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To all whom it mmy CORCErR:
be 1t known that I, MiLo G. KELLOGG, of
Chicago, in the county of Cook and State of

Illinois, temporarily residing at Stuttgart, in

the Empire of Germany, have invented cer-

tain new and useful Improvements in Multi-

ple Switechboards for Telephone-Exchanges,

of which the following is a full, clear, concise,

and exact dOSGl‘lpthH reference bemn'h&d £6
the accompanying drawings, formmﬂ a part
of this specification.

My invention relates to a telephone-ex-
change system in whichthe subscribers’ lines
are metallic-circuit 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
is located and, when inserted, to connect the
two lines together for conversation. Xach
line has a double or loop plug, with a double
cord attached, and switches and apparatus
connected with the ¢ircuit, whereby an opera-
tor to whom the line is given to answer its
calls may readily connect her telephone into
the circuit for conversation, may readily con-
nect her callmmfrenemtm 1into the circuit
with a line Wm}ted may receive the clearing-
out signals, and perform the other usual oper-
ations of an exchange system. The double
plugs and cords of the exchange are distrib-
uted among the different boards of the ex-
change, -md the special central-of
tus which belongs to any line is conveniently
located at the board where the cord and plug
is located. " Suchasystemis ealled a ‘‘single-
cord” system.

My invention relates to asingle-cord system
for metallic-cireuit lines. = 7

1t relates especially to the sybtem described
inmy Patent No. 393,508, dated November 27,
1888, and to othersingle—cord systems for me-

tallic-circuilt lines in which each line is nor-

mally or when not sw1tched connected with
the ground at the central office and is discon-
nected from the ground when switched for
use by a SW11:011__-1:}1LW being placed in one of

1ts switches or when its switch-plug is re-

moved from its normal position for use with
the switeh of another line.
The invention consists, first, in a system

of switches, apparatus, and connections for

each line by which the operator may expedi-

1ce appara-

Ppieces of

tiously connect her telephone to the circuit
of the line to find out what is wanted, may
connect the lines together for conversation,
and may connect her calling-generator or her
telephone into the circuit.

1t consists, secondly, of an impr oved test-

ing 01"9‘&111?.;%1011 for such lines.

In the accompanying drawings, illustrating
my invention, Figures 12 ml_d 1* are front
views of sections of two multi ple switchboards
130 which the same lines are connected. Fig.

2 shows the central-office-line apparatus and
connectmns sufficient to illustrate myinven-
tion. Fig. 3 is a diagram of a subscriber’s-
station appamtus t0 be used in connection
with the system. |

In the drawings like parts and appamtus
are indicated by the same letters and figures

of reference.

(= In each case lB]_’)I‘BSBth a or ound connec-
tion.

I place as many switchboards in the central
office asare found necessary or desirablein or-
derto properly operate the exchange. Oneach
board 1s a spring-jack or sumlar switch for
each line. Kach switch has a contact-spring
which normally connects with an insulated
contact-plece.

connections. The switeh is adapted to re-
ceive the loop-plugs, and when a plug is in-
serted it disconnects the spring from the con-
tact-point and the two 0011taet--pleees of the
plag form connection with the spring and

with said contact -piece, respecti Vely

In FKig. A 18 a sectional view of the

_sw1tchb0&1*d shown in Fig. 1%, and A'is a sec-
'tmnal view of the %Wlt{‘}hb(){:bl‘d shown in Fig.

each as indicated by the linede. ¢ grep-
1*-esent the springs of the differentswitches, &
Iy the contact - points on which the springs
normally bear, and 7 5 the insulated contact-
' the switches. [ [ are the switch-
holes, and 0 ¢ are rubber strips on which the
metal parts are mounted, substantially as
shown, and through the fronts of which are
the holes [ /. These holes are adapted to re-
ceive the switeh-plugs of the lines located at
their board and marked D D, and when a

plug is inserted into a switch it disconnects

It has also a contact-piece in-
sulated from the rest, except by the circuit
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the spring g from the contact-point /2, and the

two contact-pieces of the plug form connec-

tion with the spring and with the piece 7, re-

105




2 | | | - £92,360

10

20

25

35

40

45

0

- the line-annunciator, loop-plug,

55

60

~apart by the plug on its insertion.
‘switching devices are shown in Fig.

