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To all whom it maz J CONCErTL:

Be 1t known that I, Miro G. KELLOGG, of
Chicago, in the (301.11113} of Cook and State of
Illinois, have invented certain new and useful
Improvements in Multiple Switchboards for
Telephone-Exchanges, of which the following
1s a full, clear, concise, and exact descmptwn
reference bemo* had to the accompanying
drawings, forming a part of this specification.

My mventmn relates especially to the tele-
phone-exchange systems described in my Pat-
ents No. 424, olO dated March 25, 1890, and
No. 427,087, chted May 6, 1890.

Tt also relates to a metallic-circuit system
of telephone-exchanges and a system of test-
ing, answering, and switching the various
lines of such an exchange.

In said patents the lines of the exchange
and the subscribers are divided into tw
classes or divisions, and the multiple switch-

boards of the exchange are also divided into.

two classes or divisions. On each board of
one class or division of the boards there is a
spring-jack switch or other switching connec-

tion for each of the lines of one of ther- classes,
~and each line has a switch or switching con-
nection on one of the boards of the other-

class. KEach subseriber can at will eall to an

operator at a board of either class or division

and can request a connection with any line
which 1s connected to all the boards of the op-
erator’s class. The operator can then switch
or connect the subscriber’s line with the line
with which connection is requested. The ad-
vantages derived from the use of said system
are set forth in said patents. The principal
advantages are that it reduces, by apPproxi-
mately one-half, the number of spring-jack
switches and the cost of the central - office
switchboardsfor a given number of lines, and
that as compar ed with other systems it
doubles the number of lines which can be 0p-
erated in one exchange. It may be approxi-
mately stated that with the other systems

from ten to twelve thousand subscribers are

all that can be conveniently served in one ex-
change, and that with ten thousand subserib-
ers there would be ten thousand switches on

each board of the exchange; also, that in the
system described in my f01 mer pateuts from
twenty to twenty-five thousand lines can be

A Lme 247 &c.

' conveniently operated in one exchange, and

that with an exchange of ten thousand lines
there would be required but five thoumnd
switches on each board of the exchange.

It isnow apparent thateven a gr emtm nun-
ber of lines than twenty-five thousand could
in the larger cities of the world be consoli-
dated in one exchange if apparatus could be
obtained at not too great an expense by
which that number of lmes could be econom-
1cally and promptly served in one exchange.
The invention herein described is deswned
to accomplish this result. Operating Wlth
the apparatus herein shown and deserlbed I
estimate that as many as forty thousand sub-
scribers can easily be operated in one ex-
change, and the average number of switches
required are about one for each line for every
three boards of the exchange instead of one
for every two boards, as in my other system,
and one for every board as is usually en-
ployed.

I do not, however, limit myself to
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the organization by which these results are .

accomph%hed The system can be still fur-
ther developed, as I shall hereinafter point
out, by which a still greater number of sub-
seribers can bé onemted in one exchange and
the apparatus required for each line in pro-
portion to the number of boards used be still
further decreased.
In carrying out the weneml feature of m

invention I divide the SU.bSCI ibers’lines which

75
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center in an exchange into several classes or

divisions, and I d1v1de the multiple switch-
boards of the exchange into the same num-
ber of classes or dnnslons The classes of
lines I designate, for convenience, ‘¢ Class A,”
““Class B, 7 ¢ Class C,” &e. The lines whleh
belonﬂ' to ‘““ Class A” I designate *‘Line 1%,”
The lines Wthh belonn‘* to
““Class B ” are deswna,ted “Line 11" & “Lme
28,7 &ec.
classes are similarly designated. | _
boards which belong to one class are called
‘“Section A,” or ‘“ Division A,” or *“ Class A.”

9.0

The lines Whleh belong to the other -
The switch-

95

Those which belong to another class are desw |

ignated ‘¢ Section B ? or ‘‘Division 13,”
€ Class B.”

C,” &e. The names or designations of the

The othel classes or dwmwns of- |
the boards are similarly designated ‘‘Class

100

| various classes of lines and boards are imma-
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~ received by them and connect together for |
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terlal SO lonn as the division exists andis used | for each class of lines.

as heremafber indicated.
On each board of one class of boards—say

class A—I place a switech for each line of
‘one class of lines—say class A—and I place

a switch for said line on one board of each of
the other classes of boards.
of a second class of boards I place a switch

for each line of a second class of lines, and

I place a switch for said line on one board of
each of the other classes of boards. On each

board of a third class of boards I place a.

switch for each line of a third class of lines,

and I placeaswitch for said line on one board

of each of the other classes of boards. In a

similar way would each line of a fourth class |

of lines be connected to a switech on each

board of a fourth class of boards and on one

board of each of the other classes of boards.
If there were still further divisions of boards

and lines, the connections would be made

similar to that indicated for the other classes.

