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o UNITED STATES PATENT OFFICE@
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all whom. it oy concern: .
o

se 16 known that I, M1Lo G. KELLOGG, o

Cliieago, in the county of Cook and State f

Ilinois, haveinvented certain new and useful
Improverments in Multiple Switchboards for
Telephone-Exchanges, of which the following

18 a full, clear, concise, and exact description,

reference being had to the accompanying
drawings, forminga part of this specification.
My invention relates especially to a metal-

~lie-circuit telephone-exchange system.
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(marked ¢ b,)

It consists in a system of calling, switeh-
ing, and clearing-out signals which I shall
describe and. claim in detail and in ‘which
the two sides of the lines are permanently
bridged or cross-connected by their respec-
tive line-annunciators and one side of the cir-
cult of two lines connected for conversation
1s left grounded through a clearing-out an-
nunciator. | .

In the accompanying drawings, Figure 1
illustrates the central-office apparatus, and
Fig. 2 the subseriber’s-station apparatus, of
my invention. |

In Fig. 1, A and A’ are two multi ple switch-

“boards, to each of which all the lines of the

exchange are connected. | |
As many boards or sections may be used as
are necessary for the exchange in which the
system 1s used. |
Each switchboard or section has a switch
foreach line of the exchange. These switches
are marked ss. KEach switch has two con-
tact-pieces, (marked ¢ j,) with which, respec-
tively, the two contact-pieces of a loop-switch
plug are connected when a plug is placed into
the switch for switching. These loop switch
plugs are marked D Din the drawin gs. Hach
switch has also two other contact - pieces,
) which are insulated from the
other contact-pieces and are normally out of
contact with each other, but when a switch-
plugisinserted into a switeh it presses the

contaet-piece « into contact with . When

the plug is withdrawn, the contact between g
and 6 is automatically broken.

One of the last-mentioned contact-pieces,
as b, is at or extends to or near the front of
the switch, so that an operator’s test con-

50 tact-piece may be readily connected to it for

i to her.

‘pairs of contact-bolts,on which,

~oneof the levers may be placed.

]

Ll are the switch-holes adapted to receive

the plugs, and ¢ ¢ are the rubber pieces on

which the metal parts are mounted.
LI'he two contacts ¢ 7 of each switch are con-

nected to the main-line cireuit, as will here-

inafter be described, and may therefore be
called the ““main-line” contacts of the switch.
The two contacts ¢ b of each switeh are con-
nected in a local system for testing, as will
hereinafter be deseribed, and may therefore
be called the ‘“local” contacts of the switch.

‘The loop-switch plugs D D are of the shape
substantially as shown, and each
Lwo contacts, (marked m m'.) When a plug
1s placed into a switch, its contact m- forms
connection with the contact ¢ of the switch,
and its contact m’ forms connection with the
contact j of the switch, while the rubber in-
sulation of the plug presses the piece ¢ of the
switch into contact with the piece b. The

two latter pieces « b are, however, alwaysin-
sulated from the pieces ¢ j5. .

- The switches and plugs may be of the shape
and - coustruction substantially as shown.
They may, however, be greatly changed in
shape and construction and
stantially the same switch parts, operating in
the same manner, as heretofore described.
w w are the line-annunciators, of which
there is one for each line.

plug has

These annuncia-
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yet have sub-
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tors are distributed among the several boards .

orsections of the exchange and each is placed

ab the section where its subscriber’s calls are

to be answered.
Each operator has as many pairs of loop-

switch plugs D D as she may need in orderto

properly attend to thelines which are allotted

Y Y areswitches, one foreach pair of plugs.
Each switch Y has two switch-levers and two
respectively,
the two levers may be alternately placed. It
has alsoanother or fifth contact-bolt,on which
The switch-
levers are adapted to occupy three positions
at the will of the operator, in one of which
they are in contact with one pair of said bolts,
in another of which they _
the other pair of said bolts, and in the third

position of which one of them is in contact
with said fifth bolt. | |
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are in contact with
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there is one for each pair of plugs. -

o ' . o 599,423 -

{ t are the operators’ telephones, of Whidj'

there is one for each operator.
B B are calling-generators, of which there

may be one for each operator, or one genera-
tor may answer for several or all of the op-

erators. | . .
v v are clearing-out-annunciators, of which

B’ is a test-battery connected into the local

test-circuit, as will hereinafter be described.

