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To all whom it 7a-mly* CONCEFI:
Be 1t known that I, JoHN J. CARTY, of Cam-

bridge, in the county of Middlesex and State

of Massachusetts, have invented certain Im-
provements in Mult; ple Switching Apparatus
and Test-Circuits for Telephone-Exchanges, of
which the following is a specification.

This 1nvention re]ates to the manipulation
of the numerous line-wires centering in a tele-
phone-excnange or large telegraph central of-
fice. 1t 1s especially adapted for use in con-
nection with the present well-established sy s-
tem of interconnecting, by means of suitable
apparatus at a central station, telephone-lines
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15
- stations. The most approved appliance now
In use for this purpose is known as the ‘“mul-
tiple switeh-board.”” This switch-board is
really a number of switch-boards, each com-
plete in itself, and the entering subscribers’
line, while provided with an annunciator or
other signal-receiving device at but one of the
boards, loopssuccessively to each of the others,
so that,although a subscriber’s call is answered
at his own board only, the operators at the
other boards may connect their lines with the
sald loops by means of spring-jacks, and thus
each operator is enabled to effect bhe inter-
connection of any two lines without moving
from one switch-board to another. Each op-
erator has the charge of a certain number of
lines, and i8 required to answer the calls of
the annunciators representing that number,
and may, moreover, connect any of the said
number with any other line entering the of-
- fice and terminating on other boards, as all of
the said entering lines are represented by a
spring-jack or looping device upon every one
of the switch-boards. It is evident, however,
that calls will frequently be made for lines
which are already in use, and it is requisite,
therefore, to provide means whereby the op-
erator at any one switch-board of a multiple
series may instantly and certainly ascertain
whether any given line be already connected
with another at some one of the other switch-
boards of the series, Such appliances are now
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well known in the art, and are techmeally
termed ‘‘try-signals’’ or “itest circuits and Sig-
QO Hﬁls 77

The plen ‘Whl(‘h 18 1n most general use

which converge from a number of subscribers’

1S to connect a normally-insulated portion of
all of the spring-jacks of each line together by
special conneeting-wires, and so to arrange the
spring-jacks and plugs that the plug-connect-
or, when inserted in any jack, will, in addi-
tion to its principal function of conneebmg one,

S5

line with another through its conducting-cord,
ab the same time unite the normally- msu]eted .

T,

portion through 1ts own substance with the
line-wire which is grounded at its distant end.
A battery is mcluded in the operator’s tele-
phone-circuit at each switch-board, and by -
the use of these deviees 1t is easy for any op-
erator to ascertain whether or not any desired

6O

atiother. This is done by touchlnn' the end of
the connecting-plug to the insulated portion

of the 5p11ngjack representing the said line,
and at the same time listening at the tele
phone. If the line be at liberty, the battery 70
in the telephene loop has no complete circuit,
and nothing is heard; but if the line be in use
a click will be heard in the telephone, because
the normally insulated portion is connected
through an inserted plug with the line at soine
other boa.1d thus furnishing a circuit for the
battery.

Now, the circuit ‘heretofore almost univer-
sally emp103 ed in telephone and telegraph
communication is constituted of but a single
metallic wire, the earth being utilized as the
return- 01rcu1t the line-wire under these cir-
cumstances belnﬂ' grounded both at the cen-
tral and the terminal subscribers’ station. As
a consequence, nearly all of the switch-boards 85
at present in use are edepted to the single-
wire circuif.

The extraor dmery growth and extension of
the business of electrical communication, and
the contingent multiplication of wires neces- go
sitating their grouping together in cables, has
agglavated the well-known ec¢ircuit disturb-
ances,which have been heterogeneously classed
under the head of ‘‘induction,’’ causing mes-
sages passing on the various lines to interfere
materially with one another, especially in the
case of the telephone. To obviate or neutral-
ize these disturbances, the ordinary laboratory
i expedient of using areturn-wire, substantially
equidistant with the main wirefrom thesource 1co
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- of disturbance, has been resorted to, in . which

case the earth-return is of course dlspensed
- with, and in the operation of long trunk or
inter-urban lines this expedlen‘o IS NOW very
~fuccesstully employed.

