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(No model,)

To «ll whom it may concern:

Be 1t known that I, Mir.o G. KELLOGG, of
Chicago, in the eeunty of Cook and State of
111111018 tempez arily residing in Geneva, in
the Repubhe of Swﬁzeﬂand have invented
certain new and useful Impr evemente in Mul-
tiple Switchboards for Telephone Exchanges,
of which the following is a full, clear, concise,

- and exact deser 1pt101;1 reference bemf‘f had to
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the accompanying drawings, forming a part
of this specification.

My invention relates to a telephone-ex-
changesystem in which thelines are grounded
at theil outer ends; and it eonsmts in a sys-
tem of answering calls, testing, and clearing-
out connections wlueh I shall describe an(l
claim in detail. -

In the drawings illustrating my invention,
Figurelrepresentssectional views of sections
of two switchboards and two lines connected
to the boards,with their switches, line-annun-
ciators, and central-office connections. Tig.

2 shows an operator’s cord system to be ueed-

at each board. TFig. 3showsan operator’s test
system to be used at each board, and Fig. 4 is
a diagram of a subseriber’s-station appaletus
for each line.

In Fig. 1, A A" are the two sections of the
switehboards. - Each board has a switch for
each line of the exchange. Xach switch has
a contact-spring and a contact-point with
which the spring is normally in contact and
a contact-piece placed along the switch-hole.
The metal partsare mounted on a rubber strip
of suitable shape, through the front of which
istheswitch-hole. ggarethecontact- Sprmne,
lv I, the contact-points, on which the springs
11011'11&1]3? bear. /[ are the switch-holes, a,nd
77 the contact-pieces along the switch- holes.
¢ ¢ are the rubber strips, on which the metal
parts are mounted. The parts are so con-

- structed and arranged that when a switch-

45

plug (shown in Fig. 2 and marked D D) is in-
serted into the switch-hole it presses the con-
tact-spring g away from the point 2 and the
contact- pleee of the plug forms connection
with the spring, or it may form connection
with the contact-piece ;7 of the switceh, as will

~hereinafter be indicated.

50

w0 are the line- annunemtms one for each
line.

" Each line passes successively through the

contacts g h of its switches on the several

boards, passing in each case to the spring ¢
first and from the last contact 7 thleunh 1tS
annunciator to the ground. The contact-
pieces 7 7 of the sw1tehee of the line are con-
nected with the line before it passes to any
contacts g h of its switches.

In Fig. 2, D D are a pair of switch-plugs,
each edepted to be inserted into the switch-
holes at its board and to operate the switches,
as described. % %k are two calling-keys, one
foreach plug. FXach key has alever to which
the contact-piece of its plug is connected
through a flexible switch conductorand a con-
tact-point with which the lever is normally in
contact. Thiscontact-pointis connected with
the corresponding point of the other key.
Each key has also another contact-point,
which is normally out of contact with the le-
ver. When the lever is -depressed or oper-
ated, it is pressed out of contact with the first-
mentioned point of the key and into contact
with the other point. Y is a switeh, and v a
clearing-out annunciator, one switch and one
annunciator for each pair of plugs. ¢is the
operator’s telephone, B a calling-generator,
and B’ a battery which may be ased both in
testing and in clearing-out signaling, as will
be mdmated One cellmg -generator and one
battery B’ will answer for the exchange.

The lever of the switeh Y is connected with
the circuit which connects the two contacts
of the keys of the pair of plugs normally in
contact with the levers. One side of the bat-
tery B’ is grounded. One of the switch-bolts,
on which the lever of the switch Y may be
placed by the operator, is connected, through
the operator’s telephone, to the other side of
the battery and the other switch-bolt is con-

nected with the same side of the battery
- The

through the clearing-out annunciator.
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ﬂ‘enemtm IS '3‘101_111(16(1 on one side and con-

neeted on 1its other- stde to each of the points
normally out of contact with the key-levers.
Other pairs of plugs with their special ap-

paratus may be connected to the operator’s
cord system, substantially as shown and as
will be evident to those skilled in the art.

