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(No mcdcl )

T 0 (LZZ whom it 1 J CONCETI:

Be it known that I, MiLo G. KELLOGG cf

Chicago, 1n the countv of Cook and btatc of
| llhnms ha,vc invented certain new and useful

Improvements in Multiple Switchboards for

Tclephcnc-hxchanwes of which the following
- is a full, clear, concise. and exact dcscrlptlcn
- reference being had totheaccompanying draw- |
1ngs, forming a part of this specification.
My invention relates to a telephone-ex-
- change system in which the lines are ground-

ed at thclr outer ends and Are Urcunded ab the

" central office.

‘.25

the lines of a pair of lines being connected

with one of said switch contact-pieces and the

other line with the other switch contact-piece,

“andinswitch-plugs,apparatus,and connections |
by which with such lines and switch connec- |
tions the calls of the subscribers may be re-

ceived and prcmptly attended to and the usual

~operations of the exchange gone through with.

~ switchboards.
30
~ to them, four annunciators for the lines, with

‘their ccnncctlcn to their respective hnes and

Figure 1 i1s a front view of a scctlcn of the.
Fig. 2 shows sections of two

boards A" and A®, with four lines connecting

~ to the ground, and a pair of switch-plugs lo-

35

cated at each of the boards and connected to

the operator’s apparatus and to . their own
special apparatus, which will hereinatter be |
described. Fig. 3 shows in diagram a sub--
scriber’s-station apparatus.

Thc switches of

~ the lines are marked « ¢ and b b, the two

..40

former being located on the two bcard% shown

_ and the two 1.Attcr being also located on the

two boards shown, reSpcctwcly

-l lare the SWltCh holes through the fronts
‘of rubber strips of the shape substantially as

shown and on which ‘the metal parts of the

- switches are mounted. These holes are pret-
~erably square. or Ie_CtlllnedI _
~ of the center of the holes are the contact-

of the same switches.

To one side

SpllI]O'S g q. On thc cppcsitc sides of thc

center of the holes and along the surfa,cc of 50 '

the holes are placcd the ccntact—plcccs 7 7.

There is one spring g and one contact -plece 7

for each switch. | |
| Four lines are shown in thc dl awmus Line

| @"is connected with CODt&Ct—SpI‘IDUS g o ct 55-

switches ¢ ¢ and line ¢° with contact-pieces 77
In like manner lines
b" and 0 are connected with springs ¢ ¢ and

pieces 7 7, rcspcctwcly, of switches b b. .
~ N N are annunciators, and z 2 are retarda- 6o

| tion-coils, one annnnclator and one retarda-
Briefly statcd my mvcntlcn ccnmsts in con- |

necting the tc_lcphonc_ lines in pairs with the :
- different switches on the boards, there being
~on each board one switch for each pair of
lines and each switch having two . contact-
" pieces suitably placed and insulated, one of

tion-coil for each line. The line is connected.

to the ground through its annunciator and

rctardatlcn coll, and thc annunciator is located

‘at the board wherc the calls of the lme are to 05 .-

be answered. -
D D are a palr of smtch plucrs ada,ptcd to

‘be inserted into any switch at their board and -
to form connections when mscrted as w111

hereinafter be described. - |
N .:ch the rubber insulations cf the pluﬂ's
and 7 m are the two contact-pieces of a pluo.

‘When a plug is inserted into aswitch, it may
‘be 1nserted in such a direction that its piece

7 tcrmS connection with spring ¢ and its 75

‘plccc /' forms connection with ccnta,ct—plccc

4 of the switch or in the reverse dlrcctlcn SO

‘that mm forms connection w1th 7 and 22/ ircrrns

connection with ¢. - - |
For each pluu there is a SWItGthU’ dewcc 8o

into which any other plug located at its bcard

may be placed and which has a contact-piece
which conneects with the contact-piece 1 of the
plug thusinserted.  The contact-piece ot this
switching device is connected through a ﬂem— 85 .
ble smtch-ccnductcr with conta,ct-plece i of

1tS plug. Theseswitching devicesare markeds .

5. The contact-piecessnmiof a pair of plugsare

connected together by a flexible cord-circuit, .
and in this cord- circuitb are a test-battery B', a 9o
clearing-out annunciator #, and the ncrma,lly |
closed contacts of the two calling-keys K K
and the looping - in switch Y. The contact—-
piece m of the plug D has an extension-piece
which passes to the bottom of the plnw and 95
Whlch normally or whcn the plug is not in use

_7c' -



for switching forms connection with plate o

10
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30

and with the ground through such connection.
The contact-piece 7 of plug D' is similarly
constructed and normally connected with the

aground. _ |
X 1s a looping-in switch with contacts » »
¢ ¢ and connections by which the operator’s

telephone may be looped into said cord-cir-

cuit. | |
There 13 one test-battery B’, one clearing-

out annunciator », two calling-keys K K, and

one looping-in switch Y for each pair of cords.

