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UNITED STATES

PaTENT OFFICE.

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 592,316, dated October 26, 1897

Apphcatmn filed November 29, 1889

Serial No. 332, 010, fNo model}

To all whom it may concern: |
Be it known that I, MirLo G: KELLOGG of

Chieago,lIllinois,temporarily residing atS,tutb
oart, inthe Empire of Germany,have invented_
certain new and useful Improvements in Mul-

tiple Switchboards for TelephonewExchan ges,

of which the following is a full, clear, concise,
and exact description, reference being had t.ol
the accompanying drawings, forming a part
of this specification.

My invention relates to a metallic- cireuit
telephone-exchange system, and is especmuy
applicable to a syetem of exchange in which
the calling by the subscribers is done on an

.independent calling-circuit.

- It consists of apparatus for and a system of
testing mefallic-circuit lines to determine
whether they are in use. |
Intheaccompanying drawings, illustrating
my invention, Figure 1 is a diagram illustrat-

ing the main-line central-office apparatus and

circuits. Fig. 2 shows a diagram of the sub-
seriber’s-station apparatus necessary to illus-
trate my invention. Fig. 3isadiagram of the
operator’s cord system for receiving calls and
switching lines. Fig. 4 shows an operator’s
test system, including a test-plug with cord,
test recelving instrument, and a test-battery.
- In Fig. 1, A 18 a sectional view of a section
of one switechboard, and A'is a sectional view
of a section of another board, to which the
same lines are connected. 1 place as many

- boards in the central office as are found nec-
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essary or desirable in order to properly an-
swer the calls and makethe connections. On
each board is a spring
for each line.. Each switch has a contact-
spring which normally bears on an insulated
contact-point and has a third contact-piece
insulated from the rest (except by the circuit
connections) and is adapted to receive a loop-
plug, and when a plug is inserted to discon-
nect the spring from the contact-point (on
which it normally bears) and connect the two

contact-pieces of the plug with the contact-
and sald insulated contact-piece, re- |

spring
spectively. In the figure ¢ g represent the
contact-springs of the different switches, 2 A
the contact-points on which the springs nor-
mally bear, and 77 the insulated contact-pieces
of theswitches. {/[ aretheswitch-holes. «a

and  1s the ground connection.
cuits and contact-points of the apparatus are

—Jack or similar switeh-

| are therubberstrips on which theswitch parts
-aremounted, as shown,and through the fronts

of which are the switch-holes//. These holes

are adapted to receive the switch-plugs, 55 '
(shown in Fig. 3 and marked D D,) and when

a plug 1s inserted 111130 a switch it operates it,

as above described. The insulated contact-
pieces ;7 7 should be so placed that a test-plug
or similar testing device may be readily ap-
plied to them.

The connection of each main line to the cen-
tral-office switchboards and apparatus is as
follows: One of the branches of the line—say
wire ¢ as indicated in the figure—is con-
nected to all the contact-pieces 77 of its
switches on the different boards. The other
branch of the line—say wire b—passes suc-
cessively through the pairs of contact-points
of its switches which are normally in contact,
passing in each case to the spring first, as indi-
cated. This wire after passing from the last
contact-point of the switeh oonnected far-
thest from the subseriber’s station is con-

nected by a circuit-wire to wire a of the sub—

seriber’s line.

In the subscriber’s-station appar atus shown
in Kig. 2, 1 is the telephone-switch. 2 isthe
subseubel s telephone. 3 is the signal-bell,
The cir-

substantially as shown. The signal-Dbell is
an automatic or vibrating bell with an auto-

matie circult-breaker, as shown, which makes

and breaks the circuit of the bell when the
current passes through it. The bellisin the
circult of the branch of the line designated
as wire b when the subsecriber’s telephone
is on 1ts switech. The switch has contact
points and connections, as shewn, which
eround one branch of the line, wire b, and
open the two branches of the line to each
other when the telephone .is on the switch
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and remove said ground and. close the two

branches to each other when the. telephone
1s taken from the switch.

Kig. 3 shows an operator’s cord system w1th
one pair ol loop-switch plugs and their double
cords, looping-in switch, her telephone, and
circuits. D D are the loop-plugs. 7 n are

their rubber insulation, and m m are their
| contact-pieces.

0isa metal strip on which the
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plugs normally rest and which then 'eouheetsl ]

the two contact-pieces of the plug together.
The method of operating the system in con-

nection with the switchboards will be appar-

ent to those skilled in the art.

