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To all whom it may concern:
Be it known that I, M1ir.o G. KELLOGG, of

- Chicago, in the emuﬂsy of Cook and State of

Ilhnms telnpmm 11y residing at Stuttgart, in
the Empue of Germany, have mvented cer-
tain new and useful Improvements in Multi-
ple Switchboards for Telephone-Exchanges,
of which the following is a full, clear, concise,
and exact description, reference being had to
the accompanying drawings, f01 ming a part
of this speclﬁe&tmn -

My invention relates to a telephone-ex-
change system in which the lines are single-
circult lines grounded at their outer ends;
and 1t consists in a system of testing the lines
to determine whether they.are in use.

In the drawings illustrating my invention,
Figures1*and 1" representsectionsof twomul-
tiple switechboards of the exchange to which
the same lines are connected. Fig. 2 shows
a-diagram of the boards, with the main-line
apparatus and connections necessary to illus-
trate my invention. Fig. 2* is a detail view
of one of the line-annunciators. Fig. 3 shows
a diagram 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. |

In Fig. 2, Aisasectional view of the switch-
board shown in Fig. 1*, and A’ is a sectional
view of the switchboard 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 1s a spring-jack or other snitable switch
for each line. Hach switch has a contact-
spring which normally conneects with an insu-
lated contact-piece and is adapted to receive
a loop-plug and, when a plug is inserted, to
disconnect the spring from the contact-piece
and connect the two contact-pieces of the plug
with the spring and said insulated contact-
piece,r espectwely Theswitch isalsoadapted
to receive a single-contact switeh-plug and,
when a plug is inserted, to disconnect the
spring from the contact-piece and connect the
spring with the contact-piece of the plug. In

the construction of the switches as shown and
as will hereinafter be described I prefer to
have a contact-point electrically connected

feach of the lines shown.
‘has a pair of contact - points normally (or

with the eontact-pmce and on which thespring
normally bears, as there is less chance of poor
connection when the spring bears on a point
than when it bears on a surface adapted to
be brought into connection with the plug-
contacts. |
In Fig. 2, g g represent the springs of the
different switches, & /v the contact-points on
which the springs 1:101ma11y bear, and j 7 the
contact-pieces of the sw itches, connected with
the points A h. [ [ are the SWltch holes. a b
are the rubber strips on which the metal parts
of the switches are mounted, as shown, and
through the fronts of which are the switch
holes {[. 'The contact-pieces 77 are so placed
along one of the surfaces of the plug-holes as
1eadﬂy to form connection with one of the
contact-pieces of the loop-plug.

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

1t raises the spring ¢ from the contact-point

h, and the spring g and contact-piece of the
plug are In contact. These holes are also
adapted to receive theloop-plugshownin Fig.
4, and when a plug is inserted into a hole it
ralses the spring of the switeh from the con-
tact-point A, and the spring ¢ and the con-
tact-piece 7 of the switch are in contact with
the two contact-pieces of the plug, respec-

tively.

w and « are calling-annunciators, one for
Each annunciator

when the annunciator does not indicate a
call) in contdet with each other, but which
are separated by the annunciator while it in-
dicates a call. The two contact-points of a

| pair are marked p and q, respectively. One

of them, ¢, 1s aspring-contact which is pressed

by the annunciator-drop when the drop falls.

away from its corresponding contact-point p.
The contact-point p is represented as an an-
gle-piece which passes over the spring ¢ and
1s In contact with the spring when the spring
Is not actuated by the annunemtm drop
The annunciator is shown in detail in Fig.

2%, The line runs to an insulated bolt 0 .Ett
the top of the annunciator-plate o', thence
through the annunciator-coil to the pla,te and
thence: normally through spring ¢, which is
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in electrical contact with the plate, to the in-
sulated angle-piece p, against which spring q
normally bears, and thenee to earth.
- Bisa test—battery placed in the common
ground wire or connection of the lines.

