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UNITED STATES
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WILLIAM E. McCORMICK, -OF CHICAGO, ILLINOIS, ASSIGNOR TO
INTERNATIONAL TELEPHONE MANUFACTURING COMPANY,
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TELEPHONE=SWITCHBOARD.

No. 824,431,

specification of Letters Patent.

—atentea.sune 26,1906,

Application filed August 26,1901, Serial:No. 73,365,

1o wll whom It may concern:

Be 1t known that I, WiLriam E. McCor-

MICK, a citizen of the United States, residing
at-Chicago, in the county of Cook and State
of Illinois, have invented certain new and
usetul Improvements in Telephone-Switch-

- boards; and I hereby declare the following to

be a full, clear, and exact description of the
invention, such as will enable others skilled
inthe art to which it appertains to make and
use the same. o

My invention relates to telephone-switch-
boards, and more particularly to that class
of switchboards wherein all of the mechan-
1cal and electrical devices pertaining to each
subscriber’s line at-the central station are in-
cluded in a unitary structure capable of be-
ing placed in and removed from the switch-

~ board as a single device.
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The principal object.of my invention is to
provide a line-jack and annunciator of the

‘combined or unitary type wherein all the

mechanism, including all of the electrical de-
vices assoclating with or codperating with
the jack, drop, and plug pertaining to-each
subscriber’s line atthe central station, is em-
bodied 1n a single structure capable of bodily
assemblage in and disassemblage from the
switchboard frame or cabinet.

Another object of my invention is to pro-

vide an improved device of this unitary char--

acter wherein the magnet and drop, together
with the operating parts.of the drop, may be
readily disassembled from the frame of the
unitary structure for repairs or replacement

and easily and quickly replaced-therein.
- Another object of my invention is to pro- sembling and disassembling
vide an annunciator of the drop-shutter type.
having simple and efficient meansto mechan-

1cally and automatically restore the drop by

means of the plug.

A turther object of my invention is to pro-
vide a novel and simple construction and ar-

rangement of all of the parts comprising a
combined or unitary drop and jack struc-

ture, whereby all the electrical devices of
each unitary device may be automatically

included in their proper circuits by the plac-
ing of the device in position on the board.

stbe to that shown in Fig. 1.
elevation illustrating various mechanical and

‘upon their.common axial line.

1 front elevation of the structure,
drop In signaling position.
tical central sectional view of the structure
on an enlarged scale. TFig. 12is a.detail view
|70t part of the frame of the combined jack and
drop structure, together with the ‘solenoid
| .employed, and illustrates the method of as-

passage of screw-thread

Other objects of my invention will be ap-
parent from the disclosure thereof. _

With the objects of my invention in view
the invention consists in .certain novel fea-
tures of construction and in the combina-
tions and arrangements of parts, as'hereingf-
ter set forth, and pointed out in the claims.

In ‘the .accompanying drawings, which
Ullustrate the preferred -organization .of my
invention, Figure 1 is a side elevation of a
combined or unitary jack and drop structure
exemplitying my ‘invention. Fig. 2 is a
front.elevation thereof with the drop or.an-

nunciator in its normal or non-signaling po-

sition. Fig. 3 is a side elevation.of the parts

| shown in Fig. 1, but taken on.the side oppo-

Kig. 4 1s a rear

electrical devices employed. Fig. 5 is.a top
plan view. TFig. 6 is.a bottom plan view.
Fig.7 1s a vertical sectional view showing the
dropin signaling position and the plug'in Po-
sition to enter the jack. Tig. 8 is a detail
view of the core and actuating-coil of the so-
lenoid or electromagnet employed. Fig. 9.is
a detail view of the drop-case and sliding ar-
mature .employed, the parts illustrated in
Figs. 8 and 9 being shown as disassembled
IFig. 101s a

Fig. 11 1s.a ver-

these parts.

Fig. 131s-a diagrammatic view of the circuits
and circuit connections of my conibined 1ack

and drop structure at the switchboard.