The two contact-pieces m i of a pair of

plugs are connected together by a flexible

“conductor, and the two contact-pieces m’ m'

are connected together hy another flexible

conductor. The two flexible conductors of a

pair of plugs are connected to the two levers
of theswiteh Y of the pairof plugs. The flexi-

ble conductors are long enough so that a

switch-plug may be placed in any switch of
the section at which it is located. The bolts

of one pair of contact-bolts of each switch Y
are connected together through the operator’s
telephone.

The bolts of the other pailr are
connected together by a circuit connection,
from the center of which is a connection toone

-~ side of the calling-generator B. .The other
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- office through the line-annunciator w of the
- line. o - |
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side of the generatoris connected with ground.

The last or fifth contact-bolt of each switch
Y is connected to one side of the clearing-out

annunciator v of the pair of plugs and the

other side of the annunciator v is connected

to ground.

~ One side or branch of eaéh metallic-circult
line is connected to one of the main-line con-
tacts, say g, of each switch of the line, and the

other side or branch is connected to the other

main-line contact, say 7, of each switch of the
line.. - R

~ The two sides or branches of each line are

bridged or connected together at the central

~All the contacts a « of all the sﬁitch‘es of

the exchange are connected together by a cir-

cuit connection. One side of the battery I3’
is connected to this circuit connection.

All the contacts b b of the switches of a line

are connected together. o
The operator’s telephone has two coils.
From the circuit-wire which connects these

coils a connection is run to the other side of

said battery B'. -

The circuit connections, both main-line and
local, are shown substantially as above de-
seribed. For convenience of illustration the
main-line circuit and connections are repre-

sented by solid lines and the local circuits

‘and connections are represented by broken

lines. |

In the subscriber’s-station apparatusshown
in Fig. 2, 1is the telephone-switch; 2, the sub-
seriber’stelephone; 3, thesubseriber’s calling-
oenerator; 4, his signal-receiving bell, and 5 a

‘resistance-coil of the resistance which will

hereinafter be described. |
- The calling-generator has the usual auto-

matic device by which its armature is auto- | grounded through the generator B.) Cur-

matically short-circuited while it is not being

operated. It should preferably be an alter-

nate-current generator. E |
The switch 1 hasaleverand three insulated

contact-pieces, with two of which the lever1s

in contact when the telephoneis on the switch,

‘and with the third of which the leverisin con-
taet when the telephomne is off the switeh.

7o
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One of the first-mentioned contacts is con-

nected with the ground.

" Both sides of the line are connected to the |

switch-lever. Inonesideare the calling-gen-

erator. and the signal-receiving bell and in
the other side are the subscriber’s telephone
and the resistance-coil 5. The circuits to the

switeh-contacts are substantially as shown

and such that when the telephone is on the

switch the telephone is short-circuited, and

when the telephone is off from the switch the

calling-generator and signal-receiving bellare

short-circuited. | |

8o

" The resistance of one side of the line from

the switeh-lever to the connection with one
side of theline-annunciator should normally,

QO

or when the subscriber’s telephone is not off

from the switch, be substantially the same as

' the resistance of the other side of the line

from the switch-lever to the other side of the
line-annunciator. This may be obtained by
making the resistance of the coil 5 ot the
right amount to produce this equality of re-
sistance. Of course thelinesthemselvesmay
be constructed so as to obtain this equality
of resistance. = o -

All the annunciators should be constructed
so as to offer high retardation to alternating
currents, and the line-annunciators should,
for the purpose hereinafter indicated, be ot
much higher resistance than the clearing-out
annunciators.

00

105

The operation of the system is as follows:

| When a subscriber operates his calling-gen-

erator, he sends a signal over his metallic

cirecuit which operates his line-annunciator.

