,
._r.,,...ﬂw

w. % . (e mqu:.fquﬁ‘ -
.U | ) [ ISsEsE ~1; \um

o
l

3

"%

.

LN Y

Wi

SRRl
| SN zm..,m__ \k

)
e Ty s N N T Y T,
#
e T T T T i, Yy

. . [ wfl.-.Fii.r.rfi....F...........rl.li.l,..r.r._.........-.rm,.ri!..f._.,._-. E

i ..
| S \\\\\ .\. h\ ' e R

A

-t | - F.ri.r!fl.!!.lfiim.l\q \\\\\“\\\%\ .._\... ¥

e W W e ey - T, S 4 o b
————— u | .F.I.

S

n, . C.

Patented Nov. 27, 1888.
=t
£
F
Vi
L L

Pholo-Lithcgrapher. Washingto

N. PETERS.

M. G. KELLOGG-.
MULTIPLE SWITCE BOARD.

. f{gj(z,

:j =
|

Z____..
T
i
oy
£

b08. A~

i ] j:*h" s
==

| R e i
I JHH

W\"j
i L
J--

(No Model.)
No. 393




1O

20

UNITED STATES PATENT OFFICE;}

MILO G. KELLOGG, OF

HYDE PARK, ILLINOIS.

MULTIPLE SWITCH-BOARD.

SPECIFICATION ijorming part of Letters Patent No. 393,508, dated November 27, 1888.

Application filed November 14, 1887. Serial No. 205,042,

(No model.)

To all whom it may CORCEFrR:

Be it known that I, Mrro G. KELLO&G of
Hyde Park, Illinois, bave invented eertam
new and useful Improvements in Maltiple
Switch-Boards for Telephone - Exchanges, of
which the following is a full, clear, concise, and
exact description, reference being had to the
accompanying drawings, forming a part of this
specification.

My invention relates to a metallic-cireult
telephone-exchange system; and it consists,
first, in a system Of testing at one board of a
multlple switech - board system to determine
whether a line is in use at another board,
which system I shall hereinafter describe and
claim 1n detail.

It consists, secondly, of apparatus a-nd a SyS-
tem of connecting said wires to the apparatus,
whereby one loop switeh-plug only is required
for making the connections between two such
wires, and whereby the calling-annunciator of
the subscriber who made the call may be util-
ized as the clearing out annuanciator of the c¢ir-
cuit of two subscribers’ lines connected to-
oether while the calling-annunciator of the

subsecriber who was called 1s switched from

the circuit, which apparatus and system of
connections I shall hereinafter deseribe and

- ¢laim in detail.
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It consists, thirdly, of certain apparatus for
switching, answering, calling, and clearing out
subseribers’ lines,which 1 shall hereinafter de-
sceribe and claim 1n detail.

Figures 1* and 1° of the drawings are front

views of sections of two multiple switch-boards |

to which the same wires are connected. IKig.
2 shows a complete diagram of the boards with
their circuits, apparatus, and connections nec-
essary to operate them according to my inven-
tion. Fig. 3 shows a diagram of the subserib-
er’s station apparatus used in the system.

In my invention I place on each board for
each line a spring-jack switch or suitable de-
vice connected to the lines and apparatus,sub-
stantially as bereinafter described. Ior each
line I use, or may use, a calling-annunciator
in the central office, and these anuunclators
are distributed among the different boards, so
that the calls may be readily answered and at-
tended to. The switching apparatusof a line
on the board where its calls are to be attended

| from the switching apparatus of the line on

the other boards. At this board the line ter-
| minates on both sidesin a double or loop cord
and a double or loop plug. This plug 1s nor-
| mally,or when the line 18 not sw itched for con-
versation, placed in a switching device, or oth-
erwise placed so that one of t;be SIdes ol the
line is grounded, and when the plug is with-
drawn from the switching device or taken from
its place the ground couueeblon is removed
from the line.
through spring-jack or similar switches at all
of bhe boards, these switches being connected
in the cireuit between the switch-plug and the
subsecriber’s station, and so coustructed and
connected that when a switch-plug 1s inserted
into any switch it disconnects the side hereto-
fore mentioned from the ground and connects
it to one of the contact-pieces of the plug. "The
other side of the line is normally open at the
central office, and is connected at each board
to a contact-piece suitably placed and adapted
to be brought into connection with a test-plug,
which forms the terminal of a test wire or cir-
cuit at that board grounded at its other end.
In this test-wireis a test-receiving instrument
and a test-battery of suitable character.

