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SPECIFICATION forming part of Letters Patent No. 592,398, dated October 26, 1897.
| | Application filed May 16,1891, Serial No.392,967. (No model.) .

- To all whom it may concern.: | insulated from the rest, except by the circuit
Be it known that I, MiLo G. KELLOGG, of | connections. To the contact-pointisattached
Chicago, in the county of Cook and State of | an extension - piece or connection along the
Illinois, have invented certain newand useful | surface of the switch-hole, by means of which
5 Improvements in Multiple Switchboards for | one of the contact-pieces of the loop test-plug 55
lelephone-Exchanges, of which the following (hereinafter described) forms connection with
is a full, clear, concise, and exact description, | the contact-point when the plug is inserted,
reference being had to the accompanying | as hereinafter described. The insulated COn-
drawings, forming a part of this specification. | tact - piece mentioned above is also placed
1o My invention relates to a telephone-ex- along the surface of the switch-hole and pref- 6o
change system in which the lines are metallic- erably in front of said extension-piece to the
circuit lines and in which the necessary | contact-point, and is so placed that one of the
switching between the lines is accomplished contact-pieces of the loop-switch plugs here-
by means of pairsof double orloop plugs con- | inafter described forms connection with sald
15 nected together by double flexible conduetors. contact-piece when the plug is inserted. Said 65
It consists, first, of a system of testing the | plugs are so constructed and said contact-
lines at any board to determine whether or | pieces and extension-pieces of the switches
-not they are in use, and, secondly, of an ar- | are so placed that when the test-plug is in-
rangement of the annunciators and switches | serted into a switch the contact-piece of the
20 0f the different lines by which special clear- plug does not come into contact with said 7o
Ing-out annunciators are not required. contact-piece, and when a switch-plug is in-
In the accompanying drawings, illustrating serted into a switch the contact-piece of the
~my invention, Figure 1 represents sectional plag does not come into contact with the ex-
views of sectionsof two multipleswitchboards tension-piece or point of the switch. |
25 and the main-line central-office connections | In Fig. 1, A A’ are sectional views of sec- 75
and apparatus of the two lines connected to | tions of the two switchboardsshown. ¢ ¢grep-
the two switchboards. Fig. 2 represents a | resent the springsof the different switches, 2/
diagram of an operator’s cord system and ap- | A’ the contact-points of the switches on which
- paratus necessary toillustrate my invention. | the springs normally rest, and % h.the exten- |
30 Fig. 3 represents an operator’s test system. | sion-pieces of the points placed along the sur- 8o
Kig, 4 represents a subscriber’s-station appa- | face of the holes of the switchesin front of the
ratus necessary to illustrate my invention. | points. 4 j are the insulated contact-pieces
I place as many switchboardsin the central | of the switches, also placed along the holes of
office as are found necessary or desirable in | their respective switches and preferably in :
35 order to properly operate the exchange. On | front of the extension-pieces. abare rubber 85
each board is a spring-jack switch for each | stripson which the metal parts of the switches
line. At the board where the calls of a line | are mounted and through the fronts of which
are to be answered there isstill anotherspring- | are the switch-holesll. These holes are rec-
| jack switch for the line, to which the opera- | tilinear holes, and are adapted to receive the
40 tor makes the connection of his cord sys- | loop-plugs mentioned above and to cause 9O
| tem when he answers the subseribers’ calls. | them to operate the switches, as described.
This switch I designate as the ‘‘ answering- | W and X are calling-annunciators, one for
switch ” of theline. The answering-switches | each line shown, and each connected into the -
of the lines at any board are conveniently | circuit of its line, as will hereinafter be de-
45 placed at the board where the operator may | scribed. 1B'B’are test-batteries, one for each g5
readily reach them with her cord apparatus. | line, and each connected into the circuit of
Eachswitch has a contact-spring which nor- | the line, as will hereinafter be described. 4
mally connects with a contact-point and is | y are the answering-switches. Two metallic-

separated from the point while a plug is in- | eircuit lines are shown in the figure, and they
50 serted Into the switch and has a contact-piece | are connected to their respective boards as 100
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- 1ts switches on the several boards, passing in

of its switches on the several boards.
‘other side or branch of the line passes suc-

ing-switch last.

follbws &nd as shown: One side 01" branch of | moves with the lever.

the line is connected to the contact-pieces 7
The

cessively through the pairs of contacts g h of

each case to the springfirst and to the answer-

| _Lest battery of the line and 1s then connected

IO

20

to the other side or branch of the line, (to

~which the contact-pieces 7 7 are connected.)

