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{o all whom it may concern:

Be 1t known that I, M1iLo G. KELLOGG, of
Chicago, in the county of Cook and State of
Illinois, have invented certain new and useful
Improvements in Multiple Switechboards for
Telephone-Exchanges, of which the following
18 a full, clear, concise, and exact deseription,
reference being had to the accompanying
drawings, forming a part of this specification.

My invention relates to a telephone-ex-
change system in which induaction-coil trans-
lators are used at the central office, one for
each line; and it consists in a system of
smtehmg and of answering calls, sending
signals to the subscribers wanted, and clear-
111@-01113 signals and apparatus which I shall
describe zmd clalm in detail.

In the drawings illustrating my invention

and the deseription of the same I use metal-

lic-circuit linesand the multiple-switchboard
system of operation. The invention is, how-
ever, applicable to other kinds of lines and
to other than the multiple system of opera-
tion.

In the accmnpanymﬂ drawings, illustr atmn'
my invention, Figure 1 shows g front view of
sections of the boards to which the same lines
connect with the central-office apparatus of
two lines and the connections thereto. Tig.
2 shows an operator’s cord system to be Llsed
at each board. Fig. 3 shows an operator’s
test system to be used at each board. Fig.
418 a diagram of the subscriber’s-station ap-
paratus to be used with each line.

In Fig. 1, A A’ are the sections of the two.

boards. Eaeh board has a metallic socket or
contact-piece for each line adapted to re-
celve and form connection with the switeh-
plug shown in FKig. 2 and marked D D.
Those contact-pleces are marked 75. ITare
induction-coil translators. » » are plugs,
and w w are annunciators, there being one
of each for each line. The translators may
be of the ordinary kind used in translating
telephone-currents from one circuit to an-
other and the relays of the ordinary form of
back-contact relays, which have the relay-
contacts closed when no current passes

through the magnet and opened while a cur-
One coil of each translator
The contact-

rent 1s passing.
18 in the circuit of its line.

 in the art.

| pieces j j of a line are connected together and

grounded through the other coil of the trans-

latm and the Ime relay. One of the contact-
points of the relay is connected to the line
and the other is connected to the ground,
and the annunciator of the line is in thl‘-}', e11-
cuit between the line and the ground.

In the operator’s cord system sho_wn'in Fig.
2, D D are a pair of switch-plugs; k k, two
calling-keys; Y, a switch; v, a clearing-out
annuneiator;

battery, and B a calling-generator. Each

- pair of plugs has two keys, one switeh, and

one clearing-out annunciator. One battery
and one calling-generator will answer for the
exchange. The plugs are adapted to be in-
serted into the switch-holes of the terminals

79 at their board and form connection with

the terminals. The keys & k have each a
lever normally in contact with a point and

another point against which the lever comes

in contact when it is pressed away from the
first-mentioned point.

One of the pluﬂ's is connected by a flexible
conductor to one of the key-levers, and the

kev-level The two points against which the

Jevers normally press are connected together

and connected to the lever of the switch Y of
the pair of plugs. The other contacts of the
keys are grounded through the calling-gen-
erator. Oneof the contact-bolts of the switch
Y is connected through the operator’s tele-
phone to one side of the battery B’, and the
other bolt of the switeh is connected through
the clearing-out annunciator 2 to the same

side of the battel y. 'Theotherside of the bat-

tery 18 connected with the ground.
- In the operator’s test system shown in Fig.
3, T is the test-plug, and ¢’ the test receiving
instrument. The plug1s connected toa ﬂe‘tl-
ble conductor and is adapted to be brought
for testing into connection with any 0011taet-
piece 7 at its board and is grounded through
the test receiving 1nstrument

Only one pair “of plugs w1th their SpB‘Gld,l
apparatus is shown in Fig. 2. Other pairs
may be added asrequired by the operatorand
connected to the system substantially as de-
scribed and as will be apparent to those skilled
T'he connection of a clearing-out
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t, the operator’s telephone; B’ a
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other plug is similarly connected to the other
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and 4 the subseuber’s telephone
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annunciator with a battery should not be
through any other clearing-out annuneciator.
Each operator has one cord system and one

test system suitably arranged at her board.
- Inthesubscriber’s-station apparatusshown
1in Fig. 4, 1isthetelephone-switch; 2, the call-

ing- generater 3, the signal-receiving bell,
The Clr-
cuits and contacts are substantially asshown.

‘When the telephone is on the switch, the bell

- and generator are in the direct elremt of the

line end the circuit of the line is grounded.