I3pect1vely The insulated contact -pieces 7 7

of the line-switches are placed along one of
the faces of their respective switch- holes and

extend to the front of the board, so that a test

plug or device may be readily a,pphed to them.
mm’ are the two contact-pieces of a switch-

plug D, and they are connected to the circuit

of the line to whieh their plug belongs, sub-
stantially as shown and as will be descmbed
Ifor each switch- -plug is'a switching device

into which the plug is placed normally or
‘'when not in use for switching.

This device
has a contact-spring which is eonnected with
the ground and with which the contact-piece

plug is inserted into the switching device.
Hach of said switehing devices has also two
Insulated contact-pieces insulated from the
spring and which are in contact when the
plug isnot in the device, but which are forced

Two
2, One
on each board and each for the llne whose

plug and other operator’s conneeting appara-

tus 18 shown at the board where the device is
1ocated These devices are marked S’ S'. ¢
g’ are their contact-springs, and 5 6 are their
two contact-pleces, which are in contact when

the plug is inserted.

718 a block, of 111bbel insulation,which con-

nects the spring ¢' with. the contact- -plece 5,
so that the two move together, and when a

spring the contact-piece 5 is also moved out

of contaet with the piece 6.

The switch-plug located at board A’ is

shown inserted into its switching device, and

the plug
device.

tive devices. The plugs should be inserted

in such a dlrectlon that their con Lact -pleces.
m form connection with the sprmn' g’ of thelr_

respective dewce%
marked s s.
line shown.

for'each line shown. There is such an an-

swering-switch for each line, and it is located

and- convemenﬂy mounted at the board where

and switch-
ing device for the same are IOCdted

d is a rubber frame which supports and in-
sulates the various parts of the answering:-
switch.

f f' are two insulated contact - springs

mounted in the frame d and shown arranged
parallel with each other in such position as

to move laterally when their ends are oper-

‘ated upon by a movable commutator-piece
‘70 p, which works endwise between them.

‘land 2 are insulated contact-points carried
by the frame d and arranged one on each'side

of the spunn* ', so that when the spring is

operations.

| constructed,
w and x are line- annuncmtms,, one for each

moved outwardly by the commutator-piece
1t makes contact with 1, and when it moves
inwardly it makes contact with 2. 3 is a

similar contact- pomt arranged on the outer

side of contact-spring 7, so that when the

spring 1s moved outward 1t makes conta,ct
therewith.

4 18 a contact-point mounted in the frame

|.d and located on the outer side of contact-
‘spring 7, but near its end and at a greater dis-
tance from 1t than the contact-point 3, so that
‘after the spring f has been moved into con-
tact with 3 a further movement is required
‘to bring it into contact with 4.

m of the switch-plug is connected when the |

q 18 the sliding rod of the commutator- -piece,

‘which passes thmlw*h the frame d and termi-
‘nates at one end 1n a button e, which is placed
1n a convenient position for the operator to
‘manipulate to draw the rod in and out in
order to carry on the intended switching
p 18 a metal piece fastened to

‘the other end of the rod ¢ and moves in and
out as the rod is moved. At the end of this
‘metal piece p is fastened an irregularly-
| shaped rubber piece, the two ends of which
aremarked n and o, respectively.
‘aiso moves with the rod, belnn* carried by the
piece p. |
the plug is not in it and are separated while |,

The pieces ¢ Q P and the rubber piece n o

‘move together as one piece as the operator
i mampulates the buttone. They may be called
‘the “commuta,tm - plece” of the answering-
switch.
plug D is inserted and its contact m lifts the | piece the faces of the parts n o p constitute
| what I will call ““commutator-surfaces,” and
| they are in three different planes at dlﬁ°e1ent
_jdlstances from the axis of the commutator-
| plece in 1ts line of motion.

at A is shown not 111561136(1 into its |
The connectionsand contactsin each

case are. as above described for the réspec-

On each side of the eammutatm-

Obviously the spring ' need not bear on

the part marked »n of the commutator- -piece,
‘because the spring may be supported in po-

sition by the contact-piece 2. The inelined

face of 0, extending from 7 to the outer face

of 0,18 the part of the commutator-piece that

| 1ifts the spring 7' into its ecentral position.
The spring-jack smtehes of the hnes are |

All the parts of the answering-switeh are
insulated, mounted and ad-

Justed Substantlally as shown and to perform

| the switching operations and connections
P P are operators’ answ elmﬂ-smtehes one |

which I Shall now describe. -

The button e and the metal piece p furnish
shoulders or stops for the commutator-piece,
which limit its inward and outward motions.

