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To all whom it may concern:

Be it known that I, MiLo G. KELLOGG, of

. Chicago, 1n the eounty of Cook and State of
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‘ments, such as will be described.
two m;u:mnemtms, one for each line.

111111018 have invented certain new and useful
Improvements in Multiple Switchboards for
Telephone-KExchanges, of which the following
is a full, clear, concise, and exact description,
reference being had to the accompanying
drawings, forming a part of this specification.

My invention relates especially to a metal-
lic - eircuit telephomne - exchange system in
which induction-coil translators or conver-
ters, one for each line at the central office, are
employed to translate the telephone-currents

from one circuit or line to another cirecuit or

line.

It consists of a system for calling, switch-
ing, testing, and ¢learing-ount signals for such
an exchange which I shall describe and state
in detail.

In the accompanying drawings, illustrating
my-invention, Figure 1 represents sectional

views of two switechboards with the central-

oifice switches and apparatus for two lines of
the exchange and the conneeting and answer-
ing apparatus at each board for answering
calls, testing the lines, connecting the trans-

lators 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. Fig. 2showsindiagram asubscriber’s-
station appa,mtus to be used 1n the exchange
system.

In Kig. 1, A A’ aretwosmtchbomds Other
boards ma,}*f be added and used as required
for the size of the exchange. Kach board has
a metal socket or switeh contact-piece for
each line. These sockets or contact-pieces
are marked 77, and are each adapted to re-
celve the switch-plugs at their board and
thereby form contact with the contact-piece
of the plug and also to have the plug con-
tact-pieces applied to them for testing, as

will hereinafter be described. II aretwo in-

duection-coil translators or converters, one for
each line, with relay armatures and attach-
W W are

At each board there is a pair of plugs,

‘mally on the metal strip o.

| for the pair of plugs, (marked v,) two calling-
‘keys for the pair of plugs, (mmked kIk,) an op-

erator’s telephone, (marked 7,) a 1001)1111(3-'-111
switch for the pair of plugs, (marked Y,)anda

calling-generator, (marked B.) TheswitchY

has two levers :;md two pairs of contact-bolts
on which the levers may alternately be placed.

The plugs are adapted to be inserted into the

switch-holes of the terminals 7 7 at their board
and form connection with the terminals.

"The keys % k have each a lever normally in

contact with a pointand another point against
which the lever comes into contact when it is
passed away from the first-mentioned point.
One of: the plugs is connected by a flexible
conductor to one of the key-levers and the
other plug i1s similarly connected to the other
key-lever. The two points against which the
levers normally press are connected to the
twolevers of the switch Y of the pair of plugs.
The bolts of one pair of the contact-bolts with
which the levers of the switch Y may be placed
in contact are connected together through
the operator’s telephone and the other pair
are connected together through the clearing-
out annunciator of the pair of plugs. The
test-battery of the pair of plugs is connected
in circuit with one of the cords. The con-
tact-piece of the plug D’ extends, as shown,
to the bottom of the handle and rests nor-
The induection-
coil translators I 1 have each an armature

placed so as to be attracted and moved by
the core of the translator when a battery-cur-

rent of suitable character passes through one
of its coils and a pair of contact-points Which
are separated by the armature when it is
thus attracted. FEach metallic-circuit line

passes through one of the coils of the trans-

lator and is also connected to ground through
the pair of contacts of the translator de-
scribed above and its annunciator. Oneside
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of the other coll of the translator of the line -

is connected to all the metal sockets j 7 of the

line and the other side of said coil is con-

nected by a wire or metallic-circuit connec-
tion with the same side of all the other coils

95

of the exchauf‘fe which are connected to metal

sockets 7 5. As the circuits of these coils are

so (marked D D’,) a test-battery for the pair of | local to the exchange they may be called the
““local” coils of the transiators. .

plugs, (marked B',) a clearing-out annunciator

One side of
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the generator is connected to each of thelower
of the normally open contacts of the calling-
keys k k and the other side of the 0'elzlemtcnr
is connected by metallic connection W1Lh said
metallic-circuit connection mentioned above.

The metal plates o, with which the contact-

pieces of the plugs D' D’ nnormally connect,

are also metallically connected W1th sa,ld me-
tallie-circuit connection.

Inthesubsecriber’s-station epparatue shown

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

nal-receiving bell; 3, the calling-generator,
‘and 4 the subscriber’s telephone.

cuit and connections are substantially as
shown, but.may be in other ways so as to op-
erate substantlally as hereinafter desecribed.

"When the subscriber’s telephone is on the

switch, the signal-receiving bell is in the cir-
cuit of the 1111e and the llne is grounded at
his station. When the telephone is off the
switch, the telephone is in the cirecuit of the
line and the ground connection at the sub-
scriber’s station is open. When the genera-

tor is operated, it 1s in the metalhe elremt of

the line.

