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(No model.)

To all whom it ?Jw&y COTLCETTL:
Bo it known that I, MiLo G. KELLOG®, of

Chicago, in the eounty of Cook and ,Smte__ of
Illinois, temporarily residing at Stuttgart, in

the Empire of Germany, have invented cer-

tain new and useful Improvements in Multi-

ple Switehboards for Telephone-Exchanges,
of which the following is a full, clear eonclse,
and exact descllptlon refer ence bemﬂ‘ had to
the ELCCOHIPELDV]II“ dr ::‘uwmgs fmmm a part
of this specification.

My invention relates to a telephone - ex-
change system in which the subsecribers’ lines
are 1]16tELlliC-Gil‘Cllit lines, and the two sides
or branches of each line are connected at the
central office with the two contact-pieces of a
loop-switeh plug adapted to be inserted into
any line-switch at the board where the plug
1s located and when inserted to connect the
two lines together for conversation.

- line has a double or loop plug with a double
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line to

cord attached and switches and apparatus

connected with the cirecuit whereby an oper-

ator to whom the line is given to answer its
call may readily connect hel telephone into
the circuit for conversation, may 1ead11y con-

nect her calling-generator into the circuit.

with a line w:zmted may receive the clearing-
out signals, and perform the other usual 0p-
erations of an exchange system. The double
plugs and cords of the exchange are distrib-
uted among the different boards of the ex-
change, and the special central-office appa-

ratus, which belongs to any line, is conven-
ienﬂy located at the board where the cord
and plug are located. Such a system .is called
a ‘‘single-cord” system.

My invention relates to a single-cord Sys-
tem for metallic-circuit lines.

T'he invention consists in a system of
switches, apparatus, and connections for each
line by 1 vhlch the operator may expeditiously
connect her telephone to the cirecuit of the

the lines together for conversation, and may
connect hercalling-generator or her telephone
into the cirenit.
figure 1 shows the central-office hne appa-
atus and connections sufficient to illustrate
my 1vention.

Kach

find out what is wanted, may connect

Fig. 2 is a diagram of a sub- |

seriber’s-station apparatusto be used in con-
nection with the system. |

In the drawings like parts and .:Lpp‘uatus

‘are indicated by the same letters and figures

of reference.

G in each case represents a ground connec-
tion.

I place as many switchboards 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 Slmllm switch
for each line. Eaeh switch has a contact-

spring which normally connects with an in-

sulated contact-piece. It has also a contact-
plece insulated from the rest emept Dby the
circuit connections. The switch is ad&pted
to receive the loop-plugs, and when a plug is
inserted it disconnects the spring from the
contact-point and the two contact-pieces of
the plug form connection with the spring and
with said contact-piece, respectively.

In Fig. 1, A and A’ represent sections of
two multlple switechboards to which the same
lines are connected. ¢ g represent the springs

of the different switches, & 7 the contcmt-f
points on which the springs nor 'mally bear,

and 7 7 the insulated contact-pieces of the
switches. [ [ are the switch-holes. These

holes are adapted to receive the switch-plugs

of the lines located at their board and marked

D D,and when a plug is inserted into a switch
1t d1seonnects the spring g from the contact-

point 2 and the two contact- -pieces of the plug
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form connection with the spring and with the

piece 7, respectively. 77 are pl:;wed so that a
test plug or devwe ma,y be readily applied to
them.

m 1’ are the two contact-pieces of a switch-
plug, and they are connected to the circuit of
the line to which their plug belongs, substan-

tially as shown and as will be. described.
For each switch-plug is a switching device
into which the plug is placed nommlly or

when not in use for switching. This device

has a contact-piece which is conneeted with
the ground and with which one of the con-
tact-pleces of the switch-plug is connected
when the plug is inserted into the switching
In these plug switching devices
1s a metal eonmetuplece CON-

device.
(marked C C) »
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nected to the groﬁnd,'with which the contact- {

piece m of the plug is in contact when the
plug is in the device.

4, 5, 6, and 7 are contact-pieces, which are
insulated from 7, and are insulated from each
other when the plug is in the device. These

- contact-pieces are mounted parallel to each
~other on the metal piece 7, 5 being nearest
piece 7, 4 being next to 5, b next to 4, and 7

f&rthest from piece 7. Pleces 4 and 6 are

spring-contacts connected near their top bya |

Pleee 61san irregu-
which bears on the plug

rubber msulatlon-plece
larly-shaped spring,

~when fhe plug is 1nserted but is insulated |

from the contact-piece of the plug, and is
moved by the plug by an insulation-piece ¢/,
which 18 placed on the surface against which
the plug-handle bears, and has a projection
which extends beyond piece 7, opposite the

so as to come in contact with it when released
from the pressure of the plug on its insertion,
so as to make the switch connections I shall
now describe.
vice, this plece 7 is pressed or wedged by the
plu'D into such a position that all the contact-
pieces are disconnected. When the plug is
withdrawn, the spring is released from the
pressure of the plug and moves until it comes
in eontact with piece 7, and it carries or for ces
piece 4 into contact with piece 5.

