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To all whom it may concermn.:

Be it known that I, Mi1.0 G. KELLOGG, of
Chicago, in the cmmty of Cook and State of
Illmms hzwe invented certain new and useful
Improv ements in Multiple Switchboards for
Telephone-Xxechanges, of which the following
18 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 lines are single-
circuit lines grounded at their outer ends and
normally grounded at the central office; and
1t consists in a system of testing the lines to
determine whether they are in use and in
an arrangement of the annunciators and
switches of a line by which special clearing-
out annunciators are not required for the
pairs of cords.

In the drawings illustrating my 1nvent1011
FFigures 1* and 1“ represent Seetlons of two
multiple switchboards of the exchange to
which the same lines are connected. FKig. 2
shows a diagram of the boards, with the main-
line apparatus and connections necessary to
1llustrate my invention. Fig. 3 shows a dia-
gram of an operator’s cord system to be used
In connection with the boards. Fig. 4 shows
an operator’s test system to be used at the

boards. Fig. 5 shows subseriber’s-station
“apparatus. |
In Fig. 2, Ais a sectional view of the switch-

board shown in Fig. 1*, and A'is a sectional

view of the switchbomd shown in Fig. 1%, each
as indicated by the line d e. -

I place as many boards in the central office
as are found necessary or desirable in order
to properly operate the exchange. On each
board is a spring-jack or other suitable switch
for each line. HKach switech has a contact-
spring which normally connects with an insu-
lated contact-piece and is adapted to receive
a loop-plug and, when a plug is inserted, lo
daisconnect the spring from the contact-piece
and connect the two contact-pieces of the
plug with the spring and said insulated con-

tact-piece, respectively. The switch is also

adapted to receive a single-contact switch-

plug and, when a plug is inserted, to discon-
nect the spring from the contact-piece and
connect the spring with the contact-piece of

the points A /.

1t raises the spring
h and the spring g and contact-piece of the
plug are in contaet.
adapted to receive
Fig. 4, and when a plug is inserted into a

the plug.
as shown and as will hereinafter be deseribed
I prefer to have a contact-point electrically

connected with the contact-piece, and on
‘which the spring normally bears, as there is

lesschance of poorconnection when the spring
bears on a point than when it bears on a sur-

face adapted to be brought into connection

with the plug-contacts.

" In Fig. 2, g g represent the springs of the
different swltches i h the contact-points on
which the springs normally bear, and 7 7 the
contact-pieces of the switches connected with
[ [ are the switch-holes. a b
are the rubber strips on which the metal parts

In the construction of the switches
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of the switches are mounted, as shown, and

through the fronts of Whlch are the switch-

holes Z L.

The contaét—pleees 17 are so placed along
one of the surfaces of the plug-holes as read-

1ly to form connection with one of the con-

tact-pieces of the loop-plugs.

The holes [ [ are adapted to receive the
switech -plugs shown in Ifig. 3 and marked
D D, and when a plug is inserted into a switch

g from the contact-point

- These holes are also
the loop-plug shown In

hole it raises the spring of the switeh from
the contact-point /» and the spring ¢ and the
contact-piece 7 of the switch are in contact
with the two contact-pieces of the plug, re-
spectively.

w and x are callmﬂ*-mm unciators, one for
each of the lines shown |

Each line-annunciator has a pair of con-
tact-points p ¢, which are mormally out of
contact while the annunciator does not indi-
cate a call, but which are pressed into con-
tact by the drop while it indicates a call.
One of these contact-points is connected to
the circult of the annunciator on one side of
the magnet and the other point is connceted

“to 1t on the other side of the magnet.

B'1s a test-battery placed in the common
ground wire or connection of the lines.

Two lines are shown in the drawings, one
marked line No. 1 and the other line No, 2

. T'hese lines are ordinary single-circuit lines
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grounded at their
at the subsecriber’s ‘station any usual and

~appropriate subseriber’s-station apparatus.-

Fach line passes successively through the
pairs of contacts of its switches on the sev-
eral'boards, passing in each case to the spring
first. It then passes to the common ground

- wire or connection in which 1is the test-bat-
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‘andm m are their contact-pieces.
tact-pieces pass each to the bosom of its plug

tery B". Kach annunciator is connected into
the circuit of its line between the pair of
contact-points of the switch nearest to said
ground connection in which is the test-bat-
tery and the pair of contact-points immedi-
ately preceding them and is located at the
board where said switch nearest the ground
connection is located. The ecircuit of each
line shown may thus be traced in Fig. 2.

