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To all whom it may coneern:
Be it known that I, MiLo G. KELLOGG, of
Chicago, in the e(}unty of Cook and bmte of

Il_hnm&, have invented certain newand useful

Improvements in Multiple Switechboards for

Telephone-Exchanges, of which the following

1s a full, clear, concise, and exact descr 1pt10n
refer e11ce bemn had to the accompanying
drawing, forming a part of this specification.

My invention relates especlaltly to a tele- |

phone-exchange system in which the lines ar ©
metallic-cirenit lines.

My invention consists in a system of call-
ing, answering calls, switching, testing, and

clearing out sign 818 Whieh Ishall deseribe and

claim in detail.
The accompanying drawing, illustrating

fice .‘:'LpchIELtUS and connections.

In the drawing two multiple switehboards
(marked A A’) are shown. As many other
switchboards may be used as is necessary for
Each
board has a switeh or line ter mmal for each
line of the exchange. The switches are
marked s s. Hach switch is adapted to re-
celve the loop-switch plugs (marked D D)and

has two contact-pieces g 7, with thh re-

spectively, the two contact-pieces m m/ of the
plug form contact when the plug is inserted.
Kach switeh has also an insulated test-con-
tact , placed at or near the front of the
switch and adapted to have a plug-contact
applied to it for testing. Kach switeh has
also two contacts a b, which are insulated
from the rest of the Switch parts and are nor-
mally (or when a plug is not in the switch)
not in contact with each other.

[ 1 are the switch-holes into which the
switch-plugs D D may be placed for SWlte}L-
ing the lines together.

¢ ¢ are the rubber pieces, suitably Shaped
on which the metal parts of the switches are
respectively mounted.

¢ 7 may be called the ‘“main-line contaets ?
of the switch, because they are connected
with the circuit of the main line, and ¢ b may
be called the ‘‘local contacts” of the switch,
because they are used in a circuit which is
ffice of the exchange.

tacts m m/'.

‘ations.
my invention, is a diagram of the central- of# |

The SW’ltCh plugs D D have each two con-
‘When a plug is inserted into a
switch, 1ts contact-piece m forms connection
with the contact-piece ¢ of the switch, and

“1ts contact-piece m’ forms eonneection Wlth the
| contact-piece 7 of the switch, while the insu-

lated piece of the plug forees the contact-
plece ¢ of the switch into contact with the
contact-piece b of the switch, but ¢ and b are
not in electric connection with the contact-
pleces ¢ 7 and d of the switeh. The switches
and the plugs are soshaped 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-
Inthe construction and arrangement
shown there are two contact- pieces of the
switch with which the two contact-pieces of
the plug respectively form connection when
the plug is inserted, and two other contact-
pieces of the switeh, which are insulated from

said first-mentioned contact-pieces and are
normally unconnected with each other, (ex-

_cept through the circuit connections,) but are

brought into electrical eonneetlon when a
plug is inserted into the switch and the test-
contact d. |

Kach line has an annunciator, (imarked 2w, )
a retardation-coil, (marked ,;,) and a 1elay,
(II]ELI ked 2. )

Each relay may be of any suitable construc-
tion, with a pair of contact-points, (marked e

e,) which are normally (or when no current is

passing through the relay-magnet) opened,
but are closed when the magnet is energized
by being included in closed circuit with a bat-

tery of Suitable' character, and another pair

of contacts ¢’ ¢, normally closed, but open
while the relay 1 is ener gized by bemn* included
in the closed circuit Wlth_ the batter y. The
relay and annunciator of each line may be

conveniently mounted in juxtaposition—as,

for instance, on the same frame or support—
with the relay in the rear of the annunciator,
the drop of the latter being of course at the
front of the switchboard.

The two contact - pieces ¢ 9 {)f

each hne-_
switch are the main - line contacts of the o
| switch, Onesideof eachmetallic- (311,(;1111311113 100
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is connected to one of these contact-pieces—
say j—of eachswitch of the line,and the other

side of the line is connected to the other con-

tact-pieces of the line—say g¢.

The two sides of the line are connected to-

oether at the central office through the an-

| nuneiator and retardation-coil of the line and

are therefore bridged or cross-connected by
a bridge connection which contains the an-
nunciator and retardation-coil.