The operator who receives the indication

ITO

then places one of her switeh-plugs D into the.

switch of the line and places the levers of

| the switch Y to which the plug belongs in

the position in which the two sides of her

telephone are connected to the two levers of

the switech. IIer telephone is then in com-
plete or closed metallic circuit with the line,
and she will receive verbally the order of the
subsceriber. This complete circuit exists be-

cause the two contaets of the plugs (which

are connected to the two levers-of the switch

Y) are by their contact with the two contacts

g 7 of the switch connected to the two sides,

11§

respectively, of the line. W hen the operator

finds out what line is wanted, she tests that
line, as will hereinafter be indicated, and 1f
she finds that it is not in use she places the
mate of the plug first used in the switch ot
the line wanted. She then moves the levers
of the switeh Y so that they are in contact

with the other pair of bolts, (which are .
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‘rent from the operator’s generator will then |

pass from ground at the central office through
the two sides or branches of the metallic cip-
cult of the line wanted in split or derived cir-
cuit to the ground at the subseriber’s station.

As-the two branches of the line are of the

same resistance, as much. current will pass
through one branch as the other. The cur-
rent which passes through the signal-receiv-
ing bell of the subscriber wanted will be suf-
ficient to ring his bell. - The operator then

‘moves the switch-levers of the switeh Y <o

that one of the levers is on said fifth contact-
bolt, connected to ground through the clear-
ing-out annunciator of the pair of plugs.

Lhe two lines are thus connected together

into a complete metallic circuit for conversa-
tion, and one side of the circuit is grounded
through the clearing-out annunciator. When

the lines are thus connected, their combined

circuit is bridged or cross-connected through
the annunciators of both lines. As these
annunciators offer high retardation to tele-
phone and other alternating currents, sub-
stantially, none of the telephone-current gen-
erated during the conversation will pass
through them. . |

- When the call is sent by the operator, the
subseriber’s line-annunciator will not be OP-
erated for the following reason: The resist-
ances from the generator to each side of the
line-annunciator are the same, as are also ‘the
resistances from each side of the annunciator
through the two sides or branches of the line
to the subseriber’s ground. None of the call-

Ing-current will therefore pass through the
These resistances should

line-annunciator.
be equal with sufficient approximation so
that enough current will not pass through
the line-annunciator to operate it.

The clearing-out systemis as follows: Kach
subscriber’s apparatus is connected into his

~circuit so that his calling-generator is in the

circuit between his ground and the ground
connection through a clearing - out annun-
ciator when the line is switched for conver-
sation. -The clearing-out signalis sent after
the subsecriber has
theswitch. Thecurrent generated will there-
fore divide into four parts, passing through
four branch orderived eireuits. One of these
cireuits is from the subscriber’s ground

through his generator and one branch of the

line to the eclearing-out annunciator, and
thencetoground. Twootherecireuitsthron gh
which part of the current passes are through
his metallic-circuit line to the central office,
and thence in split-cirecuit through the two
line-annunciators. The fourth circuit is by
way of the subscriber’s station of the other
line. If, when the clearing-out signal is sent,
the telephone of the other subscriber is not

- yet placed on its switch, the cirenit is throu oh

the metallic - circuit line of the other sub-
scriber. If, however, both subsecribers have
their telephones on their switches, it is from
the ground at one station through one side

placed his telephone on

of the combined circuit to ground at the other
station. The resistance of the line-annun-
ciators should be much higher than that of
the clearing-out annunciators. A very small
amount of the current will therefore pass

through the line-annuneciators as compared

with that which passes through the clearing-
out annunciators.
may, moreover, be of such construction and
adjustment as not to be operated by the same
strength of current passing through them as

will -operate the clearing-out annunciators,

and in the latter case there will not be the

necessity of as great a difference of resistance

between the line-annuneciators and the clesgr-

“ing-out annunciators as would otherwise be

necessary to malke the system operative.

- The subseribers’ calling-generators should
be of such power and adjustment to the other
apparatus and circuits and the other appa-

ratus and circuits should be so adjusted to

| each other as to resistance and sensitiveness

of operation and to the calling-generator that

~when a call is sent from any station and the

line is not switched for conversation the line-
annunciator will invariably be operated; but
when two lines are connected together, as
above described, and their circuit is grounded
through a clearing-out annunciator the op-
eration of the calling-generator of either sub-

scriber will invariably operate the clearing-
out annunciator and invariably fail to oper-

erate either line-annunciator.

