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CITARLES E. SCRIBNER, OF CHICAGO, ILLINOIS, ASSIGNOR TO TIHE WESTERN
ELECTRIC COMPANY, OF SAME PLACI. |

MULTIPLE-SWITCH-BOARD SYSTEWM.

SPECIFICATION forming part of Letters Patent No. 442,143, dated Dacember 9, 1890.
Application filed October 15, 1888,

[ N LI T TR T

To all whom Tt may corecerm.
Be it 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-
¢ nols, have invented a certain new and useful
TImprovement in Multiple-Switch-Board Sys-
tems, (Case 173,) of which the following is a
full, clear, concise, and exact deseription, ret-
erence being had to the accompanying draw-

1o ings, forming a part of this specification.

- In multiple-switch-board systems of tele-

phone -exchange, single-wire telephone-cir- |

cuits and metallic telephone-circuits have
been hereto used upon the same switeh-boards
13 and various means have been employed for
enabling the operator at one board to testany
wire called for to determine whether the line
is busy. _
My invention herein relates more especially
20 to the operator’s apparatus, and by 1ts use
the circuits are simplified. The metallic cir-
cuits are balanced, so as to avoid the effects
of induced currenis from other circuits. 1'he
test for all lines,whether metallie or grounded,
22 is made uniform, whilethe single or grounded
circuit lines may be extended to form metal-
lic circuits without disturbing the ccunec-
tions upon the switch-board with the spring-
jack switches.

A feature of this invention consists in the
discovery that the introduction of a retarda-
tion-coil into a ground branch extended from
one side of a metallic eireuit entirely over-
comes the harmful effect of such ground
branch by preventing the flow of the induced
currents, which would otherwise create anoise
in the telephone. |

In my system as hereinafter described
each metallic circuit consists of two branches,
one branch normally extending from ground
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at the subscriber’s station, through the gener-

ator and bell to the telephone switch, and

thence to the central station, where 1t 18 con-

nected through the spring and contact of a
different switch on each of the switch-boards
and from the contact of the switch on the last
- Dboard through an individual annunciator to
- ground. The other branch extends from a
“contact near the telephone-switch, through

zo the telephone at the subscriber’s station and

———-
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switches through which the other branch is
connected. Thesingle or grounded telephone-
circuits extend each from ground at the sub-

‘seriber’s station, in the usual manner, to the 55

central station through a spring and contact
of a different spring-jack switch on each of
the boards and from the contact of the switeh
on the last board through an annunciator to
oround. Therings or test-pieces of the spring- 60

jack switches are connected together by a

test-wire which is grounded through high re-
sistance—say five hundred ohms. At each
switeh-board I provide pairs of loop-plugs, a
test-plug, a telephone, and generator, in con- 65
nection with switchingapparatusarranged for
receiving the subsecriber’sorders, testing-lines
called for, and making the connections and
disconnections between the lines. T'he strand
of each pair of cords connecting the sleeves 7o
of the plugs of the pair I connect through a
self-induction coil of, say, six hundred ohms
resistance, and wonnd with, say, ten thousand
convolutions of No. 32 copper wire through a
test-battery, which may be a storage-battery 75
of, say,ten volts t¢ ground. 'T'heother strand

of each pair—that is to say, the strand con-

necting the tips of the plugs—is connected

‘througha self-induction coil of the same resist-
ance and woundinthesame mannertoground. 5o

When two lines are looped together 1n me-
tallic circuit, the opposite sides of the me-

tallic cirvcuit thus formed will therefore be
‘connected to ground on one side through a

self-induction coil only and on the other side 83
through a self-induction coil and test-batfery.
In connection with each pair of cords I pro-

‘vide a switech by means of which the tele-

phone, which is included in a normally-open
ground-circuit, may be connected by a halt- go
connection with the strand of the cord con-
necting the tips. In order that the balance
of the different sides of the metallic circuits

may be maintained, I provide a dummy tele-

phone set in a normally-open ground-circuit 93
so arranged that when connection is made
from the strand connecting the tips through
the regular telephone set another connection
will be made from the strand connecling the
sleeves through the dummy telephone set to 103
ground. As the dummy set I preferably use

1lience to the ring or test-piece of the several | a regular microphone-induction coil "and a
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self-induction coil having the same number |
of convolutions and the same amount of iron

as are used in the telephone, in order that the
dummy set may have the same self-inductive
effects as the regular telephone set. The
strand connecting the sleeves of each of all
the pairs of cords on the different boards may
be connected with the same test-battery.

