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To all whom it may concern: |
Be it known that I, M1irL.o (. KELLOGG, of
Chieago, in the county of Cook and State of

Ilinois, temporarily residing at Stuttgart, in

the Empire of Germany, have invented cer-
tain new and useful Improvements in Multi-

ple Switchboards for Telephone-Exchanges,

of which the following is a full, clear, concise,
and exact desecription, reference being had to.

the accompanying drawings, for mmo‘ a part
of this specification.

My invention relates to a memlhe -clreult
telephone-exchange system in which there is
a plug and a cord attached for each line of
the exchange. Suchasystem iscalled a ¢‘sin-
gle-cord” system. Said plug normally rests
in a switching device, and when it 1s desired
to connect the line with another line the plug
1staken from its normal position and is phced
in the switch of the other line.

My invention consists in an organization of

apparatus, circuits, and eonnectmns for each
line whereby the operator may expeditiously
and with few motions connect her telephone
to a line when its call 18 indicated, may test
the line wanted, may connect the two lines
together and send a calling-current to the line

an‘red may leave the _11ues connected to-
vether for conversation and connect her tele-

phone into their circuit to determine whether

they are through conversation, and may re-
ceive and attend to any clearing-out signal.
Sald organization is more 81mple and the OP-

emtmns required are less than in other sys-

tems devised to accomplish similar purposes.
In the accompanying drawings, illustr ating

my invention, Kigure 1 1epresents the centr a,l- |

office ::'Lppamtus and connections, and FKig. 2
the subscriber’s-station mpparatus necessa,ry
to illustrate my invention.

In the central office are as many switch-

- boards as are found necessary or desirable in
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order to properly operate the exchange.

In Fig. 1, A A'represent sectional views of
sections of two switchboards to which the
same lines connect. On each board of the
exchange 1s a spring-jack or - similar switeh
for each line. Hach switech has a contact-
spring which 1s normally in contact with a
contact-point and is separated and insulated

from the point when a switch-plug is insert- |

struction.

ed into the switech, and has a third contact-
piece which is nor mzﬂ]y insulated {rom the
other parts, except by the eir cuit connections.
This contact-piece is adapted to have a test-
plug applied to it for testing. -The switches
shown in the figure are of well-known con-
For each line there 18 also a com-
pound answering switch or device located at
the board where the cord and plug of the line

are located and where its calls are to be an-
| swered.

This answering switch or device is
operated on in part by the switch-plug when
placed in its normal position and in part by
the operator who answers the calls of the line.
The construction, operation, and manipula-
tion of these answering switches or devices
will hereinafter be explained in detail.

Two lines and their switches on the boards,
their plugs and cords, their compound an-

swermﬁ'-sww(}hes and theu annunciators are

shown in Fig. 1. ‘The answering apparatus
of one line is shown as located at one board
and that of the other line at the other board.

B B’ represent the two compound answering-
switches of the lines, and D D their smteh-
plugs, to which the double insulated flexible
conductors are attached. These plugs are
adapted to be placed in any switch at their
boards and are each adapted to be placed
normally,or when notin use,inthe answering
switch of its line and to operate the switch,
as will be described. Oneplug isshowninits
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answering-switch and the other is shown out

of its switeh. In the said swifches, BB’ aa
are cylinders, preferably of metal, adapted

toreceive and guide the commutator and plug-

supporting pieces b b. These pieces b D (one
for each smtch) may be of rubber and of the
shape substantially as shown or of other
shapes to correspond with variations in the
shape and arrangement of the other parts of
the switches.
pieces insulated from each other.
are spring contact-pieces.
may be rigid.

| 2, 4:, :?Llld 3)
- The other pieces

1,2,9,4, 95,06, and 7 are contact-

Qo
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Pieces 1 and 2 are mounted

parallel to each other and in close juxtaposi-

tion,sothat contact between them will be made
and broken by the operation of the switch-
plug, as hersinafter indicated.. The pairs of

contacts 3 4 and 5 6 are mounted parallel to
each other and in close juxtaposition, so that

100




~ the contact of each pﬁh 1s made and. bfok:en

"~ the plug.
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shown, and has also a

tively,

as hereinafter described, by the operation of
Spring 4 is conneeted near its up-
per end to spring 5 by means of an insulation-
piece fastened to both.
back and forth as spring 5 moves.

toward the center of piece b and will press
against and be acted npon by the plug, as will
be described.

adapted to receive the plug-handle. It has
also two chambers at its sides adapted to re-

ceive the bent portions of springs 2 and 5, as
shoulder adapted to

rest on the piece « when the piece b is moved
toitslowerposition. Inthechamberadapted
to receive the bent part of spring 5 isashoul-

der or projection ¢, on which the spring 5|

bears when piece b is moved to its upper
position, and which then causes contacts

to change, as will hereinafter be indicated.

