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UNITED STATES

PaTENT OFFICE.

A TTTTTTE—

MILO G. KELLOGG, OF CHICAGO, ILLINOIS, ASSIGNOR TO THE KELLOGG
SWITCHBOARD AND SUPPLY COMPANY, OF SAME PLACE.

MULTIPLE SWITCHBOARD.

SPECIFICATION forming part of Letters Patent No. 592,305, dated October 26, 1897.
| Applicatidn filed April 1, 1893, Serial No. 468,658, _(Ho model.) |

7o all whom it may concern:

Be it known that I, MILo G. KELLOGG, of

Chicago, (Hyde Park,) Illinois, have invented
certaln new and useful Improvements in Mul-

tiple Switchboards 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 telephone -ex-
change system in which the subseribers’ lines
are metallic-circuit lines; and it consists of
apparatus for switching, calling in, and oper-
ating such an exchange.

In the accompanying drawings, illustrating
my invention, FFigures 1* and 1° are front
viewsof sections of twomultiple switchboards

to which the same lines are connected. Fig,

2 shows in diagram one organization for prac-
ticing my invention.

In the drawings like parts and apparatus |
are indicated by the same letters of reference.

In Fig. 2, A is a sectional view of the switch-
board shown in Fig. 1*, as indicated by the
line d e, and A’ is a sectional view of the
switchboard shown in Fig. 1°, as indicated by
line d e.

I place as many boards at the central office
as are found necessary or desirable in order

to properly answer the calls and make the |

connections. |

On each board is a spring-jack or other suit-
avle switch for each line. Each switech has a
contact-spring which normally bears on an
insulated contact-point and has another con-
tact-piece insulated from the rest of the ap-
paratus (except by line connections) and 1is
adapted to receive a loop-switch plug and
when the plug is inserted to disconnect the
spring from the contact-point on which it nor-
mally rests and connect the contact-pieces of
the plug with the contact-spring and said in-
sulated contact-piece of the switch, respec-
tively. o : |

For each line I use, or may use, a calling-
annunciator at the central office, and these
annunciators are distributed among the dif-
ferent boards, so that the calls may be readily
answered and attended to.

‘50 The switching apparatus of a line on the

other boards.

board where its ca,lls are to be attended to is

different and is connected differently from

the switeching apparatus of the line on the
At this board the line termi-
nates on both sides in a double or loop cord
with a double or loop plug. This plug is nor-
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mally (or when the line is not switched for

conversation) placed in a switching device
adapted to connect electrically the two con-
tact-pieces of the plug. There are two con-
tact-pieces of this switching device, (in which
the plug of its line is normally placed,) which
are separated by the insertion of the plug and
are In contact when the plug is not inserted.
One of these contact-pieces is connected with
the line, and the other is connected with the
ground. The pairs of switch points or pieces
of the switches of a line which are normally
in contact as deseribed are all placed in cir-
cult in one side or branch of the line. These

6o
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pairs of points are connected in the circuit of

the branch between the contact-piece of the
switch-plug of the line and the subscriber’s
station, and are so constructed and connected
that when a switch-plug is inserted into an

Yy 75

switch it disconnects the said side or branch

of the line from said contact-piece of its plug

and connects said side or branch with one of

the contact-pieces of the plug which is in-
serted. 'The other side or branch of the line
is connected at each board to a contact-piece
suiltably placed and adapted to be brought
into connection with a test-plug which forms
the terminal of a test wire or circuit at that
board. In this test-circuit is a test receiving

instrumentand a test-battery of suitablechar- |

acter. o

The last-mentioned side of the line is also
connected at its switch at each board to a con-
tact-plece suitably placed and adapted to be
brought into connection with the other con-
tact-pieces of the double plug when the plug
18 Inserted into the switch., o

The contact-pieces to which the test-plugs
are to be applied and the switeh contact-
pieces last mentioned may be one and the
same piece, as shown. _ |

The ecalling-annunciator of a line is con-
nected into the circuit of one side or branch

| of the line and is placed between the switeh
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contact-points of the switches of the line and
the contact-piece of the plug which is con-
nected with that side of the line. |

On each board I place in convenient posi-

tions one or more switching devices, each
having two contact-pieces and adapted at the |
will of the operator to be brought into elec- |
trical connection with the two contact-pieces, |

respectively, of any loop-plug located at that
board. . o -
At each board I also place in convenient
position switching devices adapted to loop a
calling-generator or an operator’s telephone

into the circuit of any line which has its loop- |
plug located at that board. |

In Fig. 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-

exchange system, and at the same time show
the principles of my invention. The two sides

- of one line are markedline No. 1*and line No.
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‘switches.

