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To all whom it may concern: o
- Beit known that I, CHARLES E. SCRIBNER, a
citizen of the United States, residing at Chi-
cago, In the county of Cook and State of Illi-
nois, have invented a certain new and useful

Improvement in Cord Switchesfor Telephone-

IO
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Switchboards, (Case No. 353,) of which the
following is a full, clear, concise, and exact

description, reference being had to the ac-

companying drawings, forming a part of this

specification.
My invention relates to the keyboard ap-

paratus of switchboards for telephone - ex-
changes, particularly to apparatus for auto-
matically altering circuit connections by the
withdrawal of the connecting-plug and its at-
tached cord from its normal resting-socket or
its replacement in the socket. ITitherto cord
switches forthis purpose have been commonly
employed, consisting of springs tending to
project into the resting-socket of the plug ar-
ranged to alter the circuit connections when
forced outward by the foreible insertion of
the plug in its socket.. This necessity for the
forcible insertion of the plug into the cord
switch has been objectionable in that it re-

- quired otherwise unnecessary manipulation
- of the connecting-plugs, and the presence of
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the contact-points in the immediate neigh-
borhood of the plug-socket has permitted the

accumulation of dust upon them, thus ren-

dering their action more or less unreliable.
In my improved cord switeh I have aimed

" to avoid the necessity for the forcible inser-
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tion of the plug in its resting-socket and to

- remove the switch contact-points to a distance

from the socket, at the same time shielding
them from dust. Ihave therefore constructed
my Invention with a switch-lever of the first
class, one extremity of the switch-lever pro-

- Jecting into the resting-socket of the plug and

~ the other extremity being arranged to Oper-

ate the various switch contact-points. The

~ arm of the lever controlling the contact-points

45

1s made much shorter than that which is acted

~ upon by the plug, so that sufficient pressure

. s0

between the contact-points may be obtained
withoutrequiring the exertion of greater force

upon the plug in inserting it in its resting- |

socket than the weight of the plug and its at-
tached cord and pulley weight.

My invention involves certain minor details
of construction and of circuit connections,
which may be most clearly deseribed in con- |
nection with the drawings accompanying the 55
specification. o I |

L havearranged my cord switch for the espe-
cial purpose of controlling the connéction of
the operator’s telephone and of the clearing-
outannunciator with the corresponding plug- 6o
circuit, the operations being to disconnect the

~operator’stelephone from the plug-circuit and

toconnectthe clearing-out annunciator there-
with when the plugis removed from its socket;

{ and to effect the reverse connections when it 63

18 replaced. S
Of the drawings accompanying this speci-
lication, illustrative of my invention, Figure
l1s a plan of a number of my improved cord
switches mounted together upon a common 70
support or frame in the usual way. TFig. 2is-
a side elevation of the same. TFig. 3isa view
of the frame from beneath. Iig. 83"isa trans--
verse section of a portion of the strip. Tig. 4
is a vertical central section of a cord switch 7z
and plug-socket, the plug being removed from
its socket. Fig. 5 is a similar view with the
plug inserted in its socketand the cord switch -
in the corresponding position. TFig. 6 repre-

sents diagrammatically a pair of connecting- 8o o

plugs with their uniting plug-circuit and ac-
cessory apparatus, the operator’s telephone

and the clearing-out annunciator, and a cord =~

switch for controlling the connections
latter. | - . |
Referring to Ifigs. 1 to 5, inclusive, I will
first describe the mechanical construction of
the cord switch.

of the .

metal and the latter of insulating material, go
as hard rubber. The two portions are se- ~
cured together by screws a®. The entire

frame is perforated transversely by openings
b to permit the passage.of the connecting-- 5
cord, the openings being enlarged at their g5

upper extremities to form sockets b’ toreceive
the lower end of the connecting-plug. The
switch-lever ¢ of the cord switch is pivoted
upon apinc’, whose extremitiesliein agroove
d in a raised rib upon the hard-rubber por- 1co
tion a° being secured in place by two secrews

- ee. The construction of this groove and the

The frame « is constructed
1n two portions o’ and a?, the former being of '



insulation from the latter.
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position of the pivotinitare best represented

in Fig.- 3*. This mode of fixing pivots In
place is especially useful in the construction
of strips or groups of cord switches as here-
in illustrated, since a continuous groove d

the full lenﬂ'th of the strip may form the sup-

port of the levers of all the cord switches
upon the strlp A lug €? is fastened under
the serew ¢’ and proj eetfs outward to facilitate
electrical connection with the lever. 'T'he
lugs ¢* may be. connected together by a wire
e°, eztendmw the full length of the strip. If
deswed sep&mte connecmons may, however,
be madelwuh the lugs
ity of lever ¢ proj’eets a slight distance into

the plug-socket b', the metal of the frame

being cut away to per‘mlt its entrance. It is
fcwed at ¢® with hard rubber at the point
where it bears upon the plug to maintain its
At its lower ex-
tremity lever c carries a contact-point ¢ and

a stud ¢! of insulating material, plaeed atb

- different distances fr'om 1ts fulcrum (,,_so
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"tlon and the (3011Lact~p111 2,

that they move through different ranges as
the lever oscillates, the contact-stud & being
p]aeed farther from the falerum. Beneath

these parts a contact-spring 1 is pldced hzw-

ing one end fixed upon the rubber piece a”.
\Vl en the switch-lever is in the position
shown in Fig. 4, the plug being removed from

