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(No model.)

To all whom it may concern:

Be it known that I, Miro (+. KrLLOGG, of
Chicago, in the county of Cook and State of
Illinois, (temporarily residing at (zeneva, in

the Republic of Switzerland,) have invented .
certain new and useful Improvements in Mul-
tiple Switchboards for Telephone-Exchanges,

of which the following is a full, clear, con-
cise, and exact description, reference being
had to the accompanying d I"::lWiIlU‘S forming a
part of this specification,

My invention relates especially to a metal-

- lic-circuit telephone-exchange system in which
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sists of a system of calling, testinm

cach line is permanently grounded at the cen-
tral office through its annunciator;
clearimyg
out, and switching for such an exchange or
for smh lines, which I shall describe and dmm

in detail.
In the accompanying drawings, 111L1,53L1*CLL11:10‘

my invention, Figure 11s a dla,ﬁ"l"tm wlth sec-
tions of two swzltchbo.:n ds to Whmh the same
lines are connected with two lines connected
to the same and their central-office apparatus.

Fig. 2 shows an operator’s cord apparatus
adapted to be used atany board. Iig. 3shows.

an operator’s test system adapted to be used at
any board. Fig. 4 showsasubscriber’s station
apparatus for each line.
1zed annunm&tm which may be used for each

line.

35
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~tact-pieces ot the plug

45

- switch-holeand ismarked 7.

In Fig. 1, A A’ are sectional views of sec-
tions of two switchboards. Kach board has a
switch for each line.
contact-pieces insulated from each other (ex-
cept by the circuit connections) and a switch-
hole adapted to receive a loop switch-plug at
its board. The contact-pieces of the switch

are so placed and arranged that when a loop

switch-plug (shown in Fig. 2 and marked D D)
1s inserted into the switch-hole the two con-

the two contact-pieces ot the switch, respec-
tively. In the drawings one of the contact-
pieces of each switch is a spring and is marked

g, and the other contact is placed along the
The switch- hole%

aremarked? /. Thecontact-piecesare mount-
ed on rubber strips of the shape substantially,

50 as shown through the fronts, of which are the

and it con-

Kig. 5 showsa polar-.

Kach switch has two |

form connection with

| Lhe battery B3,

switch-holes/ /.
be used which have two contact-pleces insu-
lated from each other and adapted to receive
loop switch-plues and form connection be-
tween their contact-pieces and the contact-
pieces of the plug. ww are line-annunciators,
and x 2 retardation-coils, one annunciator and
one retardation-coil for each line. One side
or branch of each metallic-circuit line s con-
nected to one of the contact- p]eces of each
switch of the line-—say the springs ¢ ¢. The

Other forms of switches may

55

other side or branch of the line is connected

to the other contact-pieces of the switches—
say 7 7. The side or branch of the line which
1s connected to the springs ¢ ¢ i1s permanently
grounded through the annunciator and re-
tardation-coil of the line. The connections
shown in Fig. 1 are substantially as above de-
seribed. B - *'
In Fig. 2, D D are a pair of loop switch-
pluges, each plug adapted to be inserted into
each switch at its board and when inserted to
form connection between the contact-pieces

of the plug and the switch, respectively. The

two contact-pleces of one plhug are connectetl
with the two contact-pieces of the other plug,
respectively, by two flexible switch-conduc-
tors. [ 1s the operator’s telephone; B, a call-
ing-generator; », a clearing-out annunciator;

Y, alooping-in smteh i, a calling-key, tmd
Each pair of plugg has one
switeh, one clearing-out annunciator, and one

B’ a test-batter V.

callan-LeY One test-battery and one call-
ing-generator will answer for the exchange.