In the accompanying drawings, which are
1llustrative of my invention, Figurelisa dia-
gram showing three telephone-lines—two me-
tallic and one single—connected with three
switch-boards and an operator’s outfit at two
of theboards. Fig.2is a detailed view illus-
trative of a pair of cords and loop-plugs and
the connections with the different strands
thereof to ground through the self-induction
coils, together with the switch for connecting
and disconnecting the telephone set and the
corresponding self-induction and induetion
coils with the different strands, the test-plug
and its circuit through one coil of an indue-
tion-coil, the other coil including the tele-
phone, the test-battery, and a ccnnection
therefrom leading to a second pair of cords.

Fig. 3 1s a detailed sectional view of one of

the loop-plugs. |

Like parts are indicated by similar letters
and figures of reference throughout the dif-
ferent figures. "

Subscriber’s station 1 in Fig. 1 is connected
with the switch-boards 1, 2, and 3 at the cen-
tral office by a metallic circuit «, consisting
of two branches or limbs a” a®. 'The normal
circuit of limb o’ may be traced from ground
at subscriber’s station 1, through the gener-

atorand bell at said station to the telephone-

switch, and thence, as shown, to the ceuntral
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office, and thence through the spring and con-
tact of switches b’ b?b%on the different switeh-
boards, and from the contact of the switech 43
on the last board, through an individual an-
nunciator ¢, and thence to ground. The cir-
cuit of the limb or branch ¢®* may be traced
normally from a contact-point near the tele-
phone-switch of station 1, through the tele-
phone at said station, and thence, as shown, to
the central office to the test-piecesor insulated
tubes of the series of switches b” 6 b%. The
metallic circuit as thus traced is old and well
known. The single or grounded telephone-
line d extends in the ordinary way from sub-
seriber’s station 2 to the central office, and
thence through switches ¢’, €*, and e’—one
on each of the switch-boards—and from the
switch on thelast board through an individual
annunciator fto ground.
cuibtis provided with a test-wire g, which con-
nects together the frames or test-pieces of the
switches e’ e? €, and through resistance ¢’ of,
say, five hundred ohms, to ground at the cen-
tral station. Thus the test-wire of each sin-
gle line is provided with a connection or ter-
minal on each of the switches of the line,
the terminals or test-pieces being normally

open, the test-circuit being provided, however,
with a permancnt ground-connection through |

‘nected together by means of strand n.

~connected through a test-battery

'This grounded cir- |
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high resistanece.
through high resistance is a novel feature of
my invention.

The metallic circuit i of station 3 is con-
nected with switches ¢ 4% 43 and through an
annunctator k& inthe same manner heretofore
described with respect to the circuit of sta-
tion 1. At each of boards 1 and 3,1 have
gshown an operator’s outfit. At board 1 the
telephone-lines a d are shown looped together.
At board 3 connection has been made with
switeh % of line i, and the test-plug isshown
touching the test-piece of switch 0% as if the
sabseriber 8 had called for subscriber 1, and
the operator, having received the call, was in
the act of testing to find out whether the line
of subscriber 1 was in use. As line aof sub-
seriber 1 1S connected with line  of sub-
scriber 2 at board 1, the operator testing at
board 3, as shown, will find the busy-test in-
dicated. -

In Fig. 2 I have shown an operator’s outfit
in detail in the position indicated at beard 3,
Ifig. 1. | | |
- I will describe the operator’s outfit shown
in Kig. 2indetail. Theloop-plugsll areof the
form shown in Fig. 3, and are connected by a
palr of flexible cords. Strand m connectsthe
insulated sleeves of the two loop-plugs to-
gether, while the tips of said plugs are con-
A
branch m’ extends from strand n through
self-induction coil m* and test-battery m? to

ground. From the strand n, which connects

the tips, a branch n’ extends through a self-
induection coil n® to ground. Thus we have
from each of the strands of the cords con-

‘necting loop-plugs [ !, a branch connection

to ground, andineach of these branches is in-
cluded a self-induction coil, the branch from

the strand connecting the sleeves after pass- -

ing through its self-induction coil m? being
_ _ m°. These
seif-induction coils 7* and m?should be of the
same construction, in order that theirself-in-

ductive effects will be the same upon the dif-

ferent sides of a metallic circuitformed when
two metallic telephone-lines are looped to-
gether by means of the loop-plugs 1 7’.