B 1s the operator’s calling-generator. and ¢
is her telephone. - _ ' o

I is an induction-coil, the secondary coil of
which 1s in ecircuit with the operator’s tele-
phone.

T 1s a test-plug which terminates a flexible
cord-circuit and the contact-piece 7 of which
1s adapted to be brought for testing into con-
nection with either of the pieces g or 7 of any
switch at its board or with spring ¢’ of any
plug switchingdeviceatits board.  The other
end of said flexible cord-circuit is connected
to ground through the primary of the induc-
tion-coil. - |

The two keys K K of a pair of plugs are
connected into their cord-circuit, and their

two levers are connected with the two contacts

ne 1, respectively, of the plues. The lower
contacts of the key are connected with one side
of the calling-generator and the other side of

the generator is grounded. Each operator has

as many pairs of plugs as she may reasonably
require for her work, and they are connected
to their special apparatus and to the oper-

~ator’s apparatus substantially asshown and as

40
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heretofore described.

In the subscriber’s-station apparatus, (shown
1in Fig. 3,) 1 is the telephone-switch, 2 is the
signal-receiving bell, 3 is the calling-gener-
ator, 4 1s the subscriber’s telephone. and 5 is
a calling-kev. The generator is constructed
with the usual automatic device whereby it
1s shunted or switched from the line-circuit
while not operated. The insulated contact-
plece on the shaft of the armature, to which

1s connected one end of the armature - wire

and which conducts the generated current to

' line through the contact-springs provided for

it, 1s a half-circle, the remaining part of the
circle being an insulation, as shown. The
key 5 1s provided with two pairs of contacts,
as shown, one pair being normally closed and
the other pair normally open, and when the
key-lever is depressed the normally closed
pair of contacts is opened and the normally
open pair 1s closed. The connections of the

“key to the contact-springs of the generator

6

and to the line-circuit is as follows and as
shown: The spring-lever which forms one
of the contacts of each pair of contacts is con-
nected with one side of the main-line circuit.
The two other contacts of the pairs of con-

L5 tacts are connected to the two contact-springs,

> _ _ 773,508

respectively, of the generator. As before
stated, one end of the armature-coil is con-
nected with the half-circle contact-picce, and
against this piece the springs alternately press
while the armature is being turned. The
other end of the armature-coil is connected
with the other side of the main-line circuit.
It 1s well known that when calling-genera-
tors are operated a current of one polarity
1s generated during one half of the revolution
of the armature and a current of the other
polarity is generated during the other half of
the revolution of the armature. The two
contact-springs are so placed with reference

to the armature that one of them takes a cur-

rent of one polarity and the other takes a cur-
rent of the other polarity.

It 1s apparent from the above description
of the apparatus and connections that when
the generator is being operated and the key
1s not depressed a current of one polarity will
go to the line-circuit, but when the key is de-
pressed a current of the other polarity will
o0 to line.

The line-annunciators should preferably be
polarized annunciators and should preferably
be connected in their respective line-cireuits in

such a direction that they are operated when

the subscriber’s generator is turned and his
key not depressed. The clearine-out annun-
clators of the exchange may be ordinary non-
polarized annunciators.

The operation of the system is as follows:
When a subscriber desires to send in a call,
he will operate his generator withoutdepress-
ing on his key and his annunciator will indi-
catea call. The operator at the hoard where
the call is indicated then places plug D' of a
palr of her plugs into the switech of the line
and 1n such a direction in the switch that the
contact-piece . of the plug forms connection
with that contact-piece of the switeh which is
connected to the line. She then moves the
lever of the looping-in switch of the pair of
plugs into such a position that her telephone
1s 1n circuit with them and finds out by con-
versation what line is wanted. She then
tests the line wanted, and if icis " free” or un-
switched she connects the contact 7 of the
other plug, D, with the line wanted. Then
by pressing onone or the other of the calling-
keys she may send a calling-current through
either line. When the line wanted does not
have its switch with a plug inserted, she tests
the line by placing the contact-piece ¢ of her
test-plug in connection with that contact of
the switch which is connected with the line,
and 1f the line tests *“ free ” or ““not in use ” she
places the other plug of the pair of plugs she
1s using for the connection into the switch in
such a direction that the piece . of the plug
forms connection with that contact of the
switch which is connected with the line.

As heretofore described, when the pluge is
inserted into a switch in such a direction that
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its plece m forms connection w1t1 one of the |
contact-pieces of the switch the piece 7' of
‘the plug is then in connection with the other |
contact-piece of the switch. Since piece m’
of the plug is in connection with piece g’ of

- the switching device of the p]ug, it follows
~ that the line with which piece ' then con-

~the switching device. -

IO

20

nects terminates temporarily in piece ¢’ of

merely inserts her test or switch plug, as the

case may be, into the switching device of the
~ plug inserted into the switch, and she thereby '

makes connection with such hne

‘When the operator on receiving the call of |
| a,lme findsthat a switch-plugis alrea.dy in the
switch of the line, she connects with the line

through the switching device of the plug.

