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To all whom it may concern: | induction-coil with the metal conductor here-
_Be it known that I, Miro G. KELLOGG, of | inafter mentioned. 1w w are two annunecia-
Chicago, in the county of Cook and State of | tors, one for each line.
Illinois, have invented certain new and useful At each board there is a pair of plugs, g5
5 Ilmprovements in Multiple Switchboards for | (marked D D’',)a test-battery for the pair of
lelephone-Exchanges, of which the followlng | plugs, (marked B’,) a clearing-out annunecia-
1s a full, clear, concise, and exact description, | tor for the pair of plugs, (marked v,) an op-
reference being had to the accompanying | erator’s telephone, (marked 7,) a switeh for
drawings, forming a part of this specification. | the pair of plugs, (marked Y,) and a calling- 6o
ro My invention relates especially to a metal- | generator, (marked B.)
lic - eircuit telephone - exchange system in The switeh Y has a lever and three con-
which induction-coil translators or convert- | tact-bolts on which the lever may alternately
ers, one for each line at the central office, are | be placed. The plugs of a pair are connected
employed to translate the telephone-currents | together by flexible conductors, and in the 65
15 from one circuit or line to another eircuit or | cireuit between them is their test-battery B'.
line. | Each plug is adapted to be placed in connec-

It consists of a system for calling, switch- | tion with each metal socket 7 at its board.
Ing, testing, and clearing-out signals for such | The lever of the switech is connected to the
an exchange which I shall deseribe and claim | cirenit which connects the two plugs, pref- 7o

20 1n detail. o erably so that the battery B'is in circuit be-

In the aceompanying drawings, illustrating | tween the lever and the plug D. One side of
my invention, Figure 1 represents sectional | the telephone, one side of the calling-gen-
views of two switchboards with the central- | erator, and one side of the clearing-out an-
oifice switches and apparatus for two lines | nunciator are connected with the three con- 75

25 of the exchange and the connecting and an- | tact-bolts, respectively, of theswitch'Y. The
swering apparatus at each board for answer- | othersides of the telephone,calling-generator,
ing calls, connecting the translators of the | and clearing-out annunciator are connected
two lines, testing to see whether the lines are | together by metal conductor and are con-
in use, and receiving clearing-out signals for | nected by metal conductor with the same 8o

3o a connection which may be made. Fig. 2| side of the various other instruments of the
shows in diagram a subscriber’s-station ap- | same kind in the exchange. ~ One side of one
paratus to be used in the exchange system. | of the coils of each translatoris connected by

In Fig. 1, A A"are twoswitchboards. Other | metal conductors with the same sides of these
boards may be added and used as required | instruments. Only one pair of plugs, with 8s

35 forthesize of the exchange. Each board has | their special apparatus, is shown at each
anetalsocket or switch contact-piece foreach | board. One telephone answers for each op-
line. These sockets or contact-pieces are | erator and one calling - generator may be
marked 77 and are each adapted to receive | used for the whole exchange. Otherpairs of
the switch-plugs at the boards, and thereby | plugs, with their special apparatus, may be go

1o form contact with the contact-piece of the | added for each operator as she may need, and
plug and also have the test-plug contact- | their connection to the other apparatus is
pleces applied to them for testing. 11 are | substantially the same as has been described
induction-coil translators, one for each line. | and is shown and as will be apparent to those

ttare induction-coils, and T T are test-plugs, | skilled in the art. o 95

45 one of each for each operator. One coil of | The other side of each translator-coil men- -
each of these induction-coils is in circuit | tioned above isconnected to the métal sockets
with the telephone of the operator. The test- | j 7 of the line to which the translator belongs.
plug T is connected to a flexible conductor | The other coil of each translator is connected
and 1s adapted to be brought for testing into | into eircuit with its line. TFrom the center roc

5o contact with each contact-piece j at its board | of the last-mentioned coil of each line a

and is connected through the other coil of the | branch wire passes to ground through the




“annunciator of the line.

- The connections of
the first-mentioned coil arelocal tothe central

 office and: it may be called the ‘“local” coil.
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. 20

~ presses. on his key 5 and while domn‘ SO |

30

:Ley
tially as shown and may be in other ways

In the subsecriber’s-station apparatus shown

in Fig. 2, 1is the telephone-switch; 2, the sig-

nal—recewmﬂ' bell; 3, the calling- genel ator
the. subsembel S. telephone and da ealhnn‘-
The circuits and contacts.are. substen-

which will carry out substantially the opera-

tions  which will hereinafter be described.
"When the key 5is pressed, the line-circuit is
~grounded at the central office.