These pieces D b are adapted and intended to

oceupy two positions in the operation of the
system—the upper or outer position, as shown
in B', and the 1owe]:' or inner position shown

mB

When the switch-plug is in its socket in the
movable piece b, this piece should occupy its
lower position and the handle of the plug
presses on the springs 2 and 5, so that Spring.
2 is brought into contact w1t]1 piece 1 and is
not in cout@et with piece 7, and spring 5 is
pressed out of contact with piece 6, while
spring 4, which 1s attached to but mcsula,ted

from 5,18 pressed out of eontact with piece 3.

is broken and contacts between 2 and 7, be-

are established.

carries spring 4 out of contact with piece 3.

When the plug is out of the socket and the

- piece 0 still remains in its lower position, 1

60

and 2 are out of contact and 2 and 7, 3 and 4,

and 5 and 6, respectively, are in contact, and
when the plug is out of the socket and the
- piece b is raised to its outer position 7 and 2
are 1n contact and all of the other pans of

contacts are out of contact.
The switch-plugs D D’ are of a usual con-

struction of loop-switch plugs adapted to be

used with the spring-jack switches. Theout-

sides of the handles have arubberinsulation.

It therefore moves
Springs .
2 and 5 are constructed and adjusted to press

each line shown.

| 1ron.
- When the plug is withdrawn from the socket; |
by the operator, the springs 2 and 5 are re-
leased from the pressure of the plug-handle
and (the movable piece b being still in its
lower position) the contact between 2 and 1

| contact-point of the calling-key.

2 592,388

| Each plug has two switch contact-pieces in-
sulated from each other, one of them, s, be-

s 70

ing at the end of the plug-tip and the other
s', being an insulated cylinder placed along
the surface of the tip. When a plug is in-
serted into a switch, the piece s presses
against the spring of the switch and forces it;
away from the contact-point and makes a con-

-nection with1it, and the other piece of the plug
| (s') forms connection with the third or insu-
The piece b has a hole or socket in its top

lated contact-piece of the switch.

75

t ¢t are operators’ telephones; R R, oper-

ators’ calling-batteries; 7 7, 1681stanee colls,
and K K e&lling—keys. | Each operator has
one of each of said parts, and they are con-
nected to each other and to her answering-
switches substantially as shown and s will
be described. |

w and x are calling-annunciators, one for
The annunciators are pret-
erably polarized annunciators.

G G are ground connections.

Y Yy are retardation- coils, one for each lme
of the exchange.

R’ is a test- bctttel y.

The calling-keys K K are three-point Ley&
having each a lever and two points, on one
of whwh the lever normally bears and on the
other of which it is in contact when it is
pressed down by the operator away from the
first-mentioned point. |

-Kach of the retardation-coils contains two
spools orheélices of insulated wire, each helix
surrounding an iron core. The two cores are
connected at their two ends by cross-bars of
"The colls of aretardation-coil are con-
nected together in such a direction as to mag-
netize in the same direction the closed mag-
netic circuit made by the iron pieces of the
coll.

The connections are substantially as fol-

| lows: One side or branch of each line passes
tween 3 and 4, and between 5 and 6, respec--

When the plug is
removed from the socket and the operator
manipulates piece b and places it in its upper
posmon the contact between 2 and 7 still re-

mains and the shoulder ¢ in the chamber of:
the piece O presses spring 5 out of contact
with plece 6, and at the same time spring 5

normally successively through the pairs of
contact-points of the line-switches, passing
in each case to the spring first. It then passes
through the line-annunciator and is then con-
nected through one of the insulated conduec-
tors of the switch-cord to the contact-piece s
of the switch-plug. The other side or branch

‘of the line is connected to all of said third in-
| sulated contact-pieces of the switches of the
When, therefore, the plugisin its socket and
piece b is in its lower position, 1 and 2 are in
contact with each otherand the othercontacts
of the answering device are out of contact.

line and is connected through the other con-

“ductor of the switch-cord to the other contact-

piece s’ of the switech-plug of the line. The
first-mentioned side or branch of the line is
also connected, after it passes thwun*h the

line-annunciator, to contact-pieces 2 a,nfl o of

the compound answering-switeh of the line,
and the other side or branch of the line is con-
nected to piece 3.  One side of the operator’s
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telephone is connected to the contact-piece

4 of the answelinﬂ'—switeh, and the other side

| of the telephone is connected, through Lhe re-

sistance-coil, to contact- pleee 0.