T'wo lines are shown in the drawings, one
marked line No. 1 and the other line No. 2.
These lines are ordinary single-circuit lines

- grounded at their outer ends and having at

10

. 20

-~ m marethelircontact-pleces.

| .

the subscribers’ stations any usual and appro- |
Each |

priate subscriber’s-station apparatus.
line passes successively through the pairs of
contacts of 1ts switches on the seveml boards,
passing in each case to the spring first.
then passes through its line-annunciator and
the pair of contact-points of the annunciator

to the common ground wire or connection in |
- which is the battery I3'.

The circuit of each
line shown may thus be traced in Fig. 2.

3, D D arethe switch-plugsof a pair of cords.
nnarethe rubberinsulations of the plugs,and
These contact-
pieces pass each to the bottom of its plug,
and are adapted to rest normally or when the
plug is not in use on the metal piece o, which
then connects it with the ground. Welbht

‘as is usual, or similat devwes may be used to

- bring the contact-pleces of the plugs into

30.

eohta_ctwith. the piece o and secure
connection.
inserted into any of the switehes at their

a good

- board, and when a plugis inserted it operates

- 35

40

the switch as above described. The plugs

should be inserted so that the contact-piece
m 18 in contact with the spring g. The con-

‘nections of the lines might have been re-

versed, so that the lines pass first to the con-

tact-piece 7 of each of their switches, and in

that case the plugs should be inserted in such
a position-that their contact-pieces form con-
nection with the pieces ) of theswitches. Y

- 1s the looping-in switch for the pair of cords

50

shown. /kisthecalling-key. o isa clearing-
out annunciator. 7 is the operator’s tele-
phone, and B is her calling generator or bat-
tery. Thecircuitsaresubstantially asshown.
- The contact-pieces of the two plufrs are
1;0 the two levels of the 1oopmg -in sw1tch
The contact-bolts of one pair of contact-

bolts of- this switch are connected together

' - through. the operator’s telephone and those of

55;

6o
- with the switchboards will -be apparent to

the otherpairare connected together through
the clearing-out annunciator wv.
of the calling-key 1s connected to one of the

cord-circuits and the contact-point of the
key is connected through the callmfr-n‘enem-.

tor B. to. ground.
The epemtmn of the system in connection

those skilled 1n the art.
It, will readily be apparent tna,t when a line
is- switiched by the insertion of a pluginto its

switeh the line is disconnected from its nor-

mal ground at the central office in which is

the test -battery B’ and is connected into a |

"It |

“when the circuit is open at any pair of points
either at some board or at the annunciator,
~the Instrument will not sound or respond.

These plugs are adapted to be |

tery and thence to the office ground.
The lever |

circuit with the pair of cords. Onlyone pair
of cords isshown, but the connection of such
other pairs, with thelr accompanying appara-
tus as the operator may need, will be appar-
ent to those skilled in the art. To each pair

~of cords with its plugs belong a looping-in

switch, a clearing-out “mnunclator and &
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 aloop test-plug adapted to be inserted
- 11:1130 any of the switches and when inserted

to operate them as heretofore described. S
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18 a test receilving instrument and is con- -

nected in a loop WhlGh terminates in the two
contact-pieces of the plug.

Each operator has one cond system and one

test system and they are convenientiy mount-

~ed and arranged for her work.
In the operator’s cord system shown in Fig. |

The test receiving instruments and battery

are so constructed and related to each other

that when an instrument is looped into the

“normal closed circuit with any line (the line
being unswitched and not open at some pair
-of contact-points and therefore the instru-
-ment being on closed circult with the battery)

the instrument will sound or respond, but

The operation of the test system is as fol-

_lows: When an operator desires to test a line,
'she places her test-plug into the switch of
‘the line and by so doing disconnects the
- pleces g and 7 of the switch and connects
“them with the contact-pieces of the plug.
then, the line is not switched at any switch
“and its annunciator does not indicate a eall,
the instrument and the test-battery B’ are on
a closed circuit with the line and the instru-
-ment will sound or respond, indicating that
. the line is free to be connected to.
closed circuit is from the subseriber’s ground
through the circuit of the line to contact-
spring g of the switch in which the test-plug
- 1s placed and from the contact-piece of the
test-plug, which is in connection with g,
- through the test receiving instrument to the
| other contact-piece of the plug to contact-
' piece y of the switch and through the other
-normally closed pairs of contacts of the line-
switches and the normally closed pair of con-