'When a subscriber desu:'es to send a clearing-

. out signal, he presses on his key 5 and operates

- his generator, and a current will go to the cir-
cuit, which will operate the clearing-out an-
~ nunclator in the circuit.

25

- otherwise that annunciator mwht mdlcate

- 3©
- ciators that respond to clea,rmﬁ' out signals

35

and give a false signal that the subscrlber de-
The clearing-out system’

Slred a connection.
comprehends, therefore, CIP&I‘IHU‘-OUt annun-

and line-annunciators that only respond to

and the calling-currents be of a character to

operate them, Whlle the clearing-out annun-

“clators may be oppositely polarmed Or neu-
~ tral, so that they respond to clearing-out cur-

~ rents that do not affect the calllnw—annuncla—

40
- should be connected in the same dlrectmn in |

tors. . The different polarized annunciators

‘their respective circuits.

The operation of the téSt Sy stem is as fol— B
lows:

‘When it is switched,

of the induction- 0011 to the contact of the line

o of the line where the line is switched, thence
through the test-battery to the other lme and

25

- bo

05

| thence to both ﬁ*round connectionsof the other
line:

secondary of the induction-coil are then on

‘As the operator’s telephone and the

closed circuit, the telephone will indicate the
closing of the battery-circuit, and the opera-
tor will thereby know that the line is in use.

~When the test is made and the line is not
~switched, no circuit is established which con-
~ tains a battery, and as her telephone will
therefore not indicate she will know that the:

line is free to be connected to.

When, therefore, an
“operator des1res to test or sw1tch a line 1n
- whose switch is already a switch - plug, she

This current is,
however, of the opposite polarity of the cur-
rent whlch operates her line - annunciator;

coils.

‘When a line is not switched, it is not
_incircuit with a battery.

- it has in circuit w1th 1t the battery of the pair
of cords used In testing.

applied and the line is switched, there is a |
- circuit from the ground through the primary

‘When the test 1S |

1t wﬂl be seen that when two hnes are con-;

nocted together tOr conversamon the urcmt_
is connected to ground at the central office

through the annunciator and retardation- coil
of each line.

resistance and high retardation, so that such

oground connection will not ‘361’1011‘%]}7’ affect

the talklntr-cu cuits. The annunciators them-

selves have so much retardation that in cer-

tain places it may be considered. unnecessal y
to use special retardation- coils. |
"When a signal-current is sent from the cen-

These instruments are of large =

70
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| tral office to either line, it goes to ground

through the circuit of the line and the sub-

-scrlbers station bell and also to ground at
1 the central office through the lme-annuncmtor
These last should be of
such resistance that when the signal is thus

and retardation-coil.

8o  -

made there will not enough ctrrent pass -

through them to operate the annunciator.

In the system which I have shown line-an-
nunciators are placed with the retardation-
coils in ‘the ground connections of the lines.

Certaln features of my invention are appli-

not be used and the ca,lls may be sent to the

‘central office by means of special calling cir-

cuits and systems, as in the well- known Law
and American district systems. The advan-

1 tage 1n such a system of operation in having
calling-currents transmitted by subscribers.
Thus the line-annunciators may be polarized

the lines grounded at the central office is that
there is less.inductive disturbance in tele-

phone-exchanges in which the lines are nor-
‘mally on closed circuit than in exchanges in

which the lines are normally on open circuit.

‘cable to exchanges in which annunciatorsare
not used and connected as shown and de-
seribed, in the circuit with the retardation--
For instance, the annunciators need

5o

05

100

By the use of the retardation-coils the lines B
may be left permanently grounded at the cen-

_tral office and on closed circuit without in-

105

jurious effect on the weneral oper&tlon of the .

| exchange. .
~ With this SVStBTIl and ortramza,tlon formul-

“tiple. switchboards only one - half as many
‘switches are required for a given number of

lines and twice as many lines can be placed

1o

in a given space as in the usual multiple -

switehboard system. 1t therefore doubles

the ca,paclty of a o'wen—swed multiple smtoh—' .
| board | |
~where the test is made, thence to the contact |

described 1s hike that of my application Serial
No. 383,002, from which this case is distin-

' T3
The System of SW]tCth herein shown and

ouished by the use of annunciators or retarda-

3t1011 coils in the ground connections of the
line at the central office.

120

I claim as my invention and desue to secure

by Letters Patent—

1. In a telephone- exchanwe %Vstem tele-

_'phone lines divided into pairs, annunciators

for said 11116% one annunciator for each line,
and switches fox sald lines on a switchboard,

25 .

one switch for each pair of lines, each cswfcch

‘having two contact-pieces to whlc_h the two =
lines of its pair are respectively connected, 13¢




10

20
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and each line being grounded through its an-
nunclator, in combination with pairs of switch-
plugs, the plugs having each a contact-piece,

the two contact-pieces of a pair being con-

nected by a flexible conducting-circuit, and a
test-battery in each of such conducting-cir-

cuilts, each plug being adapted to be inserted

1nto each switch in two positionsor directions,

1n one of which said contact-piece of the plug

1s In connection with one of the contact-pieces
of the switch and in the other of which said
contact-piece of the plug is in connection with
the other contact-piece of the switch, substan-
tially as set forth.