In the operator’s cord system shown in Fig.
3, D D are the switch-plugs of a pair of cords,
n 1 are the rubber insulations of the plugs,
These con-

and are adapted to restnormally, or when the
plug isnot in use, on the metal piece o, which
then connects it. with the ground. These
plugs are adapted to be inserted into any of
the switches at their board and when a plug
is inserted it operates the switeh, as above de-
scribed. The plugs should be inserted so

that the contact-piece m 1s in contact with

the spring g. The connections of the lines
might ha,ve been reversed, so that the lines
paSb first to the contact-piece 3 of each of

their switehes,” and in that case the plugs

should be inserted in such a position that
their contact-pieces form connection Wlth the

k pieces 4 of the switches.

Y is the looping-in switch for the pair of

- cords shown.

4.0

45

o

K. is the callmﬂ'-key

¢t 1s the operator’s telephone, and I3 1s hel
calling generator or battery.

The circuits are Substantmlly as shown.

‘The operation of the system in connection
with the switchboards will be apparent to
those skilled in the art.
- It will readily be apparent that when a line
is switehed by the insertion of a plug into its
switch the line is disconnected from its nor-
mal ground-wire at the central office in which

~ is the test-battery I3’ and is connected into a
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circuit with the pair of cords. Onlyone pair
of cords are shown, but the connection of such
other pairs, with their accompanying appa-
ratus, as the operator may need will he ap-
parent to those skilled in the art. To each
pair of cords, with its plugs, belong a looping-
in-switch and a calling-key. One telephone

and one calling-generator will answer for her

system of cords.
In the operator’s test system shown in Fig.

. 4, T is a loop test-plug adapted to be inserted

mto any of the switches and when 1nserted to
operate them, as heretofore described, and S
is a test receiving instrument. The instru-
ment is connected in a loop which terminates
in the two contact-pieces of the plug.

outer ends and having |

i calling-generator.
bell.

592,372

‘Each operator has one cord system and one
test system, and they are conveniently mount-
ed and arranged for her work.

Inthesubsecriber’s-station apparatusshown
in Fig. 5,1 is the telephone-switch. 2 1s the
3 is the signal-receiving
4 is the subsecriber’s telephone. 3 18
the secondary, and 6 is the primary, of the
induction-coil. 7 is the transmitter. 8 1s
the transmitter-battery. 9 is a condenser.

ratus and are connected as shown or 1n other
ways so as to perform practically the opera-

tions required and the oper atlons hereinafter
described.
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These parts may be of usual forms of appa-
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When the subscriber’s telephone is on its

switch, the signal-receiving bell is in the cir-
cuit of the line and the telephone, the sec-
' ondary of the induction-coil, and the con-
| denser are shunted by a wire of small resist-
ance, so as to be practically out of the circuit.

When the telephoneisoff the switch, the tele-

phone, the secondary of the induction- coil,

and the condenser are in the circuit and th_e

| signal-bell is practically out of the circuit.

The test receiving instruments and test-
batteries should be so constructed and ad-

justed to each other and thecircuits that the

instrument will sound or respond when 1t and

the battery are looped into the closed circuit
of any single line and the subsecriber’s tele-

phone is not off its switch for use, but will not
respond if the circuit is open at any point or
if the subsecriber’s telephone is off its switch