The circuit-wire connecting the telephone-

and contact-piece 4 18 connecled to the upper
The lower

130..




" coil areplaced in a ground-wire which 1s con-
nected to a contact-pointof the switeh. This |
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“contact-pointof the keyis connected, through
‘the operator’scalling-generator,to the cireuit-.
wire which connects the telephone and con-
tact-piece 6, and the lever-key is connected |
“to the ground. = Piece7 of each switch is con- |

7 nected, through the retardation-coil of itsline |
~ and thence through the common test-battery
- to the ground. 1 B
' Each compound answering-switch is con-
10
 cial apparatus substantially as described. 1t
is also connected to its retardation-coil and .
+to the test-battery, as described. One test-

~ Piece 1 is grounded.

nected to its line and to the operator’s spe-

Dattery will answer for all of the lines of the.

exchange.

" Inthesubscriber’s-station apparatusshown
~inTig. 2, 1"is the telephone-switch. sthe .
~ calling-generator. 38" is the signal-receiving
~ Dell. 4'isthe operator’s telephone, and: 5 18
S 5205
- The signal-receiving bell and the resistance-

a resistance-coil. G isa ground connection.

contact-point is in contact with the switch- |

lever when the telephone is on theswiteh, and |
the line-circuit is grounded through the bell
- and resistance-coil when the telephone is on.
~ the switch, and said ground: connection  is:
~open when the telephone is off the switch.
Other arrangements of contacts and points.
“may be used which will produce the same re-
~sult. The bell could, if desired, be removed
 from said eround-wire and be placed in the |
The calling-generator is connected into the -
line-cirenit so that it is between the normal-

oround connection at the subscriber’s station
and the normal ground connection of the line
at the central office. -

The operation of the system is as follows:
When the plug of a lineis in its normal posi-
tion in the socket of its compound answering-
switeh and the line is not switched at any
board of the exchange, the line is grounded
atthe centraloffice. When thelineisswitched
at any board by the insertion of a switch-plug
into its switeh or its plug is withdrawn from
its normal position in the socket, the sald
oround connection is broken. In the latter
case the interruption is at the pair of con-
tacts 1 2 and in the former case in the pair
of contact-points of the switch. When the
plug is withdrawn from its normal positionin
the answering-switeh, the line is grounded
through its retardation-coil and the test-bat-
tery by the closing of contacts 2 and 7 and
the two sides of the line are automatically
brought into a cloged cireuit, with the opera-
tor’s telephone in the cireuit. This connec-
tion is made by the closing of the two pairs

3 4 and 5 6, respectively. Such

of contacts 2

circuit is from contact-spring & (which 1s con-
nected to one side of the line) to contact-
piece b, and thence through the resistance-
coil 7 and operator’s telephone ¢ to the con-
tact-piece 4, and thence to contact-piece o,
which is connected to the otherside or branch |

‘scriber. She then

’Delephone |

- 2'isthe

tests the line wanted, as

points 34 and 5 6.

circuit to determine whether the subseribers
are through conversation, she presses the ... :

movable piece b in and thercby establishes =
95

acain the bridge to the circuit which contains
her telephone and resistance-coil. Theresist- ..
ance-coil prevents an undue amount of the. -~

Of thelme The Opemtmthenby QOHLNTGI‘S&--: T o
‘tion finds out what lineis wanted by the sub- SEEIEEERS
» ther 16 LG We O
will hereinafter be described, and if she finds =~ . =
it to be ¢ free” she places the switch-plugin ... =
its switch. Thetwo lines are then conneeted
together into a metallic cireuit, and the eir- BEREEES

cuit is eross-connected or bridged by a cir- o

cuit which contains the resistance-coil and- - 0. .0
_ ‘The operator thereupon presses = L
down . on the lever of her calling-key and R