The test system is as follows: Each opera-

tor can place any contact-piece m of any of
her switch-plugs into contact for testing with
any contact-piece b of any switch located at

“her board. When she has thus placed a plug

into contact with the piece b of any line (her
telephone being then in connection with the
plug) and the line is switched at any board

for conversation, a complete circuit is estab-

lished which contains the battery B’ and one

coil of her telephone and the telephone will

sound or click, indicating that the line is
switched for use.
be traced as/ follows: From the switeh-plug

used In testing through one coil of the oper-

ator’s telephone, thence through the battery
B’ to the circunit connection which connects

togetherall the contacts ¢ « of all the switches
of the exchange, thence to the contact g of

the switch at which the line tested is switched,

thence to the contact b of that switeh, and

thence to the contact b to which the plug is

applied for testing. Ifthelineisnotswitched

at any board, no such complete circuit is es-
tablished on testing, and the operator will get
no click or sound in her telephone. She can

-therefore determnine by testing whether or not
‘the line is in use.

It is evident that the subseriber’s signal-
receiving bell might also be
ground -connection at his station. In that
case all the calling-current which the opera-
tor sends over his line would pass through

| his bell. For the purpose heretofore indi-

- —_

The line-annunciators

placed in the
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~ cated the resistances of the two branches of | necting together their respective contact
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4

the line should in this case also be made
substantially alike. Certain features of my
invention are also applicable to systems in

which the line-annunciators are prevented
from being operated when either the operator

calls or a clearing-out signal is sent by other
instrumentalities than those heretofore indi-
cated. My invention in these respects is
broad enough to include these variations.
The system herein claimed is limited to a

 gystem in which the two sides of thelines are

5

- broader claims are pending, and it 1s not my

20

permanently bridged or cross-connected by

‘their respective line-annunciators and one

side of the circuit of two lines connected for
conversation is left grounded through a clear-
ing-out annunciator, as I have other applica-
tions pending on other systems in which

intention in prosecuting this application to
waive or abandon anything claimed in such

~other applications.

- 1 claim— | | _
1. In a telephone-exchange system, metal-
lic-cireuit lines each normally or while not

office, multiple switechboards, switches, one
switeh for eachline on each board,each switch
having two contact pieces or terminals to
which respectively the two sides or branches

- of its lines are connected, and means at each
 board to connect together any two linesInto a

40

~generator is operated to send any signal

30

55

6o

metallic circuit for conversation by connect-
ing together their respective contact pieces or
terminals at that board, in combination with
line -annunciators, one of each line located

at a switchboard and permanently bridged
across between the two sides or branches of

its line, a clearing-out annunciator grounded

on one side and connected on its other side o

one gide of a metallic circuit established by
connecting any two lines together for conver-

sation; a calling-generator at each subsecrib-

er’s station located in the closed metallic cir-
cuit with both sides of its line whenever the

(either primary or clearing-out) and means for
orounding each closed metallic circuit at the
subscriber’sstation while the subseribersends
a clearing-out signal with the ground connee-
tion on such side of the generator that the
oenerator and the clearing-out annunclator
are in a closed ground-circuit which com-
prises that side or branch of the line to which
the clearing-out annunciator is directly con-
nected. o S

9. In a telephone-exchange system, metal-

lie-circuit lines, each normally or while not

switched for use ungrounded at the central
office, multiple switchboards, switches, one

‘switeh for each line,on each board,each switch

having two contact pieces or terminals to

- which respectively the two sides or branches

of its line are connected, and means at each”
‘board to connect together any two lines into

a metallic circuit for conversation by con-

o
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pieces or terminals at that board, in combi-

‘nation with line-annunciators, one for each
line, located at a switchboard and perma-
‘nently bridged across between the two sides

or branches of its line, a clearing-out annun-

“ciator grounded on one side and connected on
‘its other side to oneside of a metallic circuit

established by connecting any two lines to-

| gether for conversation, said line-annunciator
‘being of a resistance relatively high to the
clearing-out annunciator, a calling-generator
‘at each subscriber’s station located in the

closed metallic cireuit with both sides of its

‘line whenever the generator is operated to
‘send any signal (either primary or clearing-
out)

and means for grounding each closed
metallic circuit at the subseriber’s station
while the subscriber sends a clearing-out sig-

‘nal, with the ground connection on such side
of the generator that the generator and the
| clearing-out annunciator are in a closed
“ground-circuit which comprises that side or
‘branch of the line to which the clearing-out