If,

This

tacts of the line-annunciator to the test-bat-

If,

however, the line-annunciator indicates a

-call (and the line is not switeched) the circuit
1s open at the pair of annunciator contact-
points and the instrument will not sound. If,

| again, the line is switched at any board when
_.the tesb is made and the switeh in which the
test 18 made 1s in the cut-off portion of the
| line or that portion which is between the
switeh wused for switehing and the office

ground, the test-circuit is open at the pair of
contacts g i of the switeh used for switching

“and the test receiving instrument will not
sound.

If, again, the line is switched at any
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board and the test-plug is inserted into a
switch which is between the one used and
the subseriber’s station, the test instrument
18 on closed circuit with the line, but there is
no batteryin the cireuit, as the line is cut off
from the common nr'ound wire, in which is
the test-battery, and the instrument will not
sound. When a test.of a line is made and
the test receiving instrument sounds or re-
sponds, the operator therefore knows that
neither the line is switched for use at any
board nor its annunciator indicates a call
and that she may connect the line with an-
other. When she makes the test and the in-
strument does not sound, she knows that
either the line is switched for use at some

board or its annunciator indicates a eall and

she will not connect it with another line.

By this system of switching and testing a
subscriber’s line tests “busy” when it is
switched and when his annuneciator indicates
acall. His lineisreserved to himself as soon
as he hassent in a call and will not be switched
with another line before his operator has had
time to answer his call, fo his confusion and
annoyance.

I claim as myinvention and deswe to secure

by Letters Patent—
- 1. In a telephone-exchange system, a tele-
phone-line grounded at its outer end and pass-
ing normally successively through pairs of
switch contact-points, one pair on each of
several boards, each pair normally closed but

-open while the line is switched at their board,

and through an annuneiator and a pair of
contact-points normally closed butopen while
the annunciator indicates a call to a ground-
wire which contains a test-battery, in combi-

nation with switehing devices at each board
to disconnect the pair Cof contact-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
contalning a test receiving instrument, said
plug being adapted to be inserted into the
switches and when inserted into a switeh to
disconnect the contact-points of the switech
and connect them with the contact-pieces of
the plug, substantially as set forth.

2. In a telephone-exchange system, a tele-
phone-line normally on closed circuit and
passing successively through pairs of switch
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 through an annunciator and a pair of
contact-points normally closed but open while
the annuneciator indicates a call to a common
wire which contains a test-battery, in combi-
nation with switching devices at each board
to diseonnect the pair of contact-points at the

- board and switch the line for conversation,

and a loop test-plugin the two contact- pomts
of which terminate the two sides of a loop
containing a test receiving instrument, said
plug belng adapted to be mserted into the
switches and when inserted into a switeh to

| disconnect its pair of contact-points and con-

nect them with the two contact-pieces of the
plug, substantially as set forth.

3. In a telephone-exchange system, a tele--
phone -line grounded at 1ts outer end and
having in 1Ls circuit pairs of switeh contact-
points, one pair on each of several boards,
each pair normally closed but open while the
line 18 switched for use at their board, and
thence to a common ground-wire containing
a battery through an “annunciator and a pair
of eontact—-pomts normally c¢losed but open
while the annunciatorindicates a eall, in com-
bination 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
plug having two contact-pieces in which ter-

minate the two sides of a loop containing a

test recelving instrument and adapted to be

inserted into the switeh of the line at iis.