With existing systems of telephonie inter-
communication it is obviously impracticable
to connect the single-wire lines directly with
the absolutely metallic or double-wire lines
without depriving the latter of their neutral-
1zing function; but it is also evident that if

i

all of the single-wire circuits were converted |
‘1nfo metallic return-circuits it would then be-

possible to 1nterconnect the trunk and local
lines. It 18, however, found in practice that
the general introduction of the return-wire
seriously complicates the switch-board, espe-
clally in the multiple switch-board system

- (to which my invention is particularly appli-
20

5

the return-wire to all of the boards in the sys-
tem. |
It has been proposed, instead of converting

the single cirecuits into complete metallic cir-
25 cuits, 130 rin a return-wire for each circuit,
both direct and return wires being furnished
with earth-terminals, and the direct or origi-
nal conductor being connected with the sev-
eral boards of the System in the ordinary man-
ner. Circuits so constructed can be connected
with one another by the ordinary arrangement
of switch-boards, and by virtue of the paral-
lelism of their wires are free from induction
from other wires. This mode of constructmg
double-wire circuits commends itself also in
view of the fact that in an established tele-
phone-exchange the work of adding the re-
turn-wires to the original wires consumes a
considerable period of time, and that for a
comparatively long interval it is therefore
necessary to operate a system which is com-
posed partly of single.wire grounded circuits,
partly of double-wire grounded circuits, and
partly of absolutely metallic or non-gr ounded
circuits. 1t may furthermore be assumed that
some circuits, by reason of special circum-
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stances, will remain unchanged, so that the

three classes enumerated herein must always
be counted upon. The invention which I am
about to describe is particularly adapted to
these circumstances. This plan, without fur-

‘ther invention, answers very well when both
circuits of two to be united are of the same
class or character; but where they are to be
connected with a,bsolutely metallic or double-
wire circuits of the trunk-lines the same diffi-
culty which has been hereinbefore pointed out
still obtains,-and for the successful operation
of sucha compound system additional appli-
ances are reqguired.

The objects of my invention, then, are to pro-
~ vide a system of appliances and ma111pul%10n
whereby these double-wire earth-terminal eir-
cuits may be connected with one another, and
also with the continuously or completely
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metallic trunk-lines; to accomplish this end

cable,) where it would be essential to extend

| trustworthy and eficient ¢ try - signal”? or

‘‘ test-circuit,’”’ and to do thiswhile dispensing
with the introdaction of complicated or intri- 4c
cate appliances.

In pursuance of these objects my invention,
broadly stated, consists of a multiple switch-
ing system provided with suitable and con-
venient appliances for the interconnection of ;g
double-wire circunits grounded at both termi-
nals either with single-wire ground-terminal
circuits or with complete double-wire or abso-
lutely-metallic circuits with equal facility, and
In the combination of such a system with a 8o
test-circuit and appliances for the manipula-
tion thereof, whereby the connection of any
two double-wire circuits with one another may
be ascertained at any board in the system,
though there be no ground-terminal included 85
in the compound ecircult so constituted.

1t consists, also, in certain combinations of
circuits and 1n'-'3t1uments and 1n specific de-
tails of construction, all of which are delin-
eated 1n the drawings, and which I shall now 90
proceed to point out and describe. o

In the drawings which illustrate this speci-

fication, Figure 1is a diagram of the arrange-

ment of circuits and appliances involving my
invention. Fig.2 showsa modification of the g5
test-circnlt and apparatus. Fig. 3 is a modi-
fication of the plug-connector used in connect-
ing grounded double-wire circuits with coms-
pletely-metallic circuits or two metallic eir-
cuits together., I'ig.4 1san enlarged sectional 1oc
view of the special form of conneécting-plug,
which 1nvolves the testing-ground.