The operator’s telephone o is eonnected in

‘branch wire o’ with the strand », whieh con-

nects the tips of the loop-plugs. This branch

0’ includes spring 0® and telephone-contact

o® of a loop-switch, and after passing through

‘the telephone set is connected with ground.

1o balance the self-inductive effects of the

telephone set o, I provide a branch p from
‘the strand 7, connecting the sleeves of the

plugs, which brauch pextends through spring

p” and contact p* through a self-induction
coll p° and an ordinary microphone-indue-
“tion coil p* to ground.

Thus whenever the

telephone o is connected with the strand 7,
‘as shown in Fig. 2,a branch p is closed to the
‘other strand n of the cords through appa-
ratus p° p, having the same self-inductive ca-
pacity as the telephone set. Bridged across

T'he connection to ground
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the telephone is a wire gj including a w md-
ing of the com*erter or induction-coil ¢’.
Test- pluﬂ' g* is simply an ordinary terminal
which 1s promded with a single connection
or strand ¢, Whu;h includes the other wind-
ing of converter ¢ and extends to ground.
4 It 18 evident that the presence of a Vlbrﬂ-
tory or pulsatory current upon wire ¢* will
be indicated to onelistening at the telephone
0. Wire 7, connecting between self-induc-
tion coil m® and battery m°, 1s simply a con-
nection with a strand of another pair of
cords. There may be, for example, twenty
pairs of cords at each switch-board. I will
not specitically describe the clearing-out an-
nunciator, the calling-keys, and the oener-
ator connections, since they are old and their
operation understood by those having any
knowledge of telephone-exchange apparatus.
The operator’s apparatus at board 3, Iig.
1, is lettered to correspond with the same ap-
pamtus in Fig. 2. The operator’s apparatus
at board 1 of B ig. 1isthesame,thoughshown
in a different position. At board 3 the tele-
phone o is in circuit, while at board 1 the
telephone-cirenit is open at the loop-switch s,
the plunger of said switch s being forced
down so as to lift the springs of
from their contacts. The test-plug s’ is rest-
ing in its socket, while the two loop-plugs s°
$° are ShOWH inserted in the spring-jack

switches ¢’ 0/, so as to loop the telephone-

lines o and d tﬁﬂ*ethel

When any tWO lines are connected together,
whether metallic or single or a metall.lc Clr-
cuit with a single circuit, as shown, the test-
battery m° will be connected to the test-pieces
to all the spring-jack switches of the two
connected lines. In case of metallic circuits
it is essential that the connection with the
test-battery be through a self-induction cotil,
and it is especially desirable, though not es-
sential, that the other branch or limb of the
circuit be provided with a corresponding
branch ground-connection through a self-in-
duection coil of the same character, in order
that there may be a balance between the dit-
ferent sides of the metallic ecircuit. Y hen
the operator connects his telephone to one
side of a metallic circuit, it is also desirable
that a corresponding connection bemade with
the opposite side of the metallie cireuit,in or-
der that the balance with respect to induc-
tive effects may be maintained.

"The steps or motions of the operator 1n re-
ceiving a call, testing the line called for, com-
pletmo the Conue(,tmlls, and dlswnneetmﬂ*
the lines when the subscribers are done talla—
ing are briefly as follows: The individual
annunciator- drop, as k, falls. The operator
at once inserts the answering loop-plug { in
the spring-jack switch of the corresponding
line and brmn‘s the telephone o into circuit
and receives 1]_1@ order. Thereupon the test
is made of the line called for by applying ter-
minal ¢* to the test-piece of the spring-jack
switch of the line thus required.

salid switch

is busy, the test-pieceof the spring-jack switch
tested will be connected with bmttery and
current from said battery will be sent over
wire ¢, which will cause a sound in the tele-
phone 0. This will be notice to the operator
that the line tested is busy, and the calling
subscriber will be notified to wait. 1f, how
ever, there is no sound in the telephone when
the test is made, the operator will know that
the line wanted is idle and will at once com-
plete the connection by inserting the other
plug of the pair, as [/, in the spunmmeh
switeh of the line. The connections will then
be complete, and the called subscriber will be
notified by current sent from the generator
over his line. The clearing-out signal 1s re-
ceived upon a clearing-out annunciator in-
cluded in the strand connecting the tips of
the plugs. The operator, seeing the clearing-
out drop fall, listens to make sure that the
subscribers are through, and then simply
pulls out the loop-plugs.

