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To all whom it may concerw:

Be it known that I, MiLo G. KELLOGG of
Chicago, in the eounty of Cook and State of
Illim}is, ha-ve invented certain new and useful
Improvements in Multiple Switchboards for
Telephone-Exchanges, of whichthe following
is a full, clear, concise, and exact description,
reference being had to the accompanying
drawings, forminga part of this speclﬁe.at]on

My invention 1elates especially to a tele-

phone-exchange system in which induction-
coil tmnslatms or converters, one for each
line at the central office, are employed to trans-
late the telephone- cuuents from one circuit
or line to another circuit or line.

It consists in a system of answering-calls,
clearing-outsignals, and calling from the cen-
tral office which I shall describe and claim in
detail.

In the drawings and in the description of
the system I 111{11(38,136 the lines as metallic-
circuit lines, Theinvention is, however, ap-
plicable to other kinds of hnes, as nround-
cireuit lines. |

In theaccompanying drawin gs, illustrating
my invention, Figure 1 represents sectional

views of two switchboards with the central-

office switches and apparatus for two lines of
the exchange and the connecting and an-
swering apparatus at each board for answer-
ing calls, connecting the translators of the
two lines, testing to see whether the lines are
in use, and receiving clearing-out signals for
a connection which may be made.  Iig. 2
shows in diagram a subscriber’s-station ap-
paratus to be used in the exchange system:.
In Fig. 1, A A' are two switchboards.
Other boards may be added and used as re-
quired for the size of the exchange. Each
board has a metal socket or switch contact-
piece for each line. These sockets or con-
tact-piecesaremarkedjjand are each adapted
to receive the switch-plugs at the boards and
thereby form contact with the contact-piece
of the plug and also to have the test-plug
contact-pieces applied to them for testing, as
will hereinafter be described. I Iaretwoin-
duction-coil translators or converters, one for
each line. w v aretwo annunciators, one for
each line.

At each board there is a pair of plugs, | the art.

their test-battery B'.

special apparatus, may be added for

(marked D D',) a test-battery for the pair of
plugs, (marked B',) a clearing-out annunci-
ator for the pair of plugs, (marked »,) an op-

rator’s telephone, (marked ¢,) a switeh for
the pair of plugs, (marked Y,) and a calling-
generator, {(marked I3.) The switch Y has a
lever and three contact-bolts on which the le-
ver may alternately be placed. The plugs of
a pair are connected together by flexible con-
duectors, and in the euemt between them is
Each plug is adapted
to be placed in connection with each metal
socket 7 at its board.

The lever of the switeh is connected to the
circuit which connects the two plugs prefer-
ably so that the battery B’ is in circuit be-
tween the lever and the plug D. One side
of the telephone, one side of the calling-gen-
erator, and one side of the clearing-out an-
nunciator are connected with the three con-
tact-bolts, respectively,of the switech Y. The
other sides of the telephone, calling-genera-
tor, and clearing-out annunciator are con-
nected together by metal conductors, and are
connected by metal conductors with the same

side of the various other instruments of the

same kind in the exchange. One side of one
of the coils of each tl&llS]ELt(Jl 18 connected
by a metal conductor with the same sides of
these instruments.

¢ ¢ are induction-coils, and T T are test-
plugs, one of each for each operator. One
coil of each of these induction-coils is in
circuit with the telephone of the operator.
The test-plug T is connected to a flexible con-
ductor adapted to be brought fortesting into
connection with each contact- -piece j at its
board and is connected through the other
coil of the induction-coil with the metal con-
ductor mentioned above.

Only one pair of plugs with their special
‘apparatus is shown ateach board. One tele-
phone answers for each operator, and one
calling-generator may be used for the whole

exchange. Other pairs of plugs, with their
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operator as she may need, and their connec-

tion to the other. appm&tus 18 substantla,llyﬁ |
the same as has been described and is shown
and as will be apparent to those skilled in
The other side of each translator-
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 metal sockets 7.

coil mentioned above is conneeted. to. the |
7 oft the line to: which: the |

translator belongs. The other coil of each
translator is connected into circuit with its |
line,

coll of each line a branch wire passes. to
ground through the annunciator of the line.