thereby connects her calling-generator in a. DR
cireuit irom the ground to the line-circult | DR
and to ground at the station of the subseriber
|'wanted, and his signal-bell will be rung. The R
telephone of the calling subseriber will gen-
erally be switched for use during this opera-
‘tion, and his bell will not ring. The opera- 85 ...
| tor then moves the piece b of the answering- ~ '
‘switeh to its upper orouter position, and the S P E RO R
‘pridge circuit or connection of the cireuitis EEEEERENO
‘opened by the opening of the pairsof contact-
oL, 90
" When the operator desires to listeninto the R S R

go o it

telephone-current from going through her tel- o
ephome.
“The test system is as follows: When any 100
| line is unswitched at any board, it is discon-

nected from the ground connection through B

the test-battery. When it is switched at any

board,either byits own switech-plugbeing used
for switching or the switch-plug of another
line being inserted into one of 1its line-
switches,its circuit is connected to the groun d
through the test-battery. 'L'he connection 18
made by the closing of the pair of contact-
points 7 2 of the answering-switch used In
switching. When the line is not switched, it

is not grounded through abattery. W hen the .

operator desires to test any line to find out
whether it is switched, she places the tip of
the switch-plug of the calling-line on the Insu-
lated contact-piece of the switch at her board
of the line to be tested. If thelineisswitched
at any board, there is a complete circuit then
established through the test-battery and the
operator’s telephone will sound or respond.
This cireuit is from the ground at the central

105
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office of the line tested through its test-bat-

tery and retardation-coil and the pair of con-
tacts 2 7 of the line whose plug has been used
in switching the line tested, thence to contact
s of said plug, thence through the circuit of
the line by way of the subscriber’s station to
the switch-contact to which the testis applied,
and thence through the contact-piece s of the
plug used in testing and contacts o 6 of its
switehing device, the resistance-coil 7,the op-

erator’s telephone ¢, and the normally closed

contacts of the key K to ground. If theline
is not switched, there is no such circuit estab-

125
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lished and the 'telephone will not .
She can therefore tell whether or not the line

18 switched at any board.

It will be noticed that when two lines are
connected for conversation their circuit is
grounded at the central office through a re-

tardation-coil and the test-battery. The re-

tardation-coil prevents or minimizes the effect .
on the circuit which might arise from other |

metallic eircuits connected in like manner to
the ground. - - |

branches of the circuit.

by Letters Patent—

e

normally grounded at the central of

Fa

normally grounded at the central o

~sald line, a circuit-wire grounded at one end,

50O

55

a retardation-coil in said eircuit-wire, and a ;
switching device into which the plug is nor-
mally placed,a pair of contacts in said switch- g
ing device normally open but closed on the
withdrawal of the plug, to one of which said
line is connected and to the other of which
the other end of said circuit-wire is connected
and a pair of contacts through which said line |
normally passes, normally closed but open on

the withdrawal of. the plug, by which when
the plug is withdrawn from the switching

~device the said normal connection of the line

60

18 broken and the line is grounded through

theretardation-coil, substantially as set forth.

3. I:'ﬂ-a-telephone-éxeha,nge--system, ametal-

lie-circuit line one side or branch of which is

normally grounded at the central office, in

~combination with a switch-plug with cord for

sald line, a circuit-wire grounded at one end,
a test-battery and retardation-coil in said cir-

cuit-wire and a switching device into which

4 o 592,388

respond. | the plug is normally placed, a pair of contacts

in said switching device normally open but

- closed on the withdrawal of the plug to one of

which said line is connected and to the other
of which the other end of said circuit-wire is
connected and a pair of contacts through

{ which said line normally passes, normally
closed butopenon the withdrawal of the plug,

by which when the plug is withdrawn from the
switching device the line is grounded through

. ) | the test-batteryand retardation-coil, substan-
I use the terms ““bridge” and *‘ cross-con- ' -

nect” in connection with a complete metallic
circuit to describe a connection between one
sidé or branch of the circuit and its other side |
or branch, and an instrument in a bridge
or cross-connecting circuit to a metallic eir- -
cuit is not in the direct circuit, but is in a
circuit connection across the two sides or

tially as set forth. |

4. Inatelephone-exchange system, ametal-
lic-circuit line one side or branch of which is
normally grounded at the central o 1ce, in
combination with a switch-plug with cord for
sald line, a circuit-wire grounded at one end,
a test-battery in said circuit-wire, a switching
device into which the plug is normally placed,