It will beobserved that the balance is main-
tained during the entire time that the two
lines are (30111:1ected

My invention admits of various modifica-
tions that would readily suggest themselves
to those having any special knowledge of tele-
phone-exchange apparatus, and I therefore
do not limit myself to the detalls of constl te-
tion shown. |

Having thus deseribed my 11went1ou -I

‘claim as new and desire to secure by Lettels

P Ltent---«- -

1. The combination, with nletallic-circu:it

telephone-lines looped together in metallic

circuits by a pair of loop-plugs and flexible
cords, of a branch circuit to ground from the
strand connecting the sleeves of the plugs,
said branch including a self-induction coil
and a battery, said telephone-lines being con-
nected each with different switches on each
of two or more switch-boards,and the sleeves
of said plugs being conueeted respectively,
with the test—pleees of the smtchea of the re-
spective lines, whereby the test-battery is
connected to said test-pieces, while the flow
of induced currents upon the metallic circuit

“is prevented, substantially as described.

2. The combination, with a telephone-line
connected with switches distributed on dif-

ferent switch-boards, of test-pieces, one on

each switeh,the test-pieces being permanently

connected together by a wire connected

through resistance, of a loop-plug inserted in
one of said switches, tho tip of said pluglift-
ing the spring of the switchin whieh it is in-

serted and forming contact therewith, while
the sleeve of said plug is connected with the

test-piece of said switch, a branch cireuit to

oround fronm the strand of the cord connected
with the tip of the plug, and a self-induction
coil and battery included in said ground

branch, substantially as and f01 the purpose

Speuﬁed
3. A pair of loop- phws and flexible COl'db

If the line.) ﬂdapted to conncct two telephone-lines to-

70

75

S0

QO

I0O0

1o 5

ITO

-

120

130

.. R




IO

20

gether, in combination with a branch cireuit |

from one of said strands through a self-induc-
tion coil and battery to ground, and a corre-
sponding branch ecircuit to ground from the
other strand through a corresponding self-
induetion coil, substantially as described.

4. The combination, with a metallic-circuit
telephone-line extending from a subscriber’s

station to a spring-jack switch 4t the central |

station, of a loop-plug inserted in said switeh,
a flexible cord having two strands connected

with the different terminals of said plug, the
operator’s telephone-outfit,and a correspond- |

ing dummy outfit, and a switching device

‘whereby the telephone-outfit and the dummy
outfit may be connected to the different
strands of the cords, substantially as de-

scribed. |
~ d. Thecombination,with the twostrandsof a

flexiblecord,eachstrand beingprovided witha
permanent ground-connection, of two branch

circuits to ground connected with the differ-

-~ ent strands of the cord, one branch contain-

_25,
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ing a telephone and the other branch contain-
ing a corresponding self-induction coil, and a
switching device whereby the telephone and
the corresponding self-induction device may
be connected at the same timewith the differ-
ent strands, respectively, of the cord. |

0. In a telephone-exchange apparatus, a

pair of cords provided with terminal loop-

plugs adapted to form connections between
the telephone-line terminals, of a permanent

branch connection from one of the strands of

said cords through a self-induction coil and a
battery to ground, substantially as and for
the purpose specified. o

7. The combination, with a metallic circuit
a,extending from a subscriber’s station to the
central office and being there normally con-

nected with several spring-jack switches b’ H?
b° on different switch-boards, of a single tele-

~ phone-line circuit d, extending from its sub-

45
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scriber’s station to the central office and be-
ing there connected with several spring-jack
switches e’ e ¢’ on different switch-boards,
the test-circuit ¢, connected with the insu-

- -lated frames or test-pieces of said switches ¢’

e’ e’, sald test-circuits being connected through
resistance ¢’ to ground, a pair of loop-plugs
s*s®and their cords connecting said telephone-
lines together upon one of the switch-boards,
a test - battery, and a self -induction coil
branched to the strand of the cord connect-
ing the sleeves of the plugs, and a current-
indicating device at another board adapted
to be connected to the test-ring of either of
the switches of said line, whereby it may be
determined whether either of said lines is in
use. | | |

