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UNITED STATES

PATENT OFFICE.

CHARLES E. SCRIBNER, OF CHICAGO, ILLINOIS, ASSIGNOR TO VTHE WESTERN
‘ : ELECTRIC COMPAXY, OF SAME PLACE..

TELEPHONE-EXCHANGE SYSTEM.

© SPECIFICATION forming part of Letters Patent No. 383,013, dated May 15, 1888.

Applicatior. filed March 5, 1883, ‘

To all whom it may concern: )
Be it known that T, 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 Telephone - Exchange Sys-
tems, (Case 47,) of which the following is a full,
clear, eoncise, and exact description, reference
‘beinghad to the accompanying drawings, form-
ing a part of this specification. ) :
My invention is designed for-use in connec-
tion with a system of telephone-exchange in
which complete metallic telephone-circuits are
‘ejuployed. Complete metallic circuits have.
been used heretoforein large cities,and double-

. pointed connecting-plugs have been providec
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ab the central office for the purpose of uniting
into one circuit the complete metallic circuits
of two subscribers. .

My invention, as herein described, consists
in new switehing apparatus and circuits for
the subscriber’s outfit, by means of which a
subscriber who desires to talk to the central
office may ground his metallic cireuit through
his telephone and connect the two wires with
the listening operator as a single ground-eir-
cuit. '

My invention also consists in improvements
in the spring-jack used upon the switch-board
and in the apparatus for receiving and trans-
mitting signals at the central office.

In the accompanying drawings, which are
illustrative of my invention, Figure 1is a-dia-
gram of the circuaits between the central office
and the subseribers’ stations. Fig. 2 is a par-
tialsectional view showing the double-pointed
or . loop plug and my improved spring-jack.
Fig. 8 is an enlarged view showing certain
parts of the central-office apparatus in detail.
Pig. 4 is a detailed view of the calling-battery
switching apparatus. Fig. 5is a detailed view
of the commutator and other apparatus at a
subseriber’s station with the circuits extend-
ing to the subscriber’s station from the central
office.

Like parts are indicated by similar letters
of reference throughout the different figures.

The subseribers &', §, and 8* are each pro-
vided with a metallic cirenit. The local eir-
c¢uit of the mitrophone and primary of indue-
tion-coil may be provided.at each station,in

Serdnl No. 7,086, " (o model.)

the usual manner. Each subscriber is more-
over provided with a telephone, a switch, a
signal-bell, and circuit-changing key.or com-
mutator, -

55
At station 8’ the telephone a isshown hang-

ing on the lever b of the telephone-switch, and
the bell ¢ is directly in cirenit.  'When the
switch-lever is changed to its other position,
as shown at &% the shunt 4 of the bell is closed
aud the shunt ¢ of the telephone is opened.
When the switeh is in this position and the
commutator in its normal position, the tele-
phone receiver and transmitter are included
directly in the ‘metallic circuit. The circuit
at station 8° may be traced from one line of
the metallic cireuit through the telephone
trapsmitter and receiver to the upper spring
of the commutator to the contact-point upon
which said spring rests, and thence to the
switeb-lever, and thence, by contact-point and
shuné-wire d, to the other part of the metallic
circuit. The transmitter and receiver are
thus included directly in the metallic circuit,
as shown atb said station §2,

At station S° the commutator f is shown
pressed in, 80 as to ground the two lines g k of
the metallic ecircuit through the telephone.
This eircuit may be traced as follows: From
the ground-line ¢ to the lever k of the commn-
tator, thence by line I through the telephone
andsecondary of theinduction-coil tom. From
m wé have a single circuit in two branches to
the contact-point of the spring-jack at thecen-
tral office—one branch directly, the other
branch by line  to the spring o of the com-
muatator, thence by line p to point ¢, and
thence by the other wire, A, of the metallic cir-
cuit to the spring-jack.

I will now describe my improved spring-
jack as shown in detail in Fig. 2. The tabn-
lar frame r is provided with a contact-point,
s.. The spring or lever ¢ is insulated from the
frame » at one end and adapted to make con-
tact with the frame at the other end. . The wire
¢ i8 connected directly to the spring # and
thence to the insulated contact-point s, The

wire % is connected to the frame and thence

to the spring and the said contact-point s,
Referring now to Fig. 1, it will be seen that
we have a single circuit. composed of branch

-wires g and % from station S direct to point ¢
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- phone. Thus the spring-jack switch ‘at the

Io

of the spring-jack upon the central- office
switch-board, The receiving-telephone is of
the form shown in my Patent No. 298,783, is-
sued May 20, 1884. Thepointssof the spripg-
Jjacks T call the ‘‘ground-contacts,”” since these
pointsare normally connected with the ground
branch, which includes the operator’s tele-

right in Fig. 1 is shown with its spring or
lever resting upon its groand-contact s. The
metallic cireunit g % of station S°is thus con-
nected with the ground branch, which includes

_ the operator’s telephone-outfit.
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Suppose subscriber S° wishes to talk with’

the central office. By pressing in the knob

" of commutator f, as shown, a branch circuit

will be formed, as shown at station §°, from
the metallic circuit through the telephone to
ground at said station. The subsecriber S° is
thus brought into communication with the

listening operator at the central office, the

metallic circuit formed by wires g being con-
nected through a branch circuit to ground at
station §°, the subscriber’s telephone being
in said -branch,and at the central office through
the branch containing the listening operator’s
telephone, as shown.