The annunciator of the line is placed in the
circuit between the pair of contact-points ot
the answering-switch and the pair of points
immediately preeedmﬂ' the answering-switch
and is located at the same board as. smd an-

swering-switch.

The two branehes of the line may be nor-
mally on closed circuit at the subscriber’s

station and may be prowded with any usual
- and appropriate subscriber’s- sta,tlon appa-

ratus.
In the operator’s eord system:shown in Fig.

- 2, D D'area pair of loop-switch plugs, adapt-

ed for use with the switches shown 1n Kig. 1.

T T are the rubber insulations of the plun*s

'8 s'" are the two contact-pieces of the plug.

The plugs are constructed and the contact-

~ pieces are arranged so that when a plug 18 in-

30

sertedintoa sw 11;(311 the spring is pressed away
from the contact-point, the contact-piece s
forms connection with the spring g, the con-

tact-piece " forms connection with the con-

35

40

50

6o

taet-pleee

point /' is insulated from the contact-pieces
of the plug. The plugs should be inserted

into the switches in such a direction that they

form. the connections as above deseribed. Y
is the looping-in switeh for the pair of cords
shown. ¢ is the operator’s telephone, and B
is her calling - generator. The' looping-in
switeh has two levers and three pairs of con-
tact-points, on which the levers may be alter-
nately placed at the will of the operator. One
pair of the contact-points are marked m m/,

and they are connected: by a loop which con-

tains the operator’s telephone. The pair ad-

~joining them are marked n n', and they are
_conneeted by a loop which contains the op-

erator's callmg—generator The next pair are

~marked p p', and they are connected by a

SII]lple loop When the levers pass from m

m to-p p, they make contact with n n'.

Oneé contact- -piece of one plug of the pair of
plugs is connected by flexible conductors to
one contact-piece of the other plug. The

- two other contact-pieces of the plugs are con-
nected by flexible conductors. to the two le-

vers of the switeh.
0 0'are a pair of contact- pomts, of which o

- i3 a stationary point and is connected by a

circuit-wire to the cord-circuit which con-
nects the two contact-pieces of the plugs

‘which are not directly connected to the switch-

levers, and o' is a contact-point which is con-

1t then passes through the

7 of the switch, and the contact-

The contact-pointso o'

are in contact when the switch-levers are on

the contact-points m m' and are out of con-

tact when the levers are moved to the other
points of the switch.

Only one palr of switch- pluws with their

cords and looping-in switech are shown.
Other pairs as are found desirable may be

added to the operator’s system in a way which
will be apparent to those skilled 1n the art.

erator.
The lever Of each looping-in sw:tteh nor-
mally rests on the contact-points m m'.

In the operator’s test system shown in Fw" |
3, T is the loop test-plug, and ¢ is the- test
‘receivin o instrument, which may be any suit-

able instrument. w« is the rubber insulation

of the plug, and v v' are its contact-pieces.

The plug is constructed and the pieces are
arranged so that when the plug is inserted
into any switch the spring is pressed away
from its contact-point, the contact-piece v
forms conneetlon with the spring g, the con-

tact-piece v’ forms connection with the exten-
sion-piece h, and the contact-piece 7 of the

switch is not in contact with the contact-
pieces of the plug. The plug should be in-

serted into the switches in such a direction
that they form the connection as above de--
The two contact-pieces v v' of the

sceribed.
plug are connected by a flexible conducting-
loop, in which isthe testreceiving instrument.

Kach operator has a cord system and a test
system, and they are conveniently mounted
at her board for her work. The conducting-

75

She needs but one telephone and calling-gen- '

30

90

95

100

cords of the plugs should be long enough, so
that she can connect any plug with any

switch at her board.

