(No Model.) _ - & Sheets—Sheet 1.
C. E. SCRIBNER.

TELEPHONE EXCHANGE APPARATTS.

No. 442,144, _ Patented Dec. 9, 1890.
e g —
Y L = |
g 0'%3 by ':':s NS 1 it i kl
}BEEI “ SR, ’_[L | !. ' -
R (R “ \

RN\ \\//';ﬁf vt T__
’\X‘// — 222D

X @ N@q- }Q _..'Q \@-‘ {TE&_
R

' “TL'%«\\\\\ iHlE \\\\\\\*ﬂ\\\

————— I

I, 5?W

/ - Aélorres.




(No Model.) o 2 Sheets—Sheet g,
C. E. SCRIBNER. '

TELEPHONE EXCHANGE APPARATTUS.
No. 442,144, Patented Dec. 9, 1890.

A
=X
N

»

‘h\\%‘t‘.‘“‘.‘\ -

\\{1111@1& ==
s\

—_—
L}

ALRARRIRANRS

W‘I‘l‘."‘ "7
1111111111111111111\\11\

AN S MOVAAS N R SRS

ACLANAEY TAAEARARRERES

[SRSNSSE A NN

- —— e am aees e —— . a R —
nnnn P e i ",
[ e - oo

Wlffﬁ ﬂfflj

LN T E— LL—

Illfl-ﬂ

- — — L s B R

SRR TERSRRSERS T

mm e

THE NORRIS PETERS €O., PHOTO-LITHQ., WASHINGTON, b, C.




UNITED

CHARLES E. SCRIBNER, OF CHICAGO, ILLINOIS, ASSIGNOR TO TIIE WESTERN

CTLECTRIC COMPANY, OF SAME PLACE.

TELEPHONE-EXCHANGE APPARATUS.

SPECIFICATION forming part of Letters Patent No. 442,144, dated December 9, 1890.
Application filed November 23,1888, Serial No. 291,658, (No mocel.)

To all whom Tt mnmay concermn:

Be it known that I, CHARLES K. SCRIBNER,
a citizen of the United States, residing at Chi-
cago, in the county of Cook and State of 1lli-

¢ nois, have invented a certain new and useful
Improvement in Telephone-Exchange Appa-
ratus, (Case 179,) of which the following 1s a
fall, ¢clear, concise, and exact description, ref-
erence being had to the accompanying draw-
ro ings, forming a part of this specification.

My invention relates to telephone-exchange
systemns in which metallie circults are em-
ployed; and its object is to provide for unit-
ing any two circuits together without inelud-

15 ing in the united circuit thus formed any
electro-magnetic device or devices other than
the telephones of the subscribers who are thus
connected together, while at the same time
means are provided for signaling between the

2o central office and the different subscribers for
the connections and disconnections, as occa-
sion may regquire. |
- My invention consists, first, in telephone-
lines, each consisting of twolimbsor branches,

25 one limb of each telephone-line being nor-
mally grounded at the subseriber’s station and
open at the central office, the otherlimb being
normally open at the subscriber’sstation and
grounded at the central office through an an-

30 nunciator and battery, a different annuncia-
tor being provided for each telephone-line,
and the battery being preferably common to
a large number of lines; second, in metallic
circuits, each limb being provided with a dif-

35 ferent terminal upon the switeh-board, or in
case of multiple switch-boards upon each of
the switch-boards at the central office, and
double-stranded cords provided with terminal
plugs for uniting any two of said telephone-

40 lines together, the plugs each being provided
with two terminals adapted to elose upon dif-
ferent terminals of the telephone-lines, re-
spectively, the strands of said cords being re-
ciprocally connected from the terminal of one

45 plugtothe opposite terminal of theother plug
of the pair; third, in a palr of connecting-
plues, each provided with two terminals—as,
for example, a metallic tip and a metallic
sleeve upon the shank of the plug—said plugs

R,

i one strand extending from the tip of one plug

to the sleeve of the other, and the other strand
connecting together the sleeve of the first and
the tip of the second plug; fourth, in twotele-
phone-lines, each consisting of two branches
connected through the subseribers’telephones
at the respective subscribers’ stations thereof,
one limb of the telephone-line including an
individual annuneiator of high self-inductive
capacity and extending from said individual
annunciator through a common Dbattery to
oround, and a connection between said tele-
phone-lines at the central office reciprocally
uniting the branches,which arenormaliyopen,
of the twolines, respectively,with the branches
which are permanently grounded at the cen-
tral office, whereby the two telephone-lines are