1*. rand 7’ are the two spring-jack switches
of this line. The two sides of the other line
are marked line No. 2* and line No. 2°. s
and s’ are the two spring-jack switches of this
line at the two boards. | o

a b, &ec., are the rubber strips on which the
metal parts of the switehes are mounted.

q g, &e., arve the spring contact-pieces of the

pieces on which the springs normally rest.

I 1 are the holes adapted to receive the
switch-plugs.

7 1, &c., are the contact-pieces of the lines

on the different boards to which the test-plugs
They are also the pieces:

may be applied.

- mentioned above, which form the connection
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‘plugs are normally placed.

respective lines.
springs rest when the plugs are not in the de- |
vices are connected with the ground. The |
pieces j' j' are connected with their corre-

between one contact-piece of a plug inserted
into a switch and the other side of the line
~ from that in which are the pairs of contaect- |

points. o o
0 0’ are the switching devices

g’ ¢g' are contact-springs connected to their
R h' on which the contact-

sponding springs g’ g'. _

There is one switching device o o' for each
line, and it is located at the board where the
double plug of the line is located, and the

double plug is normally in position in the

deviece which belongs to its line.

It will be seen that when a loop-plug is in- |
“ed to be brought into connection with the

serted into its switching device (which is its
normal position) the two contact-pieces of the
plug are bridged or electrically connected by
means of the spring ¢’ and the contact-piece

4" of the device with which the contact-pieces

of the plug are then respectively connected,
the pieces ¢’ and j' of each device belng elec-
trically connected, as shown. |

Tt will also be seen that when a plug is |

h h, &c., are the contact points or

in which the :

]

eircuit for conversation.

592,305

nection above mentioned between its two con-

tact-pieces will be broken and that the line

will be then (or temporarily) grounded or con-
nected with the test-circuit by the spring ¢’

of the device coming in contact with the

point /. S

~ As heretofore indicated, the line itself is’
normally (or when not switched for conversa-
tion) disconnected from the ground or test

circuit. When it is switched for use by its

*?_plug being taken from its normal position, 1t

isthen temporariiy connected with the ground
or test circuit. -
The operation of the switching device 1n

_connection with the loop-plug has two im-
portantfunctionsin myinvention. By bridg-
ing the contact-pieces of the plug when it is
inserted and opening the contact between
‘thein when it is withdrawn there is afforded
“a normally-closed metallic circuit for the line
for signaling on the line-annunciator from
| the subscriber’s station, while the very act of
removing the plug for switching opens the

circuit, so that it ¢can be looped with another
The grounding of
the line or its connection with a test-circuilt

“when the plug is withdrawn and the remov-
ing of the ground or test circuit connection
from the line when the plug is inserted in its
| normal position makes possible the test sys-

tem hereinafter described. The mere plac-
ing of the plug in its normal position and the

‘removing of it for switching produces all of
| these results.

w and & are calling-annunciators for the

{ two lines, w being for line No. 1 and located

at board A, where the double plug of that
line is located and itscallsare tobe answered,
and o being for line No. 2 and located at
board A’, where the double plug of that line
is located. _ _
- D' and D? are two loop-plugs attached to
double flexible cords, D’ being for line No.
1 and D? for line No. 2. -

- W and X are looping-in switches for the
lines, connected to their circuits and to the

“other apparatus substantially as shown.

B B at the two boards are calling genera-
tors or batteries, and f { are operators’ tele-
phones. - |
- There should be one looping-in switch for

each line, each at the board where the calls
“of theline are to be answered, and they should
‘be connected to the operator’s telephone and

generator substantially as shown and as will
be apparent to those skilled in the art.
J J at the two boards are test-plugs adapt-

pieces] 7 at their respective boards. ¢ ¢ and
B’ B’ are test receiving instruments and bat-
teries, respectively, at the two boards, cach

| instrument, with its battery, being in a test-

circuit that may include the ground and is

“connected to its test-plug at one end.