“When the commutator is pushed in, as shown
{ in the drawings, until the outer stop 1Isagainst -
or close to Lhe Stdl’ldald of the frame, the two
| springs f 7' rest on the metal piece p, which

then electrically conneects them, and are insu-

lated from and unconnected with the contact

This piece
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pointsor piecesl, 2, 3, and4. When the com-

mutator is pulled out to its central position,

so that the springs f J' rest on the central
part o of the rubber piece, the spring f'is in

L3¢

connection with the contact-piece 1 a,nd the

spring fis in connection with' the contact-

piece 3. When the commutator is pulled out
smll fa,l ther,

SO thm the inner shouldel 18
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close to the standard of the frame, the spring
f'is in connection with the contact- -piece 2
and the spring fis in connection both with
the contact-piece 3 and the contact-piece 4.

t 18 the operator’s telephone. B isher call-
Ing-generator.

/- 1s a three-point key the lever of which
normally bears on the upper contact and
when the key is depressed bears on the lower
contact, while the connection with the upper
contact 1s then broken.

7 18 the primary of an induction-coil, and 8
isthesecondary of the coil. Both coils should

- preferably have comparatively a large num-
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ber of convolutions, and not merely the sec-

ondary coil, as 1s frequently the case in the
construetion of induction-coils.
3 13" are test-batteries.

T T are test plugs ordevices each attached
by a flexible cord to its test-cireuit and adapt-
ed to be brought for testing into connection
with any of the c{:rnt%ct-pleceb 7.7 at its board.

There should be one key &, an operator’s
telephone, an induction-coil, and a test plug
and cord for each operator. She also has a

calling-generator I3 and a test-battery.

For e&eh line of the exchange, as bhefore

' stated, thereisadouble loop-plug, a switching

device in which the plugisnormally placed, an
answering-switch, the spring-jack switches,
one on each boar d and the annunciator.

The connections of the line with its special
apparatus and with the operator’s apparatus
mentioned above are as follows: One side or
branchof theline passes sueccessively through
the pairs of contacts g /i of the switches “of
the line on the several boards, passing in each

casetothespringfirst. It then passes through
the line-annuneiator to spring " and tthU“Il
the metal piece » of the eommumtor -plece
and spring f tothe contact-piece m of theloop-
plug, which is the terminal of this side or
branch of the line. The other side or bmneh
of the line is connected with contact-piece m/
of the plug and is also connected with the
contact-pieces 77 of the switches of the line
and with the cenmet spring or piece 5 of the
switch devices 8.

One side of the operator’s calling- ﬂenemtor
and one side of her telephone are eonneeted
tothe contact-piece 3 of the answering-switeh.
The other side of the generator is conneeted
to the upper contact- pmnt of the key £, and
the lever of the key is connected to contact-
piece 1 of the answering-switch. The other
side of the telephone is connected through
the secondary of the induction-coil and then
passes to contact-piece 2. A branch wire or
circult passes from the second-mentioned side
of the line (the side connected with the plug
contact-piece m’) through the contact-points

5 and 6 of the sw1tchmw device to contact-
piece 4 of the answer 11‘1fr-'-SW1tch

The lower contact- pomt of the Ley k is con-
nected to that side of the operator’s telephone

to which the secondary of the induction- 0011
is connected,

7 of its switch.