‘annunciator is directly connected.
switched for use ungrounded at the central

3. In a telephone-exchange system, metal-
lic-circuit lines, each normally or while not

switched for use ungrounded at the central
office, multiple switechboards, switches, one
‘switeh for each line on each board, each
switch having two contact pieces or terminals.

to which respectively the twosides or branches

of its line are connected, and means at each
| board to connect together any two lines into

a metallic circuit for conversation by con-

' necting together their respective contact

pieces or terminals at that board, in combina-
tion with line-annunciators one for each line
located at a switchboard and permanently

bridged across between the two sides or
‘branches of its line, a clearing-out annunecia-
‘tor grounded on one side and connected on
its other side to one side of a metallic circuit
established by connecting any two lines to-

cether for conversation, said line-annuncia-

tor being of a resistance relatively high to the

clearing-out annunciator, a calling-genera-
tor at each subsecriber’s station located in the

‘closed metallic circuit with both sides of 1ts

line whenever the generator is operated to

send "any signal (either primary or clearing-
out) and means for grounding each closed me-
‘tallic cireuit at the subscriber’s station, while
the subscribersendsa clearing-out signal with
the ground connection on such side of the gen-

erator that the generator and the clearing-out .
‘annunciator are in a closed ground-circuit

which comprises that side or branch of the

line to which the clearing-out annunciator is
‘directly connected, said annunciators and
‘generators being of such construction and

such relation to each other and to the circuits

that when a generator is operated while its

line is not switched its line-annunciator is

operated and when a generator is operated,

while its line is switched the line-annuncia-
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tors are not operated, but the clearing-out
annunciator through which the circuit of the
two united lines is grounded is operated.

4. In a telephone-exchange system, metal-
lic-cireuit lines, each normally or while not
switched for use ungrounded at the central
office, multiple switchboards, switches, one
switeh for each line on each board, each
switch having two contact pieces or terminals
towhichrespectively the twosidesor branches
of its line are connected, and means at each
board to connect together any two lines into
a metallie circuit for conversation by con-

necting together their respective contact

pieces or terminals at that board in combina-

tion with line-annuneciators, one for each line |

located at a switchboard and permanently
bridged across between the two sides or
branches of its line, a clearing-out annuncia-
tor grounded on one side and connected on
1ts other side to one side of a metallic cireuit
established by connecting any two lines to-
gether for conversation; a calling-generator
at each subsecriber’s station located in the
closed metallic circuit with both sides of its
line whenever the generator is operated to
send any signal (either primary or clearing-
out) and means for grounding each closed me-
tallic circuit at the subseriber’s station, while
the subscriber sends a clearing-out signal,

~with the ground connection on such side of

the generator, that the generator and the
clearing-out annunciator are in a closed

ground-circult which comprises that side or

branch of the line to which the clearing-out
annunciator is directly connected; said an-
nunciators and generators being of such con-
struction that when a generator is operated
while its line is not switched, the line-annun-
ciator is operated, and when a generator 1is
operated while its line is switched the line-

annunciators are not operated, but the clear-

Ing-out annunciator through which the cir-
cult of the two united lines is grounded is
operated. -
9. In a telephone-exchange system, metal-
lic-circuit lines, each normally or while not
switched for use ungrounded at the central
office, a switchboard, switches, one switeh for
each line on said board, each switeh having
two contact pieces or terminals to which re-
spectively the two sides or branches of its
line are connected, and means to connect to-
gether any two lines into a metallic circuit
for conversation by connecting together their
respective contact pieces or terminals, in
combination with line-annunciators one for

each line permanently bridged across between

the two sides or branches of its line, a clear-
ing-out annunciator grounded on oneside and

~connected on its other side to one side of

a metallic circuit established by connecting

any two lines together for conversation, a
calling-generator at each subscriber’s station
located in the closed metallic circuit with the
two sides of its line whenever the generator

mary or clearing-out) and means at each sub-

scriber’s station for grounding his closed me-

tallic eircuit while he sends a clearing-out
signal, with the ground connection on such

side of the generator that the generator and
the clearing-out annunciator are in a closed

ground-circuit which comprises that side or
branch of the line to which the clearing-out

‘annunciator is directly connected.