The spring-jack switches of the lines are
marked s s.

Iine shown.

P P are Opemtorsanswermg-smtcheb one ; 8 18 the secondary of the coil.

for each line shown. There is such an an-
swering-switch for each line and it is located

-~ and convement]y mounted at the board,
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where the line-annunciator, loop-plug, and
switehing device for the same are located.

8 are contact-points located and msulated
substantially as shown, and which form con-

inafter be described. The two springs are
mounted parallel to each other and so that

~ point 2 is between the two springs and close

55
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to spring 1.

@18 a shdlnﬂ' rod which passes through the
frame d. It termumtes at one end in a but-
ton: ¢, which is placed in a convenient position

for the operator to move the rod in and out

in order to earry on the mtended switching
operatmns

p is a rubber piece carried on the other end
of the rod. At the end of this rubber piece

- p 18 fastened an irregularly-shaped rubber

63

piece, the two portions of which are marked
n and o, respectively.
with the rod between the two %pr'm gs, being
carried by the piece p.

‘manipulates the button e.

When the plug is in the de-

~and cord for
spring 1’ is between point 1 and spring fand |

close to point 1, and spring f is between point |
3 and spring 7' and close to point 3, while |

| pl&ced an answering-switch, the spring

This piece alsomoves .

The pieces [ g p and the rubber piecé n o

move together as one piece as the operator

They may be
called the ‘‘commutator-piece” of the answer-
ing-switch., The button ¢and the piece p fur-
nish shoulders or stops for the commutator-

- piece, which limif its inward and outward

motions. When the commutator is pushed
in until the outer stop is against or close to
the standard of the frame, the two springs 1 1
rest on the piece p and are insulated from

and unconnected with the contact points or
‘pieces 1, 2, and 3.
pulled out to its central position, so that the

When the commutator is

springs f f' rest on the-central part o of the

‘rubber piece, the spring f' is in connection

with the contact-piece 1, and the spring f is
in connection with the contact - piece 3.

- When the commutator is pulled out still
side thereof and in close proximity thereto, |

farther, so that the inner shoulder is close to

‘the standard of the fr ame, the spring /' isin
“connection with the contact- -plece 2, and the

spring f is in connection with the contact-
piece 3. +

Fig. 2 shows the commutator- plece in the
outer and inner pomtlons

{ is the operator’s telephone. D is her call-

1ng-generator.

I is a three-point key, the lever of which

-normally bears on the uppercontact,and when
the key is depressed bears on the lower con-

tact, while the connection with the u pper con-

- tact is then broken.
w and « are line-annunciators, one for each |

10 is the resistance-coil.
-9 is the primary of the induetion-coil, and
Both coils
of the induction-coil should preferably have
comparatively a large number of convolu-

- tions, and not merely the secondary coil, as |
18 frequently the case in the construction of
| induection-coils. |

dis a rubber frame which supports andin- |
sulates the various parts of the answering- |

switch. 7/’ are twocontact-springs.. 1 Q,and |

B’ B’ are test-batteries.

T T are test plugs ordevices, each attached
by a flexible cord to its test-cir cuit and adapt-
ed to be brought for testing into connection

- with any of the contact-pieces 7 7 atits board.
nections with said Spllnﬂ‘s f /', as will here- |

There should be one key %, an operator’s
telephone, an induction-coil, and a test-plug
each operator.
calling-generator and a test-battery.

For
stated, there is a double-loop plu o, a switeh-
ing. devme in which the plug is normally
-Jack
switches, one on eaeh bomd} and the annuu-

“clator.

The conneetions of theline with its special

“apparatus and with the operator’s apparatus
| mentioned above

are as follows: One side
or branch of the line passes, successively,

through .the pairs of contacts ¢ 7 of the

switches of the line on the several boards,
passing in each case to the spring first. Tt

then passes through the line-annunciator to

contact-piece m of the loop-plug. The other

-s1de or branch of the line is connected with
| contact-piece m' of the plug

and 18 also con-

She also has a
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nected with the contact- pieces 7 § of the

switches of the line.

One side of the operator’s calling-generator
I and one side of her telephone ¢ are con-

nected to the contact-piece 3, and in the cir-

cult-wire which connects the telephone and
generator with plece 3 is placed the resist-
ance-coil10. The other side of the generator
18 connected tothe upper contact-point of the
key &, and the lever of the key is connected
to contact-piece 1. The otherside of the tele-
phone is connected through the secondary of
the induction-coil and then passesto contact-
piece 2. A branchwire orcircuit passesfrom
one side of the line—say tothe side connected
with the contact-pieces 5 j—through the con-
tact-points 5 and 4 of the plug switching de-
vice to one of the contact-springs—say f—of
the answering-switch. Another branch wire
passes from the other side or branch of the
line through the other contact-points 6 and
7 of the plug switching device to the other
contact-spring /' of the answering-switeh.