The operator’s test-plug, the test-battery,
and the primary of her induction-coil are con-
nected togetherinacircuit which is grounded,
a8 Shown

The springs ¢’ ¢ of the switching dGY"IGBS
into which the switch-plugs are 1101*111&113?
placed (with the contact- p1eee m of the plug
in connection withthespring ¢') are connected
with the office ground. |

In the subscriber’s-station apparatusshown
in Fig. 4,1 is the telephone-switch. 2 is the
calling-generator. 3 is the signal-receiving
bell, and 4 18 the subscriber’s telephone.
These parts may be the usual forms of appa-
ralus and may be connected as shown or in
other ways, so as to produce the required re-
sult, The generator, however, is modified
and is as shown. When it is not in operation,
the subscriber’s line is open to the ground at
his station. While it is being operated the
lineisantomatically grounded with the arma-
ture-coil between said ground conneetion and
the normal ground connection of the line at
the central office.

The operation of the system is as follows:
When a line is not in use, its plug rests in its
switching device, as described above, and the
commutator ofits answering-switeh is pushed
in andissubstantially 1n the positionin which
it is shown in the drawings.
plete circuit of one branch of the line through
its switch contact-points, the springs f f
bridged or connected by the metal piece p, and
through one of the strands of thedouble cord to

the contact-piece m, and thence to the ground

through the spring ¢'. When a subscriber
sendsin a call on hisgenerator, he temporarily
grounds the line through the operation of the
automatic device of the generator with the ar-
mature-coil between said ground connection
and the normal office ground through spring
g'. A calling- current passes over the line
which oper ates the line-annunciator. The op-
erator then removes the plug from its normal
position in its switching device S', thereby
disconnecting the line from the ground, and
pulls the commutator-piece of the answering-
switch out, so that the springs f f* rest on
piece 7. The %prmn /' is then in contact
with the piece 2 and the spring f isin contact
with both 3 and 4. The two brmwhefy of the
line are thereby closed to each other, with the
operator’s telephone in the Ln‘em{}, and she
receives the orderof thesubscriber. The cir-

euit is as follows: from the line-annueciator

to spring /', contact-piece 2,secondary 8 of in-
duection-coil, through opemtm s telephone to
cont&et-piece 3, contaet-:&pring J and contact
4,thencethrough the contacts 65 of the switeh-
ing device to the other side or branch of the
line. I'heoperator then tests theline wanted
by placing her test-plug on the contact-piece
If said line is not switched at

any board, there will be a closed circuit estab-
lished for the test-battery and the primary of
the induction-coil from the ground of the test
| system to the test-plug and test contact-piece

Thereis acom-
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through its answering-switch and SW’lLehmfr
dewee to ground by way of the pluﬂ*-eontect
m and spring-contact ¢g'. This circuit being

elosed,en induction-current will be D*eneretecL

in the circuit containing the operetel s tele-
phone and the secondary of her induction-coil

- and she will heara click in her telephone and

IO

thereby know that the line is free to be con-
nected to. She then places the plug of the

calling-line in the switch of the line tested.

She then pushesthe commutator-piece in from

its outer position to its inner position,(the one

20

30

35

cuilt..

shown in the drawings.) While in this mo-
tion the springs ff' rest on the rubber section

-0, contact-point 4 1s out of contact with the

spring 7, and the. bridge connection between
the bmnches of the C&lll];lﬂ‘-lllle 1S open, the

springs /' and f are in contact with pieces 1

and 3, respectively, and the two lines are con-
nected together in metallic circuit, with the

calling-generator in their circuit, and the bell

of the subscriber wanted is theleby rung.
This circuit is as follows: from the annunci-

ator of the calling-line to contact-spring 1/,

contact-piece 1 eallinfr-key,end 1ts upper con-
tact to calling-generator I3, thence to contact-

piece 3, sprmn‘ f, and eonteet-pleee m ol the

plug of the calling-line, over the line of the
subscriber Wanted back to contact-piece m'
of said plug,and over the circuit of the calling
subscriber back to his annunciator. W hen
the commutator-piece passes out, so that the
springs f /' rest on the metal piece p, the two
Iines are in a closed metallic circuit for con-
versation, and neither the operator’s tele-
phone nor her calling-generator is in the cir-
When the lines are thus connected for
conversation, the annunciator of the line on
which the call originated is in the circuit to

- _recelve a clearing-out call and will be opera-

ted when either line sends in a clearing-out
signal. The annunciator of the other line
bemn* cut; off at the switch of the line used

- where the plun' 1s inserted is not in the cir-

- cult.