05

‘united in metallic circuit and provided with

a branch connection through a different self-
induction coil on oppositesidesof said metallic
circuit; and fifth, in providing a condenser
in one of the strands of the connecting-cords,
a condenser in the operator’s telephone-cir-
cuit, and a high-resistance ground test-circuit
including one coil of an induction-coil, the
other coil of the induction-coil including the
operator’stelephone, as hereinafterdescribed.

In the accompanying drawings, which are
illustrative of myinvention, Figure 1 is a view
illustrative of three telephone-lines extend-
ing from the subsecribers’ stations thereon to
the central office, each telephone-line consist-
ing of two branches, one branch of each being
connected with a different portion or termi-
nal of a socket on each of the three different
switch-boards, and the other limb being con-
nected through the other side or portion of
cach of said sockets and extending thence
through an individual annuneciator to a com-
mon ground-line, including a Dbatfery, to-
gether with the operator’s apparatus at two
of the switch-boards. Fig. 2isa detailed view
of a pair of loop-plugs having thelr opposite
terminals reciprocally connected together.
Iig. 3 is a detailed longitudinal section of the
preferable form of socket. I'ig. 4 18 a de-
tailed view of a modified form of loop-plug.
Fig. 5 is an end elevation of the loop-plug
shown in Fig. 4. Tig. 6is a detailed sectional
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co being conneeted together by flexible cords, | view of a modification of the line-terminals, roo
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~ the socket being divided horizontally and
adapted to reeceive a plug of the form. illus-

 trated in Tigs. 4 and 5.

5 and figures of
~ ferent figures.

. deferring to Fig. 1, subseriber’s station 1
~Is connected with the switch-boards 1, 2, and:

. ""‘

tral office.

r

. grounding-key a? at
~ office.

. lmea, on each of the

of the insulated parts b’ ? socket ¢ consists
. of the insulated

. bran

tery ¢ being included in the

the central office, while branch %?is norm ally
open at station 2 and normally grounded

through an imdividual annuneiator 2, CON-

nected with the
tery g. -
Station 3, it will be understood, is provided

-ground-wire f through bat-

45

with subsecribers’ apparatus similar to the
apparatus shown at stations I and 2, and is

connected in the same manner by wire % with

the eentral-office apparatus, branch %’ being

normally open and branch k¥ being con-

nected through individual annuneiator I,

and thence to the wire £, which includes the

common battery g, as shown. As shown in
Kig. 2, mis the answering loop-plug, consist-

55 ing of two insulated partsor terminals m” m2

The other plug n, which may be termed the

“eonnecting plug” is provided with two in-
sulated parts or terminals »n’ n _
observed that the strand o’ connects terminal

6o m" of plug m with terminal n? of plug n,

while strand o eonnects terminal n’ of plug

n with terminal m? of plug m—that is tosay,
the opposite terminals of the pair of plugs
are recrprocally connected together. In the

strand: o” is' placed a condenser p and the
uswal - calling-key p’, the condenser being
nearest to the plug n.

__Like patts are indicated by similar letters

..o atthe central office by a metallic cireuit a,
10

ral oifice. I'he normal circuit of the branch
@ may be traced from the normally-open -

branch @? is connected with the portions b? ¢?
. The branch «’ is normally open at the
- central office, while the other branch a? ex-
- tends through an individual annuneciator e,
~ constructed to act also as a self-induction.
~coll, and thence to wire f to ground, a bat-
"Iy ¢ being included in the ground-wire f.
~ Subscriber’s station 2 is connected in the same
- anner with the switeh-boards 1 2 3 by the
o lime Ay branceh B of said line being normally
grounded at station 2 and mwormal Iy open at;