rl

) - o | @ pair of contacts in said switching device
I claim as my invention and desiretosecure -

normally open but closed on the withdrawal

_ - | of the plug, to one of which said line is. con-

1. Inatelephone-exchange system, ametal- | n
lic-circuit line one side or branch of which is !
ce, in |
‘combination with .a switch-plug with cord for
-sald line, a test-wire grounded on one side, a
test-battery, in said test-wire, a switching de-
e plug is normally. placed,
a pair of contacts in said switching deviee |
normally open but closed on the withdrawal |
of the plug, to one of which said line is con.-
nected and to the other of which the other side °
ot sald test-wireis connected and apair of con-
tacts through which said linenormally passes, |
normally closed but open on the withdrawal
of the plug, by which when the plug is with-
drawn from the switching device the said nor- |
~mal ground connection of the line is broken |
and the line is.grounded through the test-bat-
tery, substantially as set forth. o

2. In ateleph'OHe-eXeha,ngeSystem, a metal-
- lie-circuit line one side or branch of which is ]
_ 1CE, 11 :
combination with a switeh-plug with cord for .

nected and to the other of which the other end
of said circuit-wire is connected and g pair of
contacts through which said line normally
passes, normally closed but open on the with-
drawal of the plug, by which when the plug
is withdrawn from the switching device such
normal connection of the line is broken and
the iine is grounded through a test-battery,
and a test receiving instrument grounded on
one side and connected on its other side to a
plug or device adapted at the will of the op-

erator to be brought into connection with the

line, substantially as set forth. o

o. In a telephone-exchange. System, a me-
tallic-circuit line one side or branch of which
18 normally grounded at the central office, in
combination with a switch-plug with cord for
sald line, a circuit-wire grounded at one end,

| a test-battery and retardation-coil in sald cir-

cuit-wire, a switching device into which the
plug is normally placed, a pair of contacts in
sald switching device normally open but
closed on the withdrawal of the plug, to one
of which said line is connected and to the
other of which the other end of said circuit-
wire is connected, and a pair of contacts
through which said line normally passes, nor-
mally closed but open on the withdrawal of
the plug by which when the plug is with-
drawn from the switching device such nor-
mal connection of the line is broken and the
line is grounded through a test-battery, and
a test receiving instrument grounded on one
side and connected on its other side to 3 plug
or device adapted at the will of the operator

to be brought into connection with the line,

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

tatlic-circuit line one side or branch of which
is normally grounded at the central office, in
combination with a switch-plug with cord for
sald line, a circuit-wire connected at one end
to one side of a test receiving instrument, a
test-battery in said circuit-wire and a switeh-
Ing device, a pair of contacts in said switch-

130
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Ing device normally open but clogsed on the

withdrawal of the plug, to one of which said
line 1s connected and to the other of which
the other end of said circuit-wire is connected
and a pair of contacts through which said
line normally passes, normally closed but
open on the withdrawal of the plug by which
when the plug is withdrawn from its normal

- position in the switching device the normal

10

15

20

eround connection of the line is broken and
the line is connected to one side of said test-
battery, substantially as set forth. .
7. In a telephone-exchange system, a me-
tallic-circuit line one side or branch of which
18 normally grounded at the central oifice, in
combination with a switch-plug with cord for
said line, a circuit-wire connected at one end
to one side of a test receiving instrument, a

retardation-coil in said circuit-wire, and a.

switching device, a pair of contacts in said
switching device normally open but closed on
the withdrawal of the plug, to one of which
said line 1s connected and to the other of
which the other end of said circuit-wire is
connected and a pair of contacts through
which said line normally passes normally

' ¢closed but open on the withdrawal of the

_30
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plug by which when the plug is withdrawn

from its normal position in the switching de~

vice the normal ground connection of the
line is broken and the line is connected to

one side of said test-battery, substantially as

set forth.
8. In a telephone-exchange system, a me-

tallic-circuit line one side or bl anch of whmh'
is normally grounded at the central office, in
combination with a switch-plug with cord for
sald line, a circult-wire eonnected at one end
to one side of a test receiving instrument, a
test-battery and retardation-coil in said elr-
cuiit-wire, and a switching device, a pair of
contacts in said smtchmcr device nor mally
open butclosed on the Wlthdl awal of the plug,
to one of which said line is connected and to
the other of which the other end of said cir-
cuit-wire is connected and a pair of contacts
through which said line normally passes nor-
mally closed but open on the withdrawal of
the plug by which when the plugis withdrawn
from its normal position in the switching de-
vice the normal ground connection of the line
is broken and the line is connected to one side
of said test-battery, and retardation- 0011 sub
stantially as set forth.