The operator or operators at each board
have operators’ answering and.switching ap-
paratus by which they can answer any calls

conversation the lines of any two subscribers
who haveline-switcheslocated on their board.

There 1s calling apparatus for each line, by
which the subscriber can at will call an op-
erator at a board in each section or class of
boards, the board in each class being one at

~ which a switeh of the line is located The

35

calling apparatusand the switches of the lines
in the various classes of boards will prefer-
ably be distributed in appr ommately equal
numbers on the boards.

My invention as a wholeis applicable to the

- various systems of lines, both metallic and

40

single-circuit,; and to the various systems of.

switching and testing which may be employed
in a multlple-smbchbomd system. The sys-

‘tem which I have shown in the drawings and

" which I shall now deseribe in detail ig a me-
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tallic-circuit telephone-exchange system, cer-

tain features of which are new with me' and

~will be herein claimed.
- For each operator 1 prov.tde test apparatus -

and. connections by which, in connection with

the line system and apnaratus described, she
may make a test for any line which has it
-switches located at her board and determine

whether or not the line is in use.

- wﬂl never have occasion to switch to them

60

In the accompanying drawings, illustrating

of a section of one of the multiple switch-
boards of the exchange. Ifig.2 shows a com-

plete diagram of the main-line central-office

apparatus, circuits, and connections of a tele-
phone-exchange system, with three classes or
divisions of switchboards, (designed toaccom-
modate an exchange whose lines are divided
into three classes,) with two switehboards for

each class of boards and three lines, one line

On each board

L - i - -

BB of lines.

of each of the other classes of boards.

592,362

IFig. 3 shows 1n de-

| tall, the calling-annunciators used at the cen-
| tml office.

‘Fig. 4 shows in dlagram an op-
erator’s cord system or apparatus to be used
with the switchboards of two of the classes or

divisions of boards, as hereinafter indicated..

Fig. 5 shows in diagram an operator’s cord
system and apparatus to be used.with the
switchboards of the other class, as will here-

inafter be indicated. Ifig. 6 ShOWS in dia-

gram a subscriber’s- statlon apparatus to be
used at the subseriber’s station of each line
of the exchange. Fig. 7showsanendviewof
the calling-generatorshaft of the subseriber’s-
station apparatus; with two commutator-

springs, one bearing on each side of the shaft.

In the drawings-like parts and apparatus
are Indicated by the same letters and figures
of reference.

G in each case representsa ground connec-
tion.

In Fig. 2 A’ A?represent the two boards of
one class or division, B’ B*the two boards of a
second class or division, and ¢’ C? the two
boards of the third class or division. The
three classes or divisions of boards are indi-
cated by the letters A, B, and C, respectively,
to correspond with the similar indications on
the individual boards, as above indicated.
Each board is indicated by a sectional view of
a section of the board, as indicated b} the line
d e in Fig. 1 |

The tv» 0O sldes or branches of one of the me-

tallic-circuit lines are indicated by the mark
| line 1A.

The two sides or br anches of another line are

This line belongs to class A of lines.

This line belongs to class
The two sides or br an(,hes of the
third line are marked line 1% and this line

marked line 15.

belongs to the class C of hnes

Rach line of class A of lines has a spring-
jack or other suitable switeh on each switch-

-board of class A of boards and on one switch-

board in each of the other classes of boards.
Each line of class I3 has a switch on each board
of class B of boards and on one switehboard

line of class C has a switch on each board of
class C of boards and on one board of each of
the other classes of boards. -

Each switch has a contact-spring which

| normally connects with a contact-point and
It 13 evi-
~ dent that she need not have testing appara-
tus for the other lines of the exchanﬂ*e as she

18 separated from the contact-point while a
switeh-plug is inserted into the switch, and

| it has also a third or insulated contact-piece
| insulated from the other parts except by the
[ eireuit connections.
my invention, Figare 1 represents a front view |

This third or insulated
contact-pieceis placed alongthesurface of the

Kach

75

30

go

95

100

105

I10

115

120 -

125

switch-hole and so that a plug can be readily

applied to it for testing and that one of the

contact-pieces of a loop-switeh plug will form

eonnection with it when the plug is inserted

into the switch. The switches are adapted

30

to receive the switch- -plugs shown in Figs.

4 and 5, and when a plug is inserted mto a

switch from the contact-point of the switeh

| switch it raises the contact-spring of the
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on which it normally rests and the two con- | passes through them and the other one will
tact-pieces of the plug form connection with | indicate a call when a current of the opposite

the spring and the third or insulated contact-
piece of the switch, respectively.
g g are the contact-springs of the switches,

N I the contact-points on which the springs

normally bear, and 77 the third or insulated
contact-pieces of the switches.

a b arerubber strips of the shape substan-
tially as shown on which the metal parts of
the switches are mounted and through the
fronts of which are the switeh-holes 7 [
These holes are rectilinear and are adapted
to receive and guide the switch-plugs and
cause them to operate the switches, as in-
dicated.