- When the telephone is off the switeh it isin

20

25

the direct cireuit of the line and the ﬂround
connection of the line at the subser lber s sta-
tion is removed. -

The subscriber’s- station appemtus should
preferably be connected into the line-cireuit

so that the translator-coil atthe central office

is not in the normal circuil from the sub-
seriber’s ground through his calling-genera-
tor to ground throufrh the 1ela,y-p0mts and
annunciator.

The operation of the system is as follows:

When a subscriber wishes a connection, he

operates his generator and a current passes

“through the ground-cireuit, which includes

30

his generator and annunciator, and operates
The operator on observing |

the annunciator.
the call places one of her plugs D in the me-

tallic socket of the line and places the switch

Y so that her telephone is in c¢ircuit with the

: plug. A complete circuit is thereby estab-

35

 thence to ground through the translator-coil
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lished which can be traced from the ground

through the battery B', the opemtore tele-
phone, the switch Y to "the other plug, and
and relay of the line. The operator can then

currents being translated from one circeuit to

the other throunh the translator, and can find .
‘outwhatlineis Walltecl

line wanted, as will heremafteI be indicated,

of the line.

phone and Dbattery.
with the plugin the socket of the line wanted,

seriber’s station.

third lefr to the circuit of the two coils.

any telephone-current generated in the cir-

cuit of one line will be translated through the |
translators of the two lines to the circuit of |
theotherline. The twosubsecriberscan there-

fore carry on conversation.

When a plug is in the socket of any line, '

the line-relay is in closed circuit with the |

| ator,

operate the annunciator.

ever,

She then tests forthe

| battery B’, and the 1*eiay'—armature b’eing at-

tracted the circuit of the line to ground
through the annunciator is opened. When,
therefore,

ground eenneetmn at the central ofﬁee 18

:opened

When a subscriber desires to send a clear-
ing-out signal, he operates his calling-gener-
(whiehi he. may do after replacing his
telephone on the switch.) A currentisthere-
by generated in his line-circuit, and an in-

70

a line 1s switched as described, 1ts

75

duced current is.generated in the circuit

which contains the clearing-out annunciator,
and will operate it.
“The battery 13" should be so 1elated to the

'relays and clearing- out annunciators that

when they are connected as described the
battery will operate the relay, but will not
This result can be
easily obtained by having the relays of more
sensitive construction than the annuneciators.

30

Although the battery B’ does not operate

the clearing-out annunciators, it will, how-
1e1nfelee the clearing - out cuuents
Whleh are sent through them.

The test system is as follows: When an op-
erator tests any line, she places her test-plug
T on the metallic socket 7 of the line. If,
then, ihe line is switched as described, a
complete circuit is established from the
ground through the test receiving instrument

| to the piece j tested, thence to the piece j,

in which a switch- plun‘ is inserted, and thence
to ground through the battery B'. "The instru-
ment will then sound or respond. If, how-
ever, there is no plug in a socket of the line,
theinstrument will not sound. Theoperators

| can, therefore, determine on testing Whether
converse with the subsecriber, the telephone-

or not any ]me 1S In use. |

The clearing-out annunciators should pref-
erably be eonsm ucted as to offer considerable
retardation to telephone-currents.

be used if desired. |

It is not necessary to the oper ation of the
system that the central-office connections be
all made to ground, as described. For 1n-
stance, the tr ansletm -coils might be connect-
ed toe"ethel by a metallic- euemt connection
instead of coing to ground, and 1n that case

| the connection ef the test sys‘rems the call-

“and the calling-generatoris thereby meluded!
~ in a closed circuit with the translator-coil of -
the line, and induced currents will be sent to .
the line, which will ring the bell at the sub-
The opelater then releases
the key and movés the switeh Y, so that the | temporarily connected together for conver-
clearing-out annunciator is eonneeted in a
The
lines are then connected for conversation and |

ing-generator, and the battery B’ would be
preferably to this eireuit eonneetlon instead
of to ground, as described.

It will be observed in this system that the
cireuits of any two pairs of coils which are

sation between the subscribers are in connec-
tion. This connection is, however, between
the clearing-out annunciators of the two pairs
of plugs used in making the connections.
These annunciators may be of such construc-
tion as to offer comnsiderable retardation to

In cer-
| tain cases separate retardation-coils might
and if she finds thatitis notalreadyin use she
places the other plugof the pairin the socket
The translator-coils of the two .
lines are thereby included in a closed circuit
and the circuit is grounded through the tele-
The operator then
presses on the key-lever which is connected
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the passage of telephone currents and form

| 1etm ding-coils.

With properly-constr ueted appar atus and
cncmts the connection above described will
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not prevent the successful Operetmn of the
system. -

I claim as my invention— .