The side of the line which 1s normally open
at the central office is also connected at its
switeh at each board to a contact-plece suit-
ably placed and adapted to be brought into
connection with the other contact-piece of the
double plug when the plug is inserted into the
switeh. The contact-pieces to which the test-
plugs are to be applied and the switch con-
tact-pieces last above mentioned may be one
and the same piece, as shown in the drawings.

The calling - annunciator of a line is con-
nected into the circuit of that side of the line
which is grounded, and is placed between the
plug and ‘the switches of the line.

On each board I place in convenient posi-
tions one or more switching devices, each hav-
ing two contact-pieces, and adapted, ‘at the will
of the operator, to be brought into electrical
connection with thetwo contact -pleces, respect-
ively, of any loop-plug located at the board.
At each board I also place in convenient po-
sitions switching devices adapted to loop a
calling-generator and an operator’s telephone
in the circuit of any line which has its loop-

to is different, and is connected differently | plug located at that board.

This side of theline also passes
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In FFig 2 of the drawings two metallic- cir- |

cuit lines are shown, and they are connected
to the switches and apparatus on the two
boards shown in such a manner as to allow all
the necessary operations of a telephone-ex-
change system, and at the same time show the
principles of my invention. The two sides of
one line are marked ‘“‘Line No. 1¥’ and ‘“‘Line
No. 1% Line No. 1* is the side normally

grounded at the central office and line No. 1°

18 the side normally open at the central office.
L'he sides of the other line are marked ¢‘ Linc
No. 227 and ‘““Line No. 2".”

r and »" are the two spring-jack switches of

line No. 1 at the two boards, and s and s are

- the two spring-jacks of line No. 2 at the two

20
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boards.
g g, &c., are the spring contact-pieces of the
switches. | |

h K are the contact - pieces on which the
springs normally rest. |

JJy &c., are the contact-pieces of the lines

on the different boards to which the test-plugs

may be applied. They are also the pieces

which form the connection between one side
of the plug and the open end of a line when 2
plug 1s inserted into the switch. | |

o o are switehing devices, in which the plugs
are normally placed, and which ground one

side of aline attached to a plug when so placed,

as shown and as heretofore indicated.

w and x are calling-annunciators for the two

lines, w being for line No. 1 and located at

- board A, where the double plug and cord of
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that line 18 also located and where its ealls are
to be answered, z being for line No. 2 and lo-
cated at board A’, where its double plug and
cord 1s located and its.calls are to be answered.

D" and D* are two loop-plugs attached to
double flexible cords, D’ being for line No. 1
and D* for line No. 2. The plags D’ and D?
should normally be in switches o0 o at their
respective boards in such a position that the
side of their linesin which are theswitches and
annunciator of the lines is normally grounded.

W and X aretwo looping-in switches for the
lines, connected to their circuits and the other
apparatus, substantially as shown.

B B at the two boards are calling-generators
or batteries, and ? { are operator’s telephones.

There should be one looping-in switch for each ;

line, each at the board where the calls of the
line are to be answered, and they should be
connected to the operator’s telephone and gen-
erator of the operator who attends to the calls
of the lines in the way substantially as shown
and as will be apparent to those skilled in the
art. J

T T ab the two boards are test-plugs attached
to fiexible cords, and adapted to be brought
1nfo connection with the pieces j 7 at their re-
spective boards.
-t ' are test-receiving instruments, and B’
B’ are test-batteries at the two boards.