The calling-annunciators shown in Fig. 2
and in greater detail in Fig. 3 are polarized
annunciators of known construction. Each
annunciator responds orindicates a call when

. an electric current of one polarity passes

30
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through its circuit, but will not respond or
indicate when a current of the cpposite po-
larity passes through its circuit.

Fach line of the exchange has two polar-
1zed annunciators, one annunciator being
located at a board of one of the classes of

“boards—say class A—and the other annun-

cliator being located at a board of another
class of boards—say class B. By the use
of these annunciators, in connection with the
subscriber’s-station apparatus and the cir-
cult, as will hereinafter be indicated, any
subscriber of the exchange may at will call
an operator located ateither of the two classes
of boards. By meansof the apparatus which
I shall hereinafter describe he may also at
will call an operator located at a board of
the third class of boards. |

The calling-annuneciators of each line are lo-
cated at boards whereits spring-jack switches
are located. |

S 1s an electric rheotome or circuit-breaker
which may be substantially of the form
shown or of other forms by which an eleetric

circult may be alternately made and broken.-

In the rheotome shown there is a movement
actuated by a spring which in its operation
alternately malkes and breaks the connection
between two insulated contact-points.

The metallic-circuit lines are connected to

the switechboards and apparatus as follows:

One side or branch of the line is connected to
all the contact-pieces 7 7 of the switches of the
line on the different boards of the exchange,
and theothersideor branch of theline passes
normally successively through the contact-
points ¢ /v of said switches, passing in each
case to the spring ¢ first. It then passes suc-

cessively through the two annunciators of the

line and is then connected to a ground wire
or connection which contains the contact-
points of the rheotome between the connec-
tion and the ground. The two annunciators
of a line are so connected into the line-circuit
that one of them only will be operated to in-

respectively, is broken.

polarity passes through them.

In the operator’s cord system shown in Fig.
4,1 D are a pair of loop-switch plugsadapted
to be inserted into the spring-jack switches
on the boards, and when a plug is inserted
into a switch to operate the switch as hereto-
fore described. The two contact-pieces of
each plug are connected to the other appa-
ratus by the two insulated conductors of a
double or loop flexible switech-cord. # is the

rubber insulation of a plug, and s s’ are the

two insulated contact-pieces. I is a switch-
ing device for the pair of plugs and cords.
This switching device has a supporting-piece
(marked d,)acommutator or movable piece of
non-conducting material, (markede,) and four
contact-pieces insulated from each other, ex-
cept by the circuit connections and contacts,as
will hereinafter be pointed out. Thesepieces
are marked 1, 2, 3, and 4, respectively. 1and
3 are flexible or spring contact-pieces. The
others may be rigid. The commutator-piece
is adapted, at the will of the operator, to oc-
cupy. two positions—its normal and inner
position, as shown in the fieure, and an outer
position in which it may be placed by the

operator while he leaves two subscribers con-.

nected togetherthrough the instrumentality
of the pair of plugs and cords. When the
commutator-piece is in inner and normal

position, contact-pieces 1 and 2 are in con-
p 3

tact and pleces 8 and 4 are also in contact, as
shown in the figure. When the commutator-
plece is placed in its other position, the con-
tact between 1 and 2 and between 3 and 4,
v 18 & clearing-out annuneciator for the pair
of cords. ¢ 1is the telephone; R, the calling-
generator; KK, the calling-key; w, aresistance-
coil, and R'a test-battery for the operator who
usesthe pairof plugsand itsapparatus. Each
operator has one of each of said operator’s
parts and as many pairs of plugs and cords
with their switching devices and clearing-out
annuncilators as she may require. .
The operator’s calling-key is a three-point
key, having a lever which normally presses
against one contact-point and which may be
depressed by the operator away from said

contact-point and into contact with another

point. |

The connections of the operator’s cord sys-

tem shown in Kig. 4 are as shown and as fol-
lows: The contact-pieces s s of the two plugs
are connected together through an insulated
conductor of each of the cords, as shown, and
the clearing-out annunciator is placed in the
circuitconnectingthem, asshown. Theother
contact-pieces of the plugs s’ s’ are connected
together through the other conductors of the
cords. Thecord-circuit connecting the pieces
s § 1s connected to contact-picce 1 of the

switching device, and the cord-circuit con-

necting s’ s’ is connected to contact-picce 3

(icate a call when a current of one polarity | of the device. One side of the telephone is
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connected through the resistance-coil to con-

tact-piece 4 of the device, and the other side
of the telephone 1s connected with that con-
tact-piece of the key which is normally in con-
tact with the lever and also with the ground
through the test-battery. The calling bat-

tery or generator is connected on one side to

the other contact-point of the key and on the
other side to the first-mentioned side of the
telephone, preferably between the telephone
and the resistance-coil. Thelever of the key
is connected with contact - piece 2 of the
switching device.