Qo
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and the condenser at the subscriber’s station
isincludedin the circuit ortheline isswitched

with another line and thereby has its test-cir-

cuit open, as will hereinafter be indicated.
The operation of the test system 1s as fol-
lows: When an operator desires to test a line,
she places her test-plug into the switeh of the
line, and by sodoing disconnects the points ¢
and /i of the switch and connects them with
the contact-pieces of the plug. - If, then, the
line i1s not switched at any board and the sub-
seriber’s telephone is on its switch, the test
receiving instrument will sound or respond,
indicating that the line is free to be switched
to. If, however, the subscriber has taken
his telephone from the switch for use, the in-

strument will not sound, as the condenser in

the circuit will prevent it from doing so. If,

again, the line is switched at some board and
the test is made in the cut-off portion of the
line—that is, that portion which is between

the switch used for switching and the office
oground—the instrument will not sound, be-
cause the test-circuit is open at the pair of
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contact-points of the switch used for switch-

ing.

in some switch between the one used for

| switching and the subscriber’s station, the

instrument will not sound on account of the

‘batbery being cut oft from the circuit in which

the test receiving instrument is included. In

| that case the test receiving instrument, 1t 18

If, again, the line is switched at any
board with another line and the test is made

I30
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true, is in the closed circuit of the two 11nes to the operator that the line was switched '*Lt

and this eircuit has continuity for battery'
currents while the subsecribers’ telephones are
not switched for use. Nevertheless, as the
test-battery 1s cut off from the line and con-
sequently there is no battery in circuit with
the test receiving instrument, the instrument
will not sound. |

When a test of a line is made and the test
recelving instrument sounds, the operator
knows that neither the line is switched for
use nor the subscriber’s felephone isswitched
for use, and when the instrument does not
sound she knows that either the subseriber’s
telephone is switched for use or the line is
switched for use and she will not connect
the line with any other line. By this system
a subscriber’s line is reserved to himself from
the time he sends in his call or the line is
switehed for use.

When two lines are connected together as
described and the line- annuncmtor of only
one of the lines is located at the board where
the connection is made, that annunciator
alone will be in their cirenit to indicate the
clearing-out signal. The annunciator of the
other line will be cut off from its line-circuit
and consequently will not be in the circuit of
the two connected lines. This results from
the placing of the annunciators, as hereto-
fore indicated, in the eircuit of its line at the
board nearest its ground connection, but with
the switeh of the line at that board between
the annunciator and the ground connection.
When both annunciators are located at the
board where the connection is made, they
will both be connected into the circuit, and
the operator will then leave one of the drops
down while the connection exists, and this
will shunt the annunciator-magnet out of cir-
cult and the other annunciator will indicate
any clearing-out signal which may be sent
over the cirenit. |

In multiple systems heretofore devised the
line -annunciators have been placed in the
circuit-wire which connects the two branches
of the line after one of the branches has passed
through all the pairs of its switch contact-
points and the other has been connected to

the other contact-pieces of its switches on the

several boards and a special clearing-out an-
nunciator has been required for each pair of
switch-cords.

In my system by the employment of the
line-annunciators constructed with contact-

points, as described, and the location of the

annunciators in their respective circuits, as
described, I provide for a single annunciator
in the circuit of each two lines connected to-
gether for conversation, which is located at
the board where the connection between the
twolines is made, and which will indicate any

clearing-out signal sent over the line, and at
the same time I dispense with the use and the

accompanylng expense of special clearing-out

annunciators for the several pairs of cords.

In some multiple systems the test indicates

some board of the exchange. In other sys-

tems the test indicates thth the subscriber’s

telephone is switched foruse. In my system
thetestindicates that the line is busy whether
it is switched at any board or the subseriber
has taken his telephone down for use, and the
service of the exchange is more satisfactory
to the subscribers than in either of the other
general systems of testing above indicated.

Iclaim as my invention dllﬂ desire to secure

by Letters Patent—
1. In a telephone-exchange system, a tele-
phone-line grounded at its outerend and pass-
ing normally successively through pairs of
switch contact-points, one pairon each of sev-
eral boards, each pair normally closed but
open while the line is switched at their board,
and to a ground-wire and test-battery in said
oround-wire in combination with switching
devices at each board to diseconnect the pair
of eontact-points at the board and switch the
line for conversation, and a loop test-plug in
the two contact-pieces of which terminate the
two'sides of a loop containing a test receiv-
ing instrument, said plug being adapted to be
inserted into the switches and when inserted
into a switch to disconnect the contact-points
of the switch and connect them with the con-
tact-pieces of the plug, and the subsecriber’s-
station apparatus for each line, each with a
telephone, a telephone switeh, a condenser
and contacts and circuits by which the con-
denser is included in the circuit of the line
while the telephone i1s switched for use but
not whileit isnot thusswitched, substantially
as set forth. .