G in each case in the drawings is a ground-
connection, | |

i
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C C are switching devices at the two boards,

the contact-pieces ¢ ¢ of each of which are

connected to the two sides of the operator’s
telephone at its board, and are adapted to be

‘brought into connection, at the will of the op-

erator, with the two contact-pieces of any loop-

7C

plug located at the board. These switching

~devices may be made as shown, or of other ap-

propriate forms of construction, -
The main-line conncetions are substantiall

a8 shown and as have been heretofore indi-

cated. |
1In the subscriber’s station apparatus shown

in I'ig. 3, (of which there should be one at each
subseriber’s station,) 1 is thetelephone-switeh,

2 1s the signal-bell, 3 is the calling-generator,
and 4 1s the sabscriber’s telephone. These
parts may be the usual forms of apparatus,
and are connected as shown, orin other known
ways. The calling-generator is, however,
modified, as will hereinafter be deseribed.

~The generator has an automatic deviee,.

(shown in the drawings,) by which, when the
crank 1s not in motion, the wire of the arma-
ture 1S shunted and the line is disconnected

80

QO

from the ground at the subscriber’s station,

‘and when the generator is turned or operated
‘the shunt is automatically removed and the

line is temporarily connected to the ground.
'The antomatic device shown is 2 modification
of a form very generally used, the modifica-
tion being substantially in the arrangement of
the contact-points.. It contains a V-shaped
attachment to the hub of the driving-wheel,
a pin in the shaft, which engages in the V-
shaped arrangement, and a spring which
presses against the wheel and brings the pin
normally in the center of the V arrangement.
‘I'he contact-points are substantially as shown,
and as will produce the switching operations
described above. This apparatus should be
connected 1n the circuit of a line in such a po-
sition that when the generator is operated the
armature 18 in circnit between the ground then
established at the subscriber’s station and the
central-office ground of the line heretofore
mentioned. | -
1t will be seen that each of the looping-in
switches W and X have a pair of movable
levers and three pairs of contact-bolts, on
which, respectively, the levers of the switch
may be placed, and that each of these pairs of
contact-bolts 1s connected by a loop. In one
of the loops is a calling generator or battery,
and 1n another loop is an operator’s telephone.
The third loop contains nothing. The oper-
ator can, therefore, by moving the levers of
the switch to the three pairs of contact-bolts,
as desired, loop either the battery or the tele-
phone into the circuit with the line to which
the switch belongs, or connect the line through
the switch without either instrument being in
its eircuit. | o
The operation of the system is as follows:

‘When a subscriber operates his generator to

send in a signal, he grounds his line with its
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armature and the calling-annunciator at the | herctofore described for the generators, which

central office in circuit between the office and
his own ground, thereby operating theannun-
ciator. The operator then removes the plag

5 which belongs to the line from its normal po-

[o
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sition, and, placing its two contact-pleces on
the two contact-pieces of switching device C
at her board, finds out what line is wanted.
She then tests the line wanted to see whether
it is in use at another board, and if it 1s not in

use she places the plug of the line calling into ;

the switch of the line which is wanted, and by

operating the loop-switch connected with the.

plug sends a calling-signal through the cir-
cuit. Thetwo lines are thus disconnected from

‘the ground, and are connected together in me-

tallic eircuit for conversation, and the sub-
scriber who is wanted has been called. Clear-
ing-out signals now sent by either subscriber
will be received on the calling-annunciator of
the line in which thecall originated and whose
double plug is being used for the connection.
It will be noticed that when the lines are con-
nected together, as indicated, the calling-an-
nuneciator of the line whose plug 1s in use 18
in their circuit and the annunciator of the
other line is not in the circuit.

The principle of my testing system 1s as
follows: Each of the metallic-circuit lines 18
normally (or when the line is not switched for
use) connected with one side of each of the test-
receiving instruments at the several boards.
When the line is temporarily switched for
conversation, said connection of the line with
the test-receiving instruments is broken. The
other side of each test-receiving instrument 1s
connected with a test-plug adapted to be
brought into connection with any line at its
board. In the circuit of the instruments, be-
tween their test-plugs and their normal con-
nections with thelines,is a test battery, (or bat.
teries.) It will be apparent from this deserip-
tion that when a line is tested and 1S not
switched there will be a complete cireuit

through the battery and the test-recciving in-

strument, and the latter would sound or re-

spond, and when the line is switched there

will be no such complete circuit and the 1n-
strument will not respond.

