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7o all whom it ALY CONCEFTL: |
Be it known that I MiLo G. KELLOGG of
Chicago, in the eounty of Cook and State of
Iilinois, haveinvented certain new and useful
Improvements in Multiple Switchboards for
Telephone-Kxchanges, of which the following
1s a full, clear, concise, and exact description,

reference being had to the accompanying

drawing, forming a part of this specification.
My invention relates especially to a tele-
phone-exchange system in which the lines are
metallic-cirenit lines., |
My invention consists in a system of :call-

ing, answering calls, switching, testing, and

clearing-out signals which I shall describe

and claim in detail.

The accompanying drawing, illustrating
my invention, is a diagram of the central-
office apparatus and connections.

In the drawing two multiple switchboards
As many other
switchboards may be used as is necessary for
the size and character of the exchange. KEach
board has a switch or line-terminal for each
line of the exchange. The switches are
marked s s. Hach SWl‘uch is adapted to re-
ceive the loop-switch pluﬂ's marked D D and
has two contact- -pieces g 7, with which, re-
spectively, the two contact-pieces m m' of
the plug form contact when the plug is in-
serted.

switch parts and are normally (or when a
plug is not in the switeh) not in contact with
each other..

I 1 are the switch- holes, into Whmh the
switeh-plugs D D may be- placed f01 switch-
ing the lines together,.

¢ ¢ are the rubber pieces, smt&bly Sh&ped

respectively mounted.
g 7 may be called the ‘‘main-line” contacts
of the switch, because they are connected with

" the cireuit of the main line, and o b may be
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called the “‘local” contacts of the switch, be-
cause they are used in a circuit which is local
to the central office of the exchange.

The switch-plugs D D have eaeh two con-

tacts m m’. When a plug is inserted into a
switch, 1ts contact-piece m forms connection

- with the contact-piece ¢ of the switch and its

KEach switeh has also two contacts
a b, which are insulated from the rest of the

contact-piece m' forms connection with the
contact-piece ;7 of the switch, while the insu-
lated piece of the plug forces the contact-
piece ¢ of the switech into contact with the
contact-piece b of the switch, but ¢ and b are
not in electric connection with the contact-
pieces ¢ g of the switech. The switches and

‘the plugs are so shaped and constructed as
‘to produce the switching operations above

described. They may, however, be shaped
and constructed in other ways, so as to pro-

~duce substantially the same switching oper-

ations.
In the GOIlStl ncetion and ar mnn ement shown

there are two contact-pieces ()f the switch

with which the two contact-pieces of the p,.huﬂ'
respectively form connection when the plug
1s 1nserted and two other contact-pieces of
the switch which are insulated from said first-
mentioned contact-pieces and are normally
unconnected with each other, (exceptthrough
the circuit connections,) but are brought into
electrical connection when a plug is inserted
into the switch.

Kach line has an annunciator (mmk:ed 0)
and a relay, (marked z.)

Kach relay may be of any suitable con-

| struction, with a pair of contact-points which

are normally, or when no current is passing

‘through the relay-magnet, closed, but are

Opened when the magnet is enelnwed by be-

‘ing included in closed circuit Wlth a battery

of smtable character. The relay and annun-

‘clator of each line may be conveniently
f._mounted in Jlmtapomtmn—-as for instance,

~on the same frame or support—with the rela,y
in the rear of the annuneciator, the drop of
| the latter being of course at the front of the
- switchboaxrd.

on which the metal parts of the switches are |

The two contact-pleces g 7 of each line-

‘switch are the main-line contacts of the switch.
One side of each metallice-circuit line is con-

nected to one of these contact-pieces, say 7,
of each switch of the line, and the other side
of the line is connected to the other contact-
pieces of the line, say g. The two sides of
the line are connected together at the central

the normallg closed pair of contacts of the
relay of the line.

The line - annunciators are distributed
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among the various boards and at boards

10

where the calls of the linesare to beanswered.
- Hach operator has as many pairs of plugs
D D as she may need for her work.