1. In a telephone-exchange system, metal-
lic-cireuit lines, translators for said lines, one
translator for each line, one coil of which is
1in the cireuit of the line, in combination with
a switchboard, switch-contacts on the board,
one for each line, connected through the other
coil of the translator to the ground, switch
apparatus to connect together any two of said
contacts, battery throu oh which the contact

0of a lil1e is grounded When connected with

another contact, and relays one for each line
in circuit with the translator-coil between its
contact and the ground, said relay having two
contacts normally closed but open while con-

nected with the battery, one of said contacts’
- being connected with the line and the other
to a oonneetlon to ground, substantially as

set forth. -

2. In a telephone-exchange system metal-
lic-cireuit lines, translators for said lines, one
translator for each line, one coil of which is
in the circuit of the line, in combination with
a switchboard, switech-contacts on the board,

- oneforeach hne connected through the other
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coil of the tmnslator to the 1n**round switch
apparatus to connect to G‘ether any two of said
contacts, a connection from a contact thus
connected to the ground, but not through its
translator- coil, ba,ttery in said conneetlon
relays one for each line in circuit with the
translator-coil between its contact and the
ground, said relay having two contacts nor-
mally closed but opened while connected with
the battery, one of said contacts being con-
nected with the line and the other to a con-
nection to ground, and annunciators, one for

each line in its connection to #round sub-J

stantially as set forth.
3. In a telephone-exchange system, metal-
lie-circuit lines, translators for said lines, one

translator for each line, one coil of which is

in the circuit of the line, in combination with
a switehboard, switch- eontaets on the board,

one for each hne connected with one side of
the other coil of the tr anslator and the other

side of the coil being connected with the

same side of the same coils of the other trans-
lators, switeh apparatus to connect together
any two of sald contacts, relays one for each
linein circuit with the translator-ooﬂ between
its contact and the common connection of the
colls, and battery in closed circuit with said

relay while a contact of its line is connected

with a contact of another line, said relay hav-
Ing two contacts normally closed but opened

whﬂe connected with the battery, one of said |

contacts being connected with the line and
the other toaoonneotmn to ground, substan-
tla,lly as set forth.

4. In a telephone-exchange system, metal-

lic-circnit lines, translators for sald lmes, one

translator for eeoh line, one coil of which is
in the circuit of the line in combination with

one for each hne connected to one mde of tho
other coil of the trensletor and the other side

of the coil being connected with the same side
of the same ooils of the other translators,
switch apparatus to connect together any two

of said contacts, relays, one for each line, in
circuit with the translator-coil between its
~contact and the common connection of the

colls, and battery in closed circuit with the
relay while a contact of its line is connected
with the contact of another line, said relay
having two contacts mnormally olosed ‘but
opened while connected with the battery, one
of sald contacts being connected with the line
and the other to a eonneetlon to ground, and

annunciators, one for each line in its connec- -

tion to n‘round substantially as set forth.

5. In a telephone exchange system, metal-
lic-circuit lines and tmnslators, one for each
line, one coil of which is in the circuit of the
line, in combination with switching appara-
tus to connect any two of the other coils of
the translators intoacomplete circuit, annun-
ciators, one for each line in a normally closed

- ground connection of the line, contact-points

in such normal ground connection normally

70
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closed but open whﬂe the translator-coil of

the line is connected in circuit with another
translator-coil, a ground connection of each
line at the subseriber’s station, open while

95

the line 1s in use for conversation and closed

~while a signal is being sent by the subscriber,

and a calling-generator between such grounds
at the subscriber’s station and central office,
substantially as set forth. | |
6. In a telephone-exchange systeni, metal-

ICO

lie-circuit lines and tmnslatom, one for each

line, one coil of which is in the circuit of the
line, in combination with switching appara-

tus to connect any two of the other- coils of

105

the translators into a com plete circuit, annun- -

ciators one for each linein enormolly closed
ground connection of the line, a switch at
eaeh subseriber’s station with contacts to

ground the line as long as the telephone ison

I1I0

the switch, and a calling-generator between .
such grounds at the subeerlber s station a,nd |

Centml office, substantially as set forth.

lic-circuit lines and translators, one for each

115
7. In a telephone-exehanfre system, metal-

line, one coil of which is in the circuit of the

hne in combination with switching appara-
tus to connect any two of the other coils of
the translatorsinto a complete circuit, annun-
ciators, one for each linein onorma.llv closed

1*01111(1 connection of the line, contectupomte
111 such normal ground conmection normally
closed but open whlle the translator-coil of

120
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the line is connected in circuit with a trans- -

lator-coil of another line, a switch at each
subscriber’s station with contacts to ground
the line while the telephone is on the smtoh
and a calling-generator between such n'rounds
at the eubserlber s station and centml ofﬁce,
substantially as set forth.