2. In a telephone-exchange system, tele-
phone-lines divided into pairs, retardation-
coilsforsaid linesoneretardation-coil for each
line and switches for said lines on a switch-
board, one switch for each pair of lines each
switch having two contact-pieces to which the

~ two lines of its pair are respectively connect-

25

30
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ed, and each line being grounded through its
retardation-coil, in combination with pairs of
switch-plugs, the plugs having each a contact-
piece the two contact-pieces of a pair being

connected by a flexible conducting-circuit, and

a test-battery in each of such conducting-cir-
cuits, each plug being adapted to be inserted
into each switch in two positions or direc-
tions, 1n one of which said contact-piece of the

plug i1s in connection with one of the contact-

pieces of the switch and in the other of which
sald contact-piece of the plug is in connection
with the other contact-piece of the switch,sub-
stantially as set forth.

3. In a telephone-exchange system, tele-
phone-lines divided into pairs, annunciators

and retardation-coils for said lines, one annun-

ciator and one retardation-coil for each line,
and switches for said lines on a switchboard,
each switch having two contact-pieces to which
the two lines of its pair are respectively con-
nected each line being grounded through its
annunciator and retardation-coil, in combina-
tion with pairs of switch-plugs, the plugs hav-
Ing each a contact-piece, the two contact-
pieces of a pair being connected by a flexible
conducting-circuit, and a test-battery in each
of such conducting-circuits, each plug being
adapted to be inserted in each switch in two
positions or directions, in one of which said
contact-plece of the plug 1s in connection with
one of the contact-pieces of the switch and in
the other of which said contact-piece of the
plug 1s connected with the other contact-piece
of the switch, substantially as set forth.

- 4. In a telephone - exchange system, tele-
phone-lines grounded at their outer ends and
divided into pairs, annunciators for said lines,
one annunciator for each lineand switches for
sald lines ona switchboard, each switch having
two contact-pieces to which the two lines of
its pair are respectively connected, and each
line grounded through its annunciator, in com-

65 bination with pairs of switch-plugs, the plugs

773,508

having each a contact-piece, the two contact-
pleces of a pair being connected by aflexible
conducting-cireuit, a test-battery in cach of
such conducting - circuits, cach plug being

Cadapted to be inserted into each switch in two

positions or directions, in one of which said
contact-piece of the plug is in eonnection with
one of the contact-pieces of the switch and in
the other of which said contact-picce of the
plug is in connection with the other contact-
piece of the switch, and a test receiving in-
strument grounded on one side and connect-
ed on 1ts other side to a'plug or device adapt-
ed to be brought into connection with either

~of sald lines, substantially as set forth.

5. In a telephone - exchange system, tele-
phone-lines grounded at their outer ends and
divided into pairs retardation-coils for said
lines, one retardation-coil for each line and
switches for sald lines, one switeh for each
pair of lines, each switeh having two con-
tact-pieces to which the two lines of its pair
are respectively connected, and each line
grounded through its retardation-coil,in com-
bination with pairs of switch-plugs, the plugs
having each a contact-piece, the two contact-
pleces of a palr being connected by a flexible
conducting-circuit, each plug being adapted
to be inserted into each switch in two posi-
tions or directions, in one of which said con-
tact-piece of the pluge is in conneetion with
one of the contact-pieces of the switeh and in
the other of which said contact-picce of the
plug 1s in connection with the other contact-
plece of the switch, a test-battery in each of
such flexible conducting-cirenits, and a test
recelving instrument grounded on one side
and connected on its other side to a plug or
device adapted to be brought into connection
with cither of said lines, substantially as sct
forth.

6. In a telephone-exchange system. multi-

ple switchboards, telephone-lines orounded -

at thelr outer ends and divided into pairs, an-
nunclators for said lines, one annunciator for
cach line and switches forsaid lines, one switeh
tor each pair of lines on each of said boards,
each switch having two contact - picces to
which the two lines of its pair are respectively
connected, and eacl line being also erounded
through its annunciator, in combination with
pairs of switch-plugs at each board, the pluges
having each a contact-piece, the two contact-
preces of a pailr being connected by a flexible
conducting-circuit each plug bheing adapted
to be 1nserted into each switch in two posi-
tions or directions, in one of which said con-
tact-piece of the plug is in connection with
one of the contact-pieces of the switch and
in the other of which said contact-piece of
the plug is in connection with the other con-
tact-piece of the switch, a test-battery in eacl
of said flexible conducting-circuits, and test
recelving instruments,one at each board, each
grounded on one side and connected on its