The ground branch at the subseriber’s sta-
tion may be traced from the junction m
through the induction-coil of the transmitter
to the telephone, and by wire I to spring & of
the commutator, and thence by wire i to
ground,

‘When the telephone @ i3 on the switch 5, as
shown ab station S, the bell ¢ will be in the
metallic circuit, while the telephone will be
shunted. On removing the telephone from
the switch the position of the switch changes
and thetelephone is brought into the metaliic
circuit, while the bell is shunted, as shown at
station 8% The bell and telephone at any
subseriber’s station may thus be brought al-

~ ternatively into and out of the metallic cir-
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cuit by changing the position of the telephone-
switch abt the said station. I have thus de-
scribed a eircuit between the subseriber and
thelistening operator.

The metallie circuits of two subseribers, as
S'and $% may be united by means of a pair of
double-pointed or loop plugs and condueting-

rcords.  The double-pointed plug is shown in

detail in Fig.2 and is essentially the same as the
double-pointed plug shown in my Letters Pat-
ent No. 262,701, dated August 16,1882. When

this plug is inserted in my improved spring--
Jjack,thespringislifted from the contaet-point s

and alsofrom contact with the frame of thesaid
spring-jack. Wirey is thus disconnected from
the frame.and eonnected to the central point
of the plug, while at the same time wire & is
connected to the outer point or collar of the
plug.* One wire of the metallic cireuit may
thus be connected to one strand of the con-
ducting-cord and the other wire to the other
strand, v

At station &, Fig. 1, the telephone is shown-

~ removed from the switch and included directly

385,013

in the metallic ecircuib, as before described.
This eircuit at station S may be traced, be-
ginning at the spring of the spring-jack at the
central office, thence through the transmitter
and receiving-telephone to the upper spriog
of the commautator at said station, thence to
the point on which said spring rests, thence
to the telephone switeh, and thence by the
shunt-wire d around the bell to the, other por-
tion of the metallic circuit. - The telephone at
station 8 is thus incladed directly in the me-
tallic circuit, and there is no branch circuit
closed to ground, as shown at station §%

At station §° (for detail see Fig. 5) the po-
sition of the commutator is chdnged. This
change in the position of the commutator is
effected by simply pressing npon the knob or
key f. The upper spring, &, of the.commu-
tator is thus separated from its normal-con-
tact-point and closed to,the ground.line., ag
before deseribed.

I arrange the plugsin pairs and eonnect the
conducting-cords with switching apparatus
and a clearing-out annunciator: . I also pro-
vide a calling-battery and a listening-out tele-
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phone, either of which may be looped into the

wetallic cirenit of two connected subsecribers.
The calling-battery ¢ is shown in the drawin 28
looped into the metallic circuit of station S'.
The battery-plug n consists of two insulased
metallic pieces. . This plug,when iuserted, as
shown, between the two springs of the switch,
disconnects the springs. from contact-points »
w, The battery is thus connected into the eir-
cuit of the subscriber called for, aud does not
find eircuit through the line of the subseriber

‘who sent in the call. - On removing the bat-
‘tery-plug the springs of the switch close upon

the contact-points v 10, and the metallic cir-
cuits of the two subscribers are united in a
single metallic circuit. .

The central-office operator may defermine
whether two subscribers thus connected have
ceased talking by looping in the listening-out
telephone #. I also provide a _clearing-out
annunciator, g, so that either of two connected
subscribers maysend in asignal to discounecs.
This annuneiator I place inabranch line con-
nected to ground through a battery. 'This
branch line, as shown in the drawings, is con-
nected to the metallic circuit at the conduct-
ing cord of the pair of plugs.
ever, be connected to any other part of the
circuit with like results. The battery # may
consist of any number of cells and way be
made common o any number of connections,
80 Lthat 'a separate cleariug-out battery need
not beused for each connection established in
the exchange.

Until the key f of the commutator of cne of
two connected subscribers is depressed the bat-
tery # will remain open. On depressing the
key f ab one of the connected stations the cir-
cuit of the elearing-out battery z will be closed
through the annunciator %, and the shuiter
will fall, indicating that the subseribers are
through talking. C
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I claim as my invention— .