The line - annuncialors are distributed

‘among the variouns boards and at boards where
‘the calls of the lines are to be answered.

One of the contacts of the normally open
contacts e e of the relay of the line is con-

nected to the brldﬂ'e connection of the line

above referred to on one side of the line-an-
nunciator, and the other contact-piece of the
pair is connected to the bridge connection on
the other side of the annunciator.

Each 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 atflexible conductor,

~and the two eoﬁtaet-pieeee m' m' of the plugs

are connected together by another flexible

econductor.

'Y is a looping-in switch having two levers

‘and three pairs of contact-bolts aﬂ'amst which
the two levers may alternately be placed in |
. contact.
-~ of plugs.
-the two flexible conduectors, respectively, of

There is one switch Y for each pair
The two levers are connected to

the pair of plugs. The two bolts of one pair
are connected togethérthrough the operator’s
telephone, (marked ¢.)
other pair are connected together through the
clearing-out annunciator of the pair of plu gs.

The two bolts of the third pair are connected

v is a clearing-out annunciator, of which
there 1s one of eaJeh for each pair of plugs.
B'is a relay-battery, IB? a test battery, and
B is a calling-generator, of which there may
be one or more of each for the exchange.
One of the local contacts of each switch—
say a—is connected with all of the contacts

of the same kind—say a—of all the other

switches of the exchange. One side of the re-

lay-battery I3’ is connected to the circuit con-

nection which connects together all of these
contact-pieces o o of the switches of the ex-
change. Oneside of each relayis connected

to the other side of this r eley-ba,ttery B, and
the other side of each relay is connected 0 all |
- the contact-pieces b b of the switches of the

line to which the relay belongs.

is connected to the switch-contacts which
form connection with that lever of the switeh
Y which is connected to the contacts m' m'

- of the switch-plugs is connected to one side

of aretardation-coil 2’ for the telephone. The
othersidesof the retardation-coils of the tele-

Theside of the operator’s telelephone which

i

line are eenneeted together
--'neeted to one of thenormally closed contacts

¢ ¢ of the relay of the line.

592,421

is grounded, and which contains the Lest bat-
tery B2

For clearness of 1111151;1*9,131011 the main lines
and their circuit connections are indicated
by solid lines, and the local connections of
the relay and test systems of the exchange
are represented by broken lines.

The test-contact d of each switch is con-

veniently placed, so that one of the contacts
of each switch-plug—say m—may be applied
to it for testing. The test-contacts d d of a
and are con-

The other ot
the normally closed contacts e’ ¢’ of
lay is connected with the ground.

‘The su’bseriber’s-stetion apparatus may
be of the ordinary construction used in tele-
phone-exchanges and is in the metallic 011-
cuit of the line.

The line-annunciators w w may be of -the

ordinary construction of mon-polarized tele-
- phone - annunciators.
nunciatorsvv may also be non- pelmued and:

The clearing-out. an-

should preferably be of high resistance and

retardation to telephone-cur rents

Each operator’s plug and cord apparatus

- should be convemently mounted and ar-
- ranged for her work. |

The operation of the system is as follows:
- A subsecriber on operating his calling-gener-
“ator to send in a call sends a current throun‘h
" his metallic circuit and through his lme-en-
“nunciator, which 1s then 1n a budwe between
the two sides of his metellie—eireuit line.
The two bolts of an- | line-annunciator will therefore be operated
-and will indicate a call.
serving the indication places one of her
| smteh pluﬂ‘s D into the switeh of the line.
together through the operator’s calling-gen- |
"erator

The

The operator on ob-

3y so doing she automatically closes the pair

of eentaets a b of the switch. This brings
-the relay « of the line into closed circuit W1th
' the battery B’, and the relay being thereby
- energized its eontaet-pomts are elosed and the
ennunelatel of the line is therefore shunted
or short-circuited from the bridge connection
~across the two sides of the 1i11e, which, how-

ever, still contains the retardation-coil in 1ts
circuit and unshunted. At the same time

“the normally closed contacts e’ ¢’ are opened.