1t will be

reference throughout the dif- |

the bell at said station,and thence to the con- |

_ station 1 to the central |
o . At the central office each branch is
. brovided on each of the switch-boards with a
. dilferent terminal, the corresponding termi- -
20 nals of the two branches on each board being,
- Dbreferably, different insulated parts of the .
same socket. Thus the sockets b ¢  of the
SRR e >acll oL the boards consist each of |
~ two parfs—that is to say, socket b consists
23
I I A | parts. ¢’ ¢ while socket d
~ consists of the insulated parts @’ @2 Branch |
- a’is.connected with the portions b’ ¢’ ¢’, while

. terminal .
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from the different strands o o', respectively,
~extend to the operator’s telephone contact-
rfo

~points, the condenser p* being placed in the
CiFGHiLWith the telephone o o |

- The several parts of the operator’s appa-
‘ratus illustrated in Fig. 2 are marked with
~corresponding letters of reference at board -
o of Fig.1. Thetest-plug g (shown at board -
ab 5, Fig. 1) 1s connected through one coil of a
consisting.of two branches o’ and ¢ The |
~normal eircuit of branch o’ may be traced.
Irom ground at subseriber’s station 1, through

at board 1, Fig. 1.
I will now deseribe

The operator at board 3, seeing shutter 2 fall,

Theoperatorat thesame time throws down the
cam-lever ¢*of herlistening-in key, thus loop-
1ng her telephone into the circuit. The opera-
tor 1s thus brought into connection with sub-
seriber of station 2 and receives the order.
She next proceeds to test the Iine called for.

T'his test is made by touching the point of
the test-plug ¢ to the outer portion d” of the
socket — that is to say, the portion of the
socket connected with the branch a’ of the tele-

phoune-line, whatever may be the particular
form of the sockets or the position of the dif-

ferent terminals thereof. If the telephone
at station 1 ison the telephone-switch and the
line is- not connected with  any other line, no
current from battery ¢ will be found present
when: the tip of test-plug ¢ is applied to the
_ If, however, the telephone is re-
moved from the telephene-switch, or if the
line has been called for and connected by a
connecting-plug with any other line upon

either of the boards, current from battery ¢g

will be sent through the test-plug ¢ and the

induection-coil ¢, and the telephone of the op-

erator being included in the circuit of the
other eoil of the induction-coil ¢’. The op-
erator, listening and hearing the sound caused

by the induced currents, will know that the

, | line is in use. If the line thus tested has
The connections p? p? | been eonnected with another line by means
P71 _

converter ¢’ and thence through resistance

g to ground, the other coil of the converter
‘being included in circuit with the operator’s
telephone. Similaroperator’sapparatus may 8o
-be provided at each of the boards, as shown

‘the operation of my
-apparatus.  We will suppose subscriber at
station 2 desires a connection with the sub-
‘scriber at station 1. Subseriber at station 2,
by pressing on his key ¢*at station 2 closes
the braneh 7* to ground, and thus carrent.
“from battery ¢issent through annunciator z. RS
00
i inserts heranswering-plugm, asshown inthe
| switch orsocket of line /o upon board 3, and
the: subscriber takes down his telephone. '
The gmnn'i(:'t-ic'cm-neietizong of branch f/ at sta-
tion 3 is thus taken off and the telephone
looped into the line & in metallic cireuit. As
soon: as the telephone is thustaken down the
circuit of battery g is connected overbranch 7
through station 2tobranch2’,and hencetothe -
‘terminals of the different sockets with which .
sald branch 7/ is connected. The test econ-
sists. in determining the presence or absence
of battery at any of the said terminals in: the
manner hereinafter explained or otherwise. =
LO¢
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of the connecting-plug n, battery will be
present at the test-pieces 0/, ¢’, &c., without
regard to the position of the subscriber’s tele-
phone. Thus, as shown at board 1, test-plug
r 18 shown applied to the test-piece O’ of
switch 0 of line @, and the telephone at sta-
tion 1 of line @ 1s on the hook. The line will,
however, test “busy” since the battery ¢ will
be fou nd conneeted with said terminal or test-
piece {’. The ecircuit may be traced as fol-
lows: From Dbattery g by wire fand branch
h? to the terminal 2 of answ ering- pluﬂ' 1,
and thence by strand o to the telmmdl 1] of
plug 72, which terminal »’ is in contact with