1. The. combination of a metallic circuit
with a branch eireuit containing the operator’s
telephone and a switch included in the metal-
lie circuit, whereby sal@ metallic circuit may
be -connected to and disconnected from said
branch circuit, substantially as specified.

2. A metallic circuit, in combination with a
branch circuit to ground at the eentral office,
incinding a telephoné and a switeh at the sub-
seriber’s station, whereby the telephone of said

subscriber may be .connected into a cireuit.

branched from the metallic circuit to ground
at the snbseriber’s station. , ‘
3. Thé united metallic circuits of two sub-
scribers, in combination. with 2 branch cireuit
to'ground, including an'annunciator and bat-
tery and switches, whereby either sabscriber
may ground the metallic circuit, and thereby
close the battery and drop the annunciator,
substantially as set forth, :

4. The combination of a series of metallic

cireuits-each extending from the central office
to adifferentsubseriber’sstation, and a branch

. line to.ground at the central office, including

the operator’s telephone, and switches at- the
central office, one switch included in each me-
tallic cireunit, said switches normally connect-
ing their respective metallic circuits with the
said branch line,

5. ‘A spring-jack consisting of the frame 7,
insnlated point s, and the insnlated spring or
lever adapted to make contact with said frame
and contaet-point. ' .

6. -In a subscriber’s telephone outfit for me-

tallic-circuit lines, the signal-bell and tele.’

phone, in combination with-a branch circuit to
ground, and switches and connections whereby
the subseriber may bring the telephone and
signal-bell alternately into and out of the line-
circuitand may remove thetelephone from the
line-circuit and conneet it intosaid branch cir-
cuit.

7. Aloop-plug, in combination with aswitch-
ing device, said switchingdevice being adapted

_ toreceivesaid loop-plug and having three con-
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tact-pieces, said contact-pieees being electric-
ally connected in the switching device when
the plug is not in it and being electrically dis-
connected in the switching device when the
plug is in it. ) :

8. Aloop plug, in combination with aswitch-
ing device, saidswitching device being adapted
to receive said loop‘plug and provided with
three contact-pieces, two of which are line con-
tact-pieces, said contact-pieces being in electric
connection with the third contact-piece when
the plug is not in the switching device and
being elecirically disconnected from said third
coutaet-piece whenthe plugisin theswitehing
device. '

9. The combination of a loop-plug with a
switching device adapted to receive said loop-
plug, the switehing device having two insu-
lated line-connections and a third insulated
connection, and one of said insulated line-con-
nections being normally in electric contact

with the other line-connection, and also with
said third insulated connection, and being re-
moved from electric contact with said line-
connection and said third connection when the
plug is inserted.

10. The combination of" a loop-plug with a
switching device, the loop-plug having two in-
sulated connections, and the switching device

having two insulated line-connectiong and a-

third insulated connection and adapted to re-
ceive the loop-plug, one of said line-connec-
tions being normally in electric contact with
the other. line connection and with said third

.insulated connection when the plug is riot in-
serted, and when the plog is inserted said line<

connections being disconnected from each
other and from said third insulated connec-
tion, and each connected with a eorrespond-
ing Insulated connection of the loop-plug.

11. In the central office of a telephone-ex-
change, two or more switching devices, each
of which has two insnlated econtict-pieces con-
nected to the two terminals of a metallic eir-
cuit telephone line, and athird insulated con-
fact-piece connected with a ground-line eom-
mon to said switches, and loop -plugs with flexi-
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ble cords adapted to be placed in and removed -

from said switching devices, in combination

with an operator’s telephone in said ground.

line, whereby when a loop-plugisinserted into
any switching device the operator’s telephone
is disconnected from the line connected with
said switching device, said operator’s tele-
phone being again automatically connected to
said line when the plug is removed. .

12. In the central office of a telephone-ex-
change, a loop-plug with a flexible cord and a
switching device adupted to receive said plug;
said switching device having two insulated
conbact-pieces connected to the two terminals
of a metallie circuit telephone-line, and alsoa
third insulated contact-piece connected to a
ground-line, said third countact-piece being
electrically conneeted with the other contact-
pieces when the plug is not in the switching
device, and being eléctrically disconnected
from said preces when the plug is in theswitch-
ing device, in combination with an operator’s
telephone in said ground-line, whereby when
the plug is in the switching device the oper-
ator’s telephone is disconnected from the line-
terminals, and when the plag is not in the
switching device the operator’s telephoneisin
eleetrical conneetion with both of said line-

terminals.

