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- UNITED STATES

FFICE.

MILO G. KELLOGG, OF CHICAGO, ILLINOIS, ASSIGNOR TO THE KELLOGG
SWITCHBOARD AND SUPPLY COMPANY, OF SAME PILACE.

MULTIPLE SWITCHBOARD.

- SPECIFICATION forming part of Letters Patent No. 592,395, dated October 26, 1897.
Application filed May 16, 1891, Serial No, 392,064, (No model.)

To all whom it may concern.: |

Be it known that I, MiLo G. KELLOGG, of
Chicago, in the county of Cook and State of
Illinois, have invented certain new and useful

Improvements in Multiple Switehboards for

Telephone-KExchanges, of which the following

1s & full, clear, concise, and exact description,
reference being had to the accompanying
drawings, forming a part of this specification.

My invention relates to a telephone - ex-
change system in which the lines are metal-
lic-circuit lines and in which the necessary
switching between the lines is accomplished
by means of pairs of double or loop plugs
connected together by double flexible cord
conductors.

It consists, first, of a system of tésting the

~ lines at any board to determine whether or
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not they are in use; secondly, of an organiza-
tion of loop-switches and connections for said
cords by which the movements required of
the operator in making the necessary con-
nections and disconnections are few and con-
venient to make, and, thirdly,.of an arrange-
ment of the annunciators and switches of the
different lines by which special clearing-out
annuneciators are not required.

In the accompanying drawings, illustrating

my invention, Figure 1 represents sectional

views of sections of two multiple switchboards
and the main-line central-office connections
and apparatus of the two lines connected to
the two switehboards.
diagram of an operator’s cord system and ap-
paratus necessary to illustrate my invention.

Kig. 3 represents an operator’s test system.
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“Iplace as manyswitchboards in the central

office as are found necessary or desirable in
order to properly operate the exchange. On
each board is a spring-jack switch for each
line. Each switch has acontact-spring which
normally connects with a contact-point and

is separated from the point while a plug is

inserted into the switch and has a contact-
piece insulated from the rest except by the
circuit connections. To the contact-point is
attached an extension - piece or connection
along the surface of the switeh-hole by means
of which one of the contact-pieces of the loop

5o test-plug (hercinafter described) forms con-

Fig. 2 represents a

nection with the contact-point when the plug
is inserted, as hereinafter deseribed. The
insulated contact-piece mentioned above is
also placed along the surface of the switch-
hole and preferably in front of said extension-
piece to the contact-point and is so placed
that one of the contact-pieces of the loop-
switch plugs (hereinafter described) forms

connection with said contact-picce when the

plug is inserted. Said plugs are so con-
structed and said contact-pieces and exten-
sion-pieces of the switches are so placed that
when the test-plug is inserted into a switeh
the contact-piece of the plug does not come
into contact with said contact - piece and
when a switch-plug is inserted into a switeh
the contact-piece of the plug does not come
into contact with the extension-piece or point
of the switch. | -
In Fig. 1, A A’ are sectional views of sec-

tions of the twoswitchboards shown. g g rep-

resent the springs of the different switches,
h' h' the contact-points of the switehes on
which the springs normally rest, and % & the
extension-pieces of the points placed along
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the surface of the holes of the switches in -

front of the points. 7 7 are the insulated

contact - pieces of the switches, also placed

along the holes of their respective switches
and preferably in front of the extension-
pieces. « b are rubber strips on which the
metal parts of the switches are mounted and
through the fronts of which are the switch-
holes [ /. 1hese holes are rectilinear holes

and are adapted to receive the loop - plugs

mentioned above and to cause them to oper-
ate the switches, as described. W and X are
calling-annunciators, one for each line shown

and each connected into the circuit of its line,
‘a8 will hereinafter be described. B’ B’ are

test-batteries, one for each line and each con-
nected into the circuit of the line, as will
hereinafter be described. Two metallic-cir-
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cuitlines are shown in the figure, and theyare

connected to their respective boards as fol-
lows and as shown: One side or branch of the
line 1s connected to the contact-pieces j 7 of
its switches on the several boards. The other
side or branch of the line passes successively

through pairs of contacts g i of its switches
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on the several boards, passing in each case
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- cords shown. {is the operator’s telephone, |
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to the spring first. 1t then passesoutthrough
the test-battery of the line and is then con-
nected to the other side or branch of the line,
(to which the contact-pieces j 7 are connect-
ed.) The annunciator of the line is placed
in the circuit between thelast pair of contact-

the pair of points immediately preceding the

last pair and is located at the same board as

subsecriber’s-station apparatus.