In the operator’s test system shown in Fig.
3, T is the test-plug, which is adapted to be
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- brought for testmw into connection with any |

celving instrument.
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2 is the callihg—generator.

0

oonteot-pmoe 7 at its board. 7 is the test re-
The plug is connected,
throucrh the test receiving instrument, With
the gr round. ~

KEach operator has one cord system and one
test system located at the boerd where she
operates. -

In the subscriber’s - statlon eppara,tus
shown in Fig. 4, 1 is the telephone-switch.
3 is the signal-re-

ceiving bell. 4 is the subscriber’s telephone.

51is the secondary, and 6 is the primary, of the

induction-coil. 7 is the transmitter. 81isthe
transmitter-battery. 9 is a resistance-coil of
suitable resistance to operate as hereinatter
described. These parts may be of usual

forms of apparatus and are connected as
‘shown or in other ways so as to perform

practically the operations required and the
operations hereinafter described.

When the subscriber’s telephone is on its
switeh, the signal-receiving bell is in the cir-
cuit of the line, and the telephone, the -sec-
ondary of the induection-coil, and the resist-
ance-coil are shunted by a wire of small re-
gistance, so as to be placmoally out of the
circuit. When the telephone is off the switch,
the telephone, the secondary of the induc-
tion-coil, and the resistance-coil are in the
circuit and the signal-bell is p1 actically out
of the circuit.

The resistance of the telephone and sec-
ondary of the induction- coil combined aggre-
cate in well - constructed apparatus about

signal-bell is about one hundred ohms. The

re81etanee of the -line-circuit when the tele- .
phone is off its switch for use is therefore
much greater than is the resistance while the
I utilize this dif-
ference in resistance to send the clearing-out |
If the .
d1fference in resistance when the telephone-

telephone is on the switch.
signals, as will hereinafter appear.

is off the switch for use and when it is in its

~ normal position on the switch is not sufficient
" to secure an easy adjustment of the clearing-
~out system, such additional resistance as 1s
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required may be placed in the resistance-coil
9. Whether this artificial resistance is used
and its amount if used will depend on the
apparatus and circuits to whloh the system
may be applied.

The operation of the system is as follows:

cated on the line-annunciator.

plugs into the switch of the line and thereby
disconnects the line from the ground connec-
tion through. the annunciator.
places the switch Y,

through her telephone and the ba,ttery B,

tion What l1ne is wanted. She then tests the | tor—coﬂs

She then
which belongs to the -
plug, in such pOSlthll that it is ﬂ'rounded

1
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line wanted, as will bereinafter be indicated,
and if it tests ‘“‘free” or ‘““unswitched” she

places the plug which is the mate to the other
one used into the switch of the line wanted,
which disconnects this line also from 1ts

70

oround connection through its line-annun-

ciator and leaves the two lines connected to-
oether. She then presses or operates the key
whose lever is connected with the line wanted
and by so doing disconnects the line from
the other line and sends a calling - current
over it. She then releases the key-lever and
the lines are again in circuit with each other.
She then moves the lever of the switeh Y 8o
that the circuit is grounded through the clear-
ing-out annunciator v and the battery B'.

She may if she wishes signal to the subscriber
who made the call that the connection 18 com-
plete by pressing on the other key.

The battery B’ should be of such strength
with reference to the annunciator and cir-
cuits that when two subscribers are thus con-
nected and carrying on conversation with

their telephones off their switches the battery

is not strong enough to operate the annun-
ciator, but when the telephones are placed

75
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on their switches after conversation, thereby

greatly decreasing the resistance of their re-

spective circuits, as heretofore indicated, the

current from the battery operates the annun-
ciator.

therefore automatically sends a clearing-out
signal to the operator in the central o: ﬁee and

| the subscribers are not under the necessity
four hundred ohms and the resistance of the

of sending in a clearing-out signal from their
calling-generators in order to have their con-
nections promptly disconnected after they
are through conversation. This is of great
advantage in a telephone-exchange, as the