The connections of the cord system are sub-
By means of the loop--

stantially as shown.
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ing-in switch the operator can at will bridee

or cross-connect her telephone between the

palir of flexible conductors, and by means of
the calling-key she can ground one of thecon-
ductors thr ough the callmg -generator.  The
same conductor is erounded through the clear-

9o

ing-out annunciator of the pair of plugs and

Only one pair of plugs, with
their special apparatus, 1s Shown Other pairs
may be added to the operator’s cord appara-
tus or system, substantially as shown, and in
a way which will be apparent to tl:xo.*se l‘ tled
in the art. --

~In the operator’s te%t system shown m F‘w
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3 T is the test-plug, and ¢ the test-receiving
instrument. The plug is connected to a flexi-
ble conductor and is adapted to be brought
for testing into connection with one contact-
piece—say 7—of each switch at its board. It
18 grounded through its test-receiving instru-
ment. Kach operator has a cord system and

a test system suitably arranged at her board.

In thesubscriber’s station apparatus shown
in Fig. 4, 1 is the telephone-switch, 2 is the
calling-generator, 3 the signal-receiving bell,
and 4 thesubsecriber’stelephone. The circuits
are substantially as shown.
closed circuit at the subscriber’s station and
1s grounded through the signal-receiving beli
when the telephone 1s on the switch. When
the telephone 1s off its switch for use, this
oround connection is opened by the contact-
points of the switch. The apparatus should

be so connected into the line-circult that the-

calling-generator is in the circuit between the
normal ground at the subscriber’sstation when
the telephone 1s on the switch and the per-

“manentground of thelineat the central office.

The central-office calling-generators should
preferably be so constructed as to send only

 one polarity of currentto line, and thesignal-

30

receiving bells should be such as to responc
to that polarity of current. The polarized
annunclators should be so connected into their
circuits as not to be operated by the current
sent from the calling-generator.

The polarized annunciator shown in Fig.

= S ]

5 1s substantially a modification of the non-

35 polarized annunciator most generally used for
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telephone-exchanges and shown and described
in detail in the patent of James C. Warner,

"No. 266,405, and dated October 24, 1882. The

modification consists, essentially, in the em-
ployment of a permanent magnet marked
N S, attached at one end to the iron plate,
which forms the pole-piece of the electro-
magnet of the annunciator and which there-
tore charges the cores of the electromagnet
with one polarity of magnetism. The per-
manent magnet is bent so that its other end
is in close juxtaposition to the armature of
the annunciator and charges the-armature by
inductlon.

The operation of the system 1s as follows:
When a subscriber wishes a connection, he
operates his generator with his telephone on
its switch. A calling-current passes from
oground through one branch of his line to 1ts
ground connection through its annunciator
and operates theannunciator. The subscriber

- then removes his telephone from its switch

and by so dolng removes the ground connec-
tion from his line and switches his telephone
into theline-circuit. The operator onobserv-

ing the call places one of her switch-plugs in

the switch of the line and the switch Y of the
pair of pluus being 1n position, so thdt her
telephone 1s Iin"a br 1doe across the two flexi-

ble conductors of the pluﬂs she finds out by

The line is on

I

conversation what line 1s wanted.
tests the line wanted, as will hereinatter be
indicated, and if she finds it is not switched
for use she places the other plug of the pair
into its switch. She then presses on the key
& belonging to the pair of plugs, and a call-
ing-current goes to line and to ground at the
subscriber’s station and rings his bell. The
operator moves the switch Y, so that the tele-
phone 1s disconnected from the circuit, and the

" She then
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lines are connected in a complete metallic cir-

cult which does not contain any magnet ex-
cept the subscriber’s telephone apparatus.
The plugs should preferably be inserted into
the switches, so that the contact-pieces of the
plugs, which are connected by the conductor,
which is grounded through the clearing-out
annunciator, are In confact with the contact-
pleces 7 7 of the switches.

annunciators and retardation-coils of the lines.
and the other side of the circuit is grounded
through the clearing-out annunciator of the
pair ot plugs and ’rhe battery B’. The bat-
tery B’ should be of such strength in relation
to the clearing-out annuneietor and the ecir-

cuits that when it is connected as desecribed

and the subscribers’ telephones are off their

switches for use the annunciator will not be

operated: but when the telephones are re-
placed on their switches and the lines are
thereby grounded at the subscribers’ stations
the current from the battery will cause the
annunciator to indicate a call. This resultis
easy to be obtained and depends on the fact
that an electromagnet may be so constructed

One side of the
metallic circuit is then grounded through the

30
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as not to be operated when in circuit with a
battery and a certain resistance, but will be

opemted when the resistance is con51dereblv
reduced. By the means above described the
clearing - out signal will be sent in by the
mere act of the subscribers placing their tele-
phones on their switches.
be so related
cuits that the annunciator will indicate a sig-
nal when only one of the telephones 1s re-
placed on 1ts switch.