The drawings show my invention applied to
a system of multiple switeh-boards compris-
ing single-wire grounded terminal circuits I ros
and L’,return-wire circuits L’ and L#, both ends
provided with earth-terminals at the central

“station, and complete metallie circuits L° and

L. By its use I connect any circuit of either
class with any other circuit of the same or of 110
any other eclass without being necessitated to
use 1ntricate or delicate apparatus.

In thelines I/, 1%, L’ and L* the sub-stations
1, 2, 3, and 4 are indicated at the extreme
right of the drawings, and the several sub-
stations areconnected with the central station
by the single-line wires L and L? and by the
double-line wires I’ and L* A breakor hiatus
1s shown in the drawing of each line, indicat-
ing that anylength of line may be employed,
as required. Considering, first, the two single-
wire lines I and 17 it will be seen that, start-
ing from the earth at sub-stations 1 and 2, they
pass via their respective line-wires L' and L?
to the central station. There they are pro-
vided with a spr ing-jack at each board.

It may bestated,once forall,thateach spring-
jack consists of a metal frame, b, provided at
1ts front end with a plug-socket, a contact pin
or point, ¢, supported in the said frame, but
insulated therehom and a contact-spring, «,
Supported at the rear of said fr ame,- but like.
wise insulated therefrom, and normally press-

[1§5
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- without 1nterfeung Wwith the operation of a | ing with its free end upon the extremity of the




contact-pin ¢, and that when a a connecting-

- plag is thrust 1nto the spring Jack Its opera-

[O
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20

tion is to lift the spring @ from the pin ¢,
bringing it into contact with its own metallic
end, thus breaking the original line-circuit
and transferring it thmun*h the plug to a flexi-
ble conductor atta,ched thereto ,

All the metal frames of the spring-jacks of
each line are electrically united by a separate
wire conductor, 15, for the purpose of estab-
lishing a test-cir cmt as hereinbefore described.

The line-circuit, 1eachmg the first switch-
board, A of the multlple series, passes to the
Sprmgywa reaching firstthe spring a, which
rests upon the pin ¢, thls 1n turn bemﬂ* united
to the wire 16, leading to the spring Jaek 12 at
the next switch- board, B,and in the same man-
ner through all the switch- boards of the series
A, B, C, and D. Theseveral single-wire lines,
after passing each through a spring-jack at
every board, are led by a wire, 60, to someone
of the boards, where, after passing through an

~anpunciator, A, they are terminated by a
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ground wire or connection, the annunciators
of the different lines being distributed among
the different boards. Theline I/, for example,
is shown as being terminated at board D, while
L? is terminated at board C, the division be-

tween the several switch- boards being indi-

cated 1n the drawings by dotted lines..

It 1s to be understood of course,that in prac- '

tice any number of either class of line may be
operated.
The lines with wire-return I* and L* are now

to be considered. These are connected with

the several boards and springjacks in the
same way as the single lines, hereinbefore de-
seribed, with the exception that the outer ends
of the hnes instead of being provided with

ground- terminal connections at the distant

sub-stations 3 and 4, are brought back by par-

allel return- conductms 71 and 72, and are’

grounded at the central station, where the
original central - station ends are likewise
gmunded It will, however, be observed that
at board A there IS promded for each of the

~ lines of this class an extra spring-jack, J’,

50
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(formed In every respect like the other jacks, )'

which is placed in the cirenit of the return-
wire 71 or 72, the line being united to the
spring of said jack and the refurn - wire
ground - terminal connection with the insu-
lated contact-pin thereof.

The function of the extra jack J' will be
hereinafter described.