Tor convenience in carrying out the testing
system, in connection with the calling and
switching systems I employ, the test-receiving
instroments are normally conunected on onc
side to the lines through the ground, and by
the operation: of switehing the lines, as de-

seribed, they are temporarily disconnected

from the ground and therefore from the test-
receiving instruments. Insuch asystem,with
such normal connection through the ground
between the test-receiving imstruments and
the lines, broken when the lines areswitched,
it is imperative that the lines be not grounded
at any other point when they are switched.
In order to obtain this and at the same time
operate the ealling-annunciators placed as de-

seribed I employ the automatic attachment |

temporarily ground the lines for signaling, as
deseribed.

The testing system is as follows: Kach line
is normally grounded at the central office
only, and there as indicated. When a lineis
switched for conversation with another line,
cither by the use of its double plug or at one
of ils line-switches, as indicated, 16 is discon-
nected from the ground, and when a test-plag,
T, is applied to one of the pieces j of the line
at either board when it 1s thus switched, the

‘test-receiving instrument connected with the

plug will not respond, because there is then no
complete circuit. 'The operator will know by
the instrument not responding that the line1s
in use. If, when she applies the test-plug
as above to the piece 7 of anyline and the line
is not switched for conversation,there 1s a com-
plete circuit from the ground through the test-
receiving instrument and battery to the test-
plug, and thence through the line tested to the
oround - connection of the line, the test - re-
ceiving instrument will then respond, indicat-
ing that the line is not in use. |

I claim as my invention and desire to secure
by Letters Patent— | |

1. Inatelephone-exchangesystem, metallic-
circuit telephone-lines, line switching devices
at the central officc—one for each line—each
switeh containing three contact-pleces, two of
which are normally i1n contact, one of said

¢.o
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picces which are normally in contact being |

connected with one side or branch of its line,
and the third contact-plece being insulated
from the others and connected to the other
side or branch of its line, in combination with
double or loop plugs with double flexible con-
ductors—one foreach line—thetwo conductors
of each cord being attached to the two contaet-
pieces of its plug, respectively, and the other
c¢nds of the conductors being attached to the
two sides or branches of their line, respect-
ively,ground switching devices for said plugs,
and calling-annunciators for said lines,each of
said plugs being adapted to be inserted into
any of said line-switches, and when inserted
to disconnect the two switch contact- pieces
which are normally in contact,and connect the
two contact-pieces of the plug with the two
contact - pieces of the switeh, respectively,
which are connected to the two sides or
branches of the line, each of said plugs being
normally in position with one of said ground
switehing devices, whereby one of i{s contact-
pieces is normally grounded, said two contact-
pieces of a switeh which are normally in con-
tact being 1n the circuit of its line between its
subseriber’s station and the coutact-piece of
its plug which 1s normally grounded, and the
annuanciator of a line being in the circuit of
the line between said two normally-clesed
contact-pieces of the switeh and said nor-
mally-grounded eontact-piece ol its plug, sub-
stantially as and for the purpose set forth.

2. In a telephone-exchange system, metal-
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. boards for said lines, line switching devices

forsaidlines—one for each line on each board—.
each switch containing three contact-pieces,
two of which are normally in contact,the con- |
tact-pieces of the switches of a line which are
- normally in contact being

~of the sides or branches of the line and the
- other contact-picces of the switches of a line

being connected to the otherside or branch of
the line, in combination with double or loop

plugs with double flexible cords—one for each |

line—the plugs being distributed among the

- Several boards, the two conductors of each

cord being attached to the two contact-pieces

- of'its plug, respectively, ground switching de-

20

vices at the several boards for said plugs, and
calling - annunciators for said lines, each of

said plugs being adapted to be inserted into
any of saild line-switches at its board, and

~when inserted to disconnect the two switch
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contact-pieces which are normally in contact
and connect the two contact-pieces of the plug

with the two contact-pieces of the switch, re-

spectively, which are connected to the two
sides or branches of the line, each of said
- plugs being normally in position with one of