the test-piece ' of plug d, and thence over

the branch o to test-piece O’ of switch 0. The
resistance r, included 1n eircuit with the test-
plug, should be such that the current from
battery ¢. thus closed through the test-plug,
will not be sufficient to throw down the shut-
ter ¢ when the test-plug is thus made. The
object of the condenser p Is to prevent the
annunciator of the called subscriber from Dbe-
ing thrown down when the subsecribers are
throum htalking and hang up theirtelephones.
The cordenser p* has the same function in
case the operator should be listening in at
the time the calling subscriber hangs up his
telephone. Y hen the subscriber ea,lled hangs
up his telephone, the calling subseriber’s in-
dividual annunciator is thrown down, thus
notifying the operator to disconnect. Thus
suppose subseriber at station 1 hangs up his
telephone, as shown, while the lines ¢ and 7
are connected, as shown at board 3. The sub-
seriber at station 1 in this instance would be
the “called or answering subscriber,” and the
subscriber of station 2 would be the “calling
subscriber.” The telephone of the answering
SUbSCl iber at station 1 being hung up, branch
¢’ is connected to ﬂ*round at &,tatlon 1, and
thence to ter minal @’ of the socket d, and
thence to terminal »” of plug n,and thenee to
the tip m® of plug n, and thence by wire /i°
through the annunciator ¢,and thence to wire
f, and through battery g to ground. Annun-
ciatoreof thecallingsubscriberisthus thrown
down when the answering subscriber hangs
up his telephone. When the ecalling sub-
scriber hangs up his telephone, as shown at
station 2, current from battery ¢ will not be
sent through individual annunciator e of the
answering subscriber, since the condenser p
will be found included in the circuit. The
circuit formed through the condenser p ani
annunciator ¢ may be traced from ﬂ'mund at
station 2 over branch 7 to terminal m” of the
plagm,and thence overstrand o to condenser
», and thence to the tip n*of plug n, and
thence over a portion of branch wire «°
through the answering subscriber’s annunci-
atore, a,nd thencethr 011911 battery ¢ to ground.
The annunciator e will not be operated, there-
fore, when the calling subscriber hangs up
his telephone. In case the operator’s tele-
phone were connected into the circuit, still
the condenser p* would prevent battery-cur-

rent-from battery ¢ from flowing through an-
nunclator ¢ X

It 1s well Lnou n in the art that a condenser
in a telephone-circuit is not objectionable.
Though the line is thus made open as to ordi-
na.ry_brtttem currents, still the circuit is com-
plete as to voice currents—that is to say, the
two connected subscribers can telephone over
a circuit including a condenser the same as
if the condenser were not present.

I have described my invention as dpphed
to a multiple -switch - board telephone - ex-
change system. Certainteatures thereof, how-
ever, 11: is evident, might be employed to ad-
mntane in single switch-board systems. As

-Slmml in Kigs. "4 and 5, the loop-plug has its

two terminals on Oppomte sides thereof, these
terminals being insulated by suitable insu-
lating material. The socket shown in Fig. 6
is divided longitudinally instead of trans-
versely, as shown in Fig.

plurr of the form shown in Fi igs. 4 and 5

\I} invention as thus dmcubed adlmta of

rarious modifications, which would readily
suggest themselves to those skilled in the art,
-‘:Hld I therefore do not limit myselt to the
constructions shown.

Having thus described my invention, 1
claim as new and desire to secure by Lettel‘s
Patent— |

1. A metallic ’Lelephone lme circuit con-
sisting of two branches,one branch being nor-
mally connected with ground at the sub-
seriber’s station, and thence through the sub-
scriber’s bell to the teleplmne-switch, and
thence to the eentral office,said branch being

connected with the test portion of a socketon

cach of two or more switch-boards and being
normally open, while the other branch, bemﬂ'
normally open at the subscriber’s Statlon eX-
tends to the other terminalsof the same sock-
ets on said switeh-boards, and thence through
an apnunciator and a battery to ground, In
combination with the telephone switch and a
ground-key at the subseriber’s station, where-
b} on depressing the grounding-key current
from the battery is sent through the individ-
ual annunciator, while on Opelatmu the tele-
phone-switeh the two branches are united in
metallie cireuit.