The two contact-pieces m m of the plugs
are connected together by a ﬂexible conduc-—
tor and the two contact-pieces m' m' of the
plugsare connected together by another flexi-
ble conductor.

Y is a looping-in sw1tch having two levers

- and three pairs of contact-bolts aﬂ*amst which
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the two levers may alternately Pe placed in
contact. Thereis one switch Y for each pair
of plugs. The two levers are connnected to
the two flexible conductors, respectively, of
the pair of plugs. The two bolts of one pair

are .connected together through the opera-

tor’s telephone, (marked ¢.) The two bolts of
another pair are connected together through
the clearing-out annunciator of the pair of
plugs. The two bolts of the third pair are
connected together throuo*h the operator’s
calling-gener ato:t

v 18 a clearing-out annunela,tor, of which

‘there is one of each for each pair of plugs.

B" is a test and relay battery, and B is a
calling-generator, of which there may be one

~ or more of each for the exchange.
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~change.

relays.

phone-annunciators.

One of the local contacts of each switch,
say «, 1s connected with all of the contacts of
the same kind, say a, of all the other switches
of the exchange. One side of the relay and
test battery B’ is connected to the cireuit con-
nection which connects together all of these
contact-pieces a a of the switches of theex-
One side of each relay is connected
tothe other side of Lhis relay and test battery

- B’, and the other side of each relay is con-

nected to all the contact-pieces b b of the
switches of the 1me to which the relay be-
longs.

Eaeh oper ator’s telephone should preferably
have two coils, and the connection between
the two coils is connected by a circuit-wire

to the circuit connection which connects the

last-mentioned side of the battery B’ with the
A retardation-coil may be pla,ced in
thls circuit-wire.

For clearness of illustration the main lines
and their circuit connections are indicated
by solid lines and the local connections of the
relay and local contactsystem of the exchanwe
are represented by broken lines.

One of the local contacts, say b, of each

- switch is conveniently placed so that one of

the contacts of each switch-plug, say m, may
be applied to it for testing.

The subscriber’s-station apparatm may be_

of the ordinary construction used in telephone

exchanges and is 111 the metalllc clrcmt of the

line. |
The line-annunciators w 1w may be of the
ordinary construction of non-polarized tele-

nunciators v v may also be non- polamzed and

"should preferably be of high resistance and

- retardation to telephone-currents.

The clearing-out an-

2 - ' ' 592,417

Each operator’s plug and cord apparatus
should be conveniently mounted and ar-
ranged for her work.

The operation of the system 1s as follows:
A subscriber on operating his calling-gener-
ator to send in a call sends a carrent thl ough
his metallic circuit and through his line-an-
nunciator, which is then in a blldﬂ'e between
the two sides of his metallic-circuit b line. The
line-annunciator will therefore be operated
and will indicate a call. The operator on

"observing the indication places one of her
switeh-plugs D into the switch of the line.

By so doing she automatically closes the pair
of contacts @ b of the switch. This brings

| the relay « of the line into closed circuit with

the battery B’, and the relay being there-
by energized its contact-points are opened
and the bridge between the two sides of the
line which contains the line-annunciator is
opened and remains open as long as the plug
remains in the switeh. As soon as the oper-
ator places the plug in the switch she places
the levers of the switch Y which belong to
the plug in the position where her telephone
bridges across between the two contact-pieces
of the plug. The operator’s telephone is
therefore in closed circuit with the subscrib-
er’s metallic-cirenit line, and she by conver-

sation finds out what connection the sub-

scriber wishes. This closed circuit is estab-
lished by the connection of the two contacts

m m' of the plug (to which, respectively, the

two sides of the operator’s telephone are con-
nected) with the two contacts g and j, respec-

tively, of the switeh, which, as stated before,

are connected to the two sides of the line.
When the operator finds out what line is
wanted, she tests the line wanted, as will
hereinafter be indicated, and if she finds it
‘““free” or unswitched she places the other
plug D of the pair of plugs in the switch of
the line wanted. By so doing the contacts o
b of that switch are also closed, and the relay
of thatline, being thereby brought into closed
circuit with the battery BB, is energized, and