The test system 1s as tollows: When a line
is switched for use, it is grounded through the
battery B', and when a test 1s applied a circuit
1S estabhshed from the ground through the

The battery may
to the annunclator and the cir-

105
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test-receiving instrument to the line at the

point tested “and from the line at the polint

where 1t 1s switched to the ground through

the battery. The instrument will then re-
spond, 1ndicating that the line 1s in use. If
when the test is made the line is not switched,
no complete circult i1s established which con-
tains the test-receiving instrument and a bat-
tery, and the instrument will not sound. The
operator can therefore determine on testing
whether or not a line is-switched for use.

The resistance with the test-receiving instru-
ment should be such that W_hen the test 1s
made as described and the line 1s switched
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18 necessary to accomplish this result.
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there will not be enough current to operate |

the clearing-out annunciator. The test-re-
celving mstruments may be telephones and as
much resistance placed in circuit with them as
The
switches Y Y may be so left that the telephone
normally bridges the various pairs of flexible
conductors, and in that case the operator has
only to place one of her plugs in the switch of
a line to connect her telephone mLo cnc,mt

‘with the line.

Instead of the annunciator » and Ietarf]&-
tion-coil & for each line an annunciator may
be employed which has high resistance and
high retardation to tel(,phone -currents.

1 claim as my invention——

1. Ina telephone-exchangesystem, two me-
tallic-circuit lines switched in metallic cireuit

for conversation, a ground connection to said

circult at the central office and a battery and
special clearing-out annunciator in said ground
connection, in combination with a telephone,
a switch and a ground connection at each sub-
scriber’s station, said switch having contacts
to close the ground.connecmon when the tele-
phone 1s replaced on i1ts switch and said bat-
tery- having such strength as to operate said

annunciator when they are closed to each other | t

on either telephone being replaced on its
switch, substantially as set forth.
2. In a telephone-exchange system two me-

~tallic-circult lines switched in metallie eircuit
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for conversation a ground connection to said

~elrcult at the central office and a battery-and

special clearing-outannunciator insaid ground
connection, 1n combination with a telephone,

a switch and a ground connection at each sub-

seriber’s station, sald switch having contacts

to close the ground connection when the tele-
phone is replaced on its switch and said bat-

tery having such strength as to operate said
annunciator when they are closed to each other
on said telephones being replaced on their
switches substantially as set forth.

3. Ina telephone-exchange system, two me-
tallic-circuit lines each normally on closed cir-

cuit at the subscriber’s station and switched in:
‘metallic circuit for conversation, a ground con-

nection to sald circuit at the central office and
a battery and special clearing-out annunciator
1n said ground connection, in combination with
a telephone, a switch and a ground connection
at each subscriber’s station, said switch hay-
Ing contacts to close the ground connection
when the telephone 1s replaced on its switch
and said battery having such strength as to
operate sald annunciator when they are closed

to each other on either telephone being re-
-placed on its switch, substantially as set forth.

4. Ina telephone-exclmnﬂe system, two me-
tallic-circuit lines each normally on closed Clr-
cuit at the subscriber’s station and switched in
metallic circuit for conversation, a ground con-
nection to said circuit at the central oflice-and
a battery and special clearing-out annunciator

1ts switch,

3

1n sald ground connection, in combination with

a telephone a switch and a ground connection
at each subscriber’s station, said switeh hav-
ing contacts to close the ground conneection

‘when the telephone 1s replaced on its switch -

and said battery having such strength as to

~operate said annunciator when they are closed

to each other on said telephones being re-
placed on their smtchea, substantially as set
forth.