2. In a telephone-exchange system, a tele-
phone-line normally on closed circuit and
passing successively through pairs of switeh
contact-points, one pair on each of several
boards, each pair normally closed but open
while the line is switched at their board, and
thence to a common wire and test-battery in

said ground-wire, in combination with switch-
ing devices at each board to disconnect the
pair of contact-points at the board and switch
the line for conversation, and a loop test-plug
in the two contact-points of which terminate
the two sides of a loop containing a test re-
celving instrument, said plug being adapted
to be inserted 1nto the switches and when 1n-
serted into a switch to disconnect its pair of
contact-points and then connect them with
the two contact-pieces of the plug, and the
subscriber’s-station apparatus for each line,
each with a telephone, a telephone-switeh, a
condenser and contacts and circuits by which
the condenseris included in the-cirenit of the
line while the telephone is switched for use,
butnot whileitis not thus switched, subStz’m—
tially as set forth.

3. In a telephone-exchange systein, a tele-

phone-line grounded at its outer end and hav-

o
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ing initscirenit pairs of switch contact-points,

~one pair on each of several boards, each pair
normally closed but open while the line is
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switched for use at their board, and thence to |

- a-common ground-wire .and battery therein,

IO

in eombmatlon with switching devices at
each board, to disconnect the pair- of contact-

points at the board and switch the line for
conversation, and loop test-plugs, one at each

board -each pluw having two contact-pieces in

‘which terminate the two sides of a loop con-

taining a testreceiving instrument and adapt-
ed to be inserted into the switch of the line at
its board and when inserted to disconnect the
pair of contact-points which are normally in
contact and connect them with the two con-
tact-pieces of the plug, and the subscriber’s-
station apparatus for each line, each with a
telephone, a telephone-switch, a condenser

and contacts and circuits by which the con-

denser 1s included in the circuit of the line

- while the telephone is switched for use, but

20

not whileitis not thus switched substantmlly

~ as set forth.

4. In a-telephone- exehenn'e system, multi-
ple switchboards, telephone lines, each line

~normally on elosed circuif, switches for said

30
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“while a switch-plug is inserted into it,

lines, one switech on each of the bhoards for

each line, each switch having a pair of con-

tact - points normally in contact and open
each
line passing normally successively thleuﬂh
the pairs of contact-points of its switch and
thence to a common wire and test-battery

therein, in combination with pairs of switch-
plugsateach board, thecontact-pieces of each

pair being connected by flexible conductors
in the circuit, said plugs being adapted to be
inserted into the switches at their board and
when a plug is inserted into a switeh to dis-

connect the pair of contfact-points of the.

switch and connect the line contact-piece,
and loop test-plugs, one at eaeh board, each

plug having two contact-pieces in which ter-

minate the two sides of a loop containing a
test receiving instrument, each plug bem'DF
adapted to be inserted into any switch at its

board and when inserted to disconnect the
contact-points of the switch and connect them
with the contact-pieces of the plug, and the

subscriber’s-station apparatus, with a tele-

phone, a telephone-switch, a condenser and:
contacts and circuits by which the condenser
is included in the circuit of the line while the
telephone is switched for use, but not while
it is not thus switched, Subqtantlally as set
| normally in contact but open while a switch-
5. In a telephene elehanwe system multi-
ple switchboards, telephene lines ﬂ*leunded'
at their outer ends, switches for emd lines, .
- one:switch on each of the boards, for each
line, each switch having a pair of contact- :
points normally in contact but open while a
switch-plug is inserted into it, each line pass-
~1ng normally successively through the pairs
of contact-points of its switches and thence to
a ground-wire and battery therein,in combi-
natlon with pairs of switch - pluﬂ*e at each
board, each pair having their contact-pieces.

