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To all whom it may ConCern:

Be it known that I, WirLiam E. MCKIVITT,

a citizen of the United States, residing at St.
Paul, in the county of Remsey ‘and State of
Minnesota, have invented a certain new and

useful Improvement in Testing Apparatus

for Multiple Switch-Boards, (Case 2,) of which
the following is a full, elear, concise, and ex-

act deseuptlen referenee bemo had to the
accompanying drawings, felmmn a pfut of
this specification.

- My invention relates totelephoue 6"‘{611‘111*3'6
apparatus; and its object 1s to prewde 1ea,dy
means of determining at any given board
whether a line Wanted or ealled for is con-
nected or in use at any other of the boards.
Heretofore various circuit systems have been
devised for doing this work.

quire a special test-wire for each telephone-

ence is madeto Letters Patent granted Charles
E:. Seribner, No. 305,021, September 9, 1884,
and No. 308 319, granted Milo (*r Kelloqe,
November 18, 1834,

My invention herein 1 elates more espeemlly
to the operator’s key-board apparatus and
test-batteries used in connection therewith.
Upon the switch-board simple spring-jack
switches are employed and speelel test elr-
cuits are dispensed with,

My invention will be 1ea,c111y understood by

- reference to the accompanying drawings, in
 which-— |
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Figure 1 is a diagram showing two tele- |

- phone-lmes connected with different switches
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- switeh-boards.
trating my method of fmmslnnﬂ' a current
from one main battery to two, thlee or more
pairs of connecting plugs. |

on each of three switch-boards, and each
th1oun*]1 itsindividual annunciator toground,

' togethel with the operator’s connectin g, Sig-

naling, and testihg apparatus at one of the
I‘w 2 1s a diagram view illus-

As shown iIn ]310' 1, telephone-lme a4 ex-
tends from ground et the subscriber’s station
through 11811.:11 subseriber’s apparatus to the
eentra,l office, and thence through spring-jack
switehes b ¢ d, distributed on the difierent
switeh-boards, ‘and from the switch on the

‘The systems.
which have been most generally adopted re-

As to the prior state of the art, refer-

]

to ground. Telephone line f is connected in

& sumler manner from ground at the sub-

scriber’s station thereon thr ough switches g,
h, and 2, and from the switeh 2 on the last
board thmucrh individual annunciator % to
ground.
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Thele wﬂl be many suchlines thus

eonneeted in the ezchange, their individual

annunciators being distributed upon the dif-
ferent boards in the usual manner, as is most
convenient.

It will be obsewed that the %pllllﬂ'-:chLL |

switches are of well-known construction, con-
sisting each of a frame and a spring, which is
ed,]usted to press against the same. When

6o

the spring is lifted eaeh is insulated fnom the

frame.

The eonneetmg pluﬂ's are provided each
with two terminals. |
ing-plug in a switeh the spring is separated

On inserting a connect-

from the frame and connected to one of the

teriminals of the plug, while at the same time

the frame is connected with the other termi-

nal of the plug, all in a well-known way.
‘The calling-keys [ m are of usual construc-

tion and are arranged to send current from
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battery or ﬂ‘eneletor n over any line with

which connectlon has been made. The test-
plug o is the terminal of a normally-open
branch wire e‘*{tendmw through the telephoue,
as shown.

The pair of loop-plugs p q, as before stated,
are provided each with two contacts or terrm-
nals, one contact being adapted to be closed
upon one portion of a spring-jack switeh and

the other terminal upon the other ]:)O]Ltl()ﬂ of

the switch in which the plug may be inserted.
Thus the tips of the two plugs, as shown in
I'ig. 1, are connected with the springs of

. Switehee d 4, while the sleeves of said plu%-

are connected with the frames, 1espeetwel3 ,
of caid switches d 1. |

The battery r is included in the circuit of

30
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the strand of the cords which connects the

tips of said plugs, while the bettery $ 18 1In-
cluded in the circuitof the strand of thecords
which connects the sleeves of said plugs. It
is the use of these batteries, one in each of

the strands connecting the different termi-

nals of the loop-connecting plugs, which con-
stitutes the principal feetme of myinvention,

last board through individual annunciator e | since by their use current Wﬂl al Ways be found
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- present a,t all the frames of the spring-jack ¥ battery includedin the btl&lld of the emds con-

IO

switches of any line which is in use, whether
the connection is made at one board Or an-

other—that is to say, without regard to
whether the test is made at a spring-jack of
a board on thelinesideor upon theindividunal

“annunctator side of the board upon whleh the

eenneetlen has been made. |
It will be understood that there will be sev-
eral pairs of plugs at each of the switch-

~ boards—say, for example, twenty pairs for

each operator-—so that a number of pairs of

telephone-lines may be connected together at
the same time at each board. InFig.21have
shown three such pairs of plugs. A separate

test-battery », together with an annunciator,

is shown in the strand connecting the tips of

the different pairs ¢ ¢’ #2, while a common bat-
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tery ¢ 1s provided and so arranged asto afford
current to thestrands which eonneet'ton‘eth er

the sleeves of the several pairs.

