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To all whonv (& mary conceri:

Be it known that I, MiLo G. KXELLOGG, of
Hyde Park, Illinois, have invented certain
new and useful Improvements in Multiple
Switch-Boards for Telephone-Exchanges, 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 inventionrelates toatelephone exchange
system 1n which the subscribers’ lines are me-
tallie circuits, and in which one of the wires
of a metallie cireuit is normally grounded at
the central office and the other wire is nor-
mally open at the central office. |

It consists, first, of a multiple switeh-board
system of operating an exchange and testing
at any board to determine whether any given
line is in use, which system Ishall hereinafter
describe and claim in detail.

It consists, secondly, of an operator’s cen-
tral-office system of cords with plugs, switches,
keys, telephone, battery or generator, clear-
Ing-out annunciators, and circuits for answer-
ing, calling, testing, switching, and clearing
out subsecribers’ lines, which I shall hereinaf-
ter describe and claim in detail, said system
being applicable to said multiple switeh-board
system mentioned above and to other systems
of telephone-exchange switch-boards.

It consists, thirdly, of an arrangement of
subscribers’ station apparatus, which I shall
hereinafter describe and claim in detail, said
apparatus being applicable to said multiple
switch-board system mentioned above and to
other systems of telephone-exchange switch-
boards. |

In my system I use loop switch-plugs hav-
ing two insulated metal pieces and two insu-
lated flexible conductors attached to said
pieces. 1 place as many switch-boards in the
central oifice as are found necessary or desir-
able 1n order to properly answer the calls and
connect and disconnect the subscribers’ lines.
On each board I piace for each telephone-line
which centers at the office a spring-jack or
similar switch having two insulated contact-
polints normally in contact and a third con-
tact point or pilece normally insulated from
the others, except by the line-connections, said
switch being adapted to receive a switeh-plug,

| the switch-points which are normally in con-

tact and connect one of them to one of theinsu-
lated metal pieces of fhe plug and at the same
time connect the other metal piece of the plug
to the third contact point or piece mentioned
above.

Thethird contactpointor pieceof the switch
above described is also placed and arranged
so that the operator may, at will, apply a test-
plug or other test device to it. A separate
test bolt or piece might, however, be used for
each line oneach board, providing it was con-
nected to the open end of its line.

The switches of a line on the different
boards may be called ‘‘a series of switches,”’
and the test-pieces of a line, or the contact-
points when used as test-pieces, may be ealled
‘‘a series of test bolts or pieces.’’

IFFigures 1* and 1° of the drawings are front
views of sections of two multiple switch-boards
to which the same wires are connected. Tig.
2 shows a diagram of the boards and the cir-
cults and connections necessary to operate
them when used in connection with the op-
erator’s cord system and the subseriber’s sta-
tion apparatus hereinafter described. T'ig. 3
18 a diagram of the operator’s cord system,
and Ifig. 4 18 a diagram of the subscriber’s
station apparatus. Fig. 5 shows a modifica-
tion of the subscriber’s station apparatus, and
Ifig. 6 shows a modification of the operator’s
cord system.

In the drawings like parts and apparatus
are indicated by the same letters of reference.

In Fig. 2, A is a sectional view of the switch-
board shown in I'ig. 1% as indicated by line
d e, and A’ is a sectional view of the switch-
board shown in Fig. 1* as indicated by line d e.

« b represent rubber strips of the shape sub-
stantially as shown, on which the metal parts
ofthespring-jack switchesare mounted. These
strips may be of a length to receive any con-
venient number of spring-jack parts.

[, &c., are square holes through the fronts
and at the edges of the strips, adapted to re-
ceive the switch-plugs. The contact springs
g ¢, &c., are mounted to the rear of and are
parallel to the holes [ I, &e., to which they be-
long, as shown. The contact-points 2 2, &e..
corresponding to the contact-springs, pass
through the rubber strips and have connect-

and when the plug is inserted to disconnect | ing-pieces I/ I/, &ec., as shown.
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74, &e., arethe contact- pleces of theswitches,
insulated from the rest of the parts, except by
line-wires, each adapted to connect one side
of its llne to one of the contact-pieces of the

5 plug when the plug isinserted into the switch,
and also to be a test-bolt of its line at its board.
Theswitch-plugs are substantially as shown in

- Fig. 3, and as will hereinafter be described.