D D’ are a pair of loop-switeh plugs adapted

[

cordsand looping-in switchare shown. Other
pairs as are found desirable may be added to
the operator’s system in a way which will be
| apparenttothoseskilledintheart. Sheneeds
but one telephone and calling-generator.
The levers of each looping-in smtch nor-

";i mally rest on the contact-points m m/'.
points before the two branches are united and

In the operator’s test system shown in Iig.
3, T is the loop test-plug, and 7' is the test re-

I ceiving instrument, which may be the oper-
said last pair of contact-points. The two'
branches of the line are normally on closed
circuit at the subscriber’s station and may .
be provided with any usual and appropriate '

for use with the switches shown in Fig. 1.

r r are the rubber insulations of the plugs.

S 8" are the two contact-pieces of the piug.

The plugs are constructed and the contact-
pieces are arranged so that when a plug is In-

serted into a smteh the spring is pressed
away from. its contact - point, the contact-
piece S forms connection with the spring g,

| tions as above described. The two contact-

the contact-piece S’ forms connection with -

the contact-piece 7 of the switech, and the con-

ator’s telephone or any suitable instrument.
w is the rubber insulation of the plug, and v

structed and the pieces are arranged so that

. { when the plug is inserted into any rswitch the
In the operator’s cord system shown in Fig.2,

spring is pressed away from the contact-point,

spring ¢, the contact-piece v forms connec-

| tion with the extension-piece £, and the con-

tact-piece 7 of the switch is not in contact
with the contact-pieces of the plug. The
plug should be inserted into the switches in
‘such a direction that they form the connec-

pieces v v' of the plug are connected by a
flexible conducting-loop, in Wthh is the test

| receiving instrumendt.

tact-point 7' is insulated from the contact-

Y is the loopmw—m switch for the pair of

pieces of the plug. The plugs should be 1n-
serted into the switches in such a direction
that they form the eonnectmn as above de-
-sceribed. -

and B is her calling-generator. The looping-
- in switch has two levers and three pairs of

contact-points, on which the levers may be

alternately placed at the will of the -operator.
One pair of the contact-points are marked m
m’, -and they are-connected by a loop which

- connected by a loop which contains the oper-
_::-;:ntor‘s-ca,l*lmg-generator. The next pair are

marked p p', and they are connected by a

contains the operator’s telephone. The pair
- adjoining them are marked nn', and they are |

hmmple loop. When the 1evels pass from m

50

m' to p p, they rest on n n'.

One-contact-piece of one plug of the pair

of plugs is connected by flexible conductor

‘to-one contact-piece of the other plug. The

two other contact-pieces of the plugs are con-
nected by flexible conduetm% to the two le-

- vers of the switch.
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00 are a pair of contact-points, of which
0 is a stationary point and is connected by a
circuit-wire to the cord-circuit which con-
nects the two contact-pieces of the plugs
which arenot-directly connected tothe switch-
levers, and o’ is a contact-point which is-con-
nected to one of the levers, as shown, and

-moves with the lever. The contact-points o

 o"'are in contact when the switeh-levers are

05

on the -contact-points m m' and are out of
contact when the levers are moved to the
other points of the switch.

Only-one pair of switch- plurrfs with their

Rach operator has a cord system and a test
system, and they are conveniently mounted
at her board for her work. The conducting-

| cords of the plugs should be long enough so
that she can connect any plug with any smtch |

at her board.

The operation of the smteh system is as
follows: When an operator recelves a call on
the annunciator of a line, she places the plug

' D of a pair of her plugs in the switch of the

line. By so doing she opens the closed -cir-
c¢uit of the line and loops her telephone into
the circuit. The closed cireuit of the line 1s
opened at the pairof contacts g i of the switch.
The two cords of the plug are connected
to the two branches of the line by the con-
nection of the two contact-pieces of the plug
with the two contact-pieces g and j of the
switeh, and the two cords are bridged or con-

switch. - When the operator finds out by con-
versation what line is wanted, she tests the
line wanted, as will be hereinafter described,

| and if she finds it is not busy she places the

plug D’ of the pair in the switch of the line,
opening the closed circuit of the line and
connecting its two branches to the cord-cir-
cuits of the plug. She then moves the levers
of the loopmﬂ'—m switch so that they rest on
the points n n'. DBy so doing the bridge con-
nection between the cords at 0 0 is 1emoved
and a signal-current from the operator’s gen-
erator goes to the metallic circuit.  She then

rest on p p’, and the lines are connected in
metallic