At the leftside of the dmmnﬂs may be seen
the connecting and controlling dewees which,
however, constltute no part of my lllVthIOIl

- and are here shown and described solely for

60

the better elucidation of the subject. Théy
comprise two flexible conductors, 5, each ter-
minating in a plug, E E. Each cord is at-
tached at its fixed extremity to a key, 6, the
back contact of which leads by wire to con-
tact-springs 9, which are normally in contact
with one another. A mormally-open branch
circuit, including telephones T and a local bat-

tery, B, is terminated by contact-points, cne
on elther side of the spring-jaws 9, sothat the
telephones may be readily mtloduced into the 70
plug and cord circuit by simply pressing a
button, p, by -which the Spring-jaws 9 are
parted and each one brought into circuit at its
outer side with the contact-point 10. The
front contact of both keys is united by wires 8 73
with one pole of an electrical generator, the
other pole whereof is grounded, so that press-
ing either key will send a calling - current
through the cord and plug to theline to which
the said plug may be at the time connected. 8o
Finally, the plags E F' have each a heel-piece

of metal electrically 1n union with a metal

pld,te or seat, s, which is grounded through a
wire, 81. W’hen stations upon either of the
single-wire lines—say L'—wish to communi- 85
cate with others of the same class—I7? forex-
ample—the subscriber calls in the usual man-
ner, dropping the annuneciator A on the board

at which his line terminates—in the present
case, D—and makes known his desire, the op- go
erator answering him by inserting one plug,

E, in the jack 11. The butt of the other plucr
being grounded, the operator is enabled to
bring his telephones into the circuit simply

by pressing the button p. Ascertaining that cjs
the station on 17 is the one desired, the oper-
ator touches his remaining plug 60 the metal
frame-work of the jack 12, representing the
line I? on board D, llstemuw at the same time

at his telephone. If that lme 18 not in use, 100
the touch will produce no sound in the tele- -
phone, and the operator becomes cognizant
that the desired line is not already in use at
any other board, and unites the lines by plac-
ing theremaining plug, E, intheJaGI{ 12 of the 1035
lme desired. Then - by pxessmg the keys 6
either line may be called; or by pressing the
button p the operator :mtroduces his tele-
phone into the ecircuit, and may converse with
elther subscriber. On the other hand, if I? 110
should be ailreadyin use on some other hoard,
the test-wire 15 of that line is brought into
contact with the lineof said board through the
plug-connector by the insertion of the plug,

and a civcuit for the battery B in the oper- 11,

ator’s telephone-loop is thus completed, when
the second plug-connector is made to touch
the frame of any jack 12 of the sameline. A
click 1s thus heard in the operator’s telephone, =
and the line is known to be already in nuse. 120
This feature i1s not c¢laimed herein, since it is

“deseribed and claimed in Letters Patent No.

205,021, 1ssued September 9, 1884, to Chas, L.
Scribner, to which patent reference is hereby
made. This test-ecircuit feature has, how- 125
ever, been fully explained here to show that
the connection of any two grounded lines on
any of the boards establishes through the plug

a contact between the said lines and the nor-
mally-open test-wire 15, so that when the said 130
test-wire or the jack- frame is touched ab any
other of the switch-boards by a terminal of a
telephone - circuit, including a battery, (the

other terminal of the same bemg grounded, )
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the said battery-circuit 1s closed through the

telephone, producing the test-click.
I have now described the operation of con-

necting any two single-wire grounded lines.
The operation of connecting any two of the
return - wire . nround tel mlm,l lll]eS—SHCh a8
I and 1!
of the sinnle wue ]]11{*8 {o one of the second
class 1s, in fact, identical with the foregoing,
since 113 1S ObVlOD that the only difference in
the character of the lines 1s in the location of

" the outer terminal ground, and that it cannot

- be material in practice where that terminal 1s |

15

20)

25

35

located, since both classes of circuits are, for
the purposes of this specification, in circuits
having earth-terminals at both ends. When,
however, we consider the problem of connect-
ing the absolutely-metallic or non-grounded
circuits with the grounded return-wire cir-
cuits, the conditions are difterent. 1t now be-
comes necessary not only to provide appliances
for connecling the two ends of the absolutely-
metaliic cirenit with the corresponding two
ends of the grounded return-circeutt, but also to
provide that the act of connection shall dis-

sever the two ground-terminals of the latter

and the continuity of the former. IFuarther-
more, it becomes evident that a new fry sig-
nal or testing device must be devised, since
the efficiency of the ordinary test-circult 1S
dependent upon the fact that the act of inter-
conneetion grounded thie normally-open test-
wire 15 through the jack-frame, plug, and con-

nected lines, and since 16 18 obvious that the

act of connecting two metallic or loop circuits,
which are totally independent of ground-con-
nections, can have no such etect. It would be
comparatively easy to provide such appli-
ances if complicated apparatus were unob-

o jectionable: but I desire to nrovide appliances
40 J ) :
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‘the grounded return-wire lines.

of simple, easily-understood, and easily-oper-
ated character.