G represents a ground connection.
C C are switching devices atthe two boards,

withdrawn from its device the electric con- | the contact-pieces c ¢’ of which are connected
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to the two sides of the operator’s telephone
at the two boards and are adapted at the will
of the operator to be brought into connection
with the two contact-pieces of any loop-plug
located at her board. These switching de-
vices may be as shown or of other suitable
forms of construction.

The main-line connections are substan-
tially as shown and as heretofore indicated.
The lines are disconnected from the test-cir-
cuit, except when they are switched for con-
versation. In their circuits at the subsecrib-
ers’ stations may be the usual forms of sub-
seriber’s-station apparatus. |

The operation of the system is as follows:
When a subseriber operates his generator to
send a calling-signal, the annunciator of his
line iIndicates the call at the central office.
The operator then removes the loop-plug of
the line from its switching device o, and,
placing its two contact-pieces on the two
pieces ¢ ¢’ of its switching device C, finds out
what line is wanted. She then tests to see
whether the line wanted is busy, and if it is
notshe placesthe loop-plug in the spring-jack
switch of the line wanted. The two lines are
now connected together, and by means of the
looping-in switch which belongs to the plug
she can send a calling-signal through the cir-
cuit. It will be noticed that when the lines
are thus connected the calling-annunciator
of the line whose loop-plug is being used is
in their circuit, and the annunciator of the
other line is not in their circuit. Clearing-
out signals may be received on the annuncia-
tor which 1s in the cireuit.

L'he principle of my testing system is as
follows: Hach of the metallic-circuit lines is
normally (or when the line is not switched
for use) disconnected from the test receiving
instruments at the several boards. When a
line is switched for conversation, it is then
temporarily connected with one side of each
test receiving instrument. The other side of
each instrument is connected with a test-plug
adapted to be brought into connection with
any line at its board. In the circuits of the
test receiving instruments, between their
test-plugs and the points where they are con-
nected with the lines when the lines are
switched, is a test battery or batteries.

It will be apparent from the above descrip-

tion of the test-circuits and apparatus that

when a line is tested and is switeched there
will be a complete circuit established of
which the test receiving instrument and bat-
tery of the operator testing is a part, and the
instrument will sound or respond; but when
the line 1s not in use and is tested there will
be no such complete circuit, and the instru-
ment will not respond. o
For convenience in representing and car-

rying out the test system I have shown the

connection above described between the test
receiving instruments and lines (when the
lines are switched) as formed in part by a
ground-circuit.

|

The testing system is as follows: It will be

noticed that when theloop-plug of any line is
removed from the switching device a eground

connection is made to the line, (7..e., the line
is connected with the test-circuit,) which re-

mains until the plug is againinserted into the
device. When this plug is inserted into the
spring-jack switch of anotherline, the united
circuitisthereby grounded,or, in other words,
connected with the test-circuit. When an
operator at any board applies her test-plug to
the contact-piece 7 7 of either line thus con-

‘nected, the test-circuit is completed and the

test recelving instrument responds, the test-
circuit being from the ground,through her test
recelving instrument and battery to contact-
piece 7, and thence through theline-cirecuit to
the temporary ground on that cireuit, as indi-

-cated. If, however, when she tests a line it

1s not switched for conversation, (either by
its loop-plug being removed from its normal
position or by the loop-plug of another line
being in one of its switches,) there will be no
such complete test-circuit, and her test re-
ceiving instrument will not respond. She
can therefore tell whether or not any line
tested 18 in use at another board. -
Wherever the plug of a line'is withdrawn
from its switching deviece that line is con-
nected with ground—:. e., with one side of the
test-circuit—and when the plug is inserted
into the switch of any line the lines are con-
nected together for conversation, and of

course the combined circuit is grounded or

i connected with one side of the test-circuit.