8. Inatelephone-exchange system,two me-

o switchboard, switch- oontaets on the board, | tallic-circuit lines and tmnslatms for said

130



- lines, one tlanslator for eaoh line, one coil | eeohaoontaot-pleoe electromagneticdevices, 5 5

of Wthh is in the circuit of its line, the other

two coils of the translators bemﬂ' tempora-

~ rily connected in a complete cireuit for con-

I0

versation between the two eubscubers re-

lay in circuit with said other coils, a crround
connection to each line normelly closed but

nected for conversation,calling-annunciators,
one for each line in its said n‘tound connec-
tion, calling apparatus at each subscriber’s

station in the line-circuit while being oper-

ated, and a ground connection for each line
at 1LS eubsomber s station closed at the will of

‘the operator, substantially as set forth.

9. In a telephone-exchange system, a me-

~tallic~circuit line normal]y grounded at the

central office and having in its circuit at the |

20

central office one coil of its translator, the
other coil of the translator being tempommly

switehed for conversation Wlth a translator-

- coil of another line and automatic discon-

25 ¢

necting apparatus to dlsoonneot theline from

the ﬂ‘round at the central office as lonn" as the
coll is thus switched. |

10. In a telephone- exohen ge system, mo

: metalllo circuitlines,each normally grounded

30

“at the central office amd having in its circuit

at the central office one coil of its translator,
the two other coils of the translators bemfr
temporarily switehed in a circuit for conver-
sation and automatically disconnecting ap-
paratus for each line to disconnect the line

~from the ground at the central office as long

35

as its coil is thus- switched.
11. In a telephone-exchange system, a me-
talhc circuit line normally g orounded at the

- central office and normally grounded at the
- subseriber’s station, a calling-annunciator in

40
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1ts ground oonneetlon ab the central office,
and a calling-generator in the line-circuit at
the subsecriber’s station, in combination with

a translator for the lme at the central office, |

one coil of which is in the circuit of the line,
switching apparatus to disconnect the line

~ from the crround atthe central office in switch-

ing the other coil of the translator in a com-

| plete circuit for conversation, and a clearing-

50

out annunciator in said complete circuit.
12. In a telephone-exchange system, sub-

scribers’ telephone-lines, annunolatore one |

for each line, each normally in a olroult with
its line, sw1tol1es on a switchboard, one for
each subscriber’s talking-circuit and having

!

one for each line, each aetuated when a cur-

rent is established through it to open the nor-

“mal circuit of the line WIth the annunciator,

pairs of switch-plugs, each plug having a con-
tact-piece adapted to form connection with
-said contact-piece of the switech of
- open while its translator - coil is thus con- |

a sub-

seriber’s talking.cireuit when the plug is
placed in said switch to switeh said. talking-

circuit for conversation, said oonteot—pleees
of the pair of plugs bemﬂ' connected together
by a flexible switch- oonductor and a, b&ttely
connected on one side to said sw1teh conduc-
tors of said pairs of plugs and on its other

-gide to circuit connections, one through the
electromagnetic device of each line to said

contact-piece of the switch for the line.

13. In a telephone-exchange system mui-
tiple switchboards, Subsenbels telephone-
lines, annunciators one for each line, each

normally in a circuit with its line, smtohes |

one on each board for the talking-circuit of

6o
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each subseriber and having eaoh a contact- -

piece, electromagnetic devices, one for each
line, each actuated when a current is estab-
lished through it to open the normal circuit
of the line Wlth the annunciator, pairs of

switch-plugs at each board, each plun' having

a contact-piece adapted to form oonneotlon
at its board with said contact-pieces of the
switches of the subscribers’ talking-circuits
when the plug is placed in elther of said
switches to switch a talking-circuit for con-
versation, said eonteot-pleoes of each pair of
plugs bemﬂ* connected together by a flexible
Siz'vitch-oonduetor:. a battery or batteries con-
nected on one side to said switch-conductors
of said pair of plugs and connected on the
other side in circuit connections, one through

| the electromagnetic device of each line to said

switch contact-pieces of the switches of the
Ime and test receiving instruments, one at
eeoh board, each oonneeted on one side to

said last-named side of said battery or bat-

- teries and on its other side to a test plug or
- device adapted to be brought for testing into
- connection with either of sa,ld switch oontaot—
- pleces at its board. |

In testimony whereof I have hereunto sub-

|

scribed my name.
- | MILO G. KELLOGG.
Witnesses: | |

CALVIN DE WOLF,

EDWARD S. FRASHER.
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