10 made, shaped, arranged, and adjusted that
when a plug isinserted into any of the switch-
holes 1t raises thespring in the rear of the hole
from its contact-point, (on which 1t normally
rests, ) and the spring is connected to one of
the contact-pieces of the plug, while the other
contact-piece of the plug is connected to the
contact-piece j of the switch which is being
used.

Each section of a rubber strip, with its con-
tact- -spring, contact-point, contact-piece, and
the hole, all arranged and operating as shown,
may be considered as a spring-jack switch.
The rubber strips are placed one above the
otber, as shown. Thelower edge of one strip,
therefore, provides theupper edo esof the holes

~ of the strip which 1s below it, as shown. Itis
not necessary that the sw1tch holes should be
actnally square, as their shape might be made
to conform to the shapes and arrangement of

20 the parts used.
- ‘The circuits and connections of a subserib-
er’s metallic line to its series of switches are
as follows and as shown: I have marked the
ingoing and the outgoing wires of such a line
as line No. 1* and line No. 1*. s and s are the
switches for this lineon the two boards. Line
No. 1%, after entering the office, passes first to
spring ¢ of switch §'; and thence through con-
tact-point h and connecting-piece &' of that
switch and wire §” to spring ¢ of switeh s, and
“thence through contact-point h and connect-
ing-piece A’ of that switch and wire s’ to an-
nunciatorw, and thence tothe common ground-
wire and gr ound. Line No. 1° is connected to
the contact-pieces 7 7 of the switches s and ¢

by wire s”” and its branches, (also marked s””,)

as shown.

20
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line No. 2% and line No. 2, and they are con-
nected to their switches » and 7/, as shown,
and similar to the above. In like manner
would the other lines of the exchange be con-
nected to their switches. |

Other boards might be added to the ex-

50

55 change, and the connections of the lines to
their switches would be similar to the above

and such as wounld be evident to those skilled
in the art.
In the operator’s system of cords Shewn in
60 Fig. 3 only one pailr of cords, with 1ts plugs,
switch, keys, clearing - out annunciator, tele-

phone, and calling battery or generator, is

‘shown. Other pairs, with their parts, could
be added and connected in a manner which is
65 apparent to those skilled in the art. One sys-

- tem of pairs of cords is placed at each board
- for an operator, and the parts are so mounted

I .-have marked the two wires of
another subscriber’s metallic circuit-line as |

that the operator can conveniently operate the
board.

D D leplesent a pair of plugs in sectional
view. m is the rubber insulation of the plug.
m is one of its contact-picces, and m' is the
other contact-piece. The contact-pieces m m/
extend to the bottom of the plug, as shown,

| and are adapted to rest normally (or when the
The several parts mentioned above are so

plug is not in use for switching) on the metal
piece o, which thereby connects them tempo-
rarily tngether

Weights, as is usual, or similar devieces, may
be used to bring the plugs to the strip o and

form a good connection.

T is alooping-in switch, having two pairs of
contact-bolts, ¥ ¥ and # 2z, on Whlc_h the opera-
tor may at will place the levers of the switch.

v is the clearing-out annunciator of the palr
of cords.

I’ is a looping-in key, constructed substan-
tially in the manner as shown, whereby the

70

7’!:

80

operator may at will loop her calllng genera-

ator into the eircuit of a pair of cords.
B is the operator’s calling-generator.
her telephone, and k 1s a test-key.

tis

The cords have twoinsulated conductor s, a8

shown, and should be long enough so that she
may connect any plug witbh any switch at her
board. KEach operator needs but one calling-

| generator, one telephone, and one test-key for

her system. She should have as many loop-
ing-in switches and as many looping-in keys
as she has pairs of cords. The circuits are
substantially as shown.

The testing- key may be dlspensed with, and
in that case the wire which is shown as branch

ing off from one of the telephone-cords may
connect directly to the ground. TFig. 6 shows

such a modification of the apparatns

ocC
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In the snbscrlber’s station apparatus Shown |

in Fig. 4 1 is the telephone-switch, 2 is the

signalabell, 3 is the calling-generat_or, and 4 is

the subscriber’s telephone. These parts may

1IC

be the usual forms of apparatus, and are con-

nected as shown and in other known ways.

The calling generator is, however, modified, as
will hereinafter be described. ere No. 1*

and wire No. 1°, (shown in this figure)are the
two. wires of a metalllc circuit-line.