75
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other 51de to a plug or demce adapted to be
brought into connection with any of said con-

tact-pieces of sald switches at its boa,rd sub-
stantially as set forth. |
7. In a telephone-exchange Syetem multi-

_ple switchboards, telephone lines grounded
at-their outer ends and divided into pairs, an-

nunciators and retardation-coils for said lines,

- one annunciator and one retardation-coil for
each line,and switches for said lines,one switch

- for each pair of lines on each of said boards,

each switch having two contact- pieces to

“which the two lmeb of its pair are respectively
connected, and each line being also grounded
through its a,nnunmator and retardetlon coil,
'm_combmatlen with pairs of switch-plugs at~

each board, the plugs having each a contact-

piece, the two contact-pieces of a pair bemtr'__

- connected by a flexible conducting - circuit,

20

each switch in two positions or directions, in
one of which said contact-piece of the pluo' 1s

each plug being adapted to be meerted into

in connection with one of the contact-pieces

of the switch and in the other of which said
contact-piece of the plug is in connection with
the other contact-plece of the switch, a test-

~ battery in each of said flexible conducting-
~ circuits, and test receiving instruments one

B 30

‘at each board, each grounded on one side and
connected on 1ts other side to a plug or device

~ adapted to be brought into connection with

any of said contact-pieces of said sw1tches at

- ~ 1ts board, substantially as set forth.

35

8. In a telephone-exchange svstem., multi-
ple switchboards, telephone lines grounded

tardation-coils for said lines, one retardation-

coil for each line. and switches for said lines,
one switch for each pair of lines on each board,

40

each switch having two contact-pieces to which
the two lines of its pair are respectively con-
nected, and each line being also grounded

“through its retardation-coil, in combination

with pairs of switch-plugs at each board, the

plugs having each a contact-piece, the two con-
tact-pieces of a pair being connected by a flexi-

ble conducting-circuit ea,eh plug beingadapted
to be inser ted into eeeh switch in two direc-

~ tlons or positions, 1n.one of which said con-

© 50

tact-pilece of the plug is 1n connection with

~one of the contact-pieces of the switch andin

.- the other of which said contact-piece of the

55

6o

plug isin connection with the other contact-

~ piece of the switch, a test- battery in each of

said flexible eonduetlng circuits, and test re-

~celving Instruments, one at each board, each
orounded on one side and connected on its.
| other.side to a plug on device adapted to be
“brought into connection with any of said con-

tact-pieces of said switches at 1tS board, sub-

~ stantially as set forth.

9. In a telephone-exchange system multi-
ple switchboards, telephone-lines grounded at

théir outer ends and divided into pairs, annun-

65 ciators for said lines, one annunciator for each.!

-

line, and switches for said lines one switch for
eaeh pair of lines on each board, each switch

having two eontaet -pileces to whleh the two

line bemﬁ' also grounded through i1ts annun-

clator, 1n combmatmn with pairs of switch-

plugs at each board, the plugs having each a

J hnes of its pairarerespectively connected,each -
70

contact-piece and saild contact-pieces of.a_ pair

being connected together by aflexibleconduct-

ing-circuit, each plu-:r having alsoasecond con-

‘tact-plece and a switching demee located at its -

board with a contact-piece connected by a flexi-

of the plug,

75

ble conductor with said second contact-piece
each plug bemg adapted to bein-
serted into ea,eh switch in two positions or di-
rections, in one of which its sald first-men-

So.

tioned eontaet-pleee is connected with one of -

the contact-pieces of thesmtch and itssaid sec-

ond-mentioned contact-pieceis conneeted with

the other contact-piece of the switch and in the

other posmon of which seld first-mentioned
contact-piece of the plug isin connection with
said second-mentioned contact-piece of the
switch and said second-mentioned contact-

90 .

piece of the plug is in connection with said
first-mentioned contact-piece of the switch,

each plug being also adapted to be mqerted_ |

into each of said switching devices atits board,
rst-men- -
tioned contact-piece with said contact-piece:

~of the switching demee, subetentmlly s set |
forth. |

and when inserted to eonneet its said fi

10. Ina telephene exehanoe Svetem multl—

ple switchboards, telephone—lmee or ounded at
chy _ | thelr outer ends and divided into pairs; retar-
at their outer ends and divided intq pairs, re- |

dation-coils forsaid lines, one retardation-coil
for each line, and ew1tehes for said lines, one

100

switch for each pair of lines on each ot said
“boards, each switch having two contact-pleces
“to which the two lines of its pair are respec-
tively connected, each line being also grounded
;bhroua'h its retardation-coil in combmatlenf _'
“with pairs of switch-plugs at each board, the

'105"-

plugs having each a contact-piece and said -

contact-pleces of a pair being connected to-

-gether by a flexible eonduetm@-eueult each
'_pluo' having also a second contact-piece anda -
switching dwlee located at its board with a
“contact-piece connected by aflexible conductor
with said second contact-piece of the plug,

| each plug being adapted to be inserted into
‘each switch.in two positions or directions, in
one of which 1its said first-mentioned contact-

piece 1s connected with one of the contact-

‘pieces of the switch and its said second-men-
tioned contact- piece 1s connected with the
other contact-piece of the switch and in the

other position of which said ﬁret—mentioqed
contact-piece of the plug is connected with