‘The reference-letter A represents.a portion

ot a switchboard cabinet or support, - such .as

55

6o

75

80

showing the

Q0

a rearrail thereof, provided with holesfor the o

_ ed rods @ and o,
which are electrically connected with their

respective line-jacks in.a manner hereinafter

explained and ‘by means of which the frames
of-the jack and-drop structures and the asso-

| clated parts are secured to the cabinet or
A further object is to provide novel and

efficlent means for closing the night-bell cir-
cutt when the drop falls to signaling position.

back of the switchboard by suitable thumb-

nuts ¢?, which bind the parts together and to
| ' which -the subscriber’s ‘Tline-WireS are Con-
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nected, as by means of suitable clips ¢*, pro-
viding soldering-terminals, all as shown n
Figs. 1 and 7. The part A is also provided
with suitable strips ¢® and «° forming the
board-terminals of a normally open night-
alarm ecircuit, including a battery and a sig-
nal device, as shown in Fig. 13, and which
are adapted to be engaged by suitable corre-
sponding frame-terminals, as hereinalter de-
seribed.

The frame of each combined jack and drop
structure comprises a face-plate B and a rear
block C, which are rigidly connected together
in alinement by a metallic conducting-plate
¢. The plate ¢ is secured by screws or other
suitable means to one side of the block C,
where it is in electrical connection with the
screw-tod ¢ and 1s provided at its forward
end with an angular extension ¢, which 1s
suitably tapped tor screw-threaded electrical
connection with a plug-socket b of the jack,
which passes through the face-plate and 1s
preferably flared at its outer end to provide
an annular shoulder to securely bind the
parts together, as well as to make an enlarged
mouth for the plug.

The plate B is provided with a suitable
bore or passage b, having a shoulder 0%, and
the block C 1s provided with a rearwardly-
extending socket or channel ¢*, which 1s ar-
ranged in the same axial line as the passage
b* and has upwardly-directed openings ¢’ and
¢t in its top wall, leading out upon the upper
face of the block. A suitable conducting-
late ¢ 1s attached to the rear face of the
block and is provided with a forwardly-ex-
tending spring-arm ¢®, which has a down-
wardly-bent and preferably rounded portion
or terminal ¢" lying in the opening ¢® and pro-
jecting into the socket ¢*. A second con-
ducting-plate ¢ is attached to the side of the
block under and in electrical connection with
the plate ¢ and has an Inwardly-directed
spring-arm which carries a lug ¢®, projecting
through the opening ¢* into the socket ¢
This organization of the parts isclearly shown
in Kigs. 4, 5, 7, 11, and 12. A conducting-
plate ¢, in electrical connection with the
screw «, 1s attached to the side of the block
opposite the plate ¢ and 1s extended around
the lower portion of the block to support an
intermediate strip ¢ of insulating material,
which closes suitable slots or kerfs in the bot-
tom edge of the block in which suitable con-
ducting-strips z and y are held. These strips
extend forwardly different distances in the
line of the plug-socket b and are normally in
electrical connection near their iront ends, as
shown in Fig. 6. The strip « constitutes the
spring of the jack and has a suitable bent end
to engage the neck of the tip of the plug,
whereby when the plug is inserted tn the jack
the electrical connection between the strips
is broken and the plug 1s held 1 place within
the jack. The strip = is in electrical connec-
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tion by a suitable conductor ' with the
screw-rod ', and the strip v is in electrical
connection by a suitable conductor 4" with
the plate ¢.

The reference-letter D represents a solen-
oid adapted to be removably mounted 1n the
frame and having a hollow core ¢, in which
plays a sliding armature d’, which may be
solid or hollow and is of such length that
when the solenoid 1s energized it is drawn
into the core in order to release the drop or
annunciator, as hereinafter described. The
helix is wound upon the core, which carries
the usual heads ¢* and d3, and the core pro-

jects beyond the rear head in a sleeve d* and
- hag its rear end closed by a suitable block or
plug &, of insulating maternal, carrying a con-

ducting-tip d° having a reduced neck or di-
ameter d’. The terminals of the helix are
electrically connected with the sleeve d* and
the tip d° by the conductors 1 and 2, respec-
tively, the conductor 2 passing through an
insulating spool in the sleeve to the mterior
thereof, as clearly shownin Fig. 11.