The lower contact-point of the key k is con-
nected to thatside of the operator’s telephone
to which the secondary S of the induction-
coil is econnected. .

The operator’s test-plug T, the test-battery
B, and the primary 9 of her induction-coil
are connected together in a ecircuit which is
grounded, as shown.

Inthesubscriber’s-station apparatusshown
in Ifig. 2, 11 is the telephone-switeh. 12 is the
calling-generator. 13 is the signal-receiving
bell, and 14 is the subscriber’s telephone.
One side of the subscriber’s circuit passes
through the call-bell 13 to the switch 11 and
thencetooneside of thetelephone. Theother
side of the circuit is connected with the op-
posite side of the telephone, with the calling-

- generator 12 between the telephone and line.

This side of the circuit is connected from a
point between the generator and telephone

~with the bottom contact of the telephone-

switeh, so that the telephone is shunted when
on itg switch. The first-mentioned side of

~the line is connected from a point outside the

call-bell with the top contact of the switch,
50 that the bell is shunted when the tele-
phone is off its switch. These parts may be
the usual forms of apparatusand may be con-
nected as shown or in other ways, so as to
produce the required result. The generator,
however, is modified, as shown, according to
a well-known form. When it is not in oper-
ation, its armature is shunted through the
frame of the generator and the subscriber’s
line is open to the ground at his station.
While 1t is being operated, the line is auto-
matically grounded, with the armature-coil
between said ground connection and the nor-
mal ground connection of the line at the cen-
fice. |

The operation of the system is as follows:
When & line is not in use, its plug rests in its
switching device, as desceribed above, and the
commutator of its answering-switch is pulled

.....

out and is substantially in the position in
which it is shown in the drawings at board
A’. Thereisacomplete circuit of one branch
of the line through its switch contact-points
and the annunciator, and thence through one
of the strands of the double cord to the con-
tact-piece m,and thence to the ground through
the switching device. When a subscriber
sends In a call on his generator, he tempo-
rarily grounds the line through the operation
of the automatic device of the generator, with
the armature-coil between said ground con-
nection and the normal office ground. A call-
Ing-current passes over the line which oper-
ates the line-annunciator. The operator then
removes the plug from its normal position.
When she has done this, the office ground of

the line is removed and the pair of contact-

points 4 5 and the pair of contact-points 6 7
of the plug switching device are both closed.
1he two branches of the line are thereby
placed on closed circuit with the operator’s
telephoneinthe circuit, and the operator finds

out by conversation whatline is wanted. The -

cireuit 1s from one branch of the line to con-
tact 5, and thence through contact 4 and the
clrcuit connection to spring 7 of the answer-
ing-switch, thence through contact 3 and the
circuit connection through the operator’s tele-
phone to contact 2, thence through spring I
and the circuit connection to contact 7, and
thence through contact 6 and the circuit con-
nection to the other side of the line. She
then tests the line wanted, (by placing her
test-plug on the contact-piece j of the line,)
and if she finds the line is not switehed she
places the loop-plug of the line on which the
call came into the switch of the line wanted.
By so doing she disconnects the contacts ¢ &
of the switch and connects the two sides of
the line with the contact-pieces m ' of the
plug, and this line also is disconnected from
the office ground by the opening of the con-
tacts ¢ 2. She then pushes in the commuta-
tor-piece of the answering-switeh until it oc-

cupies its inner position. (Shown at board -

A.) While the commutator-piece is passing
over its central position where the spring 1
rests on the piece O the operator’s generator
is connected into the branch or bridge circuit
which connects the two sides of the Iline to
whieh the answering-switech belongs, and a
calling-current passes through the cirenit of
both lines, the generator-current dividing or
splitting into the two circuits. The ecircuit
1s from one branch of the line to contact 3,
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and thence through contact 4 and the circuit

connection to spring f of the answering-
switch, thence through contaet 3 and the cir-
cult connection through the calling-generator
tocontact 1, thence through spring " and the
circuit connection to contact 7, and thence
through contact 6 and the circuit connection

to the otherside of theline. - When the com-

mutator-piece has reached the inner position,

so that the springs 7 f’ rest on the rubber

piece p, the springs are out of contact with

125:
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- the contact-points 1,2, and 3, and the br aneh

- IO

or bridge circuitis open at both points. The

operater s telephone and generator are then

entirely disconnected fmm the circuit of the
lines, and they are connected .into an unin-

terrupted metallic circuit with the annun-

ciator of the line in which the call originated
in. the circuit to receive a clearin 0’-01113 signal.