‘said second-mentioned contact-piece of the
| switch and said second-mentioned contact-. -

piece of the plug is connected with said first-

plug being also adapted to be mserted into
each of said _sw_ltchm_O‘ devleee at 1te board and

I1O
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mentioned contact-piece of the switch, each

312




when inserted

to connect 1ts said first-men-

~tioned contact-piece with said contact-piece
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vices at its board, substantial

- pleswitchboards, telephone-lines erounded at -

5o
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of the switching device, substantially as set
forth. |

11. In a telephone-exchange syétem, multi-

- ple switchboards, telephone-lines grounded at

their outer ends and divided into pairs, annun-
ciators for said lines, one annunciator for each
line, and switches for said lines one switch
for each pair of lines on each of said boards.
each switch having two contact-pieces to which
the two lines of its pair are respectively con-
nected, and each line being also erounded
through its annunciator, in combination with
pairs of switch-plugs at each board, the plugs
having each a contact-piece and said contact-
pieces of a pair being connected together by
aflexible conducting-circuit, each plug havinge
also a second contact-piece and a switching
device located at its board with a contact-piece
connected through a flexible conduector with
satd second contact-piece of the plug, each
plug being adapted to be inserted into said
switches in two positions or directions, in one
of which 1ts said first-mentioned contact-piece
18 connected with one of the contact-pieces of
the switch, and its second-mentioned contact-
piece 1s connected with the other contact-picce
of the switch and in the other position of
which the said first-mentioned contact-piece of
the plug is connected with the second-men-
tioned contact-piece of the switch and the sec-
ond-mentioned contact-piece of the plug is
connected with the first-mentioned contact-
piece of the switch, each plug beingalso adapt-
ed to be inserted into each of said switching
devices at its board and when inserted to con-
nect 1ts contact-piece with said contact-piece
of the switching device, a test-battery in each
of said flexible conducting-circuits, and test
recelving instruments, one at cach board, each
grounded on one side and connected on its

other side to a plug or device adapted to be

- brought into connection with any of said con-

tact-pieces of sald switches and switching de-
ly as set forth.
12. In a telephone-exchange systen, multi-

theirouter endsand divided into pairs, retarda-
tion-coils for said lines, one for each line,
and switches for said lines, one switch for each

~palr of lines on each of said boards, each

switch having two contact-pieces to which the
two linesof its pair are respectively connected,
and each line being also grounded, through its

retardation-coil, in combination with pairs of

switch-plugs at each board, the plugs having
each a contact-piece and said contact-pieces of
a pair being connected together by a flexible
conducting-circnit, a test-battery in each of
sald flexible conducting-circuits, each plug
havingalsoasecond contact-piece and a switch-

Ing device located at its board with a contact-
plece connected through a flexible conductor

65 with said second contact-piece of the plug,
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each plug being adapted to be inserted into
each switch at its board in two positions or
directions, in one of which its said first-men-
tioned contact-piece is connected with one of
the contact-piecesof the switch and its said see-

“ond-mentioned contact-piece is connected with

the other contact-piece of the switeh and in the
other of which its said first-mentioned con-
tact-piece 1s connected with the second-men-
tioned contact-piece of the switch and its said
second-mentioned contact-piece is conneeted
with the first-mentioned contact-piece of the
switch, each plug being also adapted to he
mserted into each of said switching devices at
1ts board and when inserted to conneet said
first-mentioned contact-piece of the plug with
sald contact-piece of the switching device,
and test receiving instruments, onc at cach
board, each grounded on one side and con-
nected on its other side to a plug or device
adapted to be brought into connection with any
of sald contact-pieces of said switches and
switching devices at its board, substantially as

set forth.

13. In a telephone-exchange system. multi-
ple switchboards, telephone-lines divided into
pairs, annunciators for said lines, one annun-
clator for each line, and switches for said
lines, one switch on each board for eacl; pair
of lines, each switch having two contact-picces
to which the two lines of its pair are respec-
tively connected and each line beine gronnd-
ed through its annunciator, in combination
with two switch-plugs at any board, the con-
tact-pieces of which are connected together by
flexible conductors, said plugs being inserted
into two of said switches to connect together
two of said lines for conversation bhetween the
subseribers into a circuit which does not in-
clude their annunciators, and a clearing -out
annunciator in circuit with either or both lines
thereby connected together, substantially as

set forth.