~ its sockef, the spring f bears upon the insu- |

lating- stud ¢t, pressing the corresponding ex-
tremity of the lever 5o far outward that the
contact-pin ¢° is raised from spring J- When
the plug is inserted in the socket, as in Fig.
5, the lever is forced into 1Ls alternate poOsi-

a greater range than in bumtmw—sbud , COIMeES
to bear apon the spnnﬂ' f:a,nd %epm*ates it
slightly from stud ¢*. The spring f is pro-
vided with a stop ¢, which limits its outward
movement, making elecirical contact with 1t
after the stud ¢ is Sepamted from spriig f.

Thus as the lever ¢ is oscillated the spring

45 Jf malkes contact alternately with the contact-

{11
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pin ¢® and the stop g. Spring f and stop g

are Doth provided with perforated lugs, by

which electrical connection may bem ade with
them.

It will be noted Lhdt by 1h18 ar 1‘&11“6‘11181113 of
the contact-points the contmct—%plmw 1 itself

serves to alter the position of levér ¢ when

the plug is removed from its socket, and that
it exerts its full pressure upon its stop g¢.
Thus the whole force which the weight of the

cord and plug can be relied upon to overcome |

in drawing the plu o into its socket will be ex-
erted by 13116 spring f upon its stop ¢ to in-
sure a firm electlw al connectwn therewith;
also when the plug is in its socket the fu]l
pressure of the spring fis brought to bear
tpon the contact-pin 2, insurmfrﬁlm CONNEC-
tion with this pin also.
ably made broad, so that whatever dust miay
fall between the lever ¢ and the frame will
¢ollect upon the upper surface of stop g and

The upper extram-.

tively.

moving th ough

The stop g1s prefer-

pair of contact-points. Very little dust can
escape from the socketh’,however, since while

‘the plug is in its socket this is twhtly closed,

and while the plug is out of its socket the
opening in the socket is closed by block c=.
In Fig. 6 the essential elements of this cord
switch are represented diagrammatically in
connection with a pair of connecting-plugs
and their accessory appliances. The use of
these connecting-plugs and their position in
a telephone- %WltCth.‘:‘bl"d are well known, and

I do not deem it necessary to fully describe

elther.
Theé plugs & I are each constr ucted with

two insulated contact-pieces 7 and 7/, respec-
The like parts of the two plu 'S are

electrlcally connected together through con-
ductors 1 and 2. The usual calling :;md Sig-
naling keys & ' are included in tllese con-
ductors, each arranged to disconnect the cor-
responding plug from its mate and to connect

signaling-current. (Not shown ) A listen-
1110-1{@373 is also provided, adapted to connect
conductors o

The conductors 3 and 4 constitute the termi-
nals of an operator’s telephone set m, which
accordingly may be connected with condue-
tors 1 and 2 of the plug-circuit by depressing
the listening-keyv [. Tts connection with this
circuib is, IIOWGVGI ordinarily controlled by
the cord swnch N, whlch 18 ::ij)hed to the plug
7/. The lever ¢ of the cord switch is con-

“nected with conductor 3, and the spring fis

connected by conductor 5 with conductor 2 of

‘the plug-ecircuit, the conductor 4 being joined

to the frame of the socketd’. The usual self-
restoring clearing-out annunciator o is pro-
vided for' each plun*—- circuit, its connection
with the plug-cireunit being o also controlled by
the cord switch n. One of its terminals is
connected with conductor 1 of the plug-cir-
cuit, and its other terminal is carried to the
fatOp g. Thus with the apparatus in the po-
sition shown in the drawings the circuit of
&11111111013%01‘ 0 is open at the | point of separa-
tion of spring f from its contact-stop g, while
the circuit of telephone m is closed by the

cord switch in a bridge betweeﬂ conductors 1
The conneetmn may be traced from

and 2.

and 4 with eonduetors 1 and 2,
respectively, when its plunger is deplessed

75

30

its terminals with the poles of a agenerator of

dle.
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the bleeve v of plug I/ to its metallic socket B

b, thence to conductor 4, through telephone
m, to conductor 3, thonce to the lever ¢ of the
cord switch, to spring 7, through conductor 5,
7o conductor 2 of the plug mcwcmt

The usual local eircuit is arranged for Te-
storing the clearing-out &HIIH]]CIELtOI‘ 0, but

the contm aity of th1s local circuit is eontro]led

by the calling-key &'. An auxiliary spring p
i8 provlded upon this key with a contact-an-

vil ', against which it is pressed when the
ey 1s used in sending a signaling-current.