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

tallic-circuit line one side or branch of which
is normally grounded at the central office, in
combination with a switch-plug with cord for

said line, a circuit-wire, a test-battery in said
cireuit-wirej- a switching device into which

the plug is normally placed, a pair of contacts
in said switching device normally open but
closed on the withdrawal of the plug, to one
of which said line is connected and to one of
which the other end of saild cireuit-wire is

connected and a pair of contacts through |

which said line 1101m3,113 passes nmmally

closed butopen on the withdrawal of the plug,

by which when the plug is withdrawn from

the device the normal ground connection of
the line is broken and the line is connected
to one end of said circuit-wire, and a test re-

70

celving instrument connected on one to the

other end of said circuit-wire and on its other
side to plug or device adapted to be brought

into connection with the line, &ubst.:mtmllv_
‘as set forth.

10. In a telephone-exchange system, 2 me-
tallic-circuit line one side or Dranch of which
1s normally grounded at the central office, 1n
combination with a switch-plug with cord for
sald line, a test-battery and retardation-coil,
a switching device into which the plug is
normally placed, with contacts and connec-
tions by which when the plug is withdrawn
from the device the normal ground connection
of the line is broken and the line is connected
to one side of said test-battery and retarda-
tion-coll, and a testrecelving instrument con-

nected on one side to the other side of said

test-battery and retardation-coil and on its

other side to a plug or device adapted to be

brought into connection with the line, sub-
stantmlly as set forth.

11. In a telephone- ex:ehanne system a me-
tallic-circuit line, one side or 1)1 anch of which
18 normally grounded at the central office, in
combination with a switch-plug with cord for
said line, a circuit-wire, a retardation-coilin
sald eireuit - wire, a switching device into
whieh the plug is normally placed, a pair of
contacts in said switching device normally
open but closed on the withdrawal of the
plug, to one of which said line is connected
and to one of which the other end of said cir-
cuit-wire is connected and a pair of contacts
through which said line normally passes

nor mally closed but open on the withdrawal

of the plug, by which when the plugis with-
drawn from the device the nmormal ground
connection of the line is broken and the line
is connected to one end of said circuit-wire,
and a test receiving instrument connected on
one side to the other end of said circuit-wire,
and on its other side to a plug or device
adapted to be brought into.connection with
the line, substantially as set forth. |

12. In a telephone-exchange system, a me-
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tallic-circuit line which is normally grounded

at the subscriber’s station, one side or branch

of which 18 normally grounded and the other

120

side or branch of which is normally open at '
the central office, in combination with a

switch-plug with cord forsaid line, a test-bat-

tery, a switching device into which the plug
is normally placed with contacts and con-
nections by which when the plug i1s with-
drawn from the device the normal ground

connection of the line at the central office is

broken and the line is grounded through the
test-battery, and a test receiving instrument

grounded on one side and connected on its

other side to a plug or device adapted to be

| brought into connection with said normally




open side or branch of the line, substantmlly

—.as set forth.

10
“nection at the subscriber’s station is broken

‘while the subscriber’s telephone is switched
for use, a switch-plug with cord for the line,

20

35
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central -o: .
ed through the test-battery, and a fest re-
-ceiving mstru ment grounded on one side.and
-connected on its. other side to a plug or:de-
vice:adapted to be brought into connection
-with the normally open side or br :;meh of the
line, snbstantmlly as. set forth. |
14.:In a telephone-exchange system, a me-'
tallic-cireuit line which is nor mally grounded
- -ab-the subseriber’s station, one side or.branch
| -of *..Whleh 18 norm&lly grounded and the Othel-
30
~office; in eombmatlon with a swﬂzch with con+
“tacts and connections by which. such normal
8T ound connection at the subscriber’s stamonj
18 broken while the.subscriber’s telephone is
.switched for conversation,.a switch-plug with:
-cord fortheline, a letChlIl“‘ deviceinto which
~theplugisnor mally placpd with contacts and:
- ~connections by -which when the plug is with-
~drawn.from the switching device the normal
ground-connection of the line at the central
| .ofﬁce is broken and the line is grounded: |
-through. a circnit connection which contains’
& test~ba’nte1y and retardation-coil,and a test
-receiving: instrument grounded on one- side; |
and- eonneeted on its 0131161 side to a - plug.or
“device adapted to be broughtinto connection
~with the normally open 51de or branch of theg