115

The generator has an automatic device,

(shown in the drawings,) by which when the | a
1 erank is not in motion the wire of the arma-

ture is shunted and the line is dlseonnected

I20

from the ground at the subscriber’s station,

and when it is turned or operated the shunt is

automatically removed from the armature and

the lineistemporarily connected totheground.
The antomatic deviece shown 18 a modifica-

tion of aform very generally used, the modifi-

_125'

cation being substantially in the arrantrement. "

of the contacts.
tachment to the hub of the driving-wheel, a pin

in the shaft, which engages in the V- shaped ‘
arrangement and a Spring which presses.
against the wheel and brings the pin normally.
The con-

in the center of the V arrangement.

It contains a V- shaped at- |

tact-points and circuits are substantially as
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showii and as will produce the action de-

scribed above. Other devices may be used,
modified so as to produce this result. A com-
mon key or switch might be used and oper-
ated by the hand of the subseriber to ground
the line when he is sending in a signal. The
generator should be connected so that the tem-
porary ground is made between the normally-
open end of the subseriber’s line and the arma-
ture-coil. This modification of the apparatus
1s shown in Fig. 5, in which %’ is the key or
switch referred to as operated by the hand of

- the subscriber.
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I place a test-battery (marked B’ in the
drawings) in the common or ground wire of
the lines at the central office. The operation
of the system would be the same if this bat-
tery were placed in the wire which is used to
connect the operator’s telephone with the
ground.

The operation of the system is as follows:
When a subseriber desires to call,he turns the
crank of his generator, and, thereby tempo-
rarily connecting his line with the ground
and sending a calling-current over if, oper-
atesthe line annanciator at the eentral office.
The subscriber then removes his telephone
from its hook orswitchand theoperator places
D', one plug of a pair of plugs, in the switch
of the line where a call is indicated, and,
placing the levers of the switch Y correspond-
Ing to this pair of plugs on its bolts y v, the
siabseriber and the operator are connected to-
gether in metallie circuit for econversation.
When the operator finds out what line is
wanted, she places the piece m' of the other
plug of the pair on the contact-piece § of the
switch of the line wanted for atest, pressing,
meanwhile, the key k.~ If the line tested is
not 1n use, there will be a complete circuit
from the ground at the central office tlirough
the operator’s telephone, thence through the
contact-piece j and the line, back to the cen-
tral office and to ground, and the testing-bat-
tery will be in that cireuait, and the operator,
hearing a click in her telephone, will know
that the line is not busy and will place the
plug in the switch, She will then move the
levers of the switech Y so that they rest on
bolts z z, and, pressing on key %/, loop the call-
ing-generator temporarily into the circuit.
When she removes the pressure from key %/,
the clearing-out annunciator will bein the cir-
cuit. Thus the subscribers are connected to-

gether in metallic circuit, are called, and are |

left for conversation with a clearing-out an-
nanclator in their cirenit.  If, when the op-
erator had made the test, as described above,
the line tested had been switched at another
board, 1t would have been disconnected from
the ground and she would not have got the
signal that it wasnotbusy; she would not then
have completed the connection. The opera-
tor ean aiways, by moving the levers of the
switch Y to yy, listen on her telephone to see
whether the subseribers arethrough conversa-

either one can turn the erank of his generator
and send a clearing-out signal through their
metallic circuit, which will operate the clear-
ing-out annunciator left in the cireuit. The
automatic attachment of the generator will of
course ground the circuit while he is sending
the signal; but this will not prevent its opera-
tion. -

When a pair of plugs are not in use, the le-
vers of the switch Y corresponding to them
should rest on z z.

I claim as my invention and desire to secure
by Letters Patent—

1. Inatelephone-exchange system, a metal-
lie cireuit subsecriber’s line normally discon-
nected from the ground at the subscriber’s sta-
tion, in combination with a calling-generator
in the circuit of said line at the subscriber’s
station and a switch co-operating with the
normally-open ground to close the same while
the generator is being operated, substantially
as set forth.

(Whe

70

735

)

2. In a metallic circuit-exchange system, a go

subscriber’s line normally disconneeted from
the ground at the subseriber’s station and nor-
mally connected with a ground wire or con-
nection at the central office, and a calling an-
nunciator in said ground wire or counection,
in combination with a calling-generator at the
subscriber’s station in the circuit of said line,
a ground wire or connection at the subseriber’s
station normally open to the line, switching
devices or meaus at the central office to tem-
porarily disconnect said line from said ground
wire or connection at the central office and
connect 1t with another line for conversation,
and switching devices or means at the sab-
scriber’s station to temporarily connect said
line with said ground wire or connection at the
subseriber’s station while the generator is be-
ing operated, with the generator between the
ground - eonnection and the calling -annunci-
ator, substantially as and for the purpose set
forth.