In the operatm s cord system shown in Fig.
5 there are the same parts as in Fig. 4, and
they are similarly illustrated and indicated.

 Theclearing-out annunciator, however, is not

. tions are different from those in Kig. 4. The
The contact-

20

- vice, as in FKig. 4.

30

35

shown and is not required, fmd the connec-

connections are as follows:
pieces s s and the contact-pieces s’ s', respec-

tively, are connected together through the

conductors of the double flexible cords, as in
Fig. 4. 'The cord-circuitsconnecting the con-
tact—pleees of the plugs are eonnected to the
contact-pieces 1 and 3 of the switching: de-
One side of the 0pe14t01 S
telephone- is connected to contact-piece 4 of
the switching device and the other side of the

telephone is connected to that contact-point

of the key which is normally out of contact
with the key-lever and also to the ground

is conneoted in the circuit between the tele-
phone and contact-piece 4. One side of the

~calling-generator is connected to the circuit-

40

~ lever.

wire which connects the telephone and the

resistance-coll and the other side of the gen-

erator is connected to contact-point of the
key which is normally in contact with the
The key-lever is connected with con-
tact-piece 2 of the switching device.

- .Only one pair of cords and plugs with their

special apparatus is shown in the operator’s
cord systems in Kigs. 4 and 5. The connec-
tion of other pairs, as may be required by the

operator, will be appm ent to those skilled in

- the art.
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Special eallmw -Clr cmts similar to those in

the Law telephone system are connected to all

the subsecribers’ stations of the exchange, and
these circuits are distributed among the op-
erators who arelocated at the class of boards
which are not provided with the calling-an-
nunciators, as heretofore indicated. I‘he op-
erator’s cord system shown in Iig. 5 is de-
signed for use at the boards of this class—
say class C. The two sides of the calling-cir-
cuit assigned to one of the operators. of this
class are eonnected tothetwo sidesof her tele-
phone. The connection of this circuitb 1s in-

 diecated in Fig. 5, and the two wires of the cir-

- cuit are marked ‘circuit- -wire.

7 In the sub-

scribers’-station apparatus shown in IFig. 6, 5 |
is the telephone-switch.
ceiving bell.

the telephone.

6 is the signal-re-
7 isthe calling-generator. 81s
-9 9 are two calling-keys. 10

-

¢“Class B.”
“isoperated tooperate the annunciator located

4 _ ' 592,362

is a looping-in switch.
is a usual construetion of magneto-generator
modified as follows: There 1s an 1nsulated
contact-piece on the armature-shaft, which is
a half-circle, and to which one end of the ar-

mature - coil is connected. The remalning

part of the circle is an insulation, as shown.
There are two stationary spring contact-
pieces, as shown,which bear on diametrically
opposite parts of that part of the shaft of
which the insulated piece is a part, and which
in the movement of the armature alternately
make connection with said insulated piece.
The lever of one of the calling-keys 1s con-
nected to one of said contact-springs of the
generator and the lever of the other key is
connected to the other spring of the generator.
The contact-points of keys are conneeted to
the ground.
| The keys are open-cireult keysand the con-
tacts are normally open, but closed by an op-
erator when he presses on the lever.

When the subsecriber’s telephone is on its

switeh, the generator is connected to the cir-
~cuit of the line with the armature-coil be-
tweensaid insulated contact-plece on its shaftt
~and-the normal ground connection-of the 11110
‘at the central Otﬁce

The line is normally open to the ground at
the subscriber’sstation,butis grounded there
while the subseriber opemtes elther of said

| eallmcr-heys
through the test-battery. The 165131:&1106 coil |

It is well known that when the magneto-
oenerators are operated a current of one po-
lal*i'ty is generated during oue half of the rev-
olution of the armature and a current of the
opposite polarity is generated during the
other half of the revolution of the armature.

It is evideut, therefore, that a subscriber may

by closing the contact in one of said calling-
keys send a current of one polarity throuwh

| the cir cuit from the ground established to the

0

ice ground of the lme, and that he may by

-_closmn* the contact in the other key send a
“eurrent of the opposite polarity through the
~cireuit.