To illustrate the working of my system, snp
pose subsecriber of line @ WIShes to talk with
the subscriber of line f. e first sends cur-
rent from his generator over line ¢, throwing

"down his 1nd1v1dual annunciatore at board 3 |
- T'he operator,

seelng shutter ¢ fall, inserts
plug p in spring-jack d and presses down
npon listening-key u, listens at her telephone,

and asks through the microphone who is

wanted, and on getting the answer that it is

the subscriber on line f sheimmediately taps

the frame of spring-jack switeh 2 of thatline
with the test-plug o, and as she does not hear
any click in the telephone when the test-plug

o is thus applied to the frame of spring-jack

¢ she knows that the line is clear, and there-

upon inserts the other plug g of the pair in_

the spring-jack switch ¢, thus connecting to-
getherthe telephone-linesa f, asshownin Fig.
1. Thelines being thus connected, she notifies
the subsecriber of lme 1 by prese,mG‘down upon
calling-key m, thus connecting the generator
n wiih line f, 80 asto ring the bell of the sub-
scriber upon said line. If however, when the

test was made by tapping test -plugas uponthe |
frameof spring-jack ¢, the line fhad been con-

- nected at someotherboard a click would have
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been heard in the telephone, this click being

produced by current from one of the test-

batteries. Thus, suppose at board 2 a con-
nection made between spring-jack switches

¢ and h by a pair of loop-plugs correspond-

ing to plugs p ¢ and arranged with similar
circuits and batteries connected therein. In
case of such connection at board 2 a ground
circuit including battery s would be formed,
which circuit could be traced from ground at

the central office of line £, through annuncia- |

tor %, through spring-jack 7, thenee to frame

of smteh I, theneeto the sleeve of the plugin-

serted in switch Ir,and thence through the bat-
terys tothe frame of switch ¢, and thenceover
the cut-off portion of line a, through spring-
jack d, through annunciator e to ground.

 Thus a elremt would be closed thlouﬂ*h the |

necting the sleeves of the Dluﬂs

evident that eulrent from said battery

T'he spring-
Jjack SWltch ¢ being in this batte1 y-circult 1t.

_IS
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would be derived through the test-plug when

applied to said switch 2. We will suppose
now that two lines are connected, as shown
upon board 3, and that the test is made at a
preceding-board—-for example, at switch /1 of
line f on board 2. In this case it will be seen
that the test-battery » is connected with the
sald switch /2, and thus when a testisapplied
to said switch % current will be derived from
sald battery r, which passing through the tele-
phone will ea,use the click which indicates
the busy-test. The battery s should not be
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of sufficient force to throw down the shutters -

of the lines.
Iintroduced in the euemt with battery s, to
cut down the current of said battery so low
as to prevent any danger of the annunciators
being thrown down.

Havmﬂ' thus described my mventlon I
cla,lm as new and desue to secure by Lettels
Patente-—

. The combination, with telephone lines

If desired, resistance may be

00

eennected with two or more switch - boards

through simple spring-jack switches, of pairs
of connecting plugs at dif

‘erent bomds said
plugs being plomded with two terminals and

95

cmrespondmﬂ' terminals of each pair being

connected together through different test-

batteries, and a test-plug at eaeh of the boards
connected with a branch leading through the
operator’s telephone whereby it may be de-
termined at any given board whether a line
wanted or called foris in use or eonneeted at
any other of the boards. .

2. The combipation, with a pa,lr of loop-

plugsandthe double- stranded cordsconnected
therewith, of battery in each of said strands,

and telephone-hnes provided with spring- Jaek

switches upon different switch-boards, where-

by on inserting a pair of plugsin theswitches
of two lines on any given board the cut-off
portions of the lines are connected in a ecir-
cuit including one of the batteries while the
connected lines are brought into the circuit
containing the other ba,ttery eubstantmlly as
and for the purpose specified.

3. T'he combination, with palie of loop-
plugs upon one of eeveml multiple switch-

|§ele
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boards, of separate battery included in the

strand connecting together the tips or line
terminals of each of the pairs of plugs, anda

battery common to the other terminals of said
plugs, substantially as z—md for the purpose
specified.

~ Inwitness whereof I hereunto subscribe'my
name in the pr esence of two Suhserlbmn* th-
nesses,

WILLIAM E. MCKIVITT.

Witnesses: | |
H. G. UNDERWOOD,
- HERMAN J. FORSYTH.
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