When the operator places the plug in the

“switch, the levers of the switch Y, which be-
long to the plug, are in their normal position,

which is the position where her telephone
bridges across between the two contact-pleces
of the plug. The operator’s telephone 18

‘therefore in closed circuit with the sub-
“scriber’s metallie-cireuit line and she by con-
versation finds out what connection the sub-

scriber wishes. This eclosed 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 switch, which, as stated before,

phone are connected to a (,emmon wire, which | are connected to the two sides of the line.

each re-
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When the operator finds out what line is
wanted, she tests the line wanted, as will here-
inafter be indicated, and if she finds it ¢““free”
or unswitched she places the other plug D of
the pair of plugs in the switeh of the line
wanted. Bysodoing the contacts ¢ b of that
switch are also closed, and the relay of that
line being thereby brought into closed circuit
with the battery B’ is energized, and the an-
nunciator in the bridge-cireuit of that line is
also short-circuited by the closing of the nor-

~mally open pair of contacts of the relay of the

line, while the normally closed pair is opened.
The operator then moves the levers of the
switeh Y so that the calling-generator B is
bridged across between the two conductors of
the pair of plugs. Calling-current therefore
goes in split or derived circuit through the

- metallic eircuit of both lines and will ring the
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bell of the subscriber wanted. The operator
then places the lever of the switech Y so that
the eclearing-out annunciator v of the pair of
plugs is bridged across between the two con-
ductors of the pair of plugs. The two lines
are then connected together into metallic cir-
cuit for conversation, with the clearing-out
annunciator bridged across their combined
circuits.

When the subscribers are through conver-

 sation, either of them may operate his calling-

generator and send a current which will pass
through the clearing-out annunciator and op-
erate it. As the line-annunciators are sub-

stantially out of circuit with the calling-gen-

erator when the clearing-out signal is sent,

the annunciators being short-circuited by the |

pairs of contacts of the line-relays, substan-
tlally no current will pass through the line-
annunciators. For the same reason substan-
tially no current will pass through the line-
annunciators when the operator sends the
calling-current to line, as before indicated.
The line-annunciators of the two lines will
therefore not be operated either when the op-
erator sends a calling-signal or either sub-
seriber sends the clearing-out signal. -

When the operator receives the clearing-
out signal, she removes the plugs from the
switches of the two lines. The closed con-
tacts between a and b of the two switches are
thereby automatically opened and the arma-
tures of the relays of the two lines will take
their normal positions, opening the shunts of
their respective annunciators. Thelines are
thereby automatically in condition 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 switch Y of the plug having its levers in
connection with her telephone. If the line

is not switched for conversation at any boazrd,
a complete cireuit is thereby established
which contains her telephone and the battery
B?, and the telephone will respond or elick, |

indicating that the line is switched for use.
This complete circuit may be traced as fol-
lows: from the contact-piece m of the plug,
through the cord conductor and switch-lever,

through her telephone and retardation-coil,

thence through the battery B* to the ground,
thence through the contacts ¢’ ¢ of the relay,
and thence to the tesi-contact d, to which the
contact-piece m is applied for testing. If the
line is switched at any board, no such com-
plete cireunit will be established on testing, be-
cause the relay-contacts ¢’ ¢’ are then opened
and the telephone willnot sound. The opera-
tor can therefore determine on testing whether
or not a line is switched for use.

In the test system which has been described
the sound is produced in the telephone when
on the test being made the line is not switched
for use, whereas in most test systems the
sound 18 produced when on the iest being
made the line is switched for use. This is
accomplished by having the switching of the
line automatically open a pair of contacts of
the test-circuit of the line which are nor-
mally (or when the line is not switched for
use) closed, whereas in the other test systems

referred to the test-circuit of a line is auto-

matically closed at a pair of contacts when
the line is switched. In this system, there-
fore, there 1s always a sound in the test re-
ceiving 1nstrument when the line is fested
and 1t is not switched, giving a prompt and

75

30

Q2

95

positive indication that the operator mayin-

sert the switch-plug into the switch of the
line. |

The drawing and the deseription heretofore
made are for metallic-circuit lines only. The
systemis, however,adapted to ground-circuit
lines or to a mixed system of metallic and
ground circuit lines. To adapt it for such a
system, the circeuits and operation will be ex-
actly as heretofore described, except that the
ground-circuit lines are connected to one of
the contacts—say g—of each of their line-
switches, and the circuit connection which
connects the other contacts 7 7 of these
switches is connected to ground.