As the two &nnunemtms of the lme are con-

‘nected normally in such circuit and are so

connected as to be operated by currents of

opposite polarity,it followsthat thesubscriber
‘may at will by operating his generator and

pressing on one cr the other of the keys op-
erate one or another of the annuneciators, and

The calling-generator
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thereby call an operator on a switchboard of

~either of the two classes of boards in which

his annunciators are located. As heretofore

“described, oneof the classes of boardsis desig-

nated ‘¢ Class A” and the other class of boards
I prefer to have the key which

in class A of boards marked A or designated

““Key A” and to have the other key marked

B or designated ‘“Key 1B.”
101in E Fw 6 indicates the usual hand-switch,

| employ_ed for shifting the telephone in a sub-

scriber’s station from his- private line to a

call or signal wire, so as to permit him to

125
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speak to the central-office operator and no-
tify him of the connection desired. The
switch contains a reciprocating block earry-
ing three conducting-plates p ¢ u, insulated
from one another. Upon plate p rests a pair
of springs m m, which complete the circuit
for the call-wire, while upon plates ¢ u, re-
spectively, rest pairs of springs n n, 0 0, the
first pair being connected, as indicated, to
the two sides of the subsecriber’s telephone
and the other pair being connected to the
two sides of the subscriber’s line, as indi-
cated. The reciproeating block with its parts
is held normally in the position shown, and
in that position the calling-wire is complete
through the subsecriber’s station and the tele-
phone there is not in said ealling-wire and is
in the eircuit of the subscriber’s private line.
‘The telephone is in that condition shunted by
a wire of small resistance when the telephone
18 on 1ts switch, and the shunt is removed by
the operation of the switch when the tele-
phone is taken off. When the subscriber
pushes the reciprocating block so that con-
tact-springs m m are out of contact with
plate » and are in contact with plates ¢ w,
respectively, and said plates ¢ © are out of

contact with springs o o0, the telephone is dis- |

connected from the subseriber’s private line
and 18 looped into the circuit of the calling-
wire which goes to the subscriber’s station.
- T'here should be as many calling wires or
circuits as there are operators located at the
class of boards, to which the calling-wires
connect, as heretofore indicated—say at class
C of boards. Xach ecalling-circuit will pass
and be connected, as described, to as many
subscribers’ stations as its operator is as-
signed to answer, the calls of which belong
to her class of boards. In each casethe call-
Ing wire or cirenit which connects with any
subscriber’s station is connected with the op-
erator’s system, which is located at a board
where a switch of the subscriber’s individual
line 1s located. Each subsecriber’s station of
the exchange system is connected substan-
tially as indicated to one of the calling-cir-
cults which pass to the central office. As the
switch 10 is used, as described, when a sub-
scriber desires to call to a board of class C
of boards to ask for a connection with some
line among class C of lines I prefer to have
the switeh marked or designated C.

It will be noted *that each subscriber’s sta-
tion has apparatus to operate at will its line-
annunciators in either division of boards A
or I3 and has also apparatus for looping its
telephone into the cireuit-wire, which is con-
nected with an operator at division C of
boards. Therefore, each subscriber can at

will call an operator at either division A, B,
or C. - | -
The two keys which are designated A and
B and said switch designated C will be con-
veniently mounted in the subsecriber’s-sta-
tion apparatus, so that he can conveniently
reach them.

They may show as push but-

&1

| tons or knobs placed in a line on the front of

the apparatus and their respective letters or

indications may be engraved on the front of

the knobs or indicated at one side of them.
In the exchange catalogue or list a sub-

scriber’s name will be indicated by a desig-

nation which will show to what class of lines
his line belongs. For instance, the designa-
tion for one subseriber opposite his name will
be “135A,” that of another subscriber “28B,”
and that of another ‘“2306C.”

The operation of the system is as follows:
When a subscriber wishes to talk with any
other subscriber of the exchange, he finds out

from the list the number and designation of
If the line wanted is in

the line wanted.
class A of lines, he presses on key A at his
station and operates his generator. This
causes his annunciator located in class A of
boards to indicate a call. If the line wanted
is In class B of lines, he presses on his key B
and operates his generator, and his annun-
ciator located in class B of boards indicates
his call. If the line wanted is in class C, he
presses on his key C and, taking his telephone
from its switch, talks through the special
calling-circuit to his operator located at class
C of boards. When a call is indicated by an
annunciator of class A or B of boards, the
operator at the board takes one switch-plug
of a pair and places it in the switeh of the
line which has made the call. DBy so doing
the line has been disconnected from the
ground connection through the rheotome and
the two sides or branches of the line are con-
nected together through a circuit which con-
tains the operator’s telephone and resistance-
coil. She then finds out by conversation
what line s wanted and then tests the line
wanted by placing the contact-piece s’ of the

other plug of the pair on the third or insu-

lated contact-piece of the switch of the line.
If the line tests ‘‘free,” she places the plug
with- which she made the test into the switch,
and by sodoingdisconnects this line also from
the ground connection through the rheotome.
The two lines are then in a metallic cireunit