The solenoid fits within the frame and 1s
readily removed from and replaced theren,
the spool d* entering the opening 6* and en-
gaging the shoulder 6* to limit the position ot
the parts, and the sleeve and tip entering the
socket ¢*, where the contacts ¢’ and ¢® engage
the tip and sleeve terminals, respectively, of
the helix, the spring-contact ¢’ serving to
hold the solenoid against accidental cis-
placement. When in position in the frame
the solenoid is automatically connected in
the subscriber’s line-circuit, which 1s traced
through the serew «’, connection ', strip z,
strip v, connection 9/, plate ¢°, tip ¢°, connec-
tion 2, through the helix and connection 1 to
sleeve d*, lug ¢®, plate ¢®, plate ¢ to screw «,
whereby the helix is energized when a sub-
scriber sends an incoming signal.

The energization of the helix of the mag-
net is employed to operate the line-signal or
drop corresponding to the calling subscriber.
This may be accomplished mn a number ot
different ways and through a wvariety of
means adapted to be associated with the par-
ticular form of magnet shown. 1 have illus-
trated a practical and simple form of device
for this purpose which embodies my pre-

 ferred construction in this respect and which

I will now describe.

The core of the electromagnet receives at
its front end a removable sleeve d®, which
projects slightly beyond the core at its front,
where it 1s screw-threaded for a purpose to be
described. The sleeve 1s divided into front
and rear bores or chambers by a channeled
bearing d°, in which a plunger-rod @' 1s
mounted for reciprocation. The rod or plun-
ger engages at its inner end with the arma-
ture d’ and is surrounded by a spring d'* with-
in the rear bore of the sleeve interposed be-
tween the armature and bearing to hold the
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parts in the relation shown in Fig. 11. The
tfront end of the plunger or rod carries an in-
sulating-disk d**, which is adapted to be pro-
jected 1nto the recess or socket of a suitable
drop-case I when the armature is affected by
the energization of the magnet.

Lhe case I is preferably circular in cross-
section and is provided with a central tap
or screw-threaded aperture to engage the
thread of the sleeve ¢, as clearly shown in
IFig. 11.  The case is preferably substantially
cup-shaped, and the drop or target I’ is p1V-
oted thereto in a slot 4 in the lower thickened
wall thereof by means of a lug 7* at the lower
end of the drop. The drop is adapted to be
engaged at its upper end and retained in nor-
mal or non-signaling position by an annular
latch 1%, pivoted in a slot in the upper portion
of the case and normally lying flush with the
periphery thereof. The latch is provided
with a depending arm or tail-piece 4, which
_ of the plunger,
whereby when the latter is projected forward
into the chamber of the case the latch is
raised to release the drop. The drop or tar-
get 1" may be pivoted in the case in such
manner as to fall by gravity to the position
shown in Figs. 7 and 10 when released by the
latch, as by having it normally OCCUPY Or
stand m a forwardly-inclined position, or the
arrangement of the parts may be such that
the drop will be projected slightly over the
ptvot-point by the forward movement of the
plunger. |

A restoring arm or lever K is pivotally sup-
ported in the slot ¢ of the case by means of an
upwardly-extending arm k and 1s provided at
its front with a curved or hooked end kK
against which the drop strikes when in S1Q-
naling position.
the lug 7* of the drop, and the lower end of the
arm £ rests against a spring-pressed rod N
when the parts are assembled. The arm or
lever s bulged or thickened in vertical cross-
section from the hook toward its rear, and its
lower edge is rounded or curved to form a
cam edge k* projecting in a rearwardly and
downwardly direction.

The drop or annunciator I’ normally stands
within the case I in substantially the relation
shown in Fig. 11, and when the magnet, 1s en-
erglzed by the incoming signal of the sub-
scriber the armature is drawn within the core
agalnst the force of the spring di1, raising the
latch and allowing or causing the drop to fall
to signaling position.
The relation of the parts when the drop has
fallen 1s such that the arm K is pressed down
by the drop into the path of the plug em-
ployed by the operator to conneect her instru-
ment with the subscriber’s line to ascertain
the number of the called subscriber desired :

the arm or lever presenting its inclined sur-
face &* to the handle of the plug and adapted -

to be raised thereby.