‘When an operator desires to Tisten to de-

termine whether the subsecribers are through
conversation, she presses down the lever of
the key k, and while it is in that position
drawsthe eommutatorﬂp1eee of the answering-

switeh out, so that it OLCleGS the central po-

eltwn with the springs 7 f' resting on the part

The branch or bridge circuit is then closed

' by the connections between 1 and 3 and be-

20

it.
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- By so doing the lines are dlseonnected from.
- each other, .
are again eetabhshed cl,lld the pairs of con-

40

tween ' and 2 and the circuit eonneetions,
as heretofore traced, and the operator’s tele-
phone is in: the br1do'e circuit and she will
hear the conver Satlon without interrupting
I prefer to have a resistance-coil equal to
at least the resistance of any line of the ex-
change placed in cireuit with the telephone

in the branch or bridge circuit, so as not to
‘shunt an undue amount of the telephone cur-

rent into the bridge-circuit which contains
the telephone when she connects her tele-
phone to the circuit, as described. This re-
sistance-coll 18 marked 10, It is placed in
the circuit-wire which connects the contact-
point 3 with the oper ator’s-telephoneand gen-
erator.

| When the operator desires to clear out a
connection, she takes the loop-plug from the
swifch: and. places it in its switching device.

thelr normal ground connections

tact- pemts 4 5 and 6 7are again opened. The
operator then plaeee the ELIlSWGPleT-SW1t011 in

its normal position, wherethe contaet-sprm oS

~ f /' rest.on the rubber piece 7, and the appa-

.55
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‘the line..

ratus.is in position. to receive a new call on
When a new callis received on the
annunciator, she connects her telephone to

the circuit by the mere act of withdrawing
the piug from its switching dewce as her eto-

fore deserlbed |

When: an' operator tests a lme a8 heleto-
fore. mentioned, and the line:is not switched,
a complete circuit is established from the
oround. connection of the test-battery to the
normal ground connection of the line, and a
bettery-current passesover the circuit. This
circuit is from the ground through the pri-

mary 9 of the ind ucmon-coﬂ and the test-bat-
tery B’ to contact-piecej of theswiteh, thence

through the circuit of the line by way of the
subseubel s station, thence through the pairs
of contacts g hof the line-switches, “and thence
through the connection between piece m of
the sw1teh-p1urr and the metal piece r of the
switching device to the ground. This oper-

ates throuﬂh the Operatm s induetion-coil to

send. an mductlon current through the oper-
ator s telephone (which is then on closed cir-

I'ecuit with the line in which the call originated)
‘and she will hear a clickin the telephone and
know that the line is free to be switched to.
1f, however, the line tested 1s switched at any
‘board, it 1s disconnected from the ground and
there will be no current established and there-
fore no click in the telephone.
-switched by the insertion of a plug into one
of the line-switches, the line is disconnected
from the ground by the opening of the con-
tacts g 1 of the switch.
the use of its switch-plug, it is disconnected
from the ground by the opening of the con-
‘tact between piece m of the plug and piece 7,
1n which the plug is normally placed. |

If the lineis

If it is switched by

- Each operator’s special apparatus,
includes her telephone, key, resistance-coil,
induction-coil, test- plug, calling-generator,
and battery, are connected to the answering-
switch of each line assigned to her to answer,

| substantmlly as shown and described for the

lines shown in the drawings.

I prefer to have the key k actuated by a
cam-lever, as shown in the drawings, or to
have some other mechanism by which the con-

tact-spring of the key may be placed in one
or the othel of the two positions and lett
‘there without the continued manipulation of

the operator. DBythis means anoperator may
place the key in position where her telephone
1s connected to the lever, leave it there, and

gether are through conver sation.
By the or wemzatwn as described the eper-
ator is enabled to answer a subscriber, malke

‘his econnection with another line, and e_ctll on
the line with a minimum of operations and

work. These operations are merely to take

‘his plug from its normal position, place her

test—-pluw on the test-piece of the line wanted,

placethe plug in the switch of theline Wanted
and push the commutator-piece into its inner'

position.
I claim as myinvention and desire to secure

by Letters Patent—

1. In a telephone-exchange system, a me-

Jtallle -cirenit line, the two 81des or branches of

which are nor mally open to each other at the
central otfice; a switch-plug for the line, a
switching device for the plug into which the
plug is normally inserted, two pairs of con-
tact-points in said switching device insulated
from each other (except by the circuit connec-
tions), the two contact-points of each pair be-
ing in contact while the plug is out of the

switching device and out of contact-while the

plug is inserted in the device, in combination
with a bridge or connecting wire for said line
the two ends of which are connected to the
two sides or branches of the line respectively
and in which are said two pairs of contact-
points, and an answering-switch for the line

with contact-points by whleh the operator

which
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‘be free to operate one after another of her
‘answering-switches, so as to listen to deter-
‘mine whether the subscribers connected to-
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may at will loop her telephone into the cir-

| cuit of said bridge-wire between said pairs of




10

15

20

30

35

40

55

6o

592,361

contact-points of the switching device or dis-
connect her telephone from the bridge-wire
and leave said wire open at the answering-
switch, substantially as set forth.