The plugs should be inserted into the line- |
- switches of two lines connected teﬂ'ether for

conversation in such a d11eet101:1 that the
sides or branches of the lines marked wire a

are connected together by one of the cord-

circuits of the pair of cords and the other
sides or branches are connected together by
the other cord-circuit. -

- The operator’s test system shown in Fig.

receiving mstrument and test-battery in its

circuit, said wire being grounded at one end
and connected at the other end to a flexible
- conducting-cord adapted at the will of the .
operator to be brought into contact with any
switch contact-piece 7 at her board. Tisthe

test-plug, {1s thetest receiving instrument.
I 1s the test-battery, and G is the ground
connection.

metallic elremt of the line.

test system, and they

; system
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and. test-battery;

placing her test-plug on the contact-piece j of -
aswiteh of theline, and thelineisnotswitched

at any board and ‘the subseriber’s telephone |
“is on its switch, a complete circuit is estab-
lished in which are the test receiving instru-

and the subsember s signal-

bell, and the bell will ring, calling the sub-; the line.

ment and battery

Serlber and the test reeewmﬂ'metl ument will
1espond or indicate the make and break of
the bell and show the operator that the line
1s free.
subscriber’s ground, through his switch con-

the circuit at the subscriber’s station.
however, when a fest is

use e1bher by 1ts being switched at some board

or by the subeerlbel s telephone being off its

switch, the test instrument will not respond
" When thesubscriber has taken down his tel-
ephone for useand the lineis not yet switched
at any board, the test-circuit above described
1s opened by the opening of the ground con- .
When aswitch- plugis
| mserted into a switch of the line, but the line :

nection at hisstation.

The test-battery sheuld be .
strong enough to operate any subscriber’s sig-

nal- bell and the test receiving 1nstrument 5
through the line-circuit of one of the sides or |
branehes of theline to the subscriber’sground .
when the test is made as indicated and the .
line is ‘“‘free,” butis not strong enough to op-
erate the swnal bell thr'eun*h the eomplete

If_, |
made the line is in |

592,316

is not yet switéhed with &ﬁobher.line, the cir-

cuit above described is opened at the pair of

contacts of the switech in which the plug is
placed. If thelineis connected with another
line for conversation and their telephones are
switched for use, no complete circuit will be

established on testmg, because the metallic

circuit of the two lines is not connected with
the ground at either subscriber’s station. If

| when thesubscribers’lines are thus connected

for conversation both of their telephones are

placed on their switches, no complete circuit
1 will be established on testing, because the

| test is made to a test contact-piece j, which is
4 consists, essentially, of a wire with a test |

connected with the circuit-of the two wires «
a of the lines, and these wires are then dis-

| conneeted from the ground at thesubscribers’

stations. In eitherof these cases nocomplete
circuitisestablished, and therefore the signal-
bell will not operate and no response will be

indicated in the test receiving instrument. -
{ If when two subscribers’ lines are connected
| together for conversation the telephone at
one of the stations should be on the switch

and thatat the otherstation noton the switeh,

‘a complete circuit will be established as fol-
lows: on testing one of the lines from the of-.

fice ground through the test receiving instru-
ment and battery to the test-plug, thence
through wire ¢ of the line whose telephone
is switched for use and back to the central

{ office through wire b of that line, and thence

Each operator has a cord system with as
many pairs of cords as she mayneed and one
are conveniently ar-
ranged and connected to operate the exchange |

through wire b of the other line to its ground
connection established by the telephone being
on the switech. The signal-receiving bell in
the circuit at the subscriber’s station will

{ notthensound, becauseitand the test-battery
When an opera,ter makes a test of a line by

are included in a.circuit which includes one
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branch of that line and both blanehes of the |

other line. |

The operator will ther efeleknew that elther
the line is switched for use at the central of-
fice or that the subscriber’s telephone is

110

switched for use, and she Wlll not connect to

In multiple-switchboard systems an 0pe1 a-

tor to whom certain lines are assigned to an--

| swer frequently receives sevemlealls at prac-
This complete - circuit is from the

tically the same moment, and it may require

| | some time before she can switch to a cer-
tact-points to the lme over the line and

through the several pairs of contact- points
of its SWltbheS, thence to contact-piece 4, to
which the test-plug is applied, and thence to
ground through the test receiving instrument

The signal—bell is then in -

tain line and answer its call. In systems
in which the test depends only on the switch-
ing of the line at some other board another

operator may in the meantime test the line

and finding it to test ‘‘free” may switch it

115

I120

to another line and cause annoyance and con-

fusion to the subscriber. In my system this
trouble is obviated, because as soon as the

subscriber takes his telephone from itsswitch

the line will test *‘ busy ” whether or not it is
switched at the central office. Again, in sys-

tems of testing which depend only on the sub-
sceriber’s telephone being switehed for use or
not by its being on or off its switch confusion
frequently occurs from the fact that a sub-
scriber placeshistelephone on its switch when
he is through conversation without sending

125

I30



10

15

20

502,316 . s

in a clearing-out signal and his line tests
“free?” and is ‘‘ connected to?” when it ig al-
ready switched at the central office with some

other line. Lines in this condition are tech-
nically called “tied up.” Inmysystem,again,

this trouble is obviated, because the line will
test ‘“busy ” until it is disconnected at the
central office whether or not the subscriber’s
telephoneisonitsswitech. Thissystem,there-
fore, combines the advantages and obviates
the disadvantages of the two general systems
of testing ountlined above.