The hook %’ is in front of |

(Shown in Fig. 7.)

The plug P is provided with the usual in-
sulated tip and sleeve portions, which engage
the spring = and the plug-socket 5, respec-
tively, when the plug is inserted in the Jack
and also with the usual handle p, forming a
shoulder p” in the usual manner. = When the
plug is inserted in the jack, the shoulder en-
gages the curved or cam face of the arm or
lever and raises the same, whereby the hook
k', bearing against the drop or shutter, re-
stores 1t to place as the arm is raised by the

lug, the increasing thickness of the arm or
ever 1n vertical section from front to rear
serving to produce this upward thrust,

The frame of each combined jack and drop
structure 1s provided with suitable terminals,
adapted to codperate with the board-termi-
nals ¢® and ¢® when the structure is assem-

| bled on the board. These frame-terminals

are preferably in the form of head-rods n and
n’, mounted in bores or holes near the lower
edge of the block and held in rearward ex-
tension thereof by means of suitable SPTINgs
n’, Inclosed between the block and heads.
KEach head has an associated contact n® and
n*, respectively, through which it preferably
passes and with which it is electrically con-
nected by the engagement of the parts and
by the associated spring 2% - These contacts
are preferably in the form of J-shaped Spring-
plates and are inverted on the rear face of the
block, their free ends being offset from the
block and carried inwardly to overlap, as
shown in Fig. 4. These contacts are nor-
mally disconnected, whereby when the frame
is mounted on the board they form normally
open terminals of the night-bell circuit, and
they are adapted to be brought into contact
to close the circuit by means of a rod N,
which is mounted in suitable openings in the
face-plate and block parallel with and above
the plane of the jack-strips. The front end

of this rod extends into the path of the move-

ment of the lever or arm K and is provided
at 1ts rear end with a suitable insulating but-
ton or disk, which rests against the spring nd.
When the drop falls, its welght causes the
arm K to be pressed back to the position
shown in Fig. 7, whereby the rod N is forced
rearwardly against the stress of the Spring-
contact n*, which in turn is
wardly to engage the contact n* and close the
circult through the night-alarm, which is
thereby caused to operate. The posttions of
the parts when this operation takes place are
clearly shown in Fig. 7. The frame-contacts
n and 7', being spring-pressed, engage their
corresponding board - terminals with cloge
contact at all times, whereby the contacts

are 1n perfect electrical connection regardless

of the thickness of the rear rail or board.

In operation the frame carrying all of the
mechanism pertaining to a subscriber’s line
at the central station is attached to the

| switchboard by means of the screw-holts «

carried rear-
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and a’, this placing the electromagnet in the |

circuit of the subscriber’s line over which 1t
presides, the electrical connections bemg es-
tablished by means of the line-terminals en-
caging the screw-bolts in any desired man-
ner. The night-bell terminals of the iframe
are likewise placed in electrical connection
with the corresponding terminals ol the
board. When a call is made by a subscriber,
the electrical current energizes the electro-
magnet and its armature 1s caused to move
within the core, raising the latch and permit-
ting the annunciator to fall. The annunci-
ator bears the arm K downwardly and rear-
wardly to close the normally open night-
alarm spring-contacts n* and n* by means of

the sliding rod N, completing the night-bell !

circuit. When the plug is inserted 1n the
jack, its tip engages the spring-strip x, caus-
ing its electrical disconnection from the strip
y, electrically removing the electromagnet
from the subseriber’s line and placing the
cord-connectors of the plug in electrical con-
nection with the subseriber’s line 1n order to
permit the operator to listen over said line to
ascertain the number of the called sub-
seriber and afterward connect the two sub-
seribers in circuit. The insertion of the plug
also mechanically removes the arm K, caus-
ing the hook thereof to raise the drop mto its
normally elevated position, where 1t 1s re-
tained by the latch, the deénergizing of the
electromagnet by the separation of the strips
¢ and y permitting the armature to return
to its normal position and retracting the
plunger within the sleeve. When the arm K
1s raised, the stress of the spring-contact n’
moves the rod N to its normal position and
automatically opens the night-bell circuit.
By constructing a combined jack and drop
in the manner above described the cevices
connected with the subscribers’ lines are
compactly arranged in a unitary structure
which is capable of bodily removal from and
replacement in the board and enables the
electrical connections necessary to establish
the proper circuits through the device to be
made by the act of making the mechanical
attachments. The provision for readily dis-
assembling the magnet and 1ts associated
parts from the frame and these several parts
from each other for repair and replacement
is important, as it enables an unskilled oper-
ator to detach and replace any part which
may have become worn or out of order. The
magnet, together with the drop devices, may
be detached from the frame merely by forc-
ing it out from engagement with the retain-
ing-spring ¢*. The drop and armature may
in turn be detached from the magnet by slid-
ing the sleeve d® out of the core. The drop-
shutter and its immediate associated parts
included within the drop-case may be de-
tached from the sleeve by unscrewing the