14. In a telephone-exchange systen, multi-
ple switchboards, telephone-lines divided into
pairs, retardation-coils for said lines, one re-
tarclation-coil for cach line and switches for
said lines, one switeh on each board for cach
pair of lines, each switch having two contact-
pieces to which the two lines of its pair are

respectively connected and each line heinge

orounded through its retardation-coil. in coni-
bination with two switch-plugs at any board,
the contact-pieces of which are connected to-
gether by flexible conductors, said plugs being
mserted into two of said switches to conneet
together two of said lines for conversation he-
tween the subscribers into a ecircuit which
does not include their retardation-coils, and a
clearing-out annunciator in circuit with either
or both lines thereby connected together, sub-
stantially as set forth.

15. In a telephone-exchange system, multi-
ple switchboards, telephone-lines divided into

‘pairs, annunciators and retardation-coils for
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~said lines; one annunciator and one retarda-

tion-coil for each line and smtehes for said

- lines, one switch for each palr of lines, each

L

sw1teh having two contact - pieces to Wthh
the two lines et 1ts palr are respectively con-

“nected, and each line being grounded through

its annunciator and retardation-coil, in com-

~ bination with two switch:plugs at any board,

10

the contact-pieces of which are connected to-
‘gether by flexible conductors, said plugs be-
ing inserted into two of said switches to con-
~ nect together two of said lines for conversa-
~ tion between

‘the subseribers into a circuit

- which doesnot include their annunciators and

20

35

40

retardation-coils, and a clearing-out annun-

clator In circuit with either or both lines
thereby connected together, subetantmllv as | ¢

set forth.

16. In a telephone exehana‘e eystem the

combination of telephone - llnes., a generator

and apparatus at each subscriber’s station to

at will generate two kinds of currents, a call-

ing-current and- a clearing-out current, their
switching devices on a board of the exchange,

‘annunciators for the lines each ina connec-
- tion from its line to ground and adapted to
respond to calling-currents, but not to clear-

Ing-out currents, means for connecting two

- lines together for a conversation, a clearing-
out annunciator, means for connecting 1t in

~the direct circuit of two connected hnes said
! annunelator being adapted to respond to clear-

ing-out currents, substentlallv as set forth.
17. In a,telephone exchange system, the

combination of two telephone- lmes connected

together for conversation, their calling-an-

 nunciators through which they are each per-
o manently gl’_ounded, and a elearmg-_'out_ an-
nunciator connected in the direct circuit of

two connected lines, the calling-annunciators

~ being adapted not to respond to clear] ing-out
- currents, substantially as set forth.

45
- each board, a polarized annunciator for each
‘line convected at the central office in a con-

18. In a telephone-exchange system the |

combination of telephone - llnes multlple
switchboards, switch devices for eaeh line on

nection from its line to ground, devices at

each subscriber’s station for sending currents
“over the line of one polarity to operate the
line-annunciator, means for connecting two |

~ lines together. tor conversation, a clearing-out

55

60 t
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“annunciator at the central oﬂice, circult con-

nections whereby it is included in the direct

circuit of two connected lines, and means
~whereby either subscriber may send over the -

line a current of the other polarity that will

not operate the calling-annunciators, but will
operate the: elea,ran' annunclator, eubstan-'.
tially as set forth. .
©19. In a telephone- exchantre sVstem the
‘combination of two telephone- lmes connected
together for conversation, their calling-an-

‘nunciators through which fhev are then, or as
lenﬂ‘ s thus eonneeted, grounded and a elea,r

|;l j =

flmﬁ'-out annuriciator connected in the: dlreet_ o

circuit of said lines, the calling-annunciators

‘being adapted not to respond to eleauna out

currents, substantially as set forth.-
920. In aQ telephone—exehano'e svstem tele-

phone-lines divided 1nto pairs, annunciators
for said lines, one annunciator for each line,

70_-_ B

and switches for said lines, one switch for each )
pair of lines, each switch having two contact- -

pleces to whmh the two lines of 1ts pair are re-

75

spectively connected, and each line being -

grounded throu oh1ts annuncmter n comblna-'

tion with pairs of switch- plugs, the plugs hav-

ing each a contact-piece and the two contact- -
pieces of each pair being connected together by 3
a flexible conducting-circuit, each pluﬁ' being
adapted to be mserted into each switch in twof

positions or directions, in one of which its

said contact-piece is connected with one of the
_contact-pieces of the switch and in the other
of which the contact-piece of the pluﬁ' 1S con-
nected with the other contact-piece of the o
| smtch substantially as set forth.. *

91. Ina telephone-exchange Svstem tele-—"'.

-'-phone lines divided into pairs, annunciators
.and retardation-coils for said lines, one an-
nunclator and one retardation-coil for' each
| line, and switches for said lines on a switch-

boa,ld one switch for each pair of lines, each- |
-switeh‘, having two contact-pieces to wliich
-the two lines of its pair are respectively con-

9

nected, and each line being grounded through

tact-pleces of each pair being connected to-

ogether by a flexible COHdUCblHO‘-CII"Cult each

' its annunciator and retardation-coil, in com- :
‘bination with pairs of switch-plugs, the plugs
having each a contact- -piece and the two con-

100

pluof' being adapted to be inserted into. each

switch in two positions-or directions, in one

~of which its said contact-piece is connected
with one of the confact-pieces of the switch
‘and in the other of which the contact-piece of

105 |

the plug is connected with the other contact- -

piece of the switch, substantially as set forth.