5. In a telephone-exchange system, two me-
tallic-cireuit lines switched in metallic circuit

for conversation, and the: .;unlurmla,torot one of

the lines through which the cir cuit 1s oround-
ed, a ground connection to said circuit at the
central office and a battery and special clear-

1ng-out annunciator in said ground connection,
"1n combination with a telephone, a switch and

a ground connection at each subscriber’s sta-
tion, said switch having contacts to close the
oground connection when the telephone is re-
placed on 1ts switch and said battery having
such strength as to operate said annunciator
when they are closed to each other on either
telephone being replaced on its switch, sub-
stantially as sot forth.

6. Inatelephone-exchange system, two me-
tallic-circuit lines switched in metallic cireuit
“for conversation, and the annunciators of said
lines through which the circuit is grounded, a

oround connection to said circuit at the cen-
tral office, and a battery and special clearing-

out annunciator in sald ground connection, a
switch at each subser 1b(,1' s station, said switch

having contacts to close the or ound connection

“when Lhe telephone 1s 1ep1¢med on 1ts switch
‘and sald battery having such strength as to
operate said annunciator when they are closed

to each other on either telephone being re-
placed on its switch, substantially as set forth.
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7. Inatelephone- emhange system, two me-

tallic-circuit lines switched in metallic circuit
tor conversation, and a retardation-coil of one
of the lines through which the circuit is

-grounded, a ground connection to sald circuit
‘at the central office, and a battery and special

clearing-out annunciator in said ground con-

‘nection, a switch at each subseriber’s station,

said switch having contacts to close the o round
connection when the telephone 1s replaeed on
and said  battery having such
strength as to operate said annunciator when

‘they are closed to each other on either tele-

phone being replaced on its swmch substm-

tially as set forth

8. Inatelephone-exchange system, twome-

tallic-circuit lines switched in metallic eircuit

for conversation, and the retardation-coils of
sald lines through which the circuit is ground-
ed, a ground connection to said circuit at the
central office and a battery and special clear-

‘1ng-out annunciator in said ground connec-

tion, In combination with a telephone, aswitch
and a ground connection at each subscriber’s

station, sald switch having contacts to close

ITO
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the oround connection when the telephone 1s
replececl on its switch and said battery having
such strength as to operate said annunclator
when thev are closed to each other on either
telephone being replaced onitsswitch substan-
tially as set forth

9. Inatelephone—exehanﬁ'e system, two me-
tallic-cireuit lines switched in metallic circuit
for conversation, a ground connection to one
side of said circuit at the central office, and a
battery and special cleemn g-outannunciatorin
sald ground connection, in | combination with a
telephone a switch and a ground connection at
each subscriber’s station, said switch having

contacis to close the grouncl connection when
the telephone is replaced on its switch and said
battery having such strength as to operate
sala annunciator when they are closed to each
other on either telephone being replaced on
its switch, substantially as set forth.

10. In a telephone-exchange system, two
metallic-circuit lines switched in metallie cir-
cuit for conversation, a ground connection to
one side of said circuit at the central office, and
a battery and special clear Ing-out annunciator
in said ground connection, in combination
with a telephone a switch and a ground con-
nection ateach subscriber’sstation, -~ said switch
having contacts to close the ground connec-
tion when the telephone 1s replaced on 1ts
switch, and said battery having such strength
as to operate said annunciator “when they are
closed to each other on said telephones being
replaced on their switches, substantially as set
forth.

i1. In a telephone-exehanﬂ'e system, two
metallic-circuit lines each normally on closed
circuit at the subscriber’s station and switched
in metallic circuit for conversation; a ground
connection to one side of said circuit at the
central office, and a battery and special clear-
ing-out annunciator in said oround connec-
tion, in combination with ‘Ltelephene a switch
and a ground connection at each subscriber’s
station, said switch having contacts to close
the gor ound connection when the telephone is
replececl on its switch and said battery having
such strength as to operate said annunciator
when they are closed to each other on either
telephone being replaced on its switch, sub-
stantially as set forth.

12. In a telephone-exchange system, two
metallic-circuit lines each normally on closed
circuit at the subscriber’s station and switched
in metallic circuit for conversation, a ground
connection to one side of said circuit at the
central office and a battery and special clear-
ing-out annunciator in sald oround connec-
tion, in combination with a telephene.jr a Switch
and a ground connection at each subscriber’s
statlen, said switch having contacts to close
the ground connection When the telephone is
replaeecl on its switch and said battery having
such strength as to operate said annunciator
when they are closed to each other on said

telephones being replaced on their switches,
substantially as set forth.