824,431

connection. In this manner any part may
be removed and replaced by an ordinary op-
erator.

Having described my invention, what 1
claim as new, and desire to secure by Letters
Patent, 1s—

1. In a telephone-switchboard, the combi-
nation with a frame, having contacts nor-
mally included in the line-circuit, of an elec-
tromagnet having a sleeve and a tip electric-
ally connected with its coil and engaging the
contacts when the electromagnet 1s in place
on the frame.

2. In a telephone-switchboard, the combi-
nation with a frame, consisting of a iront
plate having an opening and of « block hav-
ng & socket, and line-contacts in the socket,
of an electromagnet having a sleeve and a tip

electrically connected with its coil and adapt-

ed to enter said socket and engage with said
contacts.

3. In a telephone-switchboard, the combi-
nation with a frame, consisting of a front
plate having an opening and of a block hav-
g a socket, and spring-pressed line-contacts
in the socket, of an electromagnet having a
sleeve end a tip electrically connected with
its coil and adapted to electrically connect
with said contacts when the sleeve and tip
enter the socket.

4. In a telephone-switchboard, the combi-
nation with a frame, consisting of a iront
plate having an opening and a block having a
socket provided with openings in its wall,
nlates on the block in electrical connection
with the subscriber’s line and having spring-
pressed contacts in said openings, of an elec-
tromagnet having a sleeve and a tip at 1ts
rear in electrical connection with its coil and
adapted to enter said socket to engage said
contacts.

5. In a telephone-switchboard, the combi-
nation with a frame, consisting of a iront
plate having an opening and of a block hav-
g a socket provided with openings in 1ts
top, plates on the block in electrical connec-

tion with the subscriber’s line and having:

spring-contacts in scid openings, of an elec-
tromagnet having a sleeve and a fip at 1ts
rear in electrical connection with its coil and
engaging said contacts when the electromag-
net is in position, said tip having a neck to
receive one of the spring-contacts.

6. In a telephone-switchboard, the combi-
nation with a frame, consisting of a front
plate having a shouldered opening and of a
block having a socket provided with open-
ings, of an electromagnet having a front
spool adapted to said shouldered opening, a
core provided with a sleeve, a plug in the
sleeve, a tip on the plug having a neck, said
tip and sleeve being in electrical connection
with the magnet-coil, a spring-contact en-
oaging the neck to prevent the accidental
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displacement -thereof, and a second spring-

ing inciuded in the subseriber’s line.

7. In a telephone-switchboard, the conibi-:
nation with & frame, consisting of a front
plate B having a shouldered opening »* and
of a block Chaving a socket ¢* and. openings-

o

¢’ and ¢*, of an electromagnet ‘D, having a
front spool adapted to said shouldered open-:
ing, a core d provided with a rear sleeve d*, a
plug in the sleeve, a tip d° in the plug having:
a neck, said tip and sleeve. electrically con-.
nected with the electromagnet-coil, a line-'
- plate ¢® having a spring ¢® provided with a
the opening ¢*, and a second line--
ng a spring-lug ¢® in the opening
¢t, said contact and lug being in electrical

contact ¢’ 1n

plate ¢® hav:

connection with -the tip and

sleeve respec-
tively.

