to the anvil

75, thence through conductor 4 to conductor 1.
The operator is thus enabled to receive the
oral order of the calling subscriber for the
connection desired. She thereupon tests the
spring-jack k' by means of plug ' to deter-
mine whether the corresponding line is al-
ready in use or not, the testing-current find-
ing circuit through conductor 3.to spring /',
thence to anvil 79 and thence through the
telephone m to earth in the usual manner.

Having found the line tested not in use, she
inserts the plug %' into the spring-jack £ and

depresses the button e, throwing the wedge

b’ to its farthest position between the springs
12 f3. The generator o is now provided with
a circuit from earth through the anvil f° to
spring 72, and thence, this spring being mo-
mentarily insulated from the remainder of
the plug-circuit, over the conductor 3 to the
tip of the plug, and thence out to line. At
the same moment the grounded spring f* is
closed against the anvil /7, grounding the con-
ductor 1 and providing a return-circuit over
the corresponding side of the line in case the

latter should be a metallic circult free from

grounds or earth connections throughout.
Upon the release of button e the wedge b’ re-
turns to its normal intermediate position be-
tween the springs, permitting the springs f 1"

to separate from the telephone-terminals and’

to close upon their anvils f° . The plug-

circuit is now complete from the tip of plug

¢ through conductor 2, to spring f, thence to
anvil 7% thence through conductor 6 to anvil
F13 thence to the rider f'%, and to the tip ot
The clearing-out annunciator is also
connected with the plug-circuit by means of
the anvil 77, spring /' and conductor 4 being
bridged between the sides of the plug-circuit.
If the operator should desire to send a call-
signal to the substation of the calling line £,
she would connect her telephone with the
plug-circuit by depressing the button ¢ and
would then depress the plunger of the key
p. By this means the springs p’ p°®are closed
to the anvils p° p°, which constitute terminals
of the generator o, whereby signaling-current
is transmitted over a portion of the conductor
7 and the conductor 2 to the tip of the plug
7, and over the conductors 8 and 4 to the sleeve
thereof. At the same time the remainder ot
the plug-circuit extending to the plug +" and

connected with the telephone m and con-

denser r is disconnected, so as not to receive
any of the signaling-current. '
1t is obvious that our improved key 18 ca-
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pable of many modifications in detail to adapt
it to different circuits, and to eﬂfec’t other and

different permutations; but
We claim as new and desire to secure by
Letters Patent— |
1. The combination with a centrally-piv-
oted rocking lever, of a button pressing upon
each end ther eof, and a wedge or block &’ car-
ried by the lever adapted t0 move between

switch-springs to alter their contacts with
anvils provided for them, substantially as

descl*lbed

The combination with a centlally-piv-.

oted rocking lever, of a button adapted to act
upon each ond thmeof a double wedge b
carried by the lever, symmetucally pldced
switeh-springs upon opposite sides of the dou-
ble wedge,
adapted to enter between one pair of switch-
springs, and contact- anvils and circuit con-

nections for the switch-springs, substantially

as desecribed.

3. The combination in a listening and ring-

ing key, of an oscillating or rocking lever, a

button acting upon one end of the lever to

move it in one direction, two buttonsadapted
to act upon its other extremity to move it to
different distances in the opposite direction,
switeh-contacts adapted to be operated by
the movement of the lever in either direc-
tion, and other switch-contacts operated by
its movement thr ough different ranges, sub-
stantially as descubed

4. The combination with an oscillating or
rocking lever, of a button acting upon one
end to move the lever in one direction, and
two buttons acting upon its other extremity
to move it to different extents in the opposite
direction, the switeh-block or double wedge
b' carried by the lever, symmetrically-dis-
posed switch-springs upon opposite sides of
the double wedge &d&pted to be moved there-
by, and differ ent sets of contact-points whose
connections with their respective springs are
altered in accordance with the movement of
the lever in different directions and to differ-
ent extents, substantially as described.