~sald ground switching devices, whereby one

of its contact- pieces is normally grounded,
sald pairs of contact-pieces of the switches of

~a line which are normally in contact being in
~the circuit of the line between the subscrib-
- er’s station and the contact - piece of its plug
~which is normally grounded, and the annun-

ciator of a line being in the circuit of the line

- between the said pairs of econtact-pieces of its

switches and said normally grounded contact-
piece of 1its plug, substantially as and for the
purpose set forth. | ~ |

3. Inatelephone-exchange system, metallic-
circuit telephone-lines, line switching devices
at the central office—one for each line—each
switch containing three contact-pieces, two of
which are normally in contact, one of said

picces which are normally in contact being

connected to one side or branch of its line,
in combination with double or loop plugs
with double flexible conductors—one for each
line—the two conductors of each cord being
attached to the two contact-pieces of its plag,
respectively, and the other ends of the con-
ductors being attached to the $wo sides or
branches of their line, respectively, and
ground switching devices for said plugs, each
of sald plugs being adapted to be inserted
Into any of said line-switches, and when in-
serted to disconnect the two switch contact-
pieces which are normally in contact and con-

 nect the two contact-pieces of the plug with

the two contact-pieces of the switch, respect-
ively, which are connected to the two sides or
braaches of the line, each of said plugs being
normally in position with one of said ground
switching devices, whereby one of its contact-
pieces is normally grounded, and said two

In the circuit of one

393,508

Jic- circuit telephone-lines, multiple switch- | in contact being in the circuit of its line be-

tween 1ts subscriber’s station and the contaet- -
piece of its plug which is normally grounded,

‘Substantially as and for the purpose set forth.

4. In a telephone-exchange system, metal-
lic-ecireuit telephone-lines, multiple switch-
boards for said lines, line switching devices
for said lines—one for each line on each of said =

boards—each switch containing three contact-
‘Ppieces, two of which are normally in contact,
‘the contact pieces of the switches of a line
‘which are normally in contact beingin the cir-

cuit of one of the sides or branches of theline,
and the other contaet-pieces of the switches of
a line being connected to the other side or

75
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branch of the line, in combination with double -

for each line—the plugs being distributed
among the several boards, the two conductors

or loop plugs with double flexible cords—one

85

of each cord being attached to the two contact-

pieces of its plug, respectively, and ground

switching devices at the several boards for said

plugs, each of said plugs being adapted to be
inserted into any of said line-switches at its

board, and when inserted to disconnect the two
switch contact-pieces which are normally in

contact and connect the two contact-pieces of

switch, respectively, which are connected to
the two sides or branches of the line, each of

90

the plug with the two contact-pieces of the
95

said plugs being normally in position with one
of said ground switching devices, whereby one D
of 1ts contact-pieces is gronnded normally,said

palrs of contact-pieces of the switchesof aline

which are normallyin contact beingin the cir-

tion and the contact piece of its plug which is
normally grounded, substantially as and for
the purpose set forth. |

5. In a telephone-exchange system, metal-
lic-cireuit telephone-lines normally grounded
at the central office and there only, line switch-
ing devices at the central office—one for each
line—each switching device containing three
contact-pieces, two of which are normally in
contact, one of said pieces which are normally

in contact being connected to oneside or branch

of its line and the third contact-piece being
connected to the -other side or branch of its
line, double orloop plugs with double flexible
cords—one for eachiine—the two conductors of
each cord being attached to the two contact-
pleces of its plug, respectively, and the other
ends of the conduectors being attached to the
two sides or branches of their line, respect-
ively, and ground switching devices for said
plugs, each of said plugs being adapted to be

cutt of the line between the subscriber’s sta-

105
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Inserted into any of said line switching devices,

and when inserted to disconnect the two
switch contact-pieces which are normally in
contact and connect the two contact-pieces of
the plug with the two contact-pieces of the
switch, respectively, which are connected to
the two sides or branches of the line, each of
said plugs being normally in position with one

contact-pleces of a switch which are normally | of said ground switching devices, whereby one
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of its contact-piecesis normally grounded, said | testing device adapted, at the will of the op-

two contact-pieces of a switch which are nor-
mally in contact being i1n the circuit of its
line between the subscriber’s station and the
contact-piece of its plug which 18 normally
grounded, in combination with a test-receiv-
ing instrument and a battery at the central
office in a test wire or circuit grounded at one
end, and switch-testing devices adapted, at the
will of the operator, to connect said wire at
its other end to the circuilt of any line, whether
it be switched for conversation or not, substan-
tially as and for the purpose set forth.