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, substantially as set
forth. o

4. In a telephone-exchange system, multi-
ple switchboards, telephone-lines, each line
normally on closed circuit, switches for said
lines, one switch on each of the boards for
each line, each switch having a pair of con-
tact~points normally in contact and open
whileaswitch-plugisinsertedintoit,eachline
passing normally successively through the
pairs of contact-points of itsswitch and thence
through an individual annunciator and a pair
of contact- -points normally closed but open
while the annunciator indicates a call to a
common wirein whichis a test-battery,in com-
bination with pairs of switch-plugs at each
board, the contact-pieces of each pair being
connected by flexible conductors in the cir-
cult, said plugs being adapted to be inserted
into the switches at their board and when a
plug is inserted into a switch to disconnect
the pair of contact-points of the switch and
connect the line contact- -point of the switch
with the plug contact-piece, and loop test-
plugs, one at each board, each plug having
two contact-pieces in which terminate the
two sides of a loop containing a test receiv-
ing instrument, each plug belnﬂ' adapted to
be inserted 1nt0 any switch at 1t'~3 board and
when inserted to disconnect the contact-
points of the switeh and connect them with
the.contact-pieces of the plug, substantially
as set forth.

5. In a telephone exchange system, multi-
ple switehboards, telephone lines grounded
at their outer ends switches for smd lines,
one switch on each of the boards for each
line, each switch having a pair of contact-

pomts normally in contact but open while a
switch-plug is inserted intoit, each line pass-
ing normally successively tthﬂ“‘h the pairs
of ¢ contact-points of its Smtches and. thence
through an individual annunciator and a
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pair of contact-points- normally closed but
open while: the- annuneciator indicates a call

to a ground-wire which. contains -a. test-bat-
tery,in combination with pairs of'switch-plugs
at. each board,. each. pair having their con-
tact-pieces.connected by flexible conductors,
sald: plugs being adapted to be.inserted 1nto

the switches:at their board and when a plug
is; inserted. into a switeh to disconnect the.
contact-points of the: switch which are nor-

. mallyin contact. and. connect: the line con-

~and:loop test-plugs, one:at. each board, _each—-
‘plug having two: contact-pieces in which ter-

20

- ple switehboards, tclephone -lines, each line
normally on closed cireuit,. switches for said

30

each 11ne each switeh having

tact-point with thecontact-piece of the plug,

minate the-two sides: of a test recelving in-
strument; each plug being adapted to be in-

serted. into any switeh at its board and when

inserted to disconnect. the. contact-points of
the:switch. and connect them with the con-
tact-pieces’ of the plug, substantially as set

forth.
6. In.& telephone -exchange system, multi-

lines,. one: switch on: each ‘of the boards for
a palir of con-
tact - pomts normally in contact and open

while a:switeh-plug is inserted into it, each
line passing normally successively throun*h.'
the:pairs:-of contact-points of its switch and
thence through: an individual annunciator

and.a pair ot eentact—pomt% normally closed

- but:open while: the: annunciator indicates a

35

call to.a . common wire in which is a test-bat-

tery,.in combination with switching devices

“ateach board to disconnect any line from said

common. wire and connect it. with any other

line for conversation, and loop test-piugs,.one

~at eachi.board,. each plu o having two contact-

4 _‘ o - 592,358
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pieces in. which terminate the two sides of a
‘loop. containing 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, |
- 7. In a telephone-exchange system, multi-
‘ple switehboards, telephone-lines grounded:at
‘their outer ends, switches for said lines; one
switeh on each of the boards for each line,
each switch having a pair of contact-points.
normally in contact but open while a.switeh-
plug isinserted into it, each line passingnor-
mally successively through the pairs of con-
tact-points of its switches and thence through

substantially as set forth.

an individual annunciator and.a pair of con-

tact-points normally closed. but. open while

the annunciator indicates a.call to a ground-
wire which contains a test-battery, in com-

bination with switching devices at each:-board
todisconnect. any line from said ground-wire

and connect 1t with any other line for con-

versation, and loop test-plugs, one at each
board, each plug having two contact-pieces

in which ter minate the two sides of a test re-
ceiving instrument, each plug being adapted
to be inserted into any switch at its. board
and when 1nserted to disconnect.the contact-
points of the switch and connect them. with
the contact-pieces of the plug, substantially
as set forth.
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In witness whereof 1 hel cunto SUbSGl‘Ibe my

name this 20th day of December, 1389.

MILO G. KELLOGG.

W1tnesse&
EMIL ABE\THEIM
MARGARETHA. RIEHL,




	Drawings
	Front Page
	Specification
	Claims