In the subscriber’s-station appar atus shown
in the drawings, 1is the telephone-switch. 2
is the calling-generator.
ceiving bell.” 4 is the subscriber’s telephone.
5isthe secondary, and 6 is the primary, of the
induection-coil. 7 is the transmitter.
transmitter-battery. 9isacondenser. These
parts may be of usual forms of apparatus

‘and are connected as shown or in other ways,

so as to perform practically the operations

required a,nd the oper ations hercinafter de-
scribed. |

When. the subscriber’s telephone 1s on its
switch, the signal-receiving bell is in the cir-

cuit of the l1ne, and the telephone, the sec-
con-~

ondary of the induction-coil, and the ¢
denser are shunted by a wire of small resist-
ance, so as to be plactwally out of the cir-
cuit. When the telephone is off the switch,
the telephone, the secondary of the indue-
tion-coil, and the condenser are in the circuit
and the smnal bell is pmeucally out of the
circuilt.

The test 1eeenrrmn* instruments and test
batteries should be so constructed and ad-
justed to each other and the circuits that the

‘nected to one of the Ievers as shown, and . 1n<3tr11ment will sound or respond when it and

3 18 the signal-re-

- 105

110

Sisthe

115
120
125

130
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the battery are looped into the closed circuit | in some switeh between the one used for

of any single line and the subsecriber’s tele-
phone 18 not off its switeh for use, but will
not respond if the cireuit is open at any point

or if the subscriber’s telephone .is off its

switch and the condenser at the subseriber’s
station 1s included in the circuit, or the line

18 switched with another line and thereby

I0

20
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35
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55

1o

has its test-circuit open, as will hereinafter be
Indicated, o |

The general features of the operation of the
switch system as shown and described will be
readily understood by those skilled in the art.

When an operator receives a call on the
calling-annunciator of any line, she places
one plug of a pair of her switch-plugs in the
answering-switeh of the line (which is located
at her board) and by conversation finds out
what line is wanted. She then places the
other plug of the pair in the switch of the
line wanted at her board (but not into an
answering-switch) and by operating the loop-
ing-in switch of the pair of cords may call
the subscriber wanted or may leave the two
lines connected together for conversation with
neither her telephone nor calling-generator
in the circuit. When the lines are thus left
for conversation, the calling-annuneciator of
the line on which the call originated is in the
circuit of the two lines and any clearing-out

‘signal sent over the ecircnit will be received

on it. The calling-annunciator of the other
line is not included in the cireuit and will
not receive any clearing-out signal sent over
the cirecuit. This system therefore provides
clearing-out annunciators for the circuit of

any two lines connected together for conver-

sation without requiring a special clearing-

out annunciator for each pair of cords.

The operation of the fest system is as fol-
lows: When an operator desires to test a line,
she places her test-plug into the switeh of the
line and by so doing disconnects the points
g and A of the switch and connects them with
the contact-pieces of the plug. If, then, the
line is not switched at any board and the sub-
scriber’s telephone is on its switch, the test
recelving instrument will sound or respond,
because the test receiving instrument is then
looped into the closed circuit with the line
and 1ts test-battery, thus indicating that the
line 1s free to be switched to. If, however,
the subscriber has taken his telephone from
the switeh for use, the line being unswitched
for use, the instrument will not sound, as the
condenser in the circuit will prevent it from
doing so by making the cireuit open to bat-
tery-current. If, again, the line is switched
at some board and the test is made in the

cut-off portion of the line, the instrument

will not sound because the test-circuit is
open at the pair of contact-points of the
switch used for switching, and the test receiv-
ing instrument is therefore in an open cir-
cuit. If, again, the line is switched at any

switching and the subscriber’s station, the
instrument will not sound on account of the
battery being cut off from the circuit in which
the test receivinginstrument is included, and

the test receiving instrument is therefore not,

in a ecircuit which contains a battery.

When a test of a line is made and the test
recelving instrument sounds, the operator
knows that neither the line is switched for

~use nor the subsariber’s telephone is switched
for use, and when the instrument does not

sound she knows that either the subscriber’s
telephone is switched for use or the line is
switched for use, and she will not connect
the line with any other line. By this system
a subscriber’s line is reserved to himself from

the time he talkes down his telephone for use

or the line is switched for use.