the bridge-circuit of that line through the

line-annunciator is also opened by the open-
ing of the pair of contacts of the relay of the
line. The operator then moves the levers of
the switch Y so that the calling-generator B

is bridged across between the two conductors

of the pair of plugs. Calling-current there-

fore goes in split or derived “cireuit through

the metallic circuit of both lines and will
ring the bell of the subscriber wanted. 'The
operator then places the lever of the switch
Y so that the clearing-out annunciator v of
the pair of plugs 1s bridged across between
the two conductors of the pair of plugs.
two lines are then connected together into
metallic ecircuit for conversation with the
clearing-out annunciator bridged across their
combined circuit. When the subscribers are

‘through conversation, either of them may
operate his calling-generator and send a cur-
rent which will pass through the clearing-out
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annunciator and operate it. Asthe line-an-
nunciators are out of eircuit with the calling-
generator, when the clearing-out signal is
sent (the circuit through the annunemtor
being opened by the pairs of contacts of the
line~1*ela}*s) no current will pass through the
line-annunciators. For the same reason no
current will pass through the line-annuncia-
tors when the operator sends the calling-cur-
rent to line, as before indicated. The line-
annunciator of the two lines will therefore
not be operated either when the operator
sends a calling-signal or either subscriber
sends the elearmmeut signal. |

When the opeFthm* receives the clemmm

out signal, she removes the plugs from the |

switches of the two lines. The closed con-
tacts between a and 0 of the two switches are
thereby automatically opened and the arma-
tures of the relays of the two lines will take
their normal positions, closing the bridges

‘which contain their respective annunciators.

The lines are thereby automatically in con-
dition to receive calls from the subsecribers.

The test system is as follows: When an op-
erator desires to test any line, she places the
contact m of one of her switch-plugs into con-
tact with the contact-piece b of theline-switch,
the switeh Y of the plug having its levers in
connection with her telephone. If the line is
switched for conversation at any board, a
complete circuit is thereby established which
contains her telephone and the battery I3,
and the telephone will respond or click, indi-
cating that the line is switched for use. This
complete circuit may be traced as follows:
from the contact-piece m of the plug through
the cord conductor and switch-lever, through
one coill of her telephone, thence throunh
the battery B’, thence to the contact a at the
switch where the line 1s switched, thence to
contact b of that switch, and thence to the
contaet 0, to which the contact-piece m is ap-
plied for testing. If the line is not switched
at any board, no such complefe circuit will
be established on testing and the telephone
will not sound. The operator can therefore
(letermine on testing whether or not a line is
switched for use.

When a plugisapplied for testing, as above
described, and the line tested is switched for
conversation, the operator’s telephone (which
18 then her test receiving instrument) is
shunted by the relay of the lme tested. This
will not, however, divert so much of the bat-
tery—eurrent from the telephone that the test-
signal will not be audible and distinct.

Thedrawing and the deseription heretofore
made are for metallic- cireuit lines only.
The system is, however, adapted to ground-
circuit lines or to a mixed system of metallic
and ground ecireuit lines. To adapt it for
such a system, thecircuits and operation will
be exactly as heretofore described, except
that the ground-circuit lines are e{)nuected to
one of the contacts, say ¢, of each of their
line - switches, and the ecircuit connection

which connects the other contacts s of these
switches is connected to ground.

I claim—

1. In a telephone-exchange system, metal-
lic - circuit lines, multiple switehboards,
switches, one switch on each board for each
line, each switeh having two contact-pieces
to which respectively the two sides of its line
are connected, pairs of loop-switch plugs at
each board to connect any two lines into a
metallic circuit for conversation each of said
loop-plugs being adapted to be in any of said
switches at its board and having two contact-
pieces which when the plug is inserted into
any one of said switches form connection with
the two contact-pieces of said switches re-
spectively, the two contacts of the two loop-
plugs of each pair being connected together
respectively by two flexible switch-condue-
tors and a clearing-out annunciator with its
magnet bridged across between the two sides
of sald metallic circuit, in combination with
a bridge-circuit for each line between 1ts two
sides or branches, an annunciator for each

line located at a board and with its magnet

located in said bridge-circuit of the line. be-
tween the two sides or branches of the line,
and electromagnetic apparatus for each line
antomatically operated by the switching of
the line for conversation to open said bridge-
circuit of the line, substantially as set forth.