The operation of the system is as follows:
When a subscriber desires a connection, he
operates his generator while his telephene is
on the switch, A signal-current then passes

from his ﬂ'round eonneetlen through the.

branch of the line in which is the O*enem,tor
to ground at the central office threugh the
contact-points of the translator and the line-
annunciator and operates the annunciator.
When the operator to whom the annunciator
is assigned observes the indication, she places

“one of her plugs D in the metal Soe]{ety ot
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theline, and the levers of the switch Y being
in position, so that her telephone is in cir-
cuit with the plug, her telephone is in a
closed circuit with the local coil of the trans-
lator of the line and the battery B’, which
belongs to the plug. This circuit 1s, say, |
from -the metal socket 7, through the local
coil of the translator to said metallic-circuit

connection of the exchange to the mate D’ ef_

~ the plug, through its contact with plate o, and
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thence throun'h the operator’s telephene and
the test- battery B’ to the plug D, which is in-
serted in the metal socket. The operator
then by conversation finds out what line is
wanted and she tests the line, as will herein-

after be indicated, and if she finds it to test

‘““free” or not in use she places the plug D’ of
the pair of plugs in the metal socket of that
line. T'he local coils of the translators of the

two lines are thereby included in a closed

- metallic circuit which is local to the central

6o

office and contains the test-battery B’. The
operator then presses on the key £ which is
connected to the plug D’, and the calling-
oenerator 1s 1ncluded in a loee] circuit with
the local coil of the translator of the line
wanted, and induced current will be gener-
ated in tha,t line and will ring its si ﬂ'na,l -re-
celving bell at the subscriber’s statmn

The cir- |

i

operator then moves the levers of the switch
Y, so that the clearing-out annuneciator v is
in circuit with the pair of plugs. The test-
batteries B’ B’ should be of such strength
that when one of them is included, as abeve
described, in a closed circuit with a loecal
translator-coil it will cause the armature of
the translator to be attracted so as to open its
contact-points. The ground connection of
the line at the central ofﬁee 1s thereby opened
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as soon as connection is made with one of its

metal sockets 77. The batteries and clear-
ing-out annunciators should be so related as
that the annunciators will not be operated
by the batteries when connected as described.
For this purpose they may be made less sen-
sitive than the relay part of the line-trans-
lator.
subscriber operates his wenelat(n and a cur-
rent passes over his metalhe circuit and an
induced current is thereby generated in the
circuit which contains his local coil and op-
erates the clearing-out annunciator, which
1Is In circult with the local coil. The test-
battery, which is also in circuit, will rein-
force the clearing-out current generated by
the subscriber.
of the line through the annunciator is open
when the clearin n*-eut signal 1s sent, the sub-
scriber may send the eigna,l after replacing
his telephone on its switch without operating
hisline-annunciator. Theoperation of send-
ing a clearing-outsignal is therefore the same
as that of sending a calling-signal.

The test system 1S as fellews Each opera-
tor has a test-plug T and an induction-coil 7.
One coil of theinduction-coil is in circuit with
hertelephone. The test-plug is connected to

a flexible conductor, by which it may be car-

ried into contact with any metal socket 7 at
its board, and is connected through the other
coil of the induction-coil with the heretofore-
mentioned metallic-circuit connection of the
‘exchange.
she places her test-plug on its metal soeket
If the line is not in.use, no complete circuit is
established, which containsa battery and one
coil of her induction- coil, and her telephone
will not respond. If, however ,any metalsocket
of the line has a.-switeh-pIUg in 1t, as above
described, a complete circult is established,
which includes the coil and a battery, and
the telephone will respond, indicating that
the lineisin use. This circuit may be traced
thus: from the test-plug to the metal socket,
in which is a switch-plug, thence to the mate

of the plug through the battery B’, thence to

the metallic -circuit connection of the ex-
change, and thence through the coil of the
induction-coil to the test-plug. It will be ob-

served that the connections of the local coils
of the translator’s and of -the operator’s ap-
paratus to thesame are all metallic and with-
out ground circuitorconnection, sothat when
any Fwo coils are connected tegethel for pur-
The | poses of conversation the circuit is entirely

To send a clearing- out swnal either

AS the mound connection

When the operator tests a line,
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metallic and without ground connection, and
also that the lines themselves are at the times
for conversation entirely disconnected from
the ground. The system is, therefore, when
conversation is going on entirely a metallic-
circult system without ground connections,
and conversationisnotsubjecttointerference
from earth currents or connections. Inother

systems for multiple-switehboard operation

with translator-coils the main-line circuits
1ce circuits of a con-
nection have ground-line connections while
conversationisgoingon. In my system thisis
entirely eliminated.