2.- In a telephone-exchange system, a me-
tallic-circuit line, a switch-plug for the line,
a switching device for the line into which the
plug is normally inserted, two pairs of con-
tact-points in sald switehing device insulated
from each other {except by the circuit connec-
tions), the two contact-pieces of each pair be-
ing in contact while the plug is out of the
switching device and out of contact while the
plug is inserted into the device, in combina-
tion with a bridge or connecting wire for said
line the two ends of which are connected to
the two sides or branches of the line respec-
tively and in which are said two pairs of con-
tact-points, and an answering-switch for the
iine with contact-points by which the opera-
tor may at will either loop her telephone into
the cireunit of said bridge-wire between said
pairs of contact-points of the switching de-
vice or may loop her generator into said
bridge-wire befween said pairs of points, or
may leave the bridge-wire open at the an-
swering-switch with neitherher telephone nor
generator connected to 1t, substantially as set
forth. |

3. In a telephone-exchange system, a me-

tallic-circuit line, a switch-plug for the line, |

a switching device for the plug in which the
plug is normally inserted, two pairs of con-
tact-points In said switching device insulated
from each other (exeept by the circuit connec-
tions), the two contact-points of each pair be-
ing in contact while the plug is out of the de-
vice and out of contact while the plug is in the
device, in combination with a bridge or con-
necting wire forsaid line the two ends of which
are connected to the two sides or branches of
the line respectively and in which are said
two pairsof contact-points,and an answering-
switch for the line with contact-points and
connections and a commutator-piece adapted
to be placed in three positions successively at
the will of the operator, in the first position
of which her telephone is looped into the e¢ir-
cuit of said bridge-wire between said pairs of
contact-points of the switehing device, in the

next position of which the calling-generator

1s looped into the circuit of the bridge-wire

between sald pairs of points and in the last:
position of which said bridge-wire is left open
at the answering-switch with neither the tele-
phone nor the generator connected to it, sub-

stantially as set forth.
4. In a telephone-exchange system, a me-

tallic-cireuit line, a switeh-plug for the line,

a switching deviece for the plug into which the

plug 1s normally inserted, two pairs of con-
tact-points in said switching device insulated

from each other (except by the circuit connec-
tions), the two contact-points of each pair be-
ing in contact while the plug is out of the de-
vice and out of contact while the plug isin the
device, in combination with a bridge or con-

3 |

neeting wire forsaidline the twoends of which
are connected to the two sides or branches of
the line respectively and in which are said

two pairs of contact-points, an answering-

switch for the line with contact-points and
connections and a commutator-piece adapted
to be placed in three positions successively,at
the will of the operator, in the first position
of which her telephone is looped into the cir-
cuit of said bridge-wire between said pairs of
contact-points of the switching device, in the
next position of which the calling-generator
15 normally looped into the circuit of the
bridge-wire between said pairs of points and
in the last position of which said bridge-wire
18 left open at the answering-switeh with
neither the telephone nor the generator con-
nected to it, and a key or switch with contact-
pomnts by which when the commutator is in
said second position the cirenit through the
generator may be brolken, substantially as set
forth. |

5. In a telephone-exchange system, a me-
tallic-circuit line, a switch-plug for the line,
a switching device for the plug into which the
plug is normally inserted, two pairs of con-
tact-points in said switching device insulated
from each other (except by the circuit con-
nections), the two contact-points of each pair
being in contact while the plug is out of the
device and out of contact while the plug is in
the device, in combination with a bridge or
connecting wire for said line the two ends of
which are connected to the two sides or
branches of the line respectively and in which
are sald two pairs of contact-points, an an-
swering-switch for the line with contact-points
and connections and a commutator-piece
adapted to be placed in three positions suec-
cessively, at the will of the operator, in the
first position of which her telephone is looped
into the circuit of said bridge-wire between
said pairs of contact-points of the switeching
device, in the next position of which the eall-
ing-generator is normally looped into the cir-
cult of the bridge-wire between said pairs of
points and in the last position of which said
bridge-wire is left open at the answering-
switch with neither the telephone nor the gen-
erator connected to it, and a key or switch
with contact-points by which when the com-
miutator is in said second position the circuit
through the generator may be broken and the

circuit established through the telephone, -

substantially as set forth. |
6. In a telephone-exchange system, a me-

| tallic-circuit line, the two sides or branches of
which are normally open to each other at the

central office, a loop-switch plug for the line
in the two contact-pieces of which terminate
the two sides or branches of the line, said
plug being adapted to be inserted into the
switch of any other metallic-circuit line at its
board and when inserted to connect the con-

tact-pieces of the switch with the two sides or
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branches of the line, a switeching device for -

the plug into which the plug is normally in-
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serted two pairs of contact-points in smd | for said line the two ends of which are con-

swmehmcr device insulated from each other
(except by the circuit connections), the two
contact-points of each pair being in contact

while the plug is out of the SWItCth“‘ device

and out of contact while the plug is meerted
in the device, in combination with a bridge or

connecting wire for said line, the two onds of

- which are connected to the two sides or

IO

“branches of the line respectively and in which

are said two pairs of contact-points, and an
answering-switch for the line with contact-