- 8. The combination, with a metallic circuit
a, extending from a subscriber’s station to the
central office and being there normally con-
nected with several spring-jack switches b’ 2
63 on different switch-boards, of a single tele-
phone-line circuit d, extending from its sub-

442 143

ing thére connected with several spring-jack
switches e’ ¢° ¢® on different switch-boards,
the test-circuit g, connected with the insu-
lated frames or test-pieces of said switches e’
e €%, said test-circuits being connected through
resistance g’ to ground, a pair of loop-plugs
s*s® and their cords connecting said telephone-
lines together upon one of the switch-boards,
a test - battery, and a self - induection coil
branched to the strand of the cord connect-
ing the sleeves of the plugs, a corresponding

branch to ground from the other strand of the

cord,including a corresponding self-induction
coil, and a current-indicating device at an-

~other board adapted to be connected to the

test-ring of either of the switches of saidline,
whereby it may be determined whether either

of saild lines ig in use.

9. The combination, with a metallic eireuit

a,extending from a subscriber’s station to the

central office and being there normally con-
nected with several spring-jack switches b’ 1?2
b° on different switeh-boards, of a single tele- «
phone-line circuit d, extending from its sub-
scriber’s station to the eentral office and be-
ing there connected with several spring-jack -
switches ¢’ ¢° €° on different switch-boards,

‘the test - circuit ¢, connected with the insu- :

lated frames or test-pieces of said switches ¢’
e® €%, said test-circuit being connected through
resistance g’ to ground, a pair of loop-plugs
s*s’and their cords connecting said telephone-
lines together upon one of the switch-boards,
a test - battery, and a self < induction coil
branched to the strand of the cord conneect-
ing the sleeves of the plug, and a correspond-
ing branch to ground from the other strand

of the cord, including a corresponding self-

induction coil, substantially as and for the
purpose specified.

10. The combination, with t wo metallie tele-
phone-line circuits looped together at one of
several multiple switch-boards with which
sald lines are connected, of a branch c¢ireuit
from the side of the united circuit, said
lines connected with the test-pieces of the
switches, said branch including a self-indue-
tion coil and Dbattery, and a corresponding
branch circuit to ground from the other side
of said metallic circuitthrough a correspond- -
ing self-induction device, whereby the said
circuit is balanced with respeet to inductive
effects, substantially as and for the purpose
speclhed. . - -

11. The combination, with an operator’s
telephone and switching apparatus, of a
bridge-wire q between the terminals of said
telephone, said bridge-wire containing one
coilof a converter, and a ground-cireuit g3, in-

cluding the other coil of said converter and

provided with a movable terminal ¢* sub-
stantially as shown and desecribed. S

12. The combination, with the telephone
connected with a strand of a flexible cord in -
the united circuit of two telephone-lines, of a
converter with one of its coils bridging said

scriber’s station to the central office and be- | telephone, a circuit provided with a movable.




442,143

ferminal, including the other coil of said con-
verter, and a test-terminal of another tele-
phone-line, to which said movable terminal
is applied, substantially as and for the pur-
pose specified. |

13. The combination, with a telephone-line
connected with switches on different switch-
boards, the switches of said line being pro-
vided with test-pieces permanently connected
together, of a loop-plug inserted in oune ot
the switches of said line, one point or ter-
minal of said plug being connected with the
spring or line terminal of theswitch and the
other point or contact of said plugconnected
with the test-piece of said switeh, the strand
of the cord connecting with the terminal of
the plug which is closed to the test-piece of
{he switech being branched through a self-
induection coil and Dbattery to ground, sub-
stantially as and for the purpose specified.

14. The combination, with several pairs of
cords and their loop-plug terminals, of tele-

1

phone-lines each connected with two or more
spring-jack switches distributed on diiferent
switeh-boards, the test-pieces of the switches

of the different lines respectively being per-

manently connected together, the terminals
of the different loop-plugs being adapted to
close the one to the line terminal or spring
of the switch in which it is inserted and the
other terminal to the test-piece of the switeh
and a battery branched through different
self-induction coils to the strand of each of
the pairsof cords, which strand connects with

oy

30

the terminals of the plugs which close upon 33

the test-pieces of the switches, whereby a com-
mon battery supplies.current for many test
connections. |

In witness whereof I hereunto subsecribe

my name this 10th day ot October, A. D 1888. 40

CHARLES E. SCRIBNEL.
Witnesses: o
CHAS. G. HAWLEY,
(EORGE IP. 3BARTON,
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