In multiple systems heretofore devised the
line-annunciators have been placed in the
circuit-wire which connects the two branches
of the line after one of the branches has

passed through all the pairs of its switch con-
tact-points and the other has been connected

to the other contact-pieces of its switches on
the several boards and a special clearing-out
annunciator has been required for each pair
of switch-cords. In my system by the em-
ployment of the answering-switches located
in their respective circuits, as deseribed, and
the location of the line-annunciators in their
respective circuits, as described, I provide for
a single annunciator in the circuit of each

two lines connected together for conversa-
-tion, which is located at the board where the

connection between the two lines is made and
which will indicate any clearing-out signal

sent over the line, and at the same time I

dispense with the use and the accompanying
expense of special clearing-out annunciators
for the several pairs of cords. |

In some multiple systems the test indieﬂtes'“

to the operator that the line was switched at
some board of the exchange. In other sys-
tems the test indicates that the subsecriber’s
telephone is switched for use. In my system
thetest indicates that the lineis busy whether
it is switehed at any board or the subscriber
has taken his telephone down for use, and the
service of the exchange is more satisfactory

75

30

90

95

100

105
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to the subseribers than in either of the other

general systems of testing above indicated.

I elaim as my invention—

1. In a telephone-exchange system, a me-
tallie-circuit line one side or branch of which
passes through a pair of switech contact-points

‘and thence through a test-battery to the other

side or branch of the line, in combination with
switch apparatus by which when the two sides
or branchesof theline are connected through
such switch with the two sides or branches
of another metallic-circuit line said pair of
contact-points 1s open, a condenser at the
subscriber’s station and a switeh with con-

board with another line and the test is made | tact-points to switch the condenser into the

120

125

130
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circuit of the line when the subscriber’s tele-

phone is switched for use, a test receiving in-

strument and switch apparatus by which the

-Instrument may be included in the normal

circuit of the line, said instr ument and bat-
tery being so ad;usted to each other and the

line that the instrument sounds when in-

10

cluded in the normal closed circuit of the line,
but does not sound when on open circuit with
the battery or on closed circuit with the bat-

tery and the line with the condenser in the

line on the telephone being switched for use,

- substantially as set forth.

20

2. Inatelephone-exchange system, 111u1t1ple

switchboards, metallic-circuit lines, one side
or branch of which passes through a pair of
switch contact-points and thenCe through a
test-battery to the other side or branch cf the

line, in combination with switch apparatus
by which when the two sides or branches of

the line are connected through such switch

- with the two sides or branches of another me-

" the subscriber’s telephone is switched for use,

tallic-circuit line said pair of contact-points
1S open, a condenser at the subscriber’s sta-

tion and a switch with contact-pointstoswitch

the condenserinto the circuit-of the line when

a test receiving instrument and switch. appa-
ratus by which the instr ument may be in-
cluded in the normal circuit of each line, said

instrument and battery being so ad] usted to

~each other and the line that the instrument

sounds when included in the normal closed

~circuit of the line, but does not sound when

35

on open circuit with the battery or on closed
circuit with the battery and the line with the
condenser in the line on the telephone being

- switeched for use, substantially as set forth.

40

3. In a,telephcne exchange system, multiple
switchboards, metallic- clrcmt lines, switches
for said lines, one switch for each line on each
board, one side or branch of each line passing

successively through pairs of contacts of the
line-switches on the several boards and from
the last contact-point through a test-battery
to contact-pieces, one for each switch of the

line, and to the other side or branch of the.

45

line, in combination with pairs of double or

locp-swnch plugs at each board, the two con-

tact-pieces on one plug being connected by

flexible conductors to the two contact-pieces
of its mate, adapted to be inserted into the
switches and when a plug 1s inserted into a
switch todisconnect the pair of contact-points

“and.connect one of the contact-pieces of -the

switch-plug with that contact-point which is
connected with said first-mentioned side or

branch of the line, while the other contact-
piece of the plug forms connection with said

contact-piece of the switch, test receiving in-
struments one at each bcerd each connected
on its two sides to the two ccntact—pleces of a

loop test-plug adapted to be inserted into any

switch at its board and when inserted to dis-

connect the pair of contact-points of the

switch and form connection between them
and its two contact-pieces, acondenserat each
subscriber’s station and a switech with con-

tact-points to switch the condenser into the

circuit of the line when its subscriber’s tele-

50

55

6o

70

phone is switched for use, said instruments

and batteries being so ad;]usted to each other

and the lines that an instrument sounds when

included in the normal closed circuit of a line,

but does not sound when on open circuit with

the battery or on closed circuit with the line
and its battery with the condenserin the line

on the telephone being switched for use.
In testimony whereof I have heleuntc sub-
scribed my name.

MILO G. -KELLOGG.

- Witnesses:
- . FrANK S. OBER, _
-~ EDwWARD C. DAVIDSON.
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