2. A pair of loop-plugs and connecting-
cords, the strands of said cords being con-
Ilected respectively, fromone terminal of one
of the plun% to the opposite terminal of the
other plug reciprocally, in combination with
a condenser included in one of said strands,
substantially as and for the purpose specified.

3. Two metallic-circuit telephone -lines

looped together at the central station, each of
saidlines beingprovided with a ground branch
through its individual annunciator and a bat-
tery to ground, the looping device consisting
of apairof plugs, each having two terminals
and different strands, each of the terminals

of one plug being connected with the oppo-
site terminals, respectively, of the other plug,

.3.  This plug-socket,
Fig. 6,is especially designed to receive a loop-
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and a condenser included in the circuit be-
tween two of said opposite terminals, substan-
tially as-and for the purpose specified.

4. T'wo telephone-lines, each consisting of
two branches, one branch of each being nor-
mally grounded at the central office through
an annunciator and battery and the other
branch of each being normally open, a loop-
ing device connecting reciprocally the nor-
mally-open branches with the closed branches,
and acondenserincluded between twoof said
connected terminals and switchingapparatus
at the different subsecribers’ stations operated
by the telephones, whereby on hanging up

the telephone of one station the annuneciator

of the line is operated as a clearing-out sig-
nal, while on hanging up the telephone of the
other station the current is prevented from
flowing through the annunciator of the line
ot the first station, substantially as and for

| the purpose specified.

5. The ecombination, with the telephone-

line extending from ground at the central

25

30

office through a battery to terminals, one on
each switch-board, and thence to the sub-
scriber’s station and thence back to test-ter-
minals, one on each switch-board, of switch-
ing apparatus at the subseriber’s station for
forming a ground connection for the battery
or uniting the telephone-line through the sub-
scriber’s station in metallic circuit to connect
the battery to the said test-terminals.

6. The combination, with the telephone-

line extending from ground at the central
office through a battery to terminals, one on
each switch-board, and thence to the sub-
scriber’s station, and thence back to test-ter-

- minals, one on each switch-board, of switch-

4c

ing apparatus at the subseriber’s station for

forming a ground connection for the battery
or uniting the telephone-line through the sub-

- seriber’s station in-metallic circuit to connect

the battery to the said test-terminals, and

testing apparatus for determining the pres- |

ence or absence of battery-current at said test-

ferminals at the diffcrent boards to determine !

whether the line is in use. -
7. The combination, with a pair of loop- |

plugs having different terminals reciprocally !

“board.

442 144

connected together by different strands or
wires diagonally or oppositely, of a condenser
included in one of said strands, and a tele-
phone in a bridge between the cords, a con-
denser beingincluded, also, in the bridge, sub-

stantially as and for the purpose specified.

3. T'he combination, with a pair of loop-
plugs having different terminals reciprocally
connected together by different strands or
wires diagonally or oppositely, of a condenser
included in one of said strands and a tele-
phone in a bridge between the cords, a con-
denser being included, also, in the bridge, a
converter having one coil including the said
telephone and the other coil including a.
branch ground-cireuit of high resistance pro-
vided with a test-plug or movable terminal

adapted to close upon any one of several test-

pieces provided upon a telephone switeh-

9. T'wo telephone-lines a and A, each con-
sisting of two branches, branches «’ and I/
of thesaidlinesbeing each normally grounded
through the bell of its subscriber’s station
and each extending to different test-terminals,
one for each line on each board, the branches

“a’and h*being each permanently grounded at

the central office and each extending through
a battery and a different individual annun-

ciator and te different terminals, one for each

of said branches a® [i> on each board, the test
piece and terminal of each line on each board
forming a divided socket adapted to receive
a loop-plug, said” branches continuing to 4

‘normally-open grounding-key at the respect-
1vesubscribers’stationsthereof, the telephone

and telephone-switch at each subseriber’s sta-
tion, and operator’s calling, testing, and con-

-necting apparatus at the different boards,
- whereby the lines may be united for conver-
“sation at one board and tests made at any of
“the other boards, substantially as and for the

purpose specified. | -
In witiress whereof T hereunto subscribe

my name this17thdayof November, A.DD. 1888,

- CHARLES E. SCRIBNER. °
Witnesses: o | -
GEORGE P. BARTON,

ErrnA EDLER.
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