An earth connection is made from conductor

2 through impedance-coil » and one helix of

an. 1nduct1011 coll s.
will be prevented from falling upon either |

The other helix of the

induction-coil is connected between cond ue-
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- usual click therein.
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tors 3 and 4, bemo thus in parallel circuit w ith

the telephone

In theuse of thisapparatus the plug 2 may
be employed in making the initial connection

- with the subscriber oalhng, plug /' serving to

complete the connection with the line oalled
for.

nection mth the line of the calling g-subscriber,

~ the operator finds her telephone already con-

nected with the conductors 1 2 of the plug-
circuit and in position to receive the order for

- the desired connection, the circuit to the tele-

phone being through the cord switch as be-
fore traced.

raises the plug A’ to eomplete the connection.

- By this movement the cord switch is thrown

into its alternate position, automatically dis-
connecting her telephone from the plug-cir-
cuit and at the same time closing the connec-
tion of the clearing-out &nnnneletor 0 with
the same. The oPerator then tests the line
called for in the usual way by applying the

tip 2 of plug &' to the test-ring of the line in

question, the test-current, if any exists, find-
ing circuit from eondnetor 2 to earth through
the impedance-coil 7 and one helix of the in-
duction - coil s. The impulse of current

o throuﬂ'h the latter will induce a ecurrentin the
other hellx of the coil, which will find circuit

through the telephone m and will produce the
Having made the con-
nection with the line called fOl the operator
depresses calling-key %', thus tmnemlttmﬂ a,
signaling-current thron gh’ plug 7' over the
11ne Wlth which it is eonneeted and at the

same time closing contact-points p »’ and re-
setting the olemlnfr—out annunciator o, if the
latter be not alr eady In position to give an
indication. When the conversation is fin-
ished and the plugs are withdrawn from the

- spring-jacks, they are returned automatically

o - to their sockets by the weight of the attached

- cords and pulleys, the plnﬂ ' being drawn

“1nto its switch and operating the I&tter with-

out manipulation by the operatm
Having thus described my invention, I

~ claim as new and desire to secure byLettels
- Patent—
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- having one extremlty bearing upon the side

1. In combination a eoeket and a resting-
plug resting therein, a lever of the first eless

of said plug, switch-contacts aetueted by the

- other extremlty of said lever, and circuit con-

| '60

nections with the smtch-eontoots snbeten—
tially as described.

2. Thecombination with a connecting- pln

of a resting-socket adapted to receive the
‘same, a flexible cord attached tothe plug and

a Welﬂ*ht acting upon the cord to draw the
plug 111130 the elde of its socket, a lever of the

first class having one entlemlty projecting |

laterally into the socket adapted to be dls-

~ placed therefrom by the insertion of the plug
- 1n its Soeket and switch- eontaete controlled

Having received a call and made con-.

Hawnn received the order, she

by the opposite entremlty of the lever sub-

stantially as described.

3. In a strip or group of eord smtehes the
combination of the metal and the insulating
portions of the frame, the rib upon the insu-
lating portion with groove d, the switch-le-
vers ¢ of the diff erent cord eW1tehes, and the

I

pivot-pins ¢’ secured in the groove, enbstan-

tially as described.

4. The combination with the emteh-level C
having one extremity adapted to be acted
upon by the plug when in its socket, of the
insulating-stud and the contact-pin upon the
other extremlty of the lever, at different dis-
tances from  its fulerum, and the contact-

spring f adapted to enﬂ'ac-'e the. insulating-

stud and the eontaot—pln alternately as the

75
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smtoh-level 18 oscillated, substantially as de-

seribed.

5. The combination with the sw1teh—1eve1
of the first class having one extremity adapt-
ed to be moved by the pressure of the con-
necting-plug upon it when the plug is in its

socket, of the insulating-stud and the contact-
pin upon the other arm of the lever at differ-

ent distances from its fulerum, the contact-

spring adapted to engage the insulating-stud
and the contact-pin alternately as the lever

18 oscillated, and the fixed stop limiting the
outward movement of the contact-spring in
following the switch-lever, substantially as

deser 1bed

6. Thecombination with a pair of connect-
ing-plugs, of a plug-circuit uniting the differ-
ent members of the pair, a metalhe sleeve
upon one of said plugs connected with one
conductor of the cord circuit, a metallic rest-

QO
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ing-socket for the said plug ad apted tomake

eonneetlon with the sleeve, a cord switch in

said socket comprising a switch-lever of the

first class, one of Whose extremities is adapt-
ed to project into the plug-socket when the
plug is removed therefrom, a switch-spring
controlled by the other arm of said lever to

| be oscillated between contact - points, the

switch-spring being connected with the other
side of the plnﬂ'-cn cuit, a telephone having

105
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one terminal conneeted with the metallle.

socket and the other terminal with one of
sald contact-points; a clearing-out annuncia-
tor having one terminal connected with one

IT5

side of the plug-circuit and the other termi- -
nal with the remaining contact-point, where-

by when the plug is removed from its socket
the circuit of the telephone is opened at two
points and the circuit of the clearing-out

120

annunciator is closed, enbstantlally as de-

scribed.

In witness whereof I hereuntosubsecr 1be my
name thls 9th day of April, A. D. 1894.
CIIARLES E. SCRIBNER.
Witnesses:
ELLA EDLER,

"LUCILE RUSSELL,
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