- points by “which the operator may at will loop

her telephone into the circuit of said bridge-
wire between said pairs of contact-points Cof

- the switching device or disconnect her tele-

phone from the bridge-wire and leave said

- wire open at the answermo‘-ewwch, substan-
1ially as set forth. |

20

7. In a telephone-exchange system, a me-
tallic-cireunit line, a loop-switch plug for the
line in the two centaet-pieees of which termi-

" nate the two sides or branches of the line,

30

said plug being adapted to be inserted into
the switch of any other metalli¢c-circuit line
at its board and when inserted to connect the

contact-pieces of the switch with the two sides
-or branches of the line, a switching device

for the line into which the plug is normally
inserted, two pairs of contact-points in said
switching device insulated from each other
(except by the circuit connections), the two
contact-pieces of each pair being in contact
while the plug is out of the switching de-

35 vice and out of contact while the plug is 1n-

serted into the device, in combination with a
bridge or connecting wire for said 1'ne the

two ends of which are connected to the two

- sides or branches of the line respectively and

40

in which are said two pairs of contact-points,
and an answering switch for the line with
contact-points by which the operator may at
will either loop her telephone into the circuit
of said bridge-wire between said pairs of con-
tact-points of the switching device or may

" loop her generator into said bridge-wire be-

tween said pairs of points, or may leave the
bridge -wire open at the answering-switch
with neither her telephone or generator con-

‘nected to it, substantially as eet forth.

" 8. In a telephone exchange system, a me-

~ tallic-circuit line, a 100p-swﬂseh plug for the

BEE
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line in the two contact-pieces of which termi-

nate thetwosides or branches of theline, said

plug being adapted to be inserted into the
switeh of any other metallic-circuit line at its
board and when inserted to connect the con-
tact-pieces of the switch with the two sides
or branches of the line, a switching device
for the plug into which the plug is normally
inserted, two pairs of contact-points in said
sw1tch1nn' device insulated from each other

(except by the circuif connections), the two

contact-points of each pair being in contact
while the plug is out of the dewee and out of
contact while the plug is in the device, in

combination with a bridge or connecting wire |

nected to the two sides or branches of the line
respectively and in which are said two pairs
of contact-points, and an answering-switch
for the line with contact-points and connec-
tions and a commutator-piece adapted to be
placed in three positions successively at the
will of the operator, in the first position of
which her telephoneis looped into the cireunit
of said bridge-wire between said pailrs of con-
tact-points ef the switching device, in the
next position of which the calhno‘ n'enemtel
is looped into the circuit of the blldne wire

70
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between said pairs of points and in the last

position of which said bridge-wire is left open

at the answering-switch with neither the tele-
phone nor the generator connected to it, sub-
stantially as set forth.

9. In a telephone-exchange system, a me-

tallic-circuit line, a loop-switeh plug for the
line in the two contact-pieces of which termi-

nate the two sides or branchesof the line, said
plug being adapted to be inserted into the
switch of any other metallic-circuit line at its
board and when inserted to connect the con-
tact-pieces of the switch with the two sides
or branches of the line, a switching device
for the plug into which the plug is nor-

mally inserted, two pairs of contfact-points

in said swﬂehmn* device insulated from each

go

other (except by the circuit connections), the

two contact-points of each pair being in con-

tact while the plug is out of the device and
out of contact while the plug isin the device,
in combination with a bridge or connecting
wire for said line the two ends of which are
connected to the two sides or branches of the
line respectively and in which are said two
pairs of contact-points, an answering-switch
for the line with contact-points and connec-
tions and a commutator-piece adapted to be
placed in three positions successively, at the
will of the operator, in the first position of

which her telephone is looped into the cireuit

of said bridge-wire between said pairs of con-
tact-points Of the switching device, in the
next position of which the emllmg genemtor
1s normally looped into the circuit of the
bridge-wire between said pairs of points.and
in the last position of which said bridge-wire
is left open at the enswermmswﬂeb with
neither the telephone nor the generator con-

nected to it, and a key or SW1teh with con-

tact-points by which when the commutator
is in said second position the circuit through
the generator may be bmken eubstantlallv
as set forth. |