8. Ina telephone-switchboard, the combi-
nation with an electromagnet having a

spring-pressed armature and a plunger mov-
g with the armature, of a hinged drop Sup-

ported on the front of the electromagnet, and
a hinged lat¢h having a portion thereof lo-

cated in the path of and actuated by the
plunger to release the drop.

9. In a telephone-switchboard, the combi-
nation with an electromagnet having a hol-
low core, a spring-pressed armature shiding
therein and provided with a plunger moving
with the armature, of a removably-mounted
drop, and a pivoted latch having atail-piece
which projects into the path of and is actu-
ated by the plunger to release the drop.

10. In a telephone-switchboard, the com-

bination with an electromagnet having a hol-

low core, a spring-pressed armature sliding'in
the core, a sleeve adapted to the core, and a

plunger moving with the armature and pass-

1ng through the sleeve, of a drop-case mount-
ed on the sleeve and-having a pi1voted annun-
ciator, and a latch engaging the annunciator

and having a tailpiece located in the path of

and engaged by the plunger, when the arma-
ture 1s.attracted by the electromagnet, to re-
lease the annuneciator.

11. In a telephone-switchboard, the com-
bination with an electromagnet having a hol-
low core, a spring-pressed armature sliding in
the core, a plunger moving with the arma-
ture, and a sleeve removably fitting the free
end of the core, of a drop-case having a screw
connection with the sleeve and carrying a
pivoted drop, and a latch having a tail lo-
cated in the path of the plunger and engaged
by the latter to release the drop.:

12. In a telephone-switchboard, the com-
bination with an electromagnet having a hol-
low core, an armature sliding therein, a sleeve
removably fitting within the core, and a
spring-pressed plunger moving with the ar-
mature and passing through the sleeve, and
of & drop-case on the sleeve, a drop pivoted

1

- |-on the.case, and -a'latch for.the drop in‘the 64
contact engaging the sleeve, said contactsbe- :'

path-of the plunger. -
13. In a telephone-switchiboard, ‘the-com-

bination with an-electromagnet-having a hol-

low cort, an armature slidicg i erein, a sleeve

removably ‘fitting the -core, g Spring-re-

tracted -plunger on .thc crrasiure passing
through the sleeve, of .a drop-case -having a
screw connection with the sleeve, a.drop piv-
oted-on the case, and alatch engaged by the
plunger:upon the movement of the armature
toreleasethe drop.

14. In a telephone-switchboard, the com-
bination with an electromagnet having a hol-

low core, an armature sliding:therein -a sleeve
removably adapted to the core, -a spring-re-
tracted plunger on :the armature
through the sleeve, of a drop-case ‘having -a
screw connection with-the sleeve, a drop.piv-

passing

oted on the case, and alatch normally.engag-

ing the drop -and ‘having a tailpiece in :the

path of the plunger.
15. In a telephone-switchboard, the com-

bination with a jack, a drop, and an electro-

magnetic latch device for said drop,-of an

arm below and adapted to engage the front
face of the drop and to be depressed thereby

mnto the path of a plug, and a plug adapted:to
engage the arm to restore:the drop as 1t is in-

serted:n the jack.
16. ‘In a telephone-switchboard, the com-

bination with a jack, a-drop, and an electro-

magnetic latch deviee for said drop, -of an

arm pivoted above the jack and normally out
of the path of a plug, a ‘hook .on the-arm

adapted to-coact with the drop -to movethe

arm 1nto the path of a plug when the.drop
falls and to restore-the drop when the -arm
Tises, and a plug adapted to raise the arm as

1t is inserted in the jack. _
17. In a telephone-switchboard, the com-

bination witha jack, a drop, and an-electro-
magnetic latch deviee for said .drop,of an

arm pivoted intermediate the drop andijack

and normally out of the path.of the plug,-a

hook-on the armto cooperate with the drop,
a-cam on the arm in:the path of the plugwhen
the arm 1s down, and a plug to-engage :the
cam to restore:the drop.

18. ‘In a telephone-switchboard, the :com-
bination with-ajack, a drop,-and .an alectro-
magnetic latch devicefor said drop; ¢f an arm
pivoted between the drop and jack normally
above. the path of a plug and adapted to be
depressed into said path by the drop, a hook
on the arm to restore the drop when the arm
1s raised, and a cam on the arm to codperate

with a plug to raise the arm to restore the

drop.