6. In atelephone-exchange system, metallic-
circuit telephone-lines normally grounded aib
the central office and there only, multiple
switch-boards for said lines,line switching de-
vices for said lines—one for each line on each
board—each switch containing three contact-
pieces, two of which are normally in contact,
the contact-pieces of the switches of a line
which are normally in contact being in the cir-

cuit of one of thesides or branches of the line.
and the other contact-piece of the switches be-

ing connected to the other side or branch of
the line, double or loop plugs with double
flexible cords—one for each line—the plugs
being distributed among the several boards,the
two conductors of each cord being attached to
the two contact-pieces of its plug,respectively,
and the other ends of the conductors being at-
tached to the two sides or branches of their
line, respectively, and ground switching de-
vices at the several boards for said plugs,each
of said plugs being adapted to be inserted into
any of said line-switches at its board,and when
inserted to disconnect the two switch contact-
pieces which are normally in contact and con-
nect the two contact-pieces of the plug with
the two contact-pieces of the switch, respect-
ively, which are connected to the two sidesor
branches of the line, each of said plugs being
normally in position with one of said ground
switching devices, whereby one of its contact-
pieces is normally grounded, said pairs of
contact-pieces of the switches of a line which
are normally in contact being in the circuit of
the line between the subscriber’s station and
the contact-piece of its plug which 1s normally
grounded, in combination with a test-receiv-
ing instrument at each board,in a test wire or
circuit grounded on one side, and with a bat-
tery in said test wire or circuit and switch-
testing devices at each beard adapted, at the
will of the operator,to connect the test wire in
which is the test-instrument at that board on
its other side to the circuit of any line,whether
it be switched or not, substantially as and for
the purpose set forth.

‘7. Inatelephone-exchangesystem,ametallie-
circuit line normally connected at the central
office to a test-circuit on one side of a test-re-
ceiving instrument and battery in said test-
circuit,a switching device at the central office
to break the connection between said metallic-
circuit line and said test-circuit while the line

i8 switched for conversation, and a switch- |

erator, to connect said test-circuit on the other

side of said test-receiving instrument and bat-
tery to the eircuit of the line, substantially as
set forth.

3. In a telephone-exchange system, a me-
tallic-circuit line normally connected with the
ground at the central office and disconnected
from the ground while switched for conversa-
tion, in combination with a test-receiving in-
strument grounded on one side, a switch-test-
ing plug or device adapted, at the will of the
operator, to be brought into connection with

70
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said line, and a battery in ecircnit with the in-

strument between the ground and the switch-
testing plug, substantially as set forth.

9. In a telephone-exchange system, a me-
tallic-circuit line normally connected with the
ground at the central office and disconnected
from the ground while switched for conversa-
tion, in combination with a test-receiving in-
strument grounded on one side, a switch-test-
1ing plug or device adapted, at the will of the
operator, to be brought into connection with
sald Iine for testing, and a battery in the test-
circuit thus established, substantially as set
forth.

10. In a telephone-exchange system, a me-
tallic-circuit line normally connected at the
central office with one side of a test-receiving
instrument and disconnected from it while
switched for conversation, in combination
with a switeh-testing plug or device connected
to the other side of said test-receiving instru-
ment and adapted, at the will of the operator,
to be bronght into connection with said line
for testing, and a . battery in the test-circuit
thus established, substantially as set forth.