I which is bridged or cross-connected at the

central office by a circuit which contains the
operator’s telephone and resistance-coil. She
thereupon presses on her calling-key, and by

'so doing switches her telephone out and her

calling-generator into said bridge or cross-
circult, and a calling-current goes in split
circuilt to both subscribers’ lines. The bell
of the subscriber wanted is thereby rung.
The operator then moves the piece e of the
switching device of the pair of cords used
from its normal to its other position, and the
bridge or cross-connection of the metallic
circult 1s open. This is done through the

. opening of the pairs of contact-points 1 2

and 3 4. Should the operator desire to listen
into the circuit to determine whether the sub-
scribers are through conversation, she moves
the piece ¢ of the switching device of the
cords to its normal position and the bridge or
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cross-connection containing her telephone is |

again established.

When an operator 100&‘56(:1 at class C of
boards receives an order for a connection with
a certaln line, she places a switch-plug of one
of her pairs of plugs in the switch of theline
wanting the call and with the contact-piece
S’ of the other plug of the pair tests the line
wanted by placing it on the third or insulated
contact-plece of the line.
‘““free,” she places the plug in the switch.
The two linesare then disconnected from their

- ground connection through the rheotome and

- current thereby passes in split circuit to both,

20

are connected into a metalhc circuit which is
bridged or cross-connected by a cireuit which
contams her callmn" generator. A calling-

11nes, and the bell of the subscriber wanted
isrung. Theoperatorthenremovesthe piece
e of the switching device of the pair of cords
used from its nor ma,l position to its other po-
sition.
thereby opened by‘the opening of the pairsof
contact-points 1 2 and 3 4, and the subscrib-
er’s bell stops ringing. Should the operator
desire to listen into the circuit to determine

- whether the subscribers are through conver-

30

sation, she presses down on the lever of her

‘key I, ‘and w hile the key is in that position

pIELCEb the plece e of the switching device of
the pair of cords used in its normal position.
A Dbridge connection is theleby established
which eontmns the operator’s telephone and

- she c¢an hear any conversation whlch 1S pass-

40

ing over the circuit.
In each of the cases described above where
an operator establishes a bridge connection

~when she listens to the cn*cmt of a pair ot
‘subscribers’ lines connected together her re-

sistance-coil 18 also included in the bridge-
circuit. This prevents an undue amount of

~any telephone-current from paSbmn' through

55
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her telephone.
When an operator at eu;her of the classes
of boardstestsanyline as heretofore described

and the line 1s not switched at any board of

the exchange and is thereby connected with
the ground through the rheotome, a complete
circuit,which contains her telephone and test-

b&tte;t} and the rheotome, 1s established as |

follows: from the ground th rough the battery

“and telephone to t_he tip of the plug used in

testing, thence through the circuit of theline
and the several pairs of its switch contact-
points on the boards, and thence through the
rheotome to the wround The operatm will
then dlstlnﬂ'msh in her telephone that the cir-
cuit 1s bemﬂ alternately made and broken

tion with the rheotome and is not switched.
If wwhen the test is made the line is switched
at any board, such test-circuit will be open

- at the pair of contact-points of the switch

used in switching, and the operator, not dis-
tinguishing the operation of the rheotome,
will know that the line 1s already switched.

- In this application I use the expression

If the line tests !

The bridge or cross-connection is

~and therefore that the line is still in connec- |

"boards.

~third class and on one board of

““‘bridge” and *‘cr oss-connect” with reference
“to a metalhe circuit to describe a connection
from one side or branch of the circuit to the

other side or branch of the circuit, and an in-

strument in a bridge or cross- -connecting cir-
cuit is not in the du'ect metfallic cuemt but
is in a circuit which bridges across the twWo
sides or branches of the memnlc circuit.

The system herein described is subject to
stillfurther development, so as to serve a still
greater number of subscribers in one ex-

ehanwe

The subseribers’ lines and the smtchbom ds
may be divided into four or more classes, with
a switch for each line on each board of one
class and one board of each of the other
classes in a manner like that herein indicated
and calling apparatus provided by which
any subscriber may at will call to his board
in each class of boards.

is made than that herein shown, a second

calling - circuit system may be established

from the subsecribers’ stations to the switch-
boards of the fourth class. 1If still greater
divisions are desired and made, other calling-
circuits may be established, so that any sub-
sceriber may, at will, call to any of the elass of
Moreover other systems of calling
may be employed than those herein described
whereby any subscriber may, at will, in the
operation of this system as described and 1in-

“dicated, make his call indicated on the sev-

eral classes of boards which may be estab-

lished.