6. In a telephone-exchange system, metal-
lic-circuit lines, each normally or while not
switched for use ungrounded at the central
office, a switchboard, switches, one switch for
each line on said board, each switch having
two contact pieces or terminals to which re-
spectively the two sides or branches of its
line are connected, and means to connect to-
gether any two lines into a metallic circuit
for conversation by connecting together their
respective contact pieces or terminals, in
combination with line-annunciators, one for
each line permanently bridged across between
the two sides or branches of its line, a clear-
Ing-out annunciator grounded on one side
and connected on its other side to one side of
a metallic circuit established by connecting

any two lines together for conversation, said -

line-annunciators being of a resistance rela-
tively high to the clearing-out annunciators:
a calling-generator at each subscriber’s sta-
tion located in the closed metallic circuit with

the two sides of its line whenever the gener-

ator is operated to send any signal (whether
primary or clearing-out) and means at each
subscriber’s station for grounding his closed
metallic circuit while he sends a clearing-out
signal, with the ground connection on such

side of the generator, that the generator and

the clearing-out annunciator are in a closed
ground-circuit which comprises that side or
branch of the line to which the clearing-out
annunciator is directly connected, said an-
nunciators and generators being of such con-
struction and such relation to each other and
to the circuits, that when a generator is op-
erated while its line is not switched its line-
annuneclator is operated, and when a gener-
ator 1s operated while its line is switched the

line-annunciators are not operated, but the

clearing-out annunciator through which the
circuit of the united lines is grounded is op-
erated. | |

7. In a telephone-exchange system, metal-
lic-circuit lines, each normally or while not
switched for use ungrounded at the central
office, a switchboard, switches, one switch for
each line on said board, each switch having
two contact pieces or terminals to which re-

spectively the two sides or branches of its

line are connected, and means to connect to-

gether any two lines into a metallic eircuit

for conversation by connecting together their
respectivecontact piecesor terminals, in com-

| bination with line-annunciators, one for each

line, permanently bridged across between the

two sides or branches of its line, a clearing-
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1s operated to send any signal (whether pri- | out annunciator grounded on one side and _
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connected on its other side fo one side of a
metallic circuit established by connecting
any two lines together for conversation, a
calling-generator at each subscriber’s station
located in the closed metallic circuit with the
two sides of its line whenever the generator

is operated to send any signal (whether pri-

mary or clearing - out) and means at each
subseriber’s station for grounding his closed

‘metallic circuit while he sends a clearing-out

signal with the ground connection on such
side of the generator, that the generator and

the clearing-out annunciator are in a closed

ground-circuit which comprises that side or
branch of the line to which the clearing-out
annunciator is directly connected; said an-
nunciators and generators being of such con-
struction that when a generator is operated
while its line is not switched the line-annun-
ciator is operated and when a generator is
operated while its line is switched, the line-
annunciators are not operated but the clear-
ing-out annunciator through which the ecir-

cuit of the two united lines is grounded 1S

operated. -

3. In a telephone-exchange system, metal-
lic - cireuit lines, multiple switchboards,

‘switches, one switch for each line on each
board, each switch having two contact pieces

or terminals to which respectively the two
sides or branches of its line are connected,

and means at each board to connect together

- any two lines into a metallic circuit for con-
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prises that side or branch of the line to which.
the clearing-out annunciator is directly con--
nected. - | L
9. In a telephone-exchange system, me-.
tallic - eircuit Iines, multiple switchboards, -

55

6o

versation by connecting together their re-
spective contact pieces or terminals at that
board, in combination withline-annunciators,
one of each line located at a switechboard and
permanently bridged across between the two
sides or branches of its line, a clearing-out

annunciator grounded on one side and con-
nected on its other side to one side of a me-

tallic circuit established by connecting any
two lines together for conversation, a call-
ing-generator at each subseriber’s station in

the closed metallic circuit of its line when-

ever it is operated to send any signal (either

primary or clearing - out) and means for
orounding each closed metallic circult at the |
subscriber’s station while the subscriber
sends a clearing-out signal, with the ground
connection on such side of the generatorthat
the generator and the clearing-out annunci-
ator are in a closed ground-circuit which com-

switches, one switch for each line on each
board, each switch having two contact pieces

or terminals to which respectively the two

sides or branches of its line are connected,

and means at each board to connect together {
any two lines into a metallic circuit for con-
versation by connecting together their re-
spective contact pieces or terminals at that