The subscriber’s calling-generators should
of course be of such strength as to operate
the line-annunciators when their lines are not
switched and to operate the clearing-out an-
nunciator when their lines are connected
with other lines in a closed metallic cirecuit
for conversation, and said closed circuit is
bridged by a clearing-out annunciator, and
the operator’s calling-generator should be of

such strength as to operate the subscribers’

signal-receiving bells. o

When two lines are connected togetherinto
a closed metallic eircuit for conversation, the
circuit is bridged at the central office through
the retardation-coils of the two lines.
count of the great resistance of these coils to
telephone-currents these bridge connections
will not appreciably affect the conversation.

The local-circuit system,which contains the
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relay and relay-battery of the line, is shown | tmdatlon coil for each line in circuit with 1t

as entirely disconnected from the ﬂ'round It

- 18 preferable to have this relay system thus

LO

20

entirely disconnected from the ground, be-
cause it is well known that accidental ground
connections are liable to occur on any sys-
tem which is insulated from the ground.
With the system as herein described it would
require two accidental ground connections on
the local relay-circuit of any line, one on one
side of the relay and battery and the other on

‘the other side of the relay and battery, in or-

der to operate the relay and short- circuit
the annunciator when the line 1tself was not
switched. |
I claim as my invention—

1. In a telephone-exchange system, tole-
phone-lines, a switchboard and switching ap-
paratus at the board to connect any two lines
togetherforconversation,in combination with
an annunciatorandaretardation-coil foreach
line connected with it, an electromagnetic de-

vice for each line controlled by the switching

~apparatus of the line and contacts in said

39

35

40

electromagnetic device of each line closed
when the line is switched for conversation to
short-circuit the annunciator but not the re-
tardation-coil. :

2. In a telephone-exchange system tele-
phone-lines, a switchboard and switching ap-
paratus at the board to connect any two Tines
together, in combination with an annuncia-
tor and a retardation-coil for each line in a
circuit connection between the direct and re-
turn conductors of the line, an electromag-
netic device for each line conftrolled by the
switching apparatus of the line and contacts
in said electromagnetic device of each line
closed when the line is switched for conver-
sation to short-circuit the annunciator, but

| not the retardation-coil.

45

50

- 55

3. In a telephone-exchange system, metal-

lic - circuit telephone - 11nes a switchboard
and switching apparatus at 'the board to con-
nect any two lines together, in combination
with an annunciator and a retardation-coil
for each line in a bridge connection between
the direct and return conductors of the line,
an electromagnetic device for each line con-
trolled by the switching apparatus of the line
and contacts 1n said electromagnetic device
of each line closed when the line 18 switched
for conversation to short-circuit the annun-
clator, but not the retardation-coil.

4. In a telephone-exchange system, tele-
phone-lines, a switchboard, a switch on the
board for each line and switching apparatus,

- Including plugs to be placed into the switches

60

to connect any two lines together for conver-
sation, a pair of contacts of each switch nor-
mally open, but closed when a plugisinserted

' ~into the switch, and a local cireuit for each

line closed by the said pair of contacts of its
switech, and an electromagnetic device for the
line and 2 battery in its said local circutt, in
combination with an annunciator and a re-

and contacts in said electromagnetic deﬂce
for each line closed when the 1111e is switched
for conversation to short-circuit the annun-
ciator, but not the retardation-coil.

5. In a telephone-exchange system, metal-
lic telephone-lines, a switchboard, a switch
on the board for each line, and switching ap-
paratus, including plugs to be placed into
the switches to connect any two lines together
for conversation, a pair of contacts of each
switech normally open, but closed when a plug
ig inserted into the switch, and a loeal circuit
for each line closed by the said pair of con-
tacts of its switeh, and an electromagnetic de-
vice for the line and a batteryin its said local
circuit, in combination with an annunciator
and a retardation-coil for each line in circuit
with it, and contacts in said electromagnetic
device for each line closed when the line 1s
switched for conversation to short-circuit the

annunciator, but not the retardation-coil.