13. In a telephone-exchange system, two
metallic-cireuit lmes smtched in metallic cir-
cuit for conversation and the annunciator of
one of the lines through which one side of the
circuit is grounded, a ground connection to
the other %IdP of Sa1d cnemt at the central
office and a battery and special clearing-out
annunciator in sald ground connection, 1n
combination with a telephene a switch and a,
oround connection at each subscriber’s sta-
tlen said switch having contacts to close the

mound connection when the telephone 1s re-

plaeed on its switch and said battery having

such strength as to operate said annunciator

when thesf are closed to each other on either

telephone being replaced on its switch, sub-

stantially as set forth.

14. In a telephone-exchange system, two
metallic-cireuit lines switched in metallic cir-
cuit for conversation and the annunciators of
said lines throueh which one side of the cir-
cuit 18 o'r'ouncled a ground connection to the
other 31de of s.‘:ucl elreult at the central office,
and a battery and special clearing-out annun-
ciator in said ground connection, in combina-

tion with a telephene a switch and a oround

connection at each subscriber’s stavion, sald
switch having contacts to close the o'rouncl

connection when the telephone 1s repleeed on .

its switeh and said battery having such
strength as to operate said annunciator when
they are closed to each other on either tele-
phone being replaced on its switch, substan-
tially as set forth.

15. In a telep hone—exchano‘e system,
metallic-circuit lmes switched in metallic cir-
cuit for conversation., and the retardation-
coil of one of the lines through which one side

of the circuit is grounded, a ground connec-

tion to the other side of szud circuit at the
central office and a battery and special clear-
ing-out annunciator in said ground connec-
tion, in combination with a telephene a switch
and a ground connection at each subscriber’s
station, said switch having contacts to close
the o*reuncl connection when the telephone 1s
replaeed on its switch and said battery having
such strength as to operate -said annunciator
when they are closed to each other on either
telephone being replaced on its switch, sub-
stantially as set forth.

16. In a telephone-exehemre system, two
metallic-circuit lines switched in metallic cir-
cuit for conversation and the retardation-coils
of Szncl lines through which one side of the
circuit is grounded, a ground connection to the
other S1de of said elrcmt at the central office
and a battery and special clearing-out annun-
ciator in said ground connection, a switch at
each eubsember s station, said smteh having
contacts to close the ground connection when

the telephone 1s repleee{:l on its switch and
| sald battery having such strength as to oper-

two
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ate said annunciator when they are closed to
each other on either telephone being replaced
on its switeh, substantially as set forth.

17. In a telephone-exchange system, two
metallic-circuit lines connected together into
a metallic eircuit for conversation, a circuit
connection of one of said lines grounded on
one side and permanently eonnected to the
line on the other side, and the annunciator of
said line in sald circult connection through
which one side of the circult 1s grounded, in
combination with a clearing-out annunciator
in a ground connection of the other side of the
circuit, substantially as set forth. _

18. In a telephone-exchange system, two
metallic-circuit lines connected together into

a metallic circuit for conversation, a circult
connecmon of each of said lines orounded on
one side and permanently connected toits line
on the other side, and the annunciators of said
lines through which one side of the circuit is

annunclator in

orounded, in combination with a clearing-out
a ground connection of the
other side of the circuit, substantially as set
forth. |

19. In a telephone-exchange system, two
metallic-circuit lines, connected together into
a metallic cireuit for conversation, a circutt
connection of one of said lines grounded on one

' side and permanently connected to the line on.

the other side, and a retardation-coil of said
line in circuit connection through which one
side of the circuit is grounded, in combina-
tion with a clearing-out annunciator in a
oround connection of the other side of the cir-
cuit, substantially as set forth.

111 testimony whereof I have hereunto sub-
scribed my name.

MILO G. KELLOGG.

Witnesses:
Axna P. KeLroaa,
Leroy D. KELLOGG.
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