- Lfand Lf are the loop-terminals of the ab-
solutely metallie trank-lines. ..

The multiple switeh-board A 1s provided
for use as the special board at which the trunk
metallie circuits may be interconnected with
In view of
such connections, each of the said lines 1s pro-
vided at the board A, as hereinbefore de-
seribed, with an extra spring-jack, J’, through
which the return-wire passes to earth.

It i1s found convenient 1n practice to termi-
nate the trunk metallic cireunits at a switching-
table, M, separate {rom the regular boards,
and the conducting cords 83 and &4, with the
plugs G*and G’ at the board A, connect by suit-
able wires Wwith an ordinary spring-jack, H, on
the table M. 'Uhere is ﬂ,lso placed . at the in-
termediate board, A, aseparate telephone out-
fit, T, connecting by loop-wires 19 and 22 with
switches or keys £ & ou the trunk-table M, but
having also branches, one, 21, leading from
one side of the telephones to earth, and the
other, 17, leading from the other side of the
telephones ﬂllOH“h a battery, d, to a flexible
cord and plu , p’, this latter belnn' for test.

O and R are two double conductor-plugs
upon the trunk-board, each leading by means

of two separate conductors to two keys, R be-

[ ing connected with the keys 29 and 36, and O

with 28 and 34. The back contacts of the keys
34 and 36 are united by a wire, 35, and the
back contacts of the two upper keys, 28 and
29, are connected by wires 256 and 26 through
a jaw-spring, 24, which provides for the intro-
duction of a telephone-loop, U, when a button,
V', is depressed. The telephones T° of this
loop are adapted to be introduced into the
plug-cirenit by means of normally-open branch
wires 85 and 86, which constitute a closed loop
when the button V 1s pressed, because the
spring -jaws 24 are then pressed outwardly
against the contacts 87. 'They may also, by
moving the double key orswitchkk, be brought
1nto eireuit with the telephones T at the board
A. One of the poles of the clectrical genera-
tor below 1s connected by wires 33 to the {front
contact of the two upper keys, 28 and 29, and
the other pole of the said generator is sm:n
larly united by wires 37 and 38 to the front
contacts of the two lower keys, 34 and 36, so

that when any two metallic circuits are united

through these keys calls may be sent 1n one
direction by pressing one of the pairs of keys
28 and o4, and Opposﬂaely by pressing the other
pair. '

S S are two spring-jacks or plug-sockets,
which are continuous in their circuit—that is,
the frame, spring, and contact-point are all in
electrical union with oneanother. These serve
to receive and unite the conductors of one dou-
ble conductor-plug, R, so as to complete the
circult thereof, while the complementary plug
O 18 being used to answer calls by being in-
serted in the jacks P.

The lines L? and Lfrepresent metallic trunk-
circuits leading from distant exchanges.

Assuming, now, that the distant e\cha,nfre
desiring
tion on line L# signals the operator at M by
throwing the -*mmmmato A. The operator
at I answers by inserting the double-wire plug
O in the spring-jack P "~ This connects the
two line-wires ¢ and f with the two conduct-
ors 31 and 30 of the plug O, and thus severs
the continuity of the line 1n the spring-jack
P, and extends the two wires ¢ and f thereof
to the terminals 91 and 32 of the plug R, where,
however, they remain open until or unless the
sald plug R is inserted 1n the socket S, which
unites 91 and 32, closing the circuit. The op-
erator’'s telephone, set U, 1s then connected in
circult by depressing the buatton V, and tele-
phonic communication is thus established.
When the operator at H ascertains that L* is
the line wanted, he notifies the operator at the
special multiple board A Dby depressing the
double-key £ £, and the operator at A then
inserts the plug G’ in the spring-jack J’ and
plug G° into spring-jack J. This cuts off both

oround-terminals of the line L* and extends
the two wires 72 and 73 of the said line to the
spring-jack H on the trunk-table M, which

to be (.onue,eted with, say, a sub- &ta-'