board,in combination with line-annunciators,

6 _ - 502,423

‘one for each line located at a switchboard
-and permanently bridged across between the
two sides or branches of its line, a clearing-
out annunciator grounded on one side and
connected on its other side to one side of a
‘metallic circuit established by connecting any
two lines together for conversation, a calling-
senerator at each subsecriber’s station In the
closed metallic circuit of its line whenever it
is operated to send any signal (either pri-
mary or clearing-out) and means for ground-
ing each closed metallic circuilt at the sub-
seriber’s station while the subscriber sends &
clearing-out signal, with the ground connec-
| tion on such side of the generator that the
generator and the clearing-out annunciator
are in a closed ground-circuit which com-
prises that side or branch of thelineto which
the clearing-out annunciator is directly con-
nected; said annunciators and generators be-
ing of such construection that when a gener-
ator is operated while its line 18 not switched
the line-annunciator is operated and when a
generatorisoperated while its line1s switched
the line-annunciators are not operated but
the clearing-out annunciator through which
the circuit of the two united linesis grounded
is operated. o
10. In a telephone-exchange system, me-

one switeh for each line on said board, each
switch having two contact pieces or terminals
to which respectively the twosides or branches
of its line are connected and means to con-
nect together any two lines-into a metallic
circuit for conversation by connecting to-

minals, in combination with line-annuncia-
tors one for each line permanently bridged
across between the two sides or branches of

on one side and connected on its other side
to one side of a metallic circuit established
by connecting any two lines together for con-
versation, a calling-generator at each sub-
‘seriber’s station in the closed metallie circuit
of its line wheneveritis operated to send any
signal (whether primary or clearing-out) and
means at each subscriber’s station for ground-
ing his closed metallic circuit while he sends
a clearing-out signal, with the ground con-
nection on such side of the generator that the
| generator and the clearing-out annunciator
are in a closed ground-circuit which com-
prises that side or branch of the line to which
| the clearing-out annunciator is directly con-
nected.

11. In atelephone-exchange system, metal-
lic-cireuit lines, a switchboard, switches, one
switceh for each line on said board, each switch

| which respectively the two sides or branches
of its line are connected and means to connect
together any two lines into a metallic circuit
for conversation by connecting together their
respective contact pieces or terminals, in com-
| bination with line-annunciators one for each

tallic-circuit lines, a switchboard, switches,

gether their respective contact pieces or ter-
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its line, a clearing-out annunciator grounded
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having two contact pieces or terminals to
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line permanently bridged across between the
two sides or branches of its line, a clearing-
out annunciator grounded on one side and

~connected on its other side to one side of a

metallic circuit established by connecting any
two lines together for conversation, a (3‘11111’10-
generator m; each subscriber’s statlon in the
elosed metallic eireuit of its line whenever it
13 operated to send any signal (whether pri-

mary or clearing-out) and means at each sub-

scriber’s Statmn for grounding his closed me-
talliec circuit while 11e sends a c,learmﬂ'-out S1Q-

- nal, with the ground connection on sneh .Slde

20

- erated while its line is swmched the line-an- |

of the Wenerator that the generator and the
clem‘mﬂ -out annunciator are in a closed
0'1‘01111(1 circuit which comprises that side or
blELHCh of the line to which the clearing-out
annunciator is directly connected, said an-
nunciators and generators being of such con-
struction that When a, ﬂ'enera,tor is operated
while 1ts line is not smtehed the line-annun-
clator is operated and when a generator is op-

nunciators are not operated but the clearm 0
out annunciator through which the circuit Of
the two united lines is grounded is operated.
12. In a telephone- ezchanwe system, two
metallic-circuit lines and two line-annuncisa-
tors, one for each line, through which the line
I8 permanently closed at the, central office,
sald lines being temporm*ﬂy switched towether
for eonversatlon intoa single metallie eu*emt
1in combination with a clearmmout 51,11111111(313,-
forin a circuit connection from sald metallic
cireult to ground, and a e&lhnfr-—ﬂ'enemtor at
each subscrlber S statwn in cu*cmt with said
line-annunciators and clearin g-out annuncia-
tor when operated to send a clearin ag-out sig-
nal, substantially as set forth.

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

MILO G. KELLOGG.

Witnesses:

A. M. McLACHLEN,
LLoyp B. WigHr.
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