292. In a telephone exchange system, tele-

and switches for sald lines on a switchboard,

ITIO |
phone lines divided into pairs, annunciators
for said lines, one annunciator for each line,

one switch for each pair of lines, each SWItCh N

“having two contact-pieces to thh the two
lines of its palr are respectively connected

CII5

each line being grounded through its annun-

plugs having each a contact-piece and said
contact-pieces of a pair being connected by a

one of the contact-pieces of the switch and its

second mentloned contact—plece 18 connected.

“clator, In combination with pailrs of switch-

120

flexible conducting-circuit, each plug having ~
| ‘also a second contact-plecé and a switching
device with a contact-piece to which said sec-
ond contact-piece of the plug is connected by
a flexible conducting-circuit, each plug being
adapted to be inserted into eaeh switch in two_,' __
| positions or directions, in one of which.its
first-mentioned contaet-pleee is connected to -

.125_.

130
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20

with the other contact-piece of the switch.

and in the other of which the first-mentioned
contact-plece of the plue is connected with
the second - mentioned contact-piece of the
switch and the second-mentioned contact-piece
of the plug is connected with the first-men-

tioned contact-piece of the switeh, each plug

being also adapted to be inserted 1nto each of
sald switching devices and when inserted to

connect 1ts first-mentioned contact-piece with

sald contact-piece of the switching device,
substantially as set forth.

23. In a telephone-exchange system, tele-
phone-lines divided into pairs, annunciators
and retardation-coils for said lines, oneannun-
ciator and one retardation-coil for each line,

~and switches for said lines on a switchboard,

each switch having two contact-pieces to which
the two lines of its pair are respectively con-
nected, each line being grounded through its
annunclator and retardation-coil, in combina-
tion with pairs of switch-plugs, the plugs hav-

Ing each a contact-piece and said contact-

30
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- pleces of a pair being connected by a flexible
25

conducting-circuit, each plug having also a

second contact-piece and a switching device -

with a contact-piece connected with said sec-
ond contact-piece of the plug through a flexi-
ble conducting-circuis, each plug being adapt-
ed to be inserted in two positions or directions

1n each switch, in one of which positions said

first-mentioned contact of the plug is connect-
ed to one of the contact-pieces of the switeh
and said second-mentioned contact-piece of
the plug is connected with the other contact-
plece of the switch, and in the other of which
sald first-mentioned contact-piece ot the plug
1s connected with said second-mentioned con-
tact-piece of the switch and said second-men-
tioned contact-piece of the plug is connected
with said first-mentioned contact-piece of the
switch, each plug being also adapted to be in-
serted into each of said switching devices, and
when inserted, to connect its first-mentioned
contact-piece with said contact-piece of the
switching device, substantially as set forth.

- 24. In a telephone-exchange system, tele-
phone-lines divided into pairs, annunciators
for said lines, one annunciator for each line,

ancd switches for said lines, oneswitch for each |

773,506

par of lines, each switch havine two contact-
pieces to which the two lines of its pair are
respectively connected and each line heing
grounded through its annunciator, in combi-
nation with two switch-plugs, the two contact-
preces of which are connected together hy
flexible conductors, said plugs heing inserted
into two of said switches to conneet two of
sald lines for conversation between the sub-
scribers into a circuit which does not include
thetr annunciators, substantially as set forth.

25. In a telephonc-exchange systen. tele-
phone-lines, divided into pairs. retardation-
coils for said lines, one retardation-coil for
each line, and switches forsaid lines one switeh
for each pair of lines, each switch havine two
contact-pieces to which the two lines of its
palr are respectively connected. and each line
being grounded through its retardation-coil,
in combination with two switch-plugs, the two
contact-pieces of whichare connected together
by flexible conductors, said plugs being in-
serted into two of said switches to conneet
two of said lines for conversation between the
subscribers mto a circuit which does not in-
clude their retardation-coils.

26. In a telephone-exchange system, tele-
phone-lines divided into pairs, annunciators
and retardation-coils for said lines, one an-
nunciator and one retardation-coil for cach
line, and switches for said lines, one switeh
for each pair of lines, each switch having two
contact-pieces to which the two lines of its
palr are respectively connected and cach line
being grounded through its annunciator and
retardation - coil, in combination with two

switch-plugs, the two contact-pieces of which

are connected together by flexible conductors,
sald plugs being inserted into two of said
switches to connect two of said lines for con-
versation between the subscribers into a cir-
cult which does not include their annuneiators
and retardation-coils.

In testimony whereof 1 have hereunto sul-
seribed my name.

MILO G. KELLOGG.
Withesses:
Fraxx S. Oburg,
Epwarp C. DAVIDSON.

55

00

70

75

30

()0




	Drawings
	Front Page
	Specification
	Claims