7C

75

KO

92

95

105

F10

L2C

125

I30



Ln

353,350 S B

Rpring- Jack is thereupon connected with the | tra contact- -spring for the same pu1pose and
- metallic trunk:line I/ by withdrawing the

plug R from the soeket S and msertmmP it in
the jack H.

It is obvious that the position of plugs &
and G* can be reversed without affecting the
result.

The switch-board A is one speclally pro-

- vided to operate intermediately between the

[O

long line metallic trunk-circuits and the local
lmes It differs from the 1eo*ular boards not.

- only in being provided with the extra jack J’,

15

20

25

20

but also in thab 16 1s not provided with sub
scribers’ annunciators, and the duaty of its op-

erator is to make whatever connections or dis-

connections are called for by the trunk-line
operators.

It is of eourse essential, whenever a line of
the local system is. aheady in at board A, be-
Ing connected with a totally-metallic clrcult
through the trunk-board M, that the fact may
be readily ascertained at any other board in
the station by the ordinary testing system—or-
dinary, at least, so far as the operator ab the
other board is concerned Inasmuch as the

- test-eircnit 15 1s not grounded by the act of

uniting two metallic circuits, T have devised
the follewmg combination of applmnces, which
operate to establish an artificial ground on the
normally-open test-line. To accomplish this,

I attach a metallic plate, m, to the shoulder of
the plugs G' G°, which, as shown enlarged in
Fig. 4, have theu stem covered with non-con-

| duetmw material, except at their ends n, where

35

4.0

it comes into contact with the contact- Sprmg of
theline. Being thusinsulated, the stem ofthe
plugisnotbr ought 1nto contact Wlth thespring-

jack frame; but the insulated washer or plate

m, mounted thereon, 1s brought into contact

With the outer end of said frame This plate
m 18 In permanent connection with a ground-
wire, g, and the plug, when inserted, is thus
enabled to ground the test-line 15, desmte the

- fact that no ground is connected with the cir-

45

cuit. The test for ‘‘line in use’’ can therefore
be made by other switch- boards in the usual

© manner.

S50

S5

- 63

- It may in some instances be found conven-
ient to form the two plugs G’ and G* with a
common ]JEL]ldIe, as shown in Fig. 3, in which
case the two jacks J and J’, for each return-
wire grounded cireuit, WOIﬂd have to be a
small and standard dlst&uce apart. A modi-

fication of this plan of arranging a line in use

or test-circuit is shown in F’ifr 2. In this case
an extra contact-spring, 44, comlected with a
ground - wire, 46, is mechamcally attached to
but insulated flOI]:l the regular jack-spring a.

The normally-open test-wire 15 is provided
with a contact-point within range of the extra |

spring 44. 'When the jack-spring is raised by
the insertion ofthe plug G° (which cor responds
to the plug G' in Fig. 1,) the exfra spring is
caused to make contact Wlth the point 45, and
to establish a ground upon the test-wire 15.

|

inthe same manner asshown in spring-jack J°.
The funetion of the continnous socket S on
the trunk-board M has been adverted to. It 70 -
may, however, be dispensed with by provid-
ing each of the two plugs G" and G* with metal
heel-pieces in electrical connection with the
conductors of the said plugs, and by causing
the said plugs to rest, when not in use, on a 45
conducting-plate, N, The spring-jack H can
then be used.in lieu of the socket S,for the re-
ception of the plug R, while the plucr O 1s be-

ing used fto answer calls upon the trunk

lines I/, 8o
Any number of boal ds A which may be
required can of course be used in association
with other multiple boards, B, C, and D.
Having now fullj,r described :13:1;3;r mventwn, .
I Cld;lm——-- 85
1. In a telephone-exchange system, a series
of complete or continously metallic double-
line circuits, a series of double-wire circuits,
both outgomw and return wires being pro-
vided with earth-terminals at a central statlon o'¢
and means, as indicated, for removing the sald_ |
earth-terminals from both direct and outgo-
ing lines, and for simultaneously transferrmﬂ*
the said lines to a connection with the tWO
Iines of the complete metallic cucults, sub- 95

| stantially as specified herein.