13. In a telephone exchann‘e svstem a me-

tallic-circuit line which is nor mally or ounded_
at the subseriber’s ‘station through a-resist-
-ance; oneside or branch of the line being nor-
‘mally grounded and the other side or bI&HCh_
- normally open at the central office in combi- |
nation with a switch with contacts and con-

nections by which such norma,l ground con-

a test- babtery a switching device into whlch

~the plug is normally plaeed, with contacts
‘and connections by which when the plug is
withdrawn from the switching device the

normal-ground connection-of the line at the
fice 1s brokenand thelineis ground-

- ‘linej.substantially as set forth.

50

. 55.

6o
test-receiving

is. normally-g

15. In. a.telephone-exchange system, a me-_j
talhc circuit line one side or b1anch of which
grounded at the central office, in
: ﬁ-.combmatlon with a switch-plug with cord for@_

the line, a test-battery and retardation-coil,
- a smtchmw device into which the plug is. 11012'-{
mally plaeed with contacts and connections
~»by.which when the: plug is withdrawn from
-the device the normal ground connection of
the line is: broken. and the line is connected
-to-one sideof a circuit connection containing |
the- test-battery.and retardation-coil, and a;
instrument connected .on. one

~.side to the other side of such circuit connec-

.tion:and on its other side to a plug or:device
-adapted to be brought into connectwn with
" the llne, substantlally as set forth.

-16.!In a telephone-exchange system;:a: me%

—
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-subscriber’s station. and one side or branch of.
{-which is' normally grounded at the central

office, in combination with a switch at the

‘subseriber’s station with contacts to open the

nmund connection there while the subsecrib-

plug with cord for said line, a tBSt*b&ttely,

and a switeching device into which the plugis
normally pla,ced with contacts and connec-

tions by which when. the plug is withdrawn

from the switehing device the said normal
ground connection of the line is broken and

the line is grounded through the test- battel Y,
substantmlly as.set forth.

er’s telephone is switched for use, a switch-

s

30

17. In a telephone- exchange system ame-

“tallic-circuit line normally g mounded at the
subscriber’s station and one side or branch
of*which is normally grounded at the central

i

office, in combination with

a switeh at the

subseriber’s station with contacts to open the
ground connection there while the subscrib-
er’s telephone is switched for use, a. switch-
plug with cord for said line, a retardation-coil
and-a switeching device into which the plug is
, -1101*111&115? pl&ced with-contacts and connec-
tions by which when the plug is withdrawn
from the. switching device the said normal
connection of the lme is broken and the line
is grounded throughthe retatdatlon ¢oll, sub-
&tantlally as set forth.

90.

18. In.a telephone- exchanﬂ’e 5ystem a me-

“tallie-circuit line normally 5}"101111(1@(1 at the

subscriber’s station and one side or branch of

~which is normally grounded at the central
1ce,in combination with a switch at the sub- .
seriber’s station with -contacts to open the
-fground connection there while the subserib-
-er’s.telephone is switched for use, a.switch-
~plag with. cord for.said line, a test-battery
-and retardation-coil, and a. smtchmw device

of

into.which the plug is normally placed with

-contacts and connections by which when the
- plugis withdrawn from: the switching device

such-normal ground connection of the line is

- broken and the line is grounded through the
test-battery and retardation - coil, substan-
- tially as set forth. |

19.; In a telephone- exchanne system, a me-

“tallic-circuit line normally g orounded at the
. subseriber’s station and one sule or branch of
‘which is normally grounded at the central
e}
scriber’s station  with contacts to open: the

fice,in-combination with aswitch at the sub-
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ﬂ*round connection there while the subserib-

-er’s telephone is: switched for use, a.switch-
-plug - with cord for said line, a test- battery a
switching device into which the plug is nor-

mally plaeed -with contacts and connections

by which when the plug is withdrawn from
| the switching device such normal connection
of the line is b1 oken and the line is grounded
through a. test-battery, and a test 1*eceivi11 g
-instrument grounded .on one side and con-
-nected on its -other side to a plug-or device
“1-adapted::at the will of the operator to be
“brought into connection with the line, sub-