_5.0

60

should an operator desne to satisfy herself
whether the subseribers are through conver-
sation, she presses on the key £, and while so
pressing draws the commutator-piece into its
central position, when the springs rest on the
rubber section o, and her telephone is there-
by looped into the circuit. The circuit is as
follows: from the annunciator of the calling-
line through spring 1/, contact-piece 1, lever
of calling-key, and its bottom contact to one
side of the telephone, from the other side of

the telephone to contact-piece 3, spring £, and

contact-piece m of the plug D.

When an operator disconnects a conneec-
tion, she merely removes the plug from the
switch and places it in its normal position.

“"When an operator on testing a line finds it

to test ‘‘ busy,” she notifies the calling sub-
scriber of the fact and replaces the pluf‘f in

-1t8 normal position.
From the descmpmon of the apparatus it |

joverthelineand back toitsswitches s,thence | will be seen that the lines are normally

or ounded at one place and that at the central
office and that when a line is switched for
use either by its plug being withdrawn from

70

ito normal position or by a pluo* being placed |

in one of ifs switches the line is dlseonnected'

from the ground. On this depends the test
system 'by which the test instrument sounds
when a lineisnot switched and does not sound
when the line is switched and the testis made.

It will be seen from the description of the
operation of the commutator-piece and the
contacts with their connections operated upon
by the commutator-piece that when the com-
mutator-plece is in one position the operator’s
telephone is connected with the line, that
when it is moved to another position the tele-
phone 18 disconnected from the line and the
generator is connected with the line, and that
when it is moved to another position both the
telephone and generator are disconnected
from the line. It will also be seen that the
operation of moving the commutator-piece
from the first to the last position is accom-

plished by one.motion of the operator as he

moves the commutator-piece in one direction
or plane. Gener ally two motions at least of
the commutator- -plece are required to accom-

plish those results in telephone-exchange op-

eration. The system of calling, ther ef01e
practically saves one motion of the opemtm
when she answers a call.

Otherarrangements of circuits and contacts

75
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than those shown and described may be em-

ployed 1n which the operator may by one mo-
tion of the commutator-piece of the line dis-
connect the telephone from the line, then con-
nectthe generator to theline, and nelly leave
the line d1seonneeted from- either telephone

Or generator.

My invention in switches and connections
is applicable to other systems of testing.

The invention 1n testing is also applieeble
to other systems and obviates the use of a
special dlseonneetmn'-key to be plessed on
testing. :

I clelm as my invention and desire to SECUre

by Letters Patent—

1. An answering-switch for a telephone-
line having two contaet—sprnws a movable
eemmutator-pieee adapted to be moved to

| occupy three positions, and three contact-

points, said commutator-piece having parts

on which said springs alternately rest, one

of said parts being of metal and the other
two of an insulation, said parts operating to
change the connections between the springs

and to electrically connectthe springsthrough

the metal part of the commutator, substan-
tially as described. |

2. An answering-switch for a telephone-
line having two contact-springs, four contact-
points and a commutator-piece having a metal
part and two rubber or insulation parts, said
springs resting alternately on each of said

105
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three parts asthe commutator-piece is moved,

said parts operating to change the connections
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between the springs and contact-points, sub- |

smntia,lly as deseribed.

In an answering-switch for a telephone-
hne 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 adfupted to be moved be-
tweenthesprings and onwhich they press,said
commutator-piece having on one side three
commutator-surfaces in di ferent planes on
which said first-mentioned spring alternately
presses and on another side two commutator-
surfaces in different planes on which said

15 second-mentioned spring alternately presses,
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snbstantiﬂll} as set forth.

In an answering-switch for a telephone-
1111e a contact-spring and two contact- pomts
one contact- -pointon eachside of said spring,
in combination with a commutator - piece
adapted to be moved and having three com-
mutator-surfaces 1n different plzmes against
which the spring alternately presses, the first
surface being nearest the axis of said com-

‘mutator-piece in its line of motion, the second
surface being farthest from said axis of mo-

tion and the third surface being in a plane
between the two other surfaces, subst‘mtmlly
as set forth.