Otherwise
theline-circuitis notgroundedthere. When
the generator 31s operated, it.1s in the metal-
lie circuit of the line. When the telephone
is on theswiteh, the signal-bell is i_n__thedireet
circuit of the line, and when the.telephoneis
off the switch it is itself in the direct circuit
of the line.
The operation of the system is as. follows

When a subscriber wishes to make a call, he

operates his calling - generator. - A eallmw-
current then passes in a circuit from Lhe
ground at his station through that side or
b_renehof the line in. which the oenerator is
to ground at the central office, through the
1111e annunciator, and operates the annuncia-
tor. Part of the current generated will pass
through the complete metalhe circuit of the

- line, but enough will pass through the ground-

35

elremt traced .a,bove to operate the annuncia-
tor. When the operator to whom. the an-
nunciator is assigned observes the call, she

- places one of her switch-plugs D 11_113_0. the

metal socket of the line at her board and
moves the lever of the switeh Y belonging to

with it.. A compilete metallic circuit is thus
established 1n which i1s.included the opera-

 tor’s telephone, the test-battery B’, and the
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local coill of the translator of the line. The
subsecriber having taken- his telephone from
its switch, the telephone is included in a me-

‘tallic circuit with the line and the other coil

of the translator. The subscriber and oper-
ator may then converse and. the subsecriber
oive. his call.
line wanted, as will be described, and if it
tests not in use places.the mate to the plug
(marked D') into the metal socket of the line
wanted. Thelocal coil of the translator of

the line wanted is thereby connected in a

metalhe circuit with the local coil of the call-

ing-line, and this circuit has the test-battery
B of the pair of plugs in it and is bridged

or cross-connected by the Opemtm S tele—-
phone

with the eellmg—genemtm and the generator

is in a bridge-circuit of the meta,lhc, circuit
~containing the two colls, and the generator
being Opera,ted current goes thr ourrh both. |
! coﬂs and induced curr ent 1s gener eted in the

metallic circuit of both lmes
the subscriber wanted will therefore be rung.

‘with the clearing-out annunciator,

suf
annunclator it nevelthelese 1emf01ce3 the

flows
wanted todetermine whether 1t 18 in use, she
places.her test-plug T on the contact-piece 7

. the plug sothat her telephone isin connection |
40

The operator then tests the

The operator then moves the lever
of the switch Y so that it is in connection

The bell of | ondary. of the induction-coil 7 to the lever of

the switeh Y, and thence through the flexible

2 _ R . 592,408

The operator then moves the lever of the
switch: Y so that it is in connection with the

clearing-out annunciator, and the annuncia-

tor is thereby connected in a bridge or cross-

connection of the metallic circuit which con-
tains the two translator-coils. The subscrib-

ers. can then converse, the telephone-cur-
rents being translated from one metallic-cir-

cult line to the metallic circuit which con-

tains the two local coils and from said cir-

cuit to the other metallic-circuit line.

When a subseriber wishes to send a clear-
ing-outsignal, he operateshis celling-genere,-
‘tor without pressing on his key o.
1is thereby genelated in his metalli¢-circuit;
Iline and an induced current is generated in
the local coil of the line which will operate

A current

the clearing-out annunciator which is in e¢ir-
cuit with such coil (being in a. cross-connect-
ing circuit to the circuit of the twolocal coils
of the lines) and between the two coils.
"W.hen the contacts of two lines are con-

nected together and the ecircuit of their in-
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duction-coils is bridged by a clearing-out an-

‘nunciator, as above described, the battery B’

of the pair of cords used is.on closed: cireuit

and al-
though the cuuent from the battel y 18 not
lclently strong to operate the clearing-out

clearing-out current sent from. either oper-
ator’s Weneletm and insures the operation of

the clem ing-out annunciator when the clear-
ing-out cu11e1113 1S sent:

The operation of the test system 1s as fol-
‘When the operator wishes to test a line

at her board of the line to be tested. If, then,

the line has.a switch-plug in one of its con-
tact-pieces 7 at another board, a complete eir-
cuit is established, which contains one coil of

the induction-coil 7 of the operator making the
test and the battery B,

piece ). Thiscircuitmaybetraced asfollows:

serted, and thence through the battery in cir-

cult with the plug (md a local coil 7, con-

nected with 1t, to the metal conductor. A

current will t.he_r.efore pass through the coil
of the induction-coil which will cause an in-
‘duced current in the other coil of the indue-
tion-colil and make a click in the operator’s
‘telephone.
-phone and secondary of the induction-coil
when a test is. made is, say, from plug D in
‘the contact-piece of the calling-line, thence
‘through the translator-coil of the line to the

- The closed circuit. of the tele-

‘common wire which unites. the translator-
“colls, thence through the telephone and sec-

| which is In circuit
‘with the switch-plug which isin said contact-
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from. the metal conductor heretofore men-
tioned through the coil of the induction-coil
to the test-plug T, thence to the contact-piece
17, where the test is made, thence to the con-
tact-piece 4, in which the switeh-plug is in-
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cord to D.
piece 7 of the line, no such complete circuit is
established Whl(}h contains the coil of the in-
duction-coil 2 of the testing g apparatus and a
battery and no click will be made in her tele-
phone. Shecan therefore determine on fest-
ing whether or not the line is in use.