3. Inatelephone-cxchange system, a metal-
lic circuit-line normally disconnected from the
ground at the subscriber’s station, one side or
branch of which is normally connected to a
ground wire or connection at the central office,
the other side or branch of which is normally
open at the eentral office, and a battery in said
ground wire or connection, in combination
with a switching device at the central office
having a pair of contact-points to disconnect
said line, at the will of the operator, from said
ground wire or connection, a test-receiving in-
strument, and a switch-testing plug or device
connected to one side of said test-receiving in-
strument, whereby the operator may at will
connectsaid test-receiving instrument, ground-
ed on one side, on its other side to said open
end of said metallic circuit-line, substantially
as set forth.

4. In atelephone-exchange system, a metal-
ile circuit-line normally disconnected from the
ground at the subscriber’s station, a ground

tion. When they are through conversation, | wire or connection at the central office, a bat-
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tery in said ground wire or connection, and a | 6. In a telephone-exchange system, two or

switch at the central office having three con- | more multiple switch-boards, metallic circuit- 50

tact-pieces, two of which are normally in con-
tact with each other and are not in contact with
the third piece, one of said pieces which are
normally in contact being connected to said
ground wire or connection with the battery
between it and the ground, the other of said
pieces being connected to one side or branch
of said metallic eircuit-line,and the other side

or branch of said line being connected to said

third contact-piece, in combination with a
donble switch-plug having two insulated con-
tact-pieces adapted to be inserted into said
switch, and when inserfted to disconnect the
contact-pieces of theswiteh which are normally
in contact and connect the two contact-pieces

- which areconnectedtothetwosidesor branches

20
| 25
30
35
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of the line to the two insulated pieces of the
plug, (one piece of the plug to one piece of the
switeh and the other piece of the piug to the
other piece of the switch,) a test-receiving in-
strument at the central office,and switeh-test-
ing devices or means whereby an operator
may at will connect said instrument, grounded

- on one side, on its other side to said third con-

tact-plece connected to said open end of the
line, substantially as and for the purpose set
forth. - .

5. In a telephone-exchange system, a metal-
liec ecireunit-line normally disconnected from the
ground at the subscriber’s station, one side or
branch of which line 1s normally connected to
a ground wire or counection at the central
office and the other side or braneh of which
is open at the central office, and a battery and
a calling-annunciator in said ground wire or
connection, in combination with a calling gen-
erator at the subscriber’s station in said line,
means for grounding said line at the subscrib-
er’s station when the generator 18 beiug oper-
ated with the generator between that ground-
connection and the office ground, atest-receiv-
ing instrument, and switch testing devices or
means whereby an operator may at will con-

nect said instrument, grounded on one side, on |

~ its other side to said open end of the line, sub-

stantially as and for the purpose set forth.

lines connected thereto, each of said lines be-

ing normaliy disconnected from the ground at
the subsecriber’s station, one side or branch of

each line being normally connected at the cen-

tral office to a ground wire or connection, and

the other side or branch being normally open

55

at the central office, and a battery in said.-
cround wire or connection, in combination

with switching devices or means to tempo-

rarily diseconnect the branch of said line from

60
its ground wire or connection and to con-

nect the two branches with the two branches -

of another line for conversation, test-recelv-
ing instruments, one at each board, andswitch-

testing devices or means at each board where-

by an operator may at will econnect her test-
receiving instrument, grounded on one side,

on its other side to the open end of any of said

metallie circuit-lines, substantially as and for
the purpose set forth. |

7. In a telephone exchange system, a metal-
lie cirenit-line normally disconnected from the
eround at the subsecriber’s station, one side or

70

branch of which is normally grounded at the

central office, in combination with a test-re-
ceiving instrument at the central office
ogrounded on one side, a switch-testing plug or

side to the other side or branch of the line,
said side or branch being open to the ground,
and thereby establish a test-circuit when the
line is not switehed from the ground of the in-

75

device to connect said instrument on its other

80

strument through the metallic ¢ircuit of the
line to the normal ground of the line, a bat-

tery in said test-circuit, and a swifehing de-
vice containing a pair of contact-pointsin the
circuit of said gide or branch of the line which
is normally grounded, whereby an operator
may at will diseconnect the line from 1ts nor-
inal ground, substantially as set forth.

MILO G. KELLOGG.

Witnesses:
JALVIN DE WOLF, |
WALLACE L. DE WOLPF. .
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