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

1. -In a telephone-exchange system, a me-
tallie-circuit line normally (or when it is not
in use) with its two branches open to each
other at the subscriber’s station and one of

them with an automatic circuit-breaking bell

in its circult and grounded at the subser 1be1

station when his telephone 1s not switched
for use but not otherwise, and a switch at the
central office oonteining a palr of contact-

- pointsnormallyin contact and a third contact-

25

30

35

40

45

K0

33

6o

piece insulated from the rest (except by the
circuit connections), said branch of the line
1ehmh is normally grounded at the subscrib-
er’s station passing through said pair of con-
tact-points and thence eonneotecl to said third
contact-piece, in combination with a switeh-
plug adapted to be inserted into said switch
and when inserted to disconnect the pair of
contact-points which are normallyin contact,
and a test wire or circuit at the central office
containing a test receiving instrument and
battery and grounded at one end and con-
nected at its other end to a test plug or de-
vice adapted, at the will of the operator, to
be brought into connection with said third
contact-piece, substantially as set forth.

2. In a telephone-exchange system, a me-
tallic-circuit line having one of its branches
with an automatic circuit-breaking bell in its
circuit and grounded at the subscriber’s sta-
tion when his telephone is not switched for
use but not otherwise and its branches nor-
mally open to each other, and a switch at the
central office containing a pair of contact-
points normally in contact and a third con-
tact-piece insulated from the rest (except by
the circuit conneections), said branch which is
thus normally grounded passing through said
pair of contact. -points and thence eonnectecl
to said third contact-piece, in combination

with a switch-plag adapted to be inserted into

sald switch and when inserted to disconnect

said pair of contact-points, and a test wire or
1ce containing a test

circuit at the central o
recelvinginstrumentand battery and g wronnd-
ed at one end and connected at its other end

of the operator, to be brought into connection
with said third contact-piece, substantially as
set torth.

3. In a telephone-exchange system, a me-
tallic-circuit line having one of its branches

—

1

the central offi

circuit and grounded at.the subsecriber’s sta-

tion when his telephone is. not switeched for
use but not otherwise and with its branches
normally open to each other, and a switch at
ce contalning a pair of contact-
points normally in contact and a third con-

tact-piece insulated from the rest (except by

the circuit connections), said branch which

is thus normally grounded passing through -

sald pair of eontmot-pomte and thence con-
nected to said third contact-piece, in combi-
nation with a switch-plug adapted to be in-

serted into said switeh and when ingerted to
‘disconnect said pair of contact-points, a test

receiving instrument grounded on one side
and connected on 1ts other side to a test plug
or device adapted, at the will of the operator,
to be brought into connection with said third
contact-piece, and a batteryin the test-circuit
thereby established,substantially as set forth.
4. In a telephone exchange system, a me-
tallic-circeuit line the two branches of which
are normally open to each other and one of
which has an automatic electric - circuit
breaker in its circuit and is grounded at the
subscriber’s station when his telephone is not
switched for use, and a switech with contact-
points to close sald branches to each other
and remove said ground connection when the
telephone is switched for use, in combination
with a switch at the central office with con-
tact-points to open the c¢losed circuit of the

| line there when the line is switched for use,

and a test wire or circuit containing a test
receiving instrumentand battery and ground-
ed on one side and connected on its other end

with a test plugor device adapted, at the will
of the operator, to be brought into connection

with the line with the pair of contact-points

1 of said office switch between said connection

and the normal ground of the line at the sub-
seriber’s station, substantially as set forth.
5. In a telephone exchange system, a me-
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tallic-circuit line the two blenohes of which .

are normally open to each other and one of

which has an automatic electric - circeuit

breaker in 1ts circuit and is grounded at the
subscriber’s station when his telephone 1S not
switched for use, and a switch with contact-

1 points to close said branches to each other

and remove said ground connections when
the telephone is switched for use, in combi-
nation with a switch at the central office with
contact-points to open the circuit of the line
when the line 18 switched for use, a test re-
celving instrument grounded on one side and

eonneoted on its other side to a test plug or

device adapted, at the will of the operator,

to be brought into connection with the line
| with the peir of contact-points of said office
to a test plung or device adapted, at the will

switch between said connection and the nor-

mal ground of the line at the subsecriber’s
| station, and a batteryin the test-circuit there-

by established, substantially as set forth.

6. In a telephone -exchange system, multi-

ple switchboards, metallic-circuit lines con-

115 '
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with an automatic circuit-br eaking bellin its | nected to the same, each normally (Ol when
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not in use) with its two branches open to each.