~ 10. In a telephone- _exchan ae system a me-
tallic-cirenit line, a loop- sw_lteh plug for the
line in the two contact-pieces of which termi-

nate the two sides or branches of the line,

said plug being adapted to be inserted into

the switch of any other metallic-circuit line-

at its board and when inserted to connect the
contact - pieces of the switch with the two
sides or branches of the line, & switching de-
vice for the plug into which the plug _is nor-
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mally inserted, two pairs of contact-points | plug is in the device but are automatically

in said switching device insulated from each
other (except by the circuit connections), the
two contact-points of each palr being in con-
tact while the plug is out of the deviee and
out of contact while the plug is in the device,
in combination with a bridge or connecting
wire for sald line the two ends of which are
connhected to the two sides or branches of the
line respectively and in which are said two
palirs of contact-points, an answering-switch
for the line with contact-points and connec-
tions and a commutator-piece adapted to be
placed in three positions successively, at the
will of the operator, in the first position ot
which her telephone is looped into the circuit
of said bridge-wire between said pairs of con-
tact-points of the switching device, in the
next position of which the calling-generator
1s normally looped into the circuit of the
bridge-wire between said pairs of points and
in the last position of which said bridge-wire

1s left open at the answering-switch with

neither the telephone nor the generator con-
nected to 1t and a key or switeh with contact-
points by which when the commutator is in
said second position the circuit through the
generator may be broken and the circuit
established through the telephone, substan-
tially as set forth. *

11. In atelephone-exchange system, a plug
switching device for a metallie-cireuit line,
adapted to receive a loop-switeh plugfor the
line when the plug 1s not in use, the two
contact-pieces of the plug being connected
through flexible conductors to the two sides
or branches of the line, respectively, said
plug switching device having two pairs of con-
tact-points which are open while the plug is
in the device butautomatically closed on the
withdrawal of the plug, two contact-points,
one of each pair, being connected to the two
sides of the line, respectively, two of said con-
tacts, one of each pair being springs moved
by the plug on its insertion to open the two
pairs of points and the two other points being
immovable or stationary on the withdrawal
or insertion of the plug, in combination with
an answering-switchforsaid line, having two
pairs of contaect-points normally in contact
but opened at the will of the operator, two
of such contact-points, one of each pair being
connected to the two other contact-points, re-
spectively, of the plug switching device, and

tor’s switching device being connected to the

phone, substantially as set forth.

12. In atelephone-exchange system, a plug
switehing device for a metallic-circuit line,
adapted to receive a loop-switch plug for the
line when the plugis notin use for switching,
the two contact-pieces of the plug being con-
nected, through flexible conductors, tothe two
sides or branches, respectively, of the line,
said plug switching device having two pairs

the two other contact-points of the opera-

two sides, respectively, of the operator’s tele-

closed on the withdrawal of the plug, two con-
tact-points, one of each pair, being connected
to the twosidesor branchesof theline, 1n com-
bination with an answering-switch for said
line, having two pairs of contact-points, two
contact-points of which are connected to the
two other contact-points of the plug switeh-
ing device, one of the other points being con-
nected to one side of the operator’s telephone

and also to one side of her calling-generator

and the other point connected to the other
side of the telephone, and a {ifth point nor-
mally out of contact with the other points
and connected to the other side of the gener-
ator, and a commutator-piece adapted at the
will of the operator to be placed in three posi-

tions, wheninitsnormal position the two pairs

of contact-points of the answering-switch be-
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ing in contact, when in its next position the

‘pair to which are connected one side of the

telephone and generator remaining in con-
tact and the other pair being separated and
that one which is connected with the line
brought into contact with said fifth point,
and when in the third position all the con-
tact-points of the answering-switch being out
of contact, substantially as set forth.

13. In a telephone-exchange system, a me-

tallic-cireuit line, a loop-switch plug for the

line, to the two contact-pieces of which, re-
spectively, are connected, through flexible
conductors, the two sides or branches of the
line, a plug switching device into which the
plug is placed when not in use, having pairs
of contacts therein and connections by which
the operator’s telephone is bridged across the
two sides of the line when the plug is with-
drawn from said device, in combination with
an answering-switch having pairs of contacts

‘and a commutator-piece therein, and connec-

tions by which the operator may at will dis-
connect said bridge connection through the
telephone and connect her calling-generator
in a bridge across the two sides of the line
and may disconnect both telephone and gen-
erator from theline, substantially asset forth.

14. In an answering-switch for atelephone-
line, a contact-spring and two contact-points,
one point on each side of said spring and
another contact-spring and a contact-point
placed near the spring in combination with a
commutator-piece adapted to be moved be-
tween the springs and on which they press,
said commutator-piece having on one side
three commutator-surfacesin different planes
on which said first-mentioned spring alter-
nately presses and on another side two com-
mutator-surfaces only in different planes on
which said second-mentioned spring alter-

nately presses, substantially as set forth.