The connections of the first-mentioned coil

' ~are local to the central office and it may be

10

called the ‘“‘local” coil.
Inthe subscriber’s-station apperatus shown

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

- wayswhich will carry out substantially the op- |
erations which. will hereinafter be described.
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-the generator i 18 1 & bridge-circuit of the me- |

1sgrounded. at the central office.

swnal reeewmﬂ* bell; 3,. the. celhng-e*eneraﬁ

tor 4, ‘the eubecnbers telephone and 5 a
oal_lmﬂ'-key The circuits and contacts are
substantially as shown and may be in other

When: the key. 5 1s. pressed, the li'ne-oi’rouit
theline-cireuit isnot grounded the1e “When
the:generatonis. operated it is.in the-metallic
cireuit of the line. When the telephone is

off the switeh. it 18 itself in the direct; circuit
of the line..

The operation of the system is.as follows-: ?f“lows ‘When the-operator wishes-to test a line

wanted to-determine whether it is in use, She
places her test-plug T on the oontaot-pmoe 9
“at her board.of the line to be tested. If, then,
-the line has a switch-plug in one of 1ts con-
taet-pleces.
the line in.which. the generatoris to-ground at | eireuit is:established which.contains one coil
of her induction-coil 2 and the battery I3,
-whiech isin circuit with the switch-plug which
is in: said: contact-piece j.
therefore pass through. the coil, which will
eause: an. iInduced ourre'nt in the other coil
‘and ocecasion a click in the operator’s tele-
‘phone...
-piece 7 of theline, no such.complete circuit is
established. whmh contains.the coil of her in-
.duetion-coil and a battery, and the click will
not be made in her telephone.
fore:determine on testmﬂ‘ whether or not. the

- eult 1s-thus established, in whiceh.is included | line is in: use.

the- operator’s: telephone and.one coil of the |
‘secondary of the induction-coil when. a test
is made is, say, from plug D in the contact-
‘plece of the calling-line,. thence through the. -
- translator-coil of the lineto the common wire
-which: unites. the translator - coils, thence
| through the telephone and. seooudary of the
mcluotmn coil 2 to the lever of the switch ¥,

and. thence through the flexible cord to D..

- mate to-the plu (marked D’) into. the metal |

The local | established when a. plug is in a contact-piece 7

-of the line: is, say, from the metal conductor
“heretofore mentioned thr ough the coil of the
Induction-coil to: the -tes.t-plu-g: T, thence to
‘the contact-piece 7, where the: test is made,

‘thence to the contact-piece 7 im which is the
?rewwoh—plug, and. thence through the battery

When a subscriber wishes:to.make.a call, he

he presses on. his key 5 and while domﬂ' SO |
operateshis calling-generator.

- rent then: passes:in: a, circuit from.the ﬂ‘round

Acalling-cur-

at his station through.that side or bre;noh of

the:o,entr:a;l,o:ﬁeethrough::thellne— annunciator
and operatestheannunciater. Partofthecur-

‘rent generated willipass through.thecomplete

metallie circuit of the Iine, but enough: will
pass through:the ground-cireuit traced:above
tooperatethe annunciator. Whenthe opera-
tor to:whom the-annunciator is assigned. ob-

. serves-the call, she places: one-of her switch-

plugs: Dinto-the metal socket.of the line:at her
boardiand:moves.the lever of the switch:'Y be-
longing:to:the plug so that hertelephoneis in
connection with it. A oomp]ete-m-e_t:a:llie-oi’n—

translatoroftheline. The subsecriber having

- taken: his. telephone from:its switch, the tele-
phone: is included. in a. direct metallic cireuit

- with: the: line-and: the other coil of the trans-
lator:,

Thesubscriber and.operator may then
eonverse and: the subscriber give his. call.

The-operatorthen teststheline wanted as will
be described, and if it is-not in use. pleces the

socket. of the other line wanted.
coil of: .the translator of the line wanted is
thereby connected: in a metallic: circuit: with
the: loeal coil of the calling-line, and this cir-
cuit has thetest-battery B¢ of the pair-of plugs
in:1t. and.is bridged or cross-connected: by the
operator’s telephone: The operator then

in conmeetion: with the: calling-generator and

Fromthe center of the last-mentioned

. moves the:lever of the:switeh Y so that it is | in cireuit with the plug and a Tocal coil con-

tfore be rung.

- 592,409

tallic cireuit containing the two coils, and the

generator being - operated -a current goes
through both coils and an induced currentis
-gen emted in the metallic circuit of both lines.

70

The bell of the subsecriber wanted will there-

The operator then moves.the
level of the switch Y so that it 1s in connec-
‘tion with the clearing-out annunciator, and
the annunciator 1s ther eby connected in a
brldn"e or cross connection of the metallic cir-

‘euit Which contains the two tr anslator-coils.