95

The mere act of replacing the tele- -
phones on the switches after conversation

10O
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subscribers frequently place their telephones

on their switches after they are through con-
versation and forget to send any eleermﬂ' out
signals from their generators. The result is

| that the lines are frequently-left connected

after conversation has ceased and any other
operator testing the line will not be able to
make any des1red connection with 1t and
also that when the subscriber sends a new
call it is indicated on the clearing-out annun-
ciator and the operator, thmkmcr itis a clear-

ing-out signal, merely disconnects the line

and does ot connect her telephone to 1t to

| answer a call.
When a subsecriber wishes a connection, he
operates his generator and the call is indi-
. The operator
who sees the call places one of her switch-

‘When an operator desires to listen to the
circuit of two lines connected together for
conversation, she places the switch Y, con-

1 nected with their circuit, so that 11e1 {ele-

phone is connected to it and part of any tele-
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phone-current passing over the circuit will

oo to ground through her telephone.
The clearing-out annunemtors should pref-
erably be of hw'h resistance and of consider-

| able retardamon so that an undue amount of
‘and her telephone then being on closed cir-
cuit with the line she finds out by conversa-

any telephone- current passing over a cireuit
will not go to ground through the annuncia-

The annunelators therefore act as
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1'etardat10n or retarding coils to the ground |

connections at the eentrel office, altlloufrh
special retardation-coils may be used.

The test system is as follows: When a line
18 switched for conversation, its circuit is
grounded through the battery B’. If when
it is in that eenchtmn a test-plug is applied
to the contact-piece ) of the line at any board,
a complete circuit is established which con-
tains the battery and the operator’s test re-
celving instrument, and the instrument will
sound, indicating that the line is already
switched for use. This complete cireuit is
from the ground through the battery to the
Iine where the line is switched, and from the
line to the contact-piece 5 where the tfest is
made, and thence through the operator’s test
recelving instrument to the ground. When
& line 1s tested which is not thus switched
for use, no ecircuit is established on testing it
which contains a battery and the test receiv-
1ing instrument.

When the callin g-generator B is connected
to a line-circuit and the line is tested, there
will be a current from the generator through
the test receiving 1115t1*111nent which will give
a test indication in the instrument. In ¢ any

case, therefore, theline will test *“ busy” when
a switch-plug is in one of its switches.

The circuit of each test system from its
plug to the ground should be of sufficiently
high 1eelstd,nee so that when connected to any
line which is switched for conversation the
test will not cause enough extra current to
pass through the eleering—out annunciator
connected to the line to operate it. £ With a

telephone for the test receiving instrument

the test will be operative with a sufficiently
high resistance in the circuit to accomplish
this purpose. Special resistance-coils may

be placed 1n the fest systems ‘ne furnlsh such

desired resistance.

The levers of the switches Y
normally so as to connect the operator’s tele-
phone with her several switch-plugs. The
operations in answering a call will then be,
first, to place one of her switch-plugs in the
Q.WIt:Ch of the calling-line; second, test the
line wanted; third, plee.e t.he mate of said
plugin the switch of the line wanted; fourth,
operate the calling-key connected with the
second plug, and, fifth, move the lever of the
switeh Y to its other posnnon In disconnect-
ing a connection the operator merely takes
the plugs from .the switches and moves the
lever of .the switch Y to ifts normal position.

I claim as my invention—

1. In a telephone-exchange system, the

multiple switechboards of the exchange to
which the same telephone-lines are eonneeted
two of said lines temporarily connected to-—
gether at either of said boards for conversa-
tmn and an electric battery at the central
office as long as the lines are thus connected

1n aeircuit connection from the circuit of said

lines to the ground, in combination with test
recelvinginstruments, one at each board, each

gether at either of

may be lefﬁ

instrument being grounded on one side and
connecled on its other side to its switch test-

ing device, and test-bolts or contact-pieces,

one for each line on each board, to each of
which said test device at its board may be ap-
plied, each of said test-bolts or contact-pieces
being connected to the circuit of its line be-
tween the line-switches and the subseriber’s
station, substantially as set forth.