2. In a telephone-exchange system, metal-
lic-circuit lines, a switchboard, a switch on
said board for each line, each switeh having

two contact-pieces to which respectively the

two sides of its line are connected, pairs of
loop-switch plugs to connect any two lines
into a metallic circuit for conversation by
joining the contact-pieces respectivelyof their
switches, each of said loop-plugs being adapt-
ed to be in any of said switches at its board
and having two contact-pieces which when
the plug is inserted into any one of said
switches form connection with the two con-
tact-pieces of said switches respectively, the
two contacts of the two loop-plugs of each
pair being connected together respectively
by two flexible switch-conductors and a clear-
ing-out annunciator with its magnet bridged
across between the two sides of said metallic
c¢ircuit, in combination with a bridge-circuit
for each line between 1ts two sides or branches,
an annunciator for each line with 1ts magnet
located in said bridge-circuit of the line be-
tween the two sides or branches of the line,
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and electromagnetic apparatus for each line

automatically operated by the switching of
the line for conversation to open said bmd oe-
circuit of the line. | -

3. In a telephone-exchange system, tele-
phone-lines, a switchboard, a switch for each
line on said board, each switch having two
contact-pieces to one of which the direct con-
ductor and to the other of which the return
circuit or conductor of the line are connected,
pairs of loop-switch plugs to connect anytwo
lines into a complete circuit for conversation,
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each of said loop-plugs being adapted to be
in any of said switches at its board and hav-
ing two contact-pieces which when the plug

is inserted into any one of said switches form |

connection with the two contact-pieces of said
switches respectively, the two contacts of the
two loop-plugs of each pair being connécted
together respectively by two flexible switch-
conductors and a clearing-out annunciator
with its magnet bridged across between the

direct conductor and the return circuit or
- conductor of said complete circuit, in combi-
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nation with a bridge or ceross-connection cir-
cult for each line between its direct conduc-
tor and return cireuit or conductor, an an-
nunciator foreachline withits magnetlocated
in sald bridge-circuit of the line between the
two sides or branches of the line, and electro-
magnetic apparatus for each line automatic-
ally operated by the switching of the line for

conversation to open said bmdﬂ'e mrcmt of

the line.
4. In a telephone-exchange system, metal-
liec - eircuit lines, multiple switechboards,

switches, one switch on each board for each
line, each switch having two contact-pieces
to whichrespectively the twosides of itsline
are connected, pairs of loop-switeh plugs at
each board to connect any two linesinto a me-
tallic circuit for conversation by joining the

contact-pieces respectively of their switches, |

"each of said loop-plugs being adapted to be

in any of said switches at its board and hav-

is inserted into any one of said switchesform
connection with the two contact-pieces of said
switches respectively, the two contacts of the
two loop-plugs of each pair being connected
together respectively by two flexible switch-

_conductors, and a clearing-out annunciator
‘with its magnef bridged across the two sides
of said metallic elremt in combination with

ing two contact-pieces which when the plug
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a bridge circuit or connection for each line

between 1ts two sides or branches, an annun-
ciator for each line located at a switehboard
and with 1ts magnet located in said bridge-
circult of its line between the two sides or
branches of the line, an electromagnet-relay
for each line with a pairof contactsnormally,
or when the relay-magnet is not energized,

45

50

closed to each other, said pair of contacts of

the relay being also in said bridge-circuit of
1ts line, battery, and means to automatically
closethe magnetof the relay of aline with bat-

tery when and as long as the line 1s switched 5 5

for conversation.

In testimony whereof I have hereunto sub-

scribed my name. |
| MILO G. KELLOGG.
Withesses:
E. S. WALKER,
- CALVIN DE WOLF.
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