eo'nneeted by flexible conductors, said plugs:

forth. d

g S | 502,372

being adapted to be inserted into the switches -

at their board and when a plug is inserted
into aswitch to disconnect the contact-points
of the switch which are normally in contact
and connect the line contact-point with the
contact-piece of the plug, and loop test-plags,

one at each board, each plug having two con-

tact-pieces in which terminate the two sides
of a test receiving instrument,-each plug be-
ing adapted to be inserted into any switch at
its board and when inserted to disconnect the
contact-points of theswitch and connect them
with the contact-pieces of the plug, and sub-
sceriber’s-station apparatus with a telephone,
a telephone-switch, a condenser and contacts
and circuits by which the condenser is in-
cluded in the circuit of the line, while the
telephone 1s switched for use, but not while
1t 1s not thus switched, Substantlelly as set
forth. -

6. In a telephone- exehanne system, mulfi-
ple switchboards, telephene -lines, each line
normally on closed circuit, switches for said
lines,one switch on each of the boards for each
line, each swit¢ch having a pair of contact-
points normally in contact and open while a
switch-plug isinserted into it, each line pass-
ing normally successively through the pairs
of contact-points, of its switch, and thence to
a common wire and battery therein, in com-
bination with switchingdevices at each board
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to disconnect any line from said common

wire, and connect it with any other line for
conversation, and loop test-plugs, one at each
board,each plug having two contact-pieces in
which terminate the two sides of a loop con-
taining a test receiving instrument, each plug
being adapted to be inserted into any switch
at its board and when inserted to disconnect
the contact-points of the switch and connect
them with the contact-pieces of the plug,and

subscriber’s-station apparatus, with a tele-

phone, a telephone-switch, a condenser and
contacts and circuits by which the condenser
isincluded in the circuit of the line while the
telephone is switched for use, but not while
it 18 not thus switched, substantmlly as set
f01 th.

7. In a telephone-exchange system, multl—-

ple switchboards, telephone-lines grounded

at their outer ends, switches for s_eid,lines,
one switch on each of the boards, for each line,
each. switech having a pair of contact-points

plug isinserted into it, each line passing nor-

mally sticcessively through the pairs of con-

tact-points of its switches and thence to a
ground-wire and test-battery therein, in-com-
bination with switching devices at each board
to disconnect any line f1 om sald ground-wire

and connect it with any other 11110 for conver-

sation, and loop test-plugs, one at each board,

each plug having two contact-pieces in which
terminate the two sides of a test receiving in-
strument, each plug being adapted to be In-
serted into any switch at its board and when
inserted to disconnect the contact-points of
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the switch and connect them with the contact-
pieces of the plug, and subscriber’s-station
apparatus, with a telephone, a telephone-
switch, a condenser and contacts and circuits
by which the condenser is included in the ¢ir-
cult of the line while the telephone is:switched
for use, but not while it is not thus switched,
substantially as set forth.

3. In a telephone-exchange system, tele-
phone-lines and multiple smtchboards for
sald lines, each board having a switceh foreach
line by which the line may be switched with
any of the other lines for conversation, each
line being connected suceesswely to 1ts
switches on the several boards, in combina-

- tion with line-annunciators, one for each line

located at the same board as is the switch of
the line connected farthest from the subserib-
er’s station and in the line-cireuit between
such switch and the preceding switch, and

contact-pointsand connections by which each

annunciator-magnet is short-circuited while

theannunciator indicates a call, substantially

as set forth.
9. In a telephone- exchan ge system, tele-
phone-lines and multiple smtchbom ds for
sald lines, each board having a switeh for
each line by which the line may be switched
with any oi the other lines for conversation,
each line being connected successively to its

switches on the several boards, in combina-

tion with line-annunciators, one for each line
located at the same board as is the switch of
the line connected farthest from the subserib-
er’s station and in the line-circuit between

such switech and the preceding switch, sub-'

stantially as set forth.
In witness whereof I hereuntosubscribe my
name this 25d day of June, 1890.

MILO G. KELLOGG.

Witnesses:
EMIL ABENHEIM,
C. STRICH-CHEAPELL.
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