2. In a telephone-exchange system, the
multiple switchboards of the exchange to
which the same telephone-lines are connected,
two of said lines temporarily connected to-
sald boards for conversa-
tlon, and an electric battery at the central
office as long as the lines are thus connected
in a circuit connection connected on one side
to the circuit of said lines, in combination

with test receiving instruments, one at each

board, each 1nst1’-'mnent being connected On

one 51de to the other side of bald circult con-

nection, and connected on its other side toits
switch testing device, and test-bolts or con-
tact-pieces, one for each line on each board,
to each of which said test device at its board
may be applied, each of said test-bolts or con-
tact-pieces being connected to the circuit of
its line between the line-switches and the sub-
scriber’s station, substantially as set forth.

3. In a telephone exchange system, the
multiple switchboards of the: exehenn*e each
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board being provided with switehing devices

whereby the operator may connect any two
subsecribers’ lines together in circuit for con-

versation, and an eleetrle battery through
which eeeh such circuit is grounded at the
central office aslong as it is swnehed for con-
versation, in emnblnetlen with test bolts or

‘pleces, one at each board for each line, each
test-holt being connected to its line between
station, and

1ts switches and the subsecriber’s
test recelving instruments, one at each board,
each 1nstrument being grounded on one side
and connected on its ether side to a plug or
device adapted to be brought into connection

-with each test bolt or piece atits board, sub-

stantially as set forth.

4. In a telephone -exchange system the

multiple switechboards of the exehenwe each

100 .

105

ITO

115

board being provided with Smtehlnw devwes

whereby the operator may connect, any two
subseribers’ lines together in circuit for con-

“versation, and an eleetrl.e battery to one side

120

of whieh each such circuit is connected at

the central office as long as it is switched for
conversation, in combination with test bolts
or pieces, one at each board for each line,
each test-bolt being connected to its line be-

tween its switches and subscriber’s station,

and test receiving instruments, one at each
board, each instrument being connected on
one side to the other side of said battery and
connected on its other side to a plug or device

adapted to be brought into connection with

each test bolt or piece at its board, substan-
tially as set forth.

D. In a telephone - enc,henrre system the

125
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multiple switchboards of the exchahge to |

whichthesametelephone-linesare connected,

two of said lines temporarily connected to-

gether at either of said boards for conversa-
tion, and a clearing-out annunciator and an

electric battery at the central office as long as

the lines are thus connected in a circult con-
nection from the circuit of said lines to the
ground, in combination with test receiving in-
struments;one ateach board, each instrument
being grounded on one side and connected on

its other side to its switch testing device, and
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~applied, each of said test-bolts or contact-

40

test-bolts or contact-pieces, one for each line

on each board, to each of which said test de-
vice at its board may be applied, each of said
test-bolts or contact-pieces being connected
to the circuit of its line between the line-
switches and the subscriber’s station, sub-
stantially as set forth. -

6. In a telephone-exchange system, the
multiple switchboards of the exchange, to
which thesame telephone-lines are connected,
two of said lines temporarily connected to-
gether at either of said boards for conversa-
tion, and a clearing-out annunciator and an
electric battery at the central office as long
as the lines are thus connected in a circult
connection connected on one side to the cir-
cuit of. said lines, in combination with test
receiving instruments, one at each board,
each instrument being connected on one side
to the other side of said cirecuit connection,
and connected on the other side to its switch
testing device, and test-bolts or test-pieces,
one for each line on each board, to each ot
which said test device at its board may be

pieces being connected to the circuit of ifs

line between the line-switches and. the sub-

scriber’s station, substantially as set forth.
7. In a telephone - exchange system, the

‘multiple switchboards of the exchange, each |
“board being provided with switching devices

whereby the operator may connect any two
subscribers’ lines together in circuit for con-
versation, an electric battery through which
each circuit is grounded at the central office

- as long asit is switched for conversation, and
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a clearing-out annunciator in each of such

connections to ground, in combination with

test bolts or pieces, one at each board for each

line, each test-bolt being connected to its line
between its switches and the subsecriber’s sta-
tion, and test receiving instruments, one at
each board, each instrument being grounded
on one side and connected on its other side to
a plug or device adapted to be brought into
connection with each test bolt or piece at its
board, substantially as set forth. |

3. In a telephone - exchange system, two
telephone-lines connected togetherin a circuit

- for conversation, and an electric battery. at

the central office in a connection between
said circuit and the ground, in combination

with test bolts or pieces, one for each line on |

a switchboard, each connected to its line be-

for conversation and the subscriber’s station,
and a test receiving instrument at said board,
grounded on one side and connected on its
other side to a plug or device adapted to be
brought for testing into connection with each

of sald test-bolts, substantially as set forth.