When, therefore, a test-plug connected with
the other side of the test-circuit is placed on
any test-contact of either line at any of the
boards, there is a test-circuit to the ground
connection established for the ecalling-line
when its plug was withdrawn from its switch-
ing device. |

The test receiving instruments are shown
in the drawings as magneto-telephones. Of
course such test receiving instruments may
be used with any particular system, such that
when the instrument is closed or connected
for testing to any unswitched line it will not
give a click or sound, through static capacity

| or escape, that might be misunderstood as

the signal that the line is switched and there-
fore grounded at the central office. Other-

wise test receiving instrumentsof known con-

struction will be used whieh will not thus
give a click or sound when an unswitched
line is tested. B |

It will be noticed that when several pairs
of lines of an exchange are switched for con-
versation their metallic circuits are in con-
nection through the ground connection which
connects them with one side of each test re-
ceiving instrument. This will not affect the
efficiency of the telephone system, as it is

well known that connection between circuits
at one point only of the circuits does not af-
fect the signals over the respective circuits.
-1 Of course a test-battery common to all the
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test instruments may be employed, asis well |

understood by those familiar with this art. |
Where ametallic test-circuit is employed, the
test-battery would be placed at a suitable
point in the main wire of the test-circuit, and

~ in atest-circuit partly formed by the ground,

10

- not the line be grounded when not switched,

20

as herein shown, it could be placed in a wire,
common to all the test-circuits, between the
test receiving instruments and the ground,
or it might be placed in the common ground-
wire to whmh the lines are connected when
switehed for conversation.

As above stated, in the or wamzatwn illus-
trated the ﬂ'roundln

ing the line to the test-circuit, and obviously
it is immaterial to my test system whether or

provided such ﬂ'round does not complete the
test-circuit from the line through the test-

battery.

I do not herein claim the system of testmrr

described herein, as the same forms the sub- |

ject-matter of another application.
I claim as my invention—

1. In a telephone-exchange system, metal-

lie - circuit lines, multiple switchboards for

- said lines, and switches for said lines, one

30

35

switch foreach line on each board,each switch
points which

containing a pair of contact -
are normally in contact, each line passing
throungh the pairs of contact-points of its
switches on the different boards, in combi-
nation with loop-switch plugs, one for each

line, the plugs being distributed among the-
several boards, and the two sides of each line

terminating in the two contact-pieces, re-
speetively, of its plug, and switching devices,

~ one for each plug, in which the plufr is nor-

40

mally placed, each switching device having

two contact-pieces, electrically connected,

with which the two contact-pieces of the plug

~when inserted are respectively in contact and

- line at their board, and when so placed to dis-.

50

thereby bridged, said plugs being adapted to
be withdrawn from theirnormal positions and

placed for switching in the switches of any

connect the two contact-pieces of the switch

which are normally in contact and connect
the two contact-pieces of the plug with the
two sides respectively of the line to which the

- switeh belongs; and a subscriber’s generator

55
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and a calllnﬂ-annllnclator in the circuit of
each line Whereby the lines, when in their

normal condition, are on elosed. metallic eir-

cuits, in which are included their respective
subsecribers’ generators and calling-annunei-
ators, and by the withdrawal of a plucr from
its normal position and the placing of it In
the switeh of another line, the closed circuits
of the two lines are opened and the lines are
temporarily connected together in one me-
tallic circuit, subsbantlally as set forth.

2. In a telephone -exchange system, metal-

lic -cireunit lines, multiple swmehboards for

said lines and switches for said lines, one

switeh for eachline on cachboard each smtch

of the line, when
switched, is done for the purpose of connect-

“containing a pair of eontact—pomts Whlch are

' nor mallyin contact,each line passing through

the pairs of eontact-pomts of its switches on
the different boards,in combination with loop-
switch plugs, one for each line, the plugs be-
ing distributed among the several boards and
the two sides of each line ter minating in the
two contact-pleces, respectively, of 1LS plug,

switching devices, onefor each plug, in which
the plugisnor mally placed,each switehing de-
vice having two contact-pieces electmeally

-connected Wlth which the two contact-pieces

of the plug, when inserted, are respectively

in contact and are thereby bridged, and sub-

scribers’ generators and calling- anmmelators
one of each for each line, each calling-gener-
ator being in the metalllc circult of the line
at the subscriber’s station, each annunciator
being located in one of the branches of 1its
line between the plug and the line-switches,

| each of said plugs being adapted to be with-

drawn from its normal position and placed
for switching in the switeh of any line atits

| board, and When so placed to disconnect the

eontact—pomts of the switch which' are nor-
mally in contact and connect the two pleces
of the plug with the two sides, respectively,

of the line to which the switch belonns where-
by the lines, when in their normal condltlon

are on elosed metallic cireuit with their z:m*

nuneciators in their circuits, and by the with-

drawal of a plug from its normal position and

i the placing of it in the switch of another line

the closed circuilts of the two lines are opened
and the lines are temporarily connected in

one metallic circuit with the annunciator of
the line to which the plug belongs in that
| .cireuit, substantially as set forth.