5. In an answering-switch for a telephone-
line, a contact-spring and two contact-points,
one point on each side of said spring, and an-
other contact-spring and two contact- -points,
both on the same side of the spring,
bination with a commutator-piece adapted to
be moved between the springs and on which
they press, said commutator-piece having on
one side three commutator-surfaces in aif er-
ent planes against which said first-mentioned
Spring a,lter nately presses, the first surface
being nearest the axis of said piece in its line
of moti()n the second surface being farthest
from said axis and the third surface being a
metal surface and in a plane between the two
other surfaces, and having on another side
three commutator-surfacesin different planes
against which said second-mentioned spring

‘alternately presses, the first surface being

farthest from the axis of the commutator
piece in its line of motion, the second surface
being nearest the axis and the third surface
being nearest the axis and a metal surface
connected with said other metal surface, sub-
stantially as set forth. |

6. In an answering-switch for a telephone-
line, a contact-spring and two contact-points,
one point on each side of said spring, and an-
other spring and two contact-points, both
points on the same side of the spring, in com-
bination with a commutator-piece adapted to
be moved between the springs and on which
they press, said commutator-piece having on
one side three commutator-surfaces in dif-
ferent planes against which said first-men-
tioned spring alternately presses, the first
surface being nearest the axis of said com-
mutator-piece in its line of motion, the sec-

springs being connected

In com-.

ond surface being farthest from said axisand
the third surface being in a plane between
the two other surfaces, and having on an-
other side three commutator-surfaces in dif-
ferent planes against which said second-men-
tioned spring alternately presses, the first
surface being farthest from the axis of the
commutator-piece in its line of motion, the
second surface being nearer the axis and the
third surface being mnearest the axis, sub-
stantially as set forth.

7. An answering-switch for a telephone-
line having two contact-springs, a movable
commutator-piece adapted to be moved to
occupy three positions, and three contact-
points, said springs in one position of the
commutator being out of contact with said
contact-points but in connection with each
other, in another position of the commutator
being one in contact with one contact-point
and the other in contact with another contact-
point, and in another position of the commu-
tator said first-mentioned spring. being in
contact with said first-mentioned point and
the other spring out of contact with said sec-
ond-mentioned point and in contact with the
third point, in combination with an oper-
ator’s telephone and generator, one of said
to one side and the
other spring to the otherside of a telephone-
circuit, one side of the telephone and one
side of the generator being connected to said
first-mentioned point, the other side of the
generator being connected to said second-
mentioned point,and the otherside of the tele-
phone connected to said third - mentioned
point, substantially as set forth.

3. An answering - switch for a telephone-
line having two contact-springs, a movable
commutator-piece adapted to be moved to oc-
cupy three positions,and three contact-points,
sald springs in one position of the commuta-

tor being out of contact with said contact-

points but in connection with each other, in
another position of the commutator being
one in contact with one contact-point and the
other in contact with another contact-point,
and 1n another 1:}081131011 of the commutator
said first-mentioned spring being in contact
with said first-mentioned point and the other
spring out of contact with said second-men-
tioned point and in contact with the third
point, 1n combination with an operator’stele-
phone and generator, one of said springs be-
ing connected toone side, and the otherspring
to the other side of a telephone-circuit, one
side of the telephone and one side of the gen-
erator being connected tosaid first-mentioned
point, the other side of the generator being
connected to sald second-mentioned point,
and the other side of the telephone connected
to said third- mentmned point, subsmntmll}
as set forth.

9. An answering-switch for a telephone-
line having two contact- -springs, a movable
commutatowpieee adapted to be moved to oc-

| cupy three positions,and three contact-points,
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said commutator-piece having three parts
which act on said springs alternately, and
when the commutator-piece is In one position
said springs are not in contact with said con-
tact-points but in connection with each other,
when the commutator-piece is in another po-
sition one of said springs 1s pressed into con-
tact with one contact-point and the other into
contact with another contact-point, and when
the commutator-piece is in another position

said first-mentioned spring remains in con-
tact with said first-mentioned point and the
other spring (passing from contact with said
second-mentioned point) is in contact with
the third point, in combination with an op-
erator’s telephone and generator, one of said
springs being eonneeted to the 11116 and the
other spring o the individual switching cord
and plug of the line, one side of the telephone
and oneside of the generator being connected
to said first-mentioned point, the other side
of the generator being connected to said sec-

- ond-mentioned point, and the other side of
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the telephone connected to said third-men-
tioned point, substantially as set forth.