- other and one of them with an automatic
- electric - circult breaker in its circuit and

n '
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orounded at the subscriber’s station when his
telephone is not switched for use but not

otherwise, and switches at the central office,

one on each board for each line, each contain-
ing a pair of contact-points normally in con-
tact and a third contact- -piece insulated from
the rest (except by the circuit eonneetlons)

said branch of each line which is thus nor-

mally grounded passing successively through |
sald pairs of contact-points of its switches
and thence connected to said third contact-
pieces of its switches, in combination with

switch-plugs adapted to be inserted into said
switches and when a plug is inserted to dis-
connect the contact-points of the switeh, test
receiving instruments one at each board, eech

grounded on one side and connected on its

- other side to a test plug or device adapted, at

25

the will of the operator, to be brought into

‘connection with any of said third contact-

pieces of the switches at its board, and a bat-

tery in the test-circuit thereby established,

substantially as set forth.

7. In a telephone-exchange syStem multi-

ple switchboards, metallic- enemt lines con-

“nected to the same, each of which has its two

:30

branches. norma,lly open to each other and

- one of the branches with an automatic elec-

tric-circuit breaker in its circuit and oround-

~ed at the subscriber’s station when ]:ns tele-
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phone is not switched for use, and a switeh
for each line with contact-points to close its

branches to each other and remove its ground
connection when the subscriber’s telephone

18 SW1tehed for use, in combination with a

switch on each board for each line to open
the circuitof theline whenitisswitched at the
board, test receiving instruments, one at each
board, each frlounded on one sufle and con-
nected on ite other side to a test plug or de-
. vice adapted, at the will of the operator, to be

broughtintoconnection with any line with the

pairs of contact-points of its said switches be-
tween said connection and its normal ground
connection, substantially as set for th

taining normally atthe subscriber’s station an

auntomatic circuit-breaking bell and a pair of

.contact-points which are open when the sub-

55

scriber’s telephone is switched for use but not
otherwisé and at the central office a pair of
contact-points which are open when the line is
switched for use but not otherwise, a pair of
contact-points which are normally open and
closed by the operator on testmfr and a test
receiving instrument and battery, substan-
tially as set forth.

9. A test-circuit for a eubsembel S hne con-
taining at the subscriber’s station, normally,
an automatic circuit- breaklnﬂ‘ bell and a pan

of contact-points which are open when the
subseriber’s telephone is switched for use but
nototherwise, and at the central office, switch
contact- pomte which open the circuit when
the line is switched but not otherwise, a se-
ries of branch or derived circuitls to said test-
circuit, each containing a test recelving in-
strument and pair of contact-points normally
open and closed by the operator on testing,
and a battery in any test-circuit established,
substantially as set forth.

10. In a telephone-exchange system, a me-
tallic-circuit line having one of 1ts branches

with both an automatie circuit-breaking bell -

in its circuit at the subseriber’s station and
ocrounded at the subseriber’s station when his
telephone isnotswitched for use but not other-
wise, and a switch at the central office con-
tmmnﬂ a pair of contact-points normally in

e‘entaet_ and a third contact-piece insulated.

from the rest (except by the circuit connec-
tions), said branch which is thus normally

grounded passing through said pair of con-
tact-points and thence connected to said third

contact-plece, in combination with a switch-
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plug adapted to be inserted into said switeh =

and when inserted to disconnect said pair of
contact-points, a test receiving instrument
orounded on one side and connected on its
other side to a test plug or device adapted, at
the will of the operator, to be brought into
connection with said third contact-piece, and
a battery in the test-circuit thereby esteb-

lished, substantially as set forth.

11. In a telephone-exchange system, mul-
tiple switchboards, metallic-cireuit lines con-
nected to the same, each of which has one of

‘the branches with both an automatic electric-
circuit breaker in its circuit at the subscrib-
er’s station and grounded at the subscriber’s

station when his telephone is not switched for
use, and a switceh for each line with contact-
points to remove its ground connection when
the subscriber’s telephone is switched for use,
in combination with a switch on each board
for each line to open the c¢ireuit of the line
when it 1s switched at the board, test recelv-

| ing instruments, one at each board, each
8. A test-uremt for a subscriber’s line con-

orounded on one side and connected on 1ts
other side to a test plug or device adapted, at
the will of the operator, to be brought into
connection with anyline with the pairs of con-
tact-points of ifs said switches between said
connection and its normal ground connection,
and a battery in the test- cireuit ther eby es-

tablished, substantially as set forth.

Inwitness whereof I hereunto subscribe my
name this 4L11 day of October, 1889. |

MILO G. KELLOGG

WVltnesses
MARGARETHA RIEHL
 FRANCES D. KELLoeG
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