3. In atelephone-exchange system, two me-

tallic-circuit lines normally disconnected

from each other and each in a closed metallic

circuit, and each with its subscriber’s gener-
atorand calling-
closed circuit, in combination with a double
or loop plug for one of said lines, the two con-
tact-pieces of which are connected to the two
sides or branches of its line, respectively, a

annunciator normallyin such

switching device for said plug in which the
plug is normally placed, said device having
two contact-pieces electrically connected with
which the two contact-pleces of the plug when
inserted are, respectively, in contact and are
thereby bridged, and a switch for the other
line with two contact-points in the circuit of
the line which are normally in contact, said
plug being adapted to be withdrawn from its

normal position and placed in said switch

and when so placed to disconnect the contact-

points of the switch which are normally in
contact and connect the two contact-preces

of the plug with the two sides or branches,
respectively, of the line to which the SW1tch

| belongs; whereby the two lines, when in their

normal condltlon are on closed metallic cir-
cults, with their subserlbers generators and
all1n0-annunclat01s, and by the withdrawal

| of the plug from its normal position and plac-
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ing of it in said switch, the closed cireuits of
the two lines are opened and the lines are
temporarily connected together into one me-
tallic eircuit, substantially as set forth.

4. In atelephone-exchange system, two me-
tallic-circuit lines mnormally disconnected
from each other and each in a closed metallic
circuit, with the subscriber’s generator in
such circuit, in combination with double or
loop plugs, one for each line, the two sides of
each line terminating in the two contact-
pleces, respectively, of its plug, switching de-
vices, one for each plug, in which the plug
18 normally placed, each switching device
having two contact- pieces electrically con-
nected with which the two contact-pieces of
the plug when inserted are, respectively, in
contact and are thereby bridged, switches,
one for each line, each switch having two
contact-points normally in contact in the cir-

~cult of the line, and annunciators, one for

each line, in the circuit of the line between
its switch and plug, each of said plugs being
adapted to be withdrawn from its normal
position and placed in the switch of the other
line and when so placed to disconnect the
contact-points of the switch which are nor-

mallyin contact and connect the two contact- |

pieces of the plug with the two sides or

branches of the line to which the switeh be-
longs; whereby the two lines, when in their
normal condition, are on closed metallic eir-
cuits with their annunciators and generators '

in their closed metallic circuits, and by the |

| and the

F

‘withdrawal of a plug from its normal position
| placing of it in the switech of the
other line, the closed circuits of the two lines
are opened and the two lines are connected

together in one metallic circuit with the an-

nunciator of the line to which the plug be-
longs only in that circuit, substantially as set
forth. -

. In a telephone-exchange system, a me- |
tallic-circuit line normally on closed cireuit,

a signaling-generator and a calling-annun-
ciator in the normally closed circuit of said
line, and a loop-switch plug in the two con-
tact-pieces of which the two sides of the litie
respectively terminate, in combination with
a switching device in which said plug is nor-
mally placed, said switching device having

electrically - connected contact -pieces with

which the two contact-pieces of the plug make
contact to electrically connect or bridge the
contact-pieces of the plug when the plug is
Inserted therein; whereby when the plug is
placed in its normal position the line is on
closed metallic circuit for signaling and when
the plug is withdrawn from its normal posi-
tion the closed metallic circuit of the line is
opened for looping with another circuit.

In testimony whereof I have hereunto sub-
scribed my name.

MILO G. KELLOGG.

Witnesses:
- KMILIE S. WALKER,
HENRY M. WALKER,

35

40

45

50

5§

60



	Drawings
	Front Page
	Specification
	Claims