9. In a telephone-exchange system, two
telephone-lines connected together in circuit
for conversation, and an electric battery and
a retardation-coil at the central oifice In a con-
nection between said circuit and the ground,
in combination with test bolts or pieces, one

for each line on a switchboard, each con-

nected to its line between the switch where
the line is switched for conversation and the
subscriber’s station, and a test receiving in-
strument at said board, grounded on one side
and connected on its other side to a plug or
device adapted to be brought for testing into
connection with each of said test-bolts, sub-
stantially as set forth. L

10. In a telephone-exchange Systein, multi-
ple switchboards, subseribers’ lines grounded

at their outer ends, switches for said lines,
one switch for each line on each board, and
connecting apparatus at each board to con-
nect any two lines together for conversation

| which have their switches at such board, in

combination with a test-battery and clearing-

out annunciators, circuit connections where-

by each line is grounded at the central office
through a clearing-out annunciator and said
test-battery as long as it is switched for con-
versation, test bolts or pieces one for each line
on each board, connected to its line between
its switches and the subscriber’s station,
and test receiving instruments, one at each
board, each grounded. on one side and con-

nected on its other side to a plug or device

adapted to be brought for testing into con-

nection with each test-bolt at its board, sub-

stantially as set forth. |
11. In a telephone-exchange system, multi-

ple switchboards, subscribers’ lines grounded -

at their outer ends, switches for said lines,
one switch for each line on each board, and
connecting apparatus at each board to con-
nect any two lines together for conversation
which have their switches at such board, in
combination with a test-battery and retard-
ing-coils,circuit connection whereby each line
is grounded at the central office through a
retarding-coil and said test-battery as long as
it is switched for conversation, test bolts or
pieces one for each line on each board, con-
nected toitsline between its switches and the
subscriber’s station, and test receiving in-
struments, one at each board, each grounded
on one side and connected on its other side to
a plug or device adapted to be brought for
testing into connection with each test-bolt at
its board, substantially as set forth. |

- 12. In a telephone-exchange system, two
subseribers’lines grounded at theirouter ends
and temporarily connected together at the
central office in a circuit for conversation,

tween the switch where the line is switched | and an electric battery and a clearing-out an-
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nunciator in a ecircuit connection between |

such circuit and the ground, in combination
with resistances at each subscriber’s station
and means for including a greater resistance
into each line-circuit while the subscriber’s
telephone is switched for conversation than
while it is switched out of use, the battery
being of such strength as to operate said an-

nunciator when the subscribers’ telephones

are switched out of use but not to operate it
while they are switched for use, substantially
as set forth. |

13. Inatelephone-exchange system, multi-
ple switchboards, two subseribers’ lines
grounded at their outer ends and temporarily
connected together at one of the boards in a
circuit for conversation, and an electric bat-
tery and a clearing-out annuneciator in a cir-

| cuit connection between such circuit and the |
2c ground, in combination with resistances at I

.......
|||||||

each subsecriber’s station, means for includ-
ing a greater resistance into each line-circuit
while the subscriber’s telephone is switched
for conversation than while it is switched out
of use, the battery being of such strength as
to operate said annunciator when the sub-
scribers’ telephones are switched out of use
but not to operate it while they are switched
for use, and test receiving instruments, one
at each board, each grounded on one side and
connected on its other side to a plug or device
adapted to be brought for testing into con-
nection with each line, substantially as set
forth. |

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

o | MILO G. KELLOGG.

Witnesses: |
AxnnA P. KELLOGGE,
LEROY D. KELLOGG,
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