-~ tallic- (311'1311.113 line normally grounded at the | stantlally as set forth.
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20. In a telephone-exchange system, a me-
tallic-circuit line normally grounded at the
subseriber’s station and one side or branch of
which is normally grounded at the central
office,in combination witha switch at the sub-
scriber’s station with contacts to open the
ground connection there while the subscrib-
er’s telephone is switched for use, a switch-
plug with cord for sald line, a test-battery
and retardation-coil, a switching device into

which the plug is normally placed, with con-

tacts and connections by which when the plug
18 withdrawn from the switching device such
normal connection of the line is broken and
the line 18 grounded through said test-bat-
tery and retardation-coil, and a test receiving

~instrument grounded on one side and con-
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from the device the nor

nected on its other side to a test plug or de-

vice adapted to be brought into connection

with the line, substantially as set forth.
21. In a telephone-exchange system, a me-
tallie-circuit line, normally ¢ grounded at the
subseriber’s station and one sule or brahch of
which is normally grounded at the central
office, in combination with a switch at the sub-
scriber’s station with contacts to open the
ground connection there while the subsecrib-
er's telephone is switched for use, a switch-
plug with cord for said line, a test-battery,
and aswitching device with contacts and con-
nections by which when the plug is withdrawn
from 1t8 normal position in the switching de-
vice the normal ground connection of theline
1s broken and the line is connected to one side
of said test-batiery, substantially as set forth.
22. In a telephone-exchange system, a me-
tallic-cireuit line normally g frrounded at the
subscriber’s station and one side or branch
of which is normally grounded at the central
office, in combination with a. switeh at the
subscriber’s station with contacts to open the

oround connection there while the subsecrib-

er’s telephone is switched for use, a switch-
plug with cord for said line, a retardation-coil
and a switching device mto which the plug
is normally placed, with contactsand connec-
tions by which when the plug is withdrawn
mal ground connection
of the line is broken and the line connected
to one side of said retardation-coil, substan-

| 131‘11]37 as set forth.

55

In a telephone-exchange system, a me-
t&lhc circuit line normally ﬂ*l‘ounded at the
subseriber’s station and one side or branch
of which is normally grounded at the central
office, in cmnb_umtmn with a switch at the

- subseriber’s station with contacts to open the

oground connection there while the subscrib-

er’s telephone is switched for use, a switch-
plug with cord for said line, a test-battery
and retardation-coil, and a swﬁchlnw device
into which the plug is normally p_l‘l,ced with
contacts and connections by which when the
plug is withdrawn from its normal position
in the device, the normal ground connection
of the line is broken and the line is connected
to a eircuit which contains the test-battery
and retardation-coil,substantially asset forth.

24. In a telephone -exchange system, a me-
tallic-circuit line normally g orounded at the
subscriber’s station and one side or branch
of which is normally grounded at the central
office, in ecombination with a switeh at the

subseriber’s station with contacts to open the

ground connection there while the subserib-
er’s telephone is switched for use, a switch-
plug with cord for said line, a test-battery, a
switching device into which the plug is nor-
mally placed, with confacts and connections

by which when the plug is withdrawn from
the device the normal ground connection of

the line 18 broken and the line is connected

to one side of said test-battery, and a test re-

celving instrument connected on one side to
the other side of said test-battery and on its
other side to a plug or device adapted to be
brought into connection with the line, sub-
stantmlly as set forth. |

25. In a telephone-exchange qystem, ame-

tallic-circuit line, normally g ﬂ'rounded at the
subsecriber’s station, and one side or branch,

of which is normally grounded at the centml'

office, 1n combmatwn with a switeh at the
subscriber’s station with contacts to open the
ground connection there while the subscrib-
er’s telephone 1s switched for use, a switch-
plug with cord for said line, a test-battery
and retardation-coil, a switching device into
which the plug is normally placed,with con-
tacts and connections by which when the plug
is withdrawn from the device the normal
ground connection of the line is broken and
the line is connected to one side of a circuit

which contains the test-battery and retarda-

tion-coil, and a test receiving instrument con-
nected on one side to the other side of said
cireuit and on its other side to a plug or de-
vice adapted to be brought into connection
with the line substantially as set forth.
In witness whereof I hereunto subscribe my
name this 23d day of June, 1890.

MILO G. KELLOGG.

Witnesses: |
EMIL ABENHEIM,
ABBOTT l.. MILLS,
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