15. Inan answering-switeh for a telephone-
line, a contact-spring and two contact-points,
one point on each side of said spring and
another contact-spring and a contact-point
placed near the spring, in combination with

of contact-points which are open when the | a commutator-piece adapted to be moved be-
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tween the springs and on which they préss,'

sald commutator-piece having on one side
three commutator-surfacesin differentplanes
against which said first-mentioned spring
alternately presses, the first surface being
nearest the axis of said piece in its line of
motion, the second surface being: farthest
from said axis and the third surface being in a
plane between the two other surfaces, and
having on another side two commutator-sur-
faces against which said second-mentioned
spring alternately presses, the first commu-
tator-surface being farther than the other
from the axis of the commutator-piece in its
line of motion, substantially as set forth.
16. In atelephone-exchange system, a me-

tallic-circuit line, the two sides or branches |

of which are normally open to each other at
the central office, a switch-plug for the line,
a switching device for the pluginto which the
plug is normally inserted, a pair of contacts,
one connected with the line and the other
with the ground, normally closed but open on

the withdrawal of the plug from the switch-

ing. device, two pairs of contact-points in
sald switching device insulated from each

~other (except by the circuit connections) the

two contact-points of each pair being in con-
tact while the plug is out of the switching
device and out of contact while the plug is
inserted in the device, in combination with
a bridge or connecting wire for said line the
two ends of which are connected to the two

sides or branches of the line respectively and.

1n which are said two pairs of contact-points,
and an answering-switch for the line with con-
tact-points by which the operator may at will
loop her telephone into the cireuit of said
bridge-wire between said pairs of contact-
points of the switching device or disconnect
her telephone from the bridge-wire and leave
sald wire open at the answering-switeh, sub-
stantially as set forth. |

- 17. In a telephone-exchange system, a me-

tallic-cireuit line, the two sides or branches

of which are normally open to each other at
the central office, a loop-switeh plug for the

line in the two contact-pieces of which ter-

minate the two sides or branches of the line,
sald plug being adapted to be inserted into
the switch of the other metallic-cirenit line

“at its board and when inserted to connect the

contact - pieces of the switeh with the two
sides or branches of the line, a switching de-
vice for the plug into which the plug is nor-
mally inserted, a pair of contacts, one con-
nected with the line and the other with the
ground, normally closed but open on the with-
arawal of the plug from the switching device,
two pairs of contact-points in said switching

device insulated from each other (except by

the circuit connections), the two contact-
points of each pair being in contact while
the plug is out of the switching device and
out of contact while the plug is inserted in

the device, in combination with a bridge or !

8 S 592,361

connecting wire for said line, the two ends of
which are connected. to the two sides or
branches of the line respectively and in which
are sald two pairs of contact-points, and an
answering-switch for the line with contact-
points by which the operator may at will loop

her telephone into the circuit of said bridge-

wire between said pairs of contact-points of
the switching device or disconnect her tele-
phone from the bridge-wire and leave said
wire open at the answering-switch, substan-
tially as set forth. N

18. In atelephone-exchange system, a plug

switching device for a metallic-cireuit line,

adapted to receive a loop-switch plug for the
line when the plug is not in use, the two
contact-pieces of the plug being connected
through flexible conductors to the two sides
or branches of the line, respectively, said

plug switching device containing a grounded
contact-piece with which a contact-piece of

the plug connected with the line is normally
in contact and also containing two pairs of
contact-points which are.open while the plug
1s 1n the device but automatically closed on
the withdrawal of the plug, two contact-
points, one of each pair being connected to
the two sides of the line, in combination with
an operator’s switching device for said line,

having two pairs of contact-points normally -

1n contact but opened at the will of the oper-
ator, two of such contact-points, one of each

pair, being connected to the two other con-
tact-points, respectively, of the plug switeh-

1ng device, and the two other contact-points
of the operator’s switching device being
connected to the two sides, respectively, of
the operator’s telephone, substantially as set
forth. , | -
19, In a telephone-exchange system, a me-
tallic-circuit line, a loop-switch plug for the
line to the two contact-pieces of which, re-
spectively, are connected the two sides or
branches of the line, a plug switching device
into which the plug is placed normally or
when not in use and a bridge circuit or con-
nection for said line containing the operator’s

‘telephone said circuit being normally open

but antomatically closed by the plug switch-
ing device on the withdrawal of the plug from

~1ts normal position, in combination with a
calling - generator and a commutator-piece

moved in one direction at the will of the op-

~erator to occupy three positions, in one of
which her telephone is in said bridge circuit

or connection, in another of which the gen-
erator 1s connected with and the telephone

“disconnected from the line and in another of
which neither the telephone nor the generator

is connected with the line. |
In witness whereof I hereunto subseribe my
name this 20th day of December, 1889.
e MILO G. KELLOGG.
Witnesses: _- |
EMIL ABENHEIM,
MARGARETHA RIEHL.
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