2. In a telephone-exchange system, a series

~of double-line circuits extending by outgoing

and return lines between a corresponding se-
ries of sub-stations and a central station, and 1co
provided at said central station with earth-
terminals for both outgoing and return lines,
and a multiple switch- board having upon each
of its several sections a spring J&Ck connected
in the outgoing line of each circuit and con- 105
trolling the earth-terminals of both outgoing

“and return lines, substantially as herembefme

described. |

3. A series of multiple switch-board see-
tions, one of which is furnished with a num- 110
ber of extra spring-jacks, a series of double-
line eircuits, one lme of each being connected
to earth after passing through a spring-jack
at each board, the other being connected to
earth after pabsmg through the extra jack of 113
the special board only, a normally -open test- |
circuit for each of the said double-line circuits
extending to the several jacks thereof, switch- |
ing devices for connecting complete ‘metallie
circults with the two ends of the said double- 120
wire circuits at the said special multiple-board
section for simultaneously removing the two
normal ground - terminals thereof and for
simultaneously connecting an mdependent
ground-connection to the normally-open and 12g

detached test-circuit, whereby it may be ascer-

tained at any other sw1tch board section that
the double-line ground -circuit is already in-
use., |

4. In ate]ephone exchange system the com- 130
bination of a series of double-line circuits, in-

The spring-jack J*is also provided “nth an ex- | cludmﬂ' both COIIEIHUOHS]}’-IDEB‘],HIC or earth-




6 - 353,350

completed circuits, of detachable double con-
ductors for uniting the said double-wire cir-
cuits, each line of the said detachable con-

ductors including two keys normally united

5 through their back contacts, each pair of keys
representing one of the interconnected double
lines, an electrical generator having one of its
poles connected with the front contacts of two
of the said keys and its other pole united with

10 the front contact of two other of the said keys,

as shown and described, and an operator’s
telephone outfit nor m%lly disconnected but
- adapted to be looped into the circuit between
two of the said keys, all substantially as and

15 for the purposes described.

5. In a multiple switching system, the com-
bination of a series of single-line ﬂround re-
turn-cireuits, a series of double- line circuits,
both lines bemﬂ* terminally grounded at a cen-

- 20 tral station, a series of complete metallic cir-

cuits, a multlple switeh-board provided with

connect-ing devices ab each section thereof for

uniting any two of the single-line grounded

circuits or any one of the said single-line cir-

2 5 cuits with any one of the double-line grounded
circuits, an auxiliary switeh-board provided

with connecting devices for connecting the said
double-line grounded circuits with the continu-
ously-metallic double-line circuits, and for au-

30 tomatically disconnecting the earth-terminals

of the former, and means, substantlally as here-

- in described, Wheleby a test circuilt and con-

nections are promded independent of the sald
~earth-terminals.

35- 6. In a system of multlple switch- boalds for

the interconnection of metallic circuits, the

hereinbefore - described try-signal or testing
device, comprising a pair of spring-jacks at'a-

given switch-board, and a single spring-jack
40 at each other board of the system for each cir-
cuit, & normally-open and detached line con-
necting the frames of the several spring-jacks
of the said circuits, a palir of plug-connectors
and flexible conductors attached thereto, con-
" 45 stituting terminals of the other of the said
circuits, and an insulated and independent
ground-plate attached to the said plug-con-
nectors, and adapted to be brought i1nto con-
tact with the normally-open line connecting
50 the spring-jack frame, and to ground the same
for the purpose of affording a line in use test