I claim as my invention—

1. Inatelephone-exchange system, two me-
tallie-circuit lines, each havmn normally a
ground connection at the eentml office, and
said lines, one translator for

each line, one coil of Whmh 18 in the circuit
of the line, the two other or local coils of the
transiators being temporarily connected in a
circnit for conversatmn and a battery in said

circuit while or as long as said local coils are:

thus connected tt}gether, in combination with
an armature for each translator and a pair
of contact-points controlled by the armature
and through which said ground connection
of the line passes, said contact-points being
normally closed but opened by the armature
when the local coil is connected in ecircuit
with the battery. _
2. In atelephone-exchange system, two me-
tallic-cireuit lines, each hcuVID'D' normaﬂy a
oround connection at the central of ice, and

‘ tz*anslators for said lines, one 131&1181:11301“ for

each line, one coil of which is in the circuit
of the line, the two other or local coils being
temporarily connected into a circuit for con-
versation and batteryin circuit with each local
coil while and as long as it is thus connected,
In combination with an armature for each
translator and a pair of contacts controlled
by the armature and through which said
ground connection of the line of the trans-
lator passes, said contacts being normally
closed but opened by the armature on its be-
ing attracted when the local coil is connected
1n circult with the batiery.

3. In a telephone-exchange system, metal-
lie - eirenlt lines, each having normally a
ground connection in the central office, an
annuneiator for each line in its ground con-
nection, and translators, one for each line,

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

In combination with switching apparatus to
connect together any two of the other coils
of the translators, battery in circuit with any
coll as long as said coil is thus connected with
another coil, an armature for each translator
and a pair of contacts for each armature con-
trolled by it through which said ground con-
nection of the line of the translator passes,
each pair of contacts being normally closed
but opened by their armature when the coil

‘lines, annunciators one for

of its translator is thus connected in cu:'eult
with the battery.

4. In a telephone-exchange system; a 1Me-
tallic-circuit line passing to the central office
and through one coil of its translator, in com-
bination with an armature for the transla-
tor operated on by the core of the transla-
tor to open a palr of contacts when the other
coil of the translator is on closed circuit with
a battery, a ground connection for the line
through said pair of contacts, and a battery
in circuit with said other coil of the transla-
tor as long as said coil is GlOSBd with another

translator coll.

5. In a telephone-exchange system, a me-
tallic-circuit line passing to the central office
and through one coil of its translator, in com-
bination with an armature oljel*ated by the
core of the translator to open a pair of con-
tacts when the other coil of the translator is
on closed circuit with a battery, a ground
connection for the line through said pair of
contacts, an annunciator in said ground con-
nection, and a battery in circuit with said
other coil of the translator as long as said
coil is connected in closed 011'011113 for CONVET-
sation.

6. In a te:lephmlewexchange system, sub-
scribers’ telephomne-lines, annunciators, one
for each line, each normally in a circuit with
its line, switches on a switchboard, one for
each subsecriber’s talking-circuit and having
each a contact-piece,electromagnetic devices,
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one for each line, each actuated 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
sald contact-piece of the switch of a sub-
scriber’s talking-circuit when the plug is
placed in sald switch to switceh said talking-
circult for conversation, said contact-pieces
of the pair of plugs being connected together

piece of a line being connected to one side of
its electromagnetic device,and the other sides

of the electromagnetic devices being con-

nected together, and a battery in the circuit
between said contact-pieces of each pair of
plugs while and as long as the two plugs con-

nect the talking-cir cmts of two lines for COT-
versation.

7. In a telephone-exchange system, mul-

tiple switchboards, subscribers’ telephone-
each line, each
normally in a c¢ircuit with its line, switches,
one on each board for the talking-circuit of
each subscriber and having each a contact-
piece, electromagnetic dewees one for each
line, each actuated when a eurrent is estab-
lished thr ough it to open the normal circuit
of the line with the annunclator, pairs of
switch-plugs at each board, each plug having
a contact-piece adapted to form connection
at 1ts board with said contact-pieces of the
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by a flexible switeh-conductor, said contact-
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switches of the subscribers’ talking-circuits | said contact-pieces of each pair of plugs while
when the plug is placed in either of said | and as long as the two plugs connect the talk-
- switches to switch a talking-circuit for con- | ing-circuits of two lines for conversation.
- versation, said contact-pieces of each pair of In testimony whereof I have hereunto sub-

5 plugs being connected together by a flexible | scribed my name.

switch - conductor, said contact-pieces of a |

line being conneet?ed to one side of its electro- | MILO G KELLOGG.
magnetic device, and the other sides of the Witnesses:

electromagnetic devices being connected to- - CALVIN DE WoOLP,

10 gether, and a battery in the circuit between R. 3. BELL.
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