The connections of the local coils of the
translators and of the operator’s apparatus
to the same are all metallic and without
ground connection or circuit, and therefore

when two coils are connected together for

purposes of conversation their circuit is not
subject to interference from earth currents or
connections.
certain extent be obtained should the metal-
lie - circuit connection I have described be
purposely or accidentally connected with the
ground at a certain point.

1The induction - coils 2 ¢, with their tele-

phones 7 ¢, may be considered as test receiv-
ing instruments. Other forms of test receiv-

Ing instruments may be used.

It will be observed that when two of the
local coils of translators are left connected
into a complete metallic cireuit for conversa-
tion between two subscribers the circuit is
bridged between the coils by a clearing-out
ann unemtm This annuaneiator should pref-
erably be of such a construction as to offer
considerable retardation to the passage of
telephone-currents, With such a eonstruc-
tion no great amount of the telephone-cur-
rent will be diverted from the complete me-

tallic circait of the two coils and the conver-

sation will not be materially reduced. If
for any reason the clearing-out annunciator
should not be retained and still the bridge
connection be retained, I prefer to place in
the bridge connection some other form of re-

tardation apparatus to telephone-currents.

I claim as my invention— |

1. In a telephone-exchange system, multi-
ple switchboards, metallic- cu*mut lines and
translators at the central off ce for said lines,
one translator for each line, one coil of which
1s in the circuit of the 11116, in combination
with switch-contacts, one foreachline on each
board, the contacts of theline being connected
together and connected to one side of the
other coil of the translator, the other side of

- sald coil being connected by metallic connec-
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tion with the same side of the other like coils
of the translators, switch apparatus at each
board to connect together any two of said
switch-contacts at the board, a clearing-out
annunciator bridged across the eircuit of the
colls of two lines thus united and a calling-
generator ateither of thesubseribers’ stations
operated 1in the circuit of his line to send a

clearing-outsignal, substantially as set forth.

2. In atelephone emh&nﬂe system,aswitch-
board metallic-cirenit lmes and translators
ab the central office for said lines, one trans-
lator for each line, one coil of which i isin the
circuit of the hnej_m combination with switch-
contacts on said board, one for each line, to

If there is no plug in a contact-

These advantages would to a

which one side of the other coil of the line-

translator is connected, a metallic connection
between the other sides of said other coils of
the translators, switch apparatus to connect
together any two of said switch-contacts at
the board, a clearing-out annunciator bridged
across the cireunit of the coils of two lines thus
united and a calling-generator at either of the
subscribers’ stations operated in the circuit
of his line to send a clearing-out signal, sub-
stantmlly as set forth.

3. Inatelephone-exchange system,a switch-
board, metallic-circuit lmes and translators
at the central office for said lines, one trans-
lator for each line, one coil of whleh 1s 1n the
circuit of theline, in combination with switch-
contacts on said bom*d, one for each line, to
which one side of the other coil of the line-
translator 1s connected, an ungrounded me-
tallic connection between the other side of
said last-mentioned coil and the saine side of
the same coils of the other translators, switch-
Ing apparatus to connect together any two of
sald switch-contacts, a clearing-out annun-
ciator bridged across the circuit of the coils
of two lines thus united and a calling-gen-
erator at either of the subscribers’ stations
operated in the circuit of his line to send a
clearing-out signal, substantially as set forth.

4. Inatelephone-exchange system,a switch-
board, telephone-lines and translators at the
central office for said lines, one translator for
each line, one coil of which is in the circuit
of the line, in combination with switch-con-
tacts, one for each line on the board, con-
nected to the one side of the other coil of the
translator of the line, metallic connections
between the other side of said last-mentioned
coll and the same side of the same coil of each
of the other translators, switching apparatus
to connect together any two of said switch-
contacts a clearing-out annunciator bridged
across the circutt of the coils of two lines thus
united and a calling-generator at either of
the subsecribers’ stations operated in the cir-
cuit of his line to send a clearing- out signal,
substantially as set forth. |

5. Inatelephone-exchangesystem,aswitch-

'bom'd telephone-lines and translators at the

eentml office for said lines, one translator for

each line, one coil of which is in the circuit
of the line and one side of the other coil of
which is In a completely metallic connection
with the same side of the same coil of each of
the other translators, in combination with
switch apparatus to connecttogether the other
sidesof any two of such coils of the translators
a clearing-out annunciator bridged across the
circuit of the coils of two lines thus united,
a battery in ecircuit with satd clearing-out an-
nunciator, and a calling-generator operated

ateltherof the subserlbers stations in the cir-

cult of his line to send a clearing-out signal.