13. In the central office of a telephone ex-
change, loop-plugs with two ér more switch-
ing devices, each of which has two. insulated

“line contact-pieces connected to the two termi-

nals of a metallic circuit telephone line, and
also each provided with a third insulated con-
tact-piece, ‘which pieces are respectively in
electrical connection with said line eontact-
pieces when a loop-plug is not in the switch-
ing device, said third pieces being discon-
nected from said line contact-pieces when a
loop-plug'is in the switching device, and an
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operator’s telephons in a ground-line con--

nected to said third insulated contact-pieces,
whereby when a loop-plug is in either switch-

ing device the operator’s telephone is discou- .

nected from both terminals of the line con-
nected thereto, and when the loop-plug is not
in the switching device the operator’s tele-
phone is connected to both ter minals of said
line.

14, A subseriber’s telephone-circuit, said
circuit extending from the central office to the
subscriber’s office and thence back to the ecn-
tral office, a telephone in said circuit at the
subseriber’s office, aswitching device by which
said telephone may Le removed from said eir-
cuit and connected into.a branch circuit, one
end of which is connected to said subscriber’s
eircaitand the other end of which is connected
with the ground, incombination with aswitch-
ing device and an operator’s telephone at the
central office, the operator’s telephone being
connected on onesgide to the ground and on the

ather side to the switching device, theswitch-
ing device being connected to the two termi-

nals of the snbseriber’s circuit, whereby the
subseriber, by operating the switching device
at his station, may bring his .telephone into
circuit with the ~operator’s telephone, and
whereby the operator, by operating the switch-
ing device at the central office, may discon-

-.nect the subscribei’s eircuit from histelenhone

. -and connect it Wllh another gubscriber's
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cuif.

15. The switching device, cousnsting of a
frameprovided witha plug-holeofconsiderable
depth, a spring or Jever, and a third contaet-
point, in combination with aloop-plugadapted

to lift the spxmfr or lever from the contact-

point, and also at the same time from con-
tact with the frame, whereby the lever and
frame may be counected, respectively, to dif
ferent contacts of the loop plog, and when the
plug is removed automatically connected to
the third contact point.

16. ‘A metallic-circunit telephone-line termi-

" nating in the central office of an exchange, in

combination with a branch line at the cen-
tral office containing the operater’s telephone,

“said branch line hem g grounded on one side

of the telephone, and being normally con-

-nected on the other side of the telephone to

hoth terminals of said telephone line, and a

switching device, whereby said branch line

may bie disconnected from Lhe terminals of
said telephone-line.

17. The dombinatiou of two or -more metal-
lic-circuit telephone-lines centering in the
central office of a telephone-exchange, with a
branch line at thg eentral office contairing

the operator’s telephone, said branch line be-
ing grounded on one side of the telephone,
and normally connected “on. the other side of
the telephone with all of said lines, and
switching devices, whereby any of said teie-
phone- lines may be’ dlsconnee‘ul from said
branch line.

. 18, The combination of {two or more met’tl
lic-cirenit telephone-lines centering in the
central office of a telephone-exchange, with a
branch line at the central office containing
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the operatot’s telephone, said branch line be- -

ing grounded on oune side of the telephone,
and normally connected on the other side of
the telephoue with all of said teléphone lines,
and switching devices, whereby any of said

-telephone-lines niay be disconnected from said

branch line, and any two of said telephone-

lines may be looped together in metailic cu' ‘

cuit for conversation.

19. In a telephone ezchange system, a me-
tallie-circuittelephone-line normally grounded
at- the central office through an operator’s
telephone, in combination with a switeh at
the subscriber’s office, whereby the subseriber
may, for conversation with the ceniral office,
establish a cireait which shall embrace the
ground, his own and the operator’s telephone,
and part or all of said telephone-line,

20. In a teleplione-exchange svstem, twoor
inore metallic-circuit telgphoue ines, all nor-
mally grounded 1t the central office through

.ait operator’s telephone, in combination Wlth

switches, one ab each subscriber’s office;
whereby any subscriber may, for conversa:
tion with the central office, establish a ground-
cireuit which shall emprace his own and the
operator’s telephones and part or all of hxs
telephone line.

21. In a telephone exchange, two or more
melallic-circuit; telephone-lines; all normally
grounded abt the central office through anm

.operator’s telephone, in combination with

switches, one at each subseriber’s station,
wherebyauy subseriber may, for conversation
with the central office, e%tabllsh a ground eir-
cuit which shall embrace his own a.nd the op-
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erator’s telephones and part or all of his tele- -

plione line, and switehing devices at the cen-
tral office, one for each of said lines, whéreby
the operator may eonnect together any two of
said lines fur exchange com munieation.

To witness whereof 1 herzunto subscribe my
patne ghis 31at day of Augast, A. D. 1882,

CHARTES E. SCRIBNER.

Witnesses: .
GEORGE P. BARTON,
Paur A, BraLsy.
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