11. In a telephone-exchange system, a me-

tallic-circuit line the two sides or branches of

which terminate in the two contact-pieces, re-
spectively,ofaloopswitch-plug,aswitching de-
viceforsaid plugin whichitis normally placed,
said plug being adapted to be removed from
said device and placed inthe switch of another
line, in combination with a test-circuit con-
nected on one side to a contact-piece of the
switching device with which one of the con-
tact-pieces of the plug is in contact when in-
serted into the device, said ecircuit being con-
nected on its other side to a switch-testing
plug adapted,at the will of the operator, to be
brought into connection with said line when
it 1s not switched, and a battery and test-re-
ceiving instrument in the test-cireuit, whereby,
when theswitch-plug 1s in 1ts normal position,
the test-receiving instrument will sound on the
test being made,and when the plug isremoved
from its normal position the instrument will
not sound, substantially as set forth.

- 12, Inatelephone-exchange system, two me-
tallic-circuit lines, in combination with double
or loop switch-plags, one for each line, in the
two contact-pieces of which the two sides or
branches of the line respectively terminate,
switches, one for each line, each switch having
two contact-points normally in contact in the
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circult of one of the sides or branches of its |

line, a switching device for each plug, in which
the pleg is normally placed, each switching

device having acontact-piece which, when the -

- 5 plog isinserted, isin connection with that side
or branch of the line in which are said con-
tact-points of its switeh, a test-receiving in-
strument and a battery in a test-cireuit con-
nected on one side of the instrnment and bat-
tery to said contact-pieces of said switching
devices, and a switch-testing plug or dewce
connected to said test-circuit on the other side
of sald instrument and battery, and adapted,
at the will of the operator, to be brought into
15 connection with either line when it is not
- switched, whereby,when the lines are in their
- normal condition, the test- receiving instru-
ments will Sound on a test being made, and

10O

when the lines are switched for convelsatlon |

20 by the switch-plug of one line being removed
~from 1its normal position and p]a,ced in the
switch of the other line they are disconnected
tfrom the test-receiving instrument and it will
- not sound on a test being applied, substan-
25 tially as set forth.
- - 13. In a telephone- exchange system, metal-
lie-circuit lines and double or loop plugs lo-
cated at a central-officeswitech-board, one plug
for each line, inthe two contact-pieces of which
the two sides or branches of the line termi-
nate, in combination with a switching device
at the board containing two contact - pieces
connected to the twosides, respectively, of the
operator’s telephone, said contact-pieces of
35 sald switching device being adapted to have
the two contact-pieces of any of said loop-
plugs applied to or brought into contact with
~ them, respectively,whereby the operator may,
by thus applying any loop-plug to said switch-
ing deviee, loop her telephone into the circuit
of the line to which the plug belongs, substan-
tially as set forth.

30
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14. In a teleplione-exchange system, metal-

li¢ telephone-lines, line switching devices at

the central office, one for each line, having con- 435
tacts connected with the line, substantially as
set forth, in combination with double or loop
piugs with double flexible conductors, one for
each line, the two conductors being attached
to the two contact-pieces of the plug, respect- so
1vely, and the opposite ends of the conductors

‘being attached to the two sides or branches of

bheir line, respectively, and a switch, W or X,
interposed between one of the plug-contacts
and its side of the line, said switch having
threesets of connections or contacts—viz., one
making the circuitthrongh a econducting-loop,

55

another through a calling - battery, and an-

otherthrougha telephone, substantially as and
for the purpose set forth.

15. In a telephone exchange sy 5tem multi-
ple switch-boards, test-receiving msbruments,

60

one for each board, met;al].ic-circuit lines, each

normally connected to one side of each of said
test-receiving instruments, and switching de-
vices at each board to connect any two of said
lines together for conversation, and when they-
are thus connected to disconnect the lines from
their said normal connection with said test-
receiving Instruments, in combination with 7o
switch-testing plugs or devices, one for each
test-recelving instrament, adapted, at the will -
of the operator, to conneet the test-receiving
instrument on 1its other side to the circuit of
any line when 1t 1s not switched for conversa- 75
tion,and an clectric batteryin the test-cirecuit
thereby established, substantially as set forth.

MILO G. KELLOGG.
Witnesses:

CALVIN D WoLr,
MIirtoN HEAD.
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