5. Thecombination with a hinged keyboard
or shelf, of keys mounted thereon having
their switch-springs placed on edge and ar-
ranged in a plane parallel with the keyboard,
whm eby the keys may be 1ec1cl11y msDected
as described.

6. In combination, the oscillating lever b

carrying the double wed oge b', the keys ¢ and
d acting upon the lever on oppomte sides of
its fuler um; the switch-springs /' /' f* and

7? arranged Symmetrlcally in pairs on oppo- .

site sides of the double wed ge b', and switeh
contacts or anvils for the springs, as de-
scribed. |

7. The combination with the oscillating le-
ver b carrying the wedge ', of the buttons ¢
« and e acting upon the lever, the switch-
springs f f* f* and /3 arranged symmetllcally
in pairs upon opposite sides of the wedge ',

each face of the wedge being

the parts being so adjusted that pressure
upon button ¢ forces the wedge between the

springs 7 ', and pressure upon L button e forces
it between springs f* f3 while pressure upon
button d returns it to its normal central po-
sition, as described.

8. The combination with the llstemnﬂ and
ringing key, of the grounded switch-spring

7 oscﬂlatmw between contact-anvils 12 f o

cround the pluﬁ' circuitin ringing, or to close
the local circuit of the restoring-coil of the
clearing-out annunciator when the telephone

1S eonnected with the plug-circuit, as de-

scribed.

9. In combination, two connectmg -plugs, a
combination llstenm o and ringing key having
its switch-springs connected with the differ-
ent contact-pieces of the connecting-plugs,
the key being provided with an oscillating
lever and with buttons pressing upon oppo-
site endsof thelever, said lever being adapted
tomove the switch-springsto connect the tele-
phone with the plug-cir cult when in one posi-
tion, and to disconnect the same when 1n an-

.othel position, as desecribed.

10. In combination, a plug-circuit, a key
included therein, said l:ey_bein oprovided with
an oscillating lever acted upon by three but-
tons, said lever controlling switch-contacts to
connect a telephone with the plug-circuit

| when one key is depressed, to disconnect said

telephone when another button is depressed,
and to both disconnect the telephone and
close the circuit of alocal generator of signal-

ing-current to the circuit When a third but’mn

18 depressed, substantially as described.

11. The combination with a two-part plug
adapted for use with metallic eircuits, a plug-
cireuit and a key connected therewith, said
key being adapted when operated to discon-
nect one centact-pleee of the plug from the
remainder of the plug-circuit and to connect

it with one terminal of a grounded generator,

and to ground the other mde of the pluw Cir-
cuit, as deseubed

1‘7’ In combination, a lever and means for
moving itabout its pwct a double wedge car-
ried on the lever, two sets of switch-springs

and their contact-points on opposite sides of

the wedge in a plane substantially that in

1 which the wedge is adapted to move, said

wedge being adapted to lie between the pre-

| sented extremities of all the switch-springs

in a normal position, means- for applying
spring-pressure to the lever to return 1t to
said normal position from between one pair
of switch-springs, the wedge being adapted
to remain fixed when thrust between saild
other switch -springs, substantmlly as de-
seribed.

13. The combination with two pairs of sym-
metrically-disposed switch-springs, of a dou-
ble wedge between the presented ends of the
springs, mounted upon a rocking lever, a

ver,
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press-button acting upon each end of the le-
the range of movement of the lever and
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the press-bittons being so adjusted that one |

button may move the wedc-*e from its normal

intermediate position to a position between

one pair of springs, and the other button may

move the wedge from this position to its nor-.

mal position and thence between the other
~palr of springs, substantially as described.

- In witness whereof we hereunto subseribe

our names this 19th day of July, A. D. 1893.
' CHARLES E. SCRIBNER.

FRANK R. MCBERTY.

Wltnesses
CHARLES A. BROWN
GEORGE L. CRAGG.
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