6. In a telephone-exchange system, tele-
phone-lines, a switehboard, a switch on the
board for each line, and switching apparatus,
including plugs to be placed into the switches
to connect any two lines together for conver-
sation, a pair of contacts of each switch nor-
mally open, but closed when a plug 1s in-
serted into the switch, and a local circuit for
each line closed by the said pair of contacts
of its switch, and an electromagnétic device
for the line, and a battery in its said local
circuit, in combination with an annunciator
and a retardation-coil for each line in circuit
between the direct and return conductors ot
the line, and contacts in said electromagnetic
device for each line closed when the line is
switched for conversation to short-circuit the
annunciator, but not the retardation-coil.

7. In a telephone-exchange system, metal-
lic-circuit telephone-lines, a switchboard, a
switch on the board for each line, and switch-
ing apparatus, including plugs to be placed
into the switches to connect any two lines to-
gether for conversation, a pair of contacts ot
eaeh switch normally open, but closed when
a, pll:w‘ is inserted into the switch, and a local
cireuit for each line closed by the said pair of
contacts of its switch, and an electromagnetic
device for the line, and a battery in its said
local cireuit, in combination with an annun-
ciator and a retardation-coil for each line in
a bridge connection between the direct and
return conductors of the line, and contacts in
said electromagnetic device for each line
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closed when the line is switched for conversa-

tion to short-circuit the annunciator, but not
the retardation-coil.

8. In a multiple telephone-exchange sys-
tem, telephone-lines, multipleswitchboards,a
switch on each board for each line and switch-
ing apparatus at the board to connect any two
lines together, a pair of contacts for each line
at each board normally open, butclosed when

| the line is switched for conversation at the

I2¢
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board, and a local circuit for each line nor- |

mally open, but closed by the said contacts
ot the line while the line is switeched for con-
versation, in combination with an electro-
magnetic 1eley for each line and a battery in
1ts loeel circuit, and two pairs of contacts in
the relay, one normally open, but closed when
the relay is energized and controlling the op-
eration of the lme annunciator, and the other
normally closed, but open when the relay is
energized and controlling the test-signal of
the line.

9. In a multiple telephone-exchange sys-
tem, telephone-lines, multiple smtchbomds,e

smteh on each boar d for each line and switch-

ing apparatus at the board to connect any two
lines together, a pair of contacts for each line
at each board normally open, but closed when
the line 1s switched for conversation at the
board, and a local cireuit for each line nor-
mally open, but closed by the said contacts
of the line while the line is switched for con-
versation, in combination with an electro-
magnetic 1eley for each line, and a battery in
its local cireuit, and a pair of contacts of the
test-cireuit of the line in the relay normally
closed, but open when the relay is energized
and oontlolllnﬂ‘ the test-signal of the 1111e
10. In a multlple telephone exchange sys-
tem,alocalcircuitforeach line normally open,
but elosecl while the line is switched for con-
versation, in combination with an electro-

magnetic reley for each line, and a battery in.

its loeel circuit, a. test- cireuit for each line,
said test-circuit being normally closed at a

- pair of contacts of the line’s relay, but open

while the relay is on closed ecircuit with its

battery, said test-circuit being normally open

o

at the point where the test is made, but closed
then by the operator in testing, and a test re-
celving instr ument and battery in said test-
Cir emt

11. In a telephone- exchenwe system, multi-
ple switechboards and telephone lines con-
nected to the same, in combination with local
test-circuits, one for each line, each test-cir-
cult being normally closed at one point, but
open at that point whenever the line is
switched for conversation at either board, de-
rived or parallel circuits of said test-circuit, so
one for each board, each normally open, but
closed by the operator on testing, a test re-
celving instrument in each of said derived or
parallel circuits, and battery in any test-cir-
cuit estebhshed on ftesting.

12. In a mult1ple telephone e*{ohenn'e sys—
tem,alocal circuit foreachline 11ormelly open,
but closed while the line is switched for con-
versation, in combination with an electro-
magnetic relay for each line, and a relay-bat-

40 |

55
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tery in its local circuit, a test-circuit for each

line, said test-circuit being normally closed
at a pair of contacts of the line’s relay, but
open while the relay is on closed circuit with
its battery, said test-circuit being normally

open at the point where the test is made, but

closed then by the operator in testing, and a
test receiving instrument and a different bat-
tery (notither eley-better y) in said test-circuit.

In testimony whereof I have hereunto sub- yo
scribed my name.

MILO G. KELLOGG.

Witnesses:
H. M. WALKER,
K. 5. WALKER.
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