The subseribers can then converse, the tele-

;phone-currents being translated from one me-

tallic-circuit line to the metallic circuit which

tcontains the two local coils and from said eir-

“ceuit to the other metallic-circuit lines.
When a subscriber wishes to send. a clear-

‘ing-outi signal, he operates his calling-gener-
ator w1thout pressing on his key o.
.rent is thereby generated in his metallic-cir-
cuit linecandan mduoecl current is generated
-in:the loeal coil of the line, which will oper-

_ | ‘ate the: olea,rmo' out annunciator which is in
- on the:switch, the signal-bellis in the direet |

‘cireuit with, such. coil, (being in & cross-con-
- elrcult of the. hne and when. the telephone is

‘necting circuit to the o1roo1t of the two looe,l
| coils of the lines. )

The operation of the test system is as fol-

7. at another board, a. complete
A current. will

If there is no: plug in any contact-

She can there-

The closed. circuit of the telephone and

The complete circuit mentioned above as

-nected with 1t to said metal conductor..
The connections of the local ooils_—__of' the

A cur-

75

30

9O

05

100

104

J IO

I I_S

120

125 -

130




(O

20

30

35

40

45

592,409 ' - R

translator and of the operator’s apparatus to
the same are all metallic and without ground
connection or eircuit, and therefore when two
colls are connected together for purposes of

conversation the cireuit is not subject to in-

terference from earth currents or connections.
These advantages would to a certain extent
be obtained should the metallic-circuit con-
nection I have deseribed be purposely or ac-
cidentally connected with the ground at a
certain point.

The invention is applicable to other ar-
rangements of circuits and apparatus than
that desceribed—as, for instance, a single test-
battery may be used for the exchange con-
nected into the metal conductor, so that the
test-plugs T' T are connected on one side of
the battery and the switches Y Y are con-
nected on the other side of the battery.

The induction-coils 22 with their telephones
t t may be considered as test receiving instru-
ments. Other forms of test receiving instru-
ments may be used.

It will be observed that when the two local
coils of two line-translators are connected to-
gether into a complete metallic circuit and
are left for conversation between the two sub-
scribers the circuit is bridged or cross-con-
nected between the two coils by the clearing-
out annuncilator. It is preferable that the
Ebﬂllllllclﬂtﬁl be of such a construction as to
offer considerable retardation to the passage
of telephone-currents, and such cross connec-
tion will not greatly ef*ect the amount of tele-
phone-current which would otherwise pass
through the complete circnit.

| elmm as my invention—

1. Inatelephone-exchange system, two me-
tallie-circnit lines and tr&nsleters at the cen-
tral office for said lines, one coil of each of
which is in the circuit of its line, the two

other coils of the translators being tempm &

rily connected for conversation in a complete
metallic circuit, in combination with a clear-
ing-oub annuneciator in a bridge connection
across sald metallie cireuit between said coils.

2. Inatelephone-exchange system, two me-

tallic-circuit lines and translators at the cen-
tral office for said lines, one translator for
each line, one coil of which is in the cirenit
of the line, the two other coils of the trans-
lators bemn‘ temporarily connected in metal-
lic circuit Tor conversation, in combination
with a bridge connection across said metallic
circuit, an Opemter s calling-generator and a
switch to at will include smd ﬂ'enera,tor in sald
brldne connection.

In a telephone-exchange system, two
telephone lines and trensletors at the central
office for said lines, one translator for each
line, one coil of which is in the circult of the
line, the other two coils of the translators be-
ing temporarily connected together for con-
versation in a complete metallic cireuit, in

combination with a clearing-out annunciator

in a bridge or cross conneetlon to seud metal-
lic elrcmt between the two coils.

4. Inatelephone-exchange system, £¥0 me-
tallic-cireuit lines and tmnslators at the cen-
tral ofﬁee for said lines, one coil of each of
which is in the circuit of its line, the two
other coils of the translators bemw tempora-
rily connected for conversationin a complete
metallic circuit, in combination with a re-
tardation appemtus in a bridge connection

across said metallie circuit between said coils.

5. In ‘a telephone-exchange system, two
telephone-lines and translators at the central
office for said lines, one translator for each
line, one coil of which 1s in the circuit of the
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line, the other two coils of the translators be-

ing temporarily connected together for con-
Versetlon in a complete memlhc circuit, in
combination with a retardation eppamtus in
a bridge or cross connection to said metallie
(311‘011113 between the two coils.

In testimony whereof I have hereunto sub-

scribed my name.
' MILO G. KELLOGG.

Witnesses:
FRANCES D. KELLOGG,
ANNA P. KELLOGG.
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