6. Inatelephone-exchangesystem,aswitch-
board, telephone-lines and translators at the
central office for said lines, one translator for
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cach line, one coil of which is in the cireunit
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of the line and one side of the other coil of
which is in ungrounded completely metallic
connection with the same side of the same
coil of each of the other translators, in com-
bination with switch apparatus to connect to-
gether the other sides of any two of the last-
mentwned coils of the translators, a clearing-

out annunciator bridged across the circuit of

the coils of two lines thus united, a battery
in circuit with said clearing-out annunclator

and a calhng-generator Operated at either of |

the subscribers’ stations in the circuit of his

line to send a clearing-out signal snbsta,n--
tially as sef forth.

7. In a telephone- exeh&nwe system, multi-
ple switchboards, metallic- c1rcu1t lines and

translators at the central office for said lines,

one translator for each line, one coil of which

- 18 in the circuit of the line, in combination

20

with switch-contacts, one for each line on
each board, the switch-contacts of a line be-
ing connected together and to one side of the
other coil of the translator of the line and the
otheérside of said coil being connected through

metallic conductor to the same side of the:

same coil of each of the other translators,
pairs of plugs at each board, the plugs of each

- pair being connected by a flexible conduct-

- ing-circuit and each plug

30
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connection with each of said switch-contacts

‘at its board, a battery in circuit between the

plugsof each pair, a-clearing-out annunciator

br1d0'ed across the circuit of the coils of two.

lmes united by the plugs of -a pair of plugs
and a, cal]mg-generator operated at either of

the subscribers’ stations in the circuit of his

line to operate the clearing-out annunelator

substantially as set forth. .
- 8. In a telephone-exchange system, multi-

ple switchboards, metallic-circuit lines and
translators at the central office for said lines,
one translator for each line, one c¢oil of which

is in the circeuit of the line, in combination

with switch-contacts, one on each board for

each line, said contacts of each line being
- connected together by metallic conductor and

to one side of the other coil of the line-trans-
lator and the other sides of the same coils be-

ing metallically connected together,switching

apparatus to connect together any two of said
switeh-contacts on any board, a battery be-
tween them when thus conneeted a clearing-

- out annunciator bridged across the circuit of

the coils of two lines t’hus connected and test

any two of said switch-contacts on any board
a battery between them when thus connected,

‘adapted to form

receiving instruments, one at each board
each connected metallically on one side to the
last-mentioned side of the last-mentioned
coils of the translators and on the other side
to a plug or device adapted to be brought
for testing into connection with each of s:—ud
switch- contacts at its board, substantially as
set forth. |

9. In a telephone-exchange system, multi-
ple switchboards, telephone-lines and trans-
lators at the central office for said lines, one
translator for each line, one coil of which is
in the circuit of the line, in combination
with switch-contacts, one on each board for
each line, said contacts of the line being con-
nected metallically to one side of the other
coil of the line, the other side of the coil be-
ing connected metallically with the same side
of each the same coils of the other transla-

y 55
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tors, switching apparatus to connect together

a clearing-out annunciator bridged across the
circuit of the coils of two lines thus con-
nected and test receiving instruments, one at
each board each metallically connected on
one side to the last-mentioned side of the last-
mentioned coils of the translators and on the
other side to a plug or device adapted to be
brought for testing into connection with each
of said switch- contaets at its board.

10. In a telephone-exchange system, metal-
lic-circuit lines and tra,nslatms for said lines,

one translator for each line one coil of which

isin the circuit of theline, in combination with
the line-annunciator of each line grounded
on one side and connected on the other side
to the center of said coil of the line, a call-
ing-generator in the circuit of the line at the
subscriber’s station, switching apparatus at
the subseriber’s statlon to at W111 eround the
line-circuit there, a switching appa,mtu's to
at will connect together the two other coils
of any two translatom, and a clearing-out an-
nunciator bridged across the circuit thus es-
tablished thr onﬂ*h sald coils and from Dbe-
tween said coﬂs substantially as set forth.

In testimony whereof I have hereunto sub-

scribed my name.

MILO G. KELLOGG.

Witnesses:
CALVIN DE WoLr,
FRANCES D. KELLOGG.
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