19. In a telephone-switchboard, the com-
bination with a jack, and an electromagnet
having an armature, of a drop

mounted on the electromagnet, a latch for

| the drop controlled by the armature, an arm

?ivotally -
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mounted on the electromacnet and adapted | that the latter is retracted to close the circuit

to restore the drop, and a plug adapted to
move the arm as it enters the jack.

20. In a telephone-switchboard, the com-

5 bination with a jack, and an electromagnet

" having a sliding armature, of a drop pivot-

ally mounted on the electromagnet, a latch

for the drop carried by the electromagnet

and controlled by the armature, an arm

ro adapted to restore the drop and having a

cam adapted to enter the path of a plug when
the drop falls, and a plug adapted to coact
with the cam to raise the arm as it enters the
Jack.

15 21. In a telephone-switchboard, the com-
bination with a jack, and an electromagnet
having an armature, of a drop-case mounted
on the electromagnet, a drop pivoted on the
case, a latch for the drop pivoted on the case

20 and controlled by the armature, a lever or
arm pivoted on the case below the drop and
having a projection engaging with the drop, a
cam on the arm, and a plug which when the
drop is in signaling position engages the cam

25 as it enters the jack. |

22. In a telephone-switchboard, the com-
bination with a frame carrying an electro-
magnetic drop device at its front, terminals
of a normally open night-bell circuit on the

30 rear of the frame, a rod, and a drop-restoring
arm actuated by the drop when the latter
falls to move the rod and close said circuit
through said terminals.

23. In a telephone-switchboard, the com-

35 bination with a frame carryling an electro-
magnetic drop device at its front, of spring-
terminals of a normally open night-bell cir-
cuit on the rear of the frame, and a rod nor-
mally held by one of said terminals in posi-

40 tion to be moved by the drop to close the cir-
cuit through said terminals as the drop falls.

24. In a telephone-switchboard, the com-
bination with a frame, an electromagnetic
drop device supported therein, and a drop-

45 restoring arm, of terminals of a normally
open night-bell circuit comprising inverted-
J-shaped spring-strips having their short
ends overlapping but normally separated,
and a rod in contact with one of said termi-

¢o nals and extending into the path of the re-
storing-arm, whereby when the drop falls the

restoring-arm is pressed against the rod so ;

through said spring-strips.

25. In’ a telephone-switchboard, the com-
bination with a frame, an electromagnetic
drop device carried thereby, and a drop-re-
storing arm, of terminals n* and n* of a night-
bell circuit normally out of contact, and a
rod N normally held by one of said terminals
in the path of the restoring-arm and adapted
to be retracted by the latter when the drop
falls.

26. In a telephone-switchboard, the com-
bination with a frame and an electromag-
netic drop device supported thereon, of
spring-strips constituting normally sepa-
rated terminals of a night-bell circuit, con-
nections between the drop device and termi-
nals whereby electrical connection 1s estab-
lished between said terminals when the drop
falls, frame-contacts comprising rods mount-
ed in the frame and passing through said ter-
minals, and springs adapted to project said
rods rearwardly.

27. In a telephone-switchboard, the comn-
bination with a board or cabinet having suit-
able contacts normally included m an open
night-bell circuit, of a frame supporting the
electromagnetic drop device, terminals on
the frame adapted to be closed by the opera-
tion of the drop device, and frame-contacts
in electrical connection with said terminals
and comprising spring-pressed rods adapted
to contact with said board-contacts when the
frame is assembled in position on the board.

28. In a telephone-switchboard, the com-
bination with a board or cabinet having con-
tacts of a night-bell circuit, of a frame adapt-
ed to be mounted on said board, an electro-
magnetic signal device on said frame, termi-
nals adapted to be placed in electrical con-
nection by the operation of the signal device,
and frame-contacts in electrical connection
with said terminals and comprising headed
rods mounted on said frame and coil-springs
on the rods between the heads and frame.

In testimony whereof I affix my signature
in the presence of two witnesses.

W. E. McCORMICK.

Witnesses:
RoBERT K..GUSTAFSON,
Josiag McRoOBERTS.
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