- for the other boards.
7. Thehereinbefore-described try- signal for
- multiple switch-boards, adapted for the inter-
55 connection of a_combmed_sel 1es of absolutely-
metallic and double - wire ground-terminal
lines, consisting of a spring-jack for each line
upon each of a series of switch-boards, a nor-
mally-open or detached test-line connecting
6o the frames of the several jacks, a plug-con-
nector adapted to be inserted in the jack for
the purpose of connecting another line there-
with, and a ground plate or connection at-
- tached to the said plug, but insulated there-
A5 from and adapted- to make contact with the
- normally-open test-line through the spring-

-

jack frame when the plug-connector is thrust
therein, whereby the said test-circuit may he
grounded independent of the connected lines
and a test provided for metallic cir cmts as 70
specified.

8. In a telephone- exchange system, a multi-
ple switch-board comprising a spring-jack at
each section for each entering line, an auxil-
iary switch-board provided also with aspring- 75

| jack for each entering line and with aseries of

extra spring-jacks, a series of double-line cir-
cuits, one line of each being grounded at the
central station after passing throu oh a spring-
jack at each multiple-board seetwn including 8o
the auxiliary board, and the other line of each

of the said series bemg grounded also ab the
central station after passing through one of
the extra jacks at the auxiliary board only, a
series of absolute or continuously metallic 85
double-wire circuits, and intermediate connec-

‘tions for connecting one of thelines of thesaid

metallic circuit with the spring-jack of the out-
‘going wire, and the other metallic-circuit line
with the extra jack of the return-wire of the go
double-line ground - circuits at the auxiliary
board and for automatically removing the

“ground-connections of both lines thereof, sub-

“lary switeh-board of one or more sections, & I1§5 - -

f -

stantially as and for the purposes descubed
herein. 08

- 9. Thecombination,inatelephone-exchange
system, with a multiple switch-board and a
series of single-line earth-return circuits con-
nected therewith, and represented by spring-
jacks on the several sections thereof, of a se- 10C
ries of complete metallic trunk- 01rcu1ts a series

of double-line grounded circuits hzwmg both
outgoing and return-line terminals grounded

at the same central station, the outgoing line

of each passing, as described herem throuwh 103
spring-jacks at each switch-board sectmn CO1-
trolling the ground-terminal of the said outgo-
ingline,wherebythesaid outgoinglineonly may

be disconnected from its ground-terminal and
‘united with any one of the single-line circuits, 110
and means for connecting the said double-
grounded lines to the two Tines of any of the
metallictrunk-linesindependentofanyground-
connections, said means consisting of an auxil-

spring-jack located thereon inthe circuit of the
outgoing line of each grounded double-line cir-
cuit in series with the multiple-board section
spring-jacks of said line, and an additional and
single spring-jack in the circuit of the return- 120
line, also located at the said auxiliary board
and contr olling the ground-terminal of the said
return - line, each return-wire jack being in
close proximity to the spring-jack of its own
outgoing line, whereby the two endsof the me- 125
tallic trunk-eirecuits (represented by plug-con-
‘nectors) may be connected with both lines of
the double-line ground-circults, and by the act
of such connection disconnect the normal
ground-terminals of the said double ]mes, for 130
the purposes specified.

10. In a telephone-exchange system, a sub-
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scriber’s circuit eomposed of outgoing and re- | In testimony whereof I.have signed my
turn lines,both of the said lines being grounded | name to this specification, in the presence of

~ab the central station, the outgoing line of said | two subscribing witnesses, thls 1st day of Sep
circuit passing to. itsground-terminal through tember, 1886.

5 spring-jacksserially arranged 1n ¢ircuit at the o | S
several sections of a multiple switeh-board, _ JOHN J. CARTY.

and the return-line of said eircuit passing to its | .

ground-terminal through a single and.inde- Witnesses:

pendent spring-jack at but one of the said sec- THOS. D. LLOCKWO0O0D,
10 tions of said multlple switch-board, as and for GEO. WILLIS PIERCE.

the purposes set forth.
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