Iclaim as myinvention and des'le {osecure

i by Letters Patent—

1. Inatelephone-exchange System the com-
bination of the Lelep]mne&mes divided into
three classes, the switchboards divided 1nto
three classes, switches, one switch for each

line of one cla,set, on each board of one class
“and on one board of each of the other ¢classes,
~one switeh for each line of a second class on

each board of a second class and on one board
of each of the other classes and one switch
for each line of the third class on each board

of the third class and on one board ot each ot
| the other classes, t

talking-circuits connected
to all the subsenbers statmns and to the
boards of one class whereby any subscriber
may transmit his orders to that class of the

- boards and connecting apparatus whereby
the operators at that class of boards may con-

nect together any two lines, substantmll; as

- set forth

2. Inatelephone-exchangesy stem ,2the com-
bination of telephone- hnes divided into three

classes, the switchboards divided into three
classes, switches, one switch for each line of
“one class on each board of one class and on

one board of each of the other classes, one
switch for each line of a second class on each
board of a second class and on one board of

~each of the other classes, one switch for each

line of the third class on each board of the
each of the

other classes, annunciators for said lines, two

If one more division
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for each line located in the line and so con-
structed and connected that the subscriber
can at will operate either, one located in one
class and the other in another class of boards,
special talking-circuits connected to all the
subsecribers’ stations and to the boards of the
third class whereby anysubsceriber may trans-
mit his orders to that class of boards, and
connecting apparatus whereby the operator
at any board may connect together any two
lines which have their sw 1tcl1es at her bom d,
subsmntmlly as set forth.

3. In atelephone-exchange system the com-
bination of telephone-lines divided into three
classes, the switchboards divided into three
classes, one class of boards for each class of
lines, each line being connected to all the
boards of its class and to one of the boards
of each of the other classes, line-annunciators
two for each line, so consiructed and con-
nected that the subseriber can at will oper-
ate either, one located at a board of one
class where the line is connected and the
other at a board of the other class where the
line is connected, special talking-cireuits con-
nected to all the subscribers’ stations and 1o
the boards of the third class whereby any
subseriber may transmit his orders fo a board

- of that elass to which his line 1s connected,

and connecting apparatus whereby the oper-
ator at any board may connect together any
two lines which are
substantially as set forth.

4. Inatelephone-exchange system,the com-
bination of telephone-lines divided into two
classes, switchboards divided into two classes,
one class of boards for each class of lines,
switches for the lines, one swifch for each
line on each board of its class and on one
board of the other class, an annunciator in
the ecircuiv of each line located at a board in
one class of boards where theline hasa switeh,
electric calling apparatus whereby the sub-
sceriber may at will operate said annunciator,
special calling-circuits connected to all the
subscribers’ stations whereby any subseriber
of one class mav send his call to a board of
the other class where his line has a switch, and
connecting apparatus whereby the operator
at any board may connect together any two
lines which have their switches at her board,
substantially as set forth.

5. Inatelephone-exchangesystem, the com-
bination of telephone-lines divided into two
classes, switchboardsdivided into two classes,
one class of boards for each class of lines,
switches for the lines, one switch for each line
on each board of its class and on one board
of the other class, an annunciator in the cir-
cult of each line located at a board in one
class of boards where the line has a switch,

-electric calling apparatus whereby the sub-

seriber may at will operate said annunciator,
special talking-circuits connected to all the
subscribers’ stations whereby any subscriber
of one class may transmit his orders to a board

connected to her board |

and connecting apparatus whereby the oper-
ator at any board may connect together any
two lines which have their switches at her
board, substantially as set forth.

6. Tna telephone-exchangesystem, &1‘1‘161&1
lic-circuit line, one side or branch of which is
normally grounded at the central office and
the other side or branch of which is normally
open atthe central office, in combination with
a subseriber’s calling-generator, and ground-
contacts, and two pohrmed annunemtors
connected in opposite polarity in said first-
mentioned side or branch of the line, pole-
changing switch :;ijt_)m*zmt.us, and connections
by which the subscriber may at will send a
current of either polarity from his ground
connection through the circuit of said first-
mentioned side or branch of the line to its
oround connection at the central office to op-
erate either of said annunciators, substan-
tially as set forth.

7. Inatelephone-exchangesystem, a metal-
lic-circuit line, normally open to the ground
at the 511bs<31*ibel’b station, one side or bl‘aneh
of which is normally grounded at the central

office and the other s&de or branch of which

1s normally open at the central ofiice, in com-
bination with a subsecriber’s calling-generator
and ground-contacts, and two polarized an-
nunciators connected in opposite polarity 1n
said first-imentioned side or branch of the
line,pole-changing switch apparatus,and con-
nections by which the subscriber may at will
send a current of either polarity from his
oround connection through the circuit of said
1‘&,13 mentioned side or br anch of the line to
its ground connection at the central oflice to
operate either of said annunciators, substan-
tially as set torth.