- 10. In a telephone-exchange system, a me-
tallic-eircuit line, the contact-points 5, 6, in
the switching device in which the plug of the
line 1s normally placed, which are in contact
when the plug is removed from the switching
device and only then in contact, in combina-
tion with the contact-spring f and point 4 in
the answering-switch of the line, and the com-
mutator-piece of the answering-switch oper-
ating when in one of its positions to force the
spring into contact with the point 4, said con-
tact-spring being connected to one side or
branchof the line and the otherside or branch
of the line being connected through said pair
ot contact-points s, 6, to said point 4, substan-
tially as set forth.

11. In a telephone-exchange System a me-
tallic-circuit line, a bridge 01110111‘0 Or connec-
tion across the two sides or branches of the
line normally or while the plugis in the plug-

‘socket or switching device open at three

places, a pair of contacts which automatically
closes said circuit at one of said places when
the switch-plug of the line is taken from its
normal position, a commutator-piece, and
pairs of contacts operated thereby which close
said circuit at the two other places when said
commutator-piece of the answering-switch of
the line is moved from its nomml position,
substantially as set forth.

12. In a telephone-exchange system a me-
tallic-circuit line, a bridge cireuit or connec-

-tion across the two sides or branches of the

line, normally or'while the plug is in the plug-
socket or switching device open. at three
places, a pair of contacts which au tomatically
closes said circuit abt one of said places when

the switch-plug of the line is withdrawn from

its normal position, a commutator-piece and
pairs of contacts which close said circuit at
the two other places when said commutator-
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piece of the answering-switch of the line is
moved from its normal position and an oper-
ator’s telephone in said b]ldﬂe 011"011113 sub-
stantially as set forth.

13. In a telephone-exchange system, a me-.
tallic-circuit line, a bridge circuit or connec-

tion across the two sides or branches of the
line, normally or while the plugisin the plug-
socket or switching device open at three
places, a pair of conmc s which automatically
closes said circuit at one of said places when
the switch-plug of the line is withdrawn from
its normal position, pairs of contacts which
close said circuit at the two other places when

the commutator - piece of the answering-

switch is moved from its normal position and
an operator’s telephone in said bridge- circait
between the two pairs of contacts 13'313 men-
tioned, substantially as set forth. |
14, Ina telephone-exchange system, & me-
tallic-circuit line, an individual loop-switch
plug for the line, a switching device into
which the plug-is 1101‘11’1&11}7 plaeed a bridge

circuit or connection between the two snles

or branches of the line, and a pair of contacts
in said switching device, econnected into said
bridge circuit or connecmon normally open

to each other but autonmtlcally closed by the

withdrawal of the plug, in combination with
a calling-generator, and a eommut&toppleee

opemtmn* on (,ontacus and movable in one

plane or direction to three positions, in one
of which the operator’s telephone is in said
bridge-circuit, in another of which the tele-
phoneisswitched from said bridge-circuitand

the generator is connected to the line and 1n

the other of which neither the telephone nor
the generator is connected to the line, sub-
stantla,lly as set forth.

15. In a telephone-exchange system, tele-
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phone-lines and switch- pluﬂ‘s one for each

line each plug being adapted to be placed in
aswiteh of eitherof the otherlines and thereby
connect its line with the other line, in combi-
nation with a contact-spring for each line con-
nected to a line-contact of its plug, two con-
tacts for

tion with a calling-generator and a commu-
tator-piece adapted to be moved in one plane

each line, one in connection with an
operator’s telephone and the otherin connec-
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or direction to occupy three positions, and

having three commutator-surfaces in differ-
ent planes operating on said spring in differ-

ent positions, in one of which said first-men-.

tioned pointisin connection with said spring,
in another of which said first-mentioned point
is out of connection and said second-men-
tioned pointis in connection with said spring,
and in another position of which both points
are out of connection with said spring.

In witness whereof I hereunfo subscribe my
name this 20th day of December, 1839.

MILO G. K]“LLOGG

Witnesses:
- EMIL. ABEVI—IETH
MARGARETHA. RIEHL
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