8. Inatelephone-exchange system, ametal-
lic-circuit line, one side or branch of which

“isnormally grounded at the central office,and

the other side or branch of which is normally

open at the central office, in combination with

a subscriber’s calling-generator, a commuta-
tor-piece on the ar mature-shaft, two commau-
tator-springs bearing alternately on sald com-
mutator-piece as the armature revolves, a
ground connection for said line passing
through the armature-coil to said commuta-
tor-piece, and alternately through sald com-
mutator-springs into two derived circuits con-

nected respectively tothe springs, and switch

apparatus whereby the operator may at will
close either of said derived circuits, and two
polarized annunciators connectedin opposite
polarity in said normally-grounded side or
branch of the line, substantially as set forth.

9. Imatelephone-exchangesystem, a metal-
lic-circuit line, normally disconnected from

the goround at the subsecriber’s station. one
o 2

side or branch of which is normally grounded
at the central office, and the other side or
branech of which 1s normally open at the cen-
tral office, in combination with a subscriber’s
calling-genecrator, a commutator-piece on the

of the other class where his line has a switeh, | armature - shaft, two commutator - springs

75

850

QO

y 95

100

105

I1IO

115

120

125

130




10

L5

20

S - . 592,362

bearing alternately on said commutator-piece
as the armature revolves, a ground connec-
tion for said line passing through the arma-

ture-coil to said commutator-piece, and alter-

nately through said commutator-springs into
two derived circuits connected respectively
to the springs, and switch apparatus whereby
the operator may at will close either of said

derived circuits, and two polarized annunecia-

tors connected in opposite polarity in said
normally-grounded side or braneh of the line,
substantmlly as set forth. .

10. In atelephone-exchange system,a metal-
lic-circuit line, one side or branch of which is
normally grounded at the central office, and
the other side or branch of which is normally
open at the central office, in combination with
a subscriber’s callin D‘-—ﬂ’enemter a commuta-
tor-piece on the armature shaft two commu-
tator- -Springs bearing alterna,telj on said com-

-mutator-piece as the armature revolves, a

25

20

ground connection for said line passing
threuo*h the armature-coil to said commuta-
tor-piece, and alternately through said com-

mutator-springsintotwo derived circuits con-

nected respectively tothesprings, and switch
apparatus, whereby the operator may at will
ground the line through either of said derived
circuits, and two polarized annunciators con-
nected in opposite polarity in said normally-

grounded side or branch of the line, substan-

- tially as set forth.

35

40

11. In a telephone-exchange system, the

“combination of a metallic-circuit line, one of -
whose sidesor branchesis normally grounded
at the central office the other side or branch

being normally open at the central office, and |
two polarized annunciators connected in op-

posite polarity in said normally-grounded

side or branch of the line, a calling-generator
:«:Lnd eommutator and sxﬂteh apparatus and

connections by which the subsceriber may at
will send a current of either polarity through
a circuit composed of said nel*mally-n'reunded
side or branch of the line and ground, sub-
bta,ntmlly as set forth.

12. Inatelephone-eschange sy stﬂm a pelr

oi loop-switch plugs, the twe contact- pieces

of one of which are connected to the two
contact-pleces, respectively, of the other by
flexible conductors, in combination with an
opera tor’s telephone a special calling or talk-

ing circuit extending from the eentral office
-to one or more Subseﬂbers stations and in

which the telephone isconnected,a bridge-cir-
cuit in which the telephone is connected, said
bridge-circuit being normally connected on its
two mdes tothe two eord circulits, respectively,
which connectthe contact-pieces of the plugs,
and a switching device by which the epemter
may at will diseconnect the telephone from
said cord-circuits, substantially as set forth.
- 13. In a telephone-exchange system, a pair
of loop-switeh plugs, the tWO0 contact-pieces
of one of which are respectively connected to
the two contact-pieces of the other by flexi-
ble conductors, in combination with an oper-
ator’s telephone, a bridge - ¢ircuit between
said flexible conductors n which is the tele-
phone, a special talking or calling circuit ex-
tending from the central office to one or more
subseribers’ stations and which also includes
the telephone, and a switeching device by
which the operator may at will open or close
sald bridge-circuit, substantially as set forth.
In witness whereof I hereuntosubseribe my
name this 7th day of March, 1890.

MILO G. KELLOGG

‘Witnesses:
. J. PRESTON |
E. P. MAOLDAN,

45

50.'

55

60

7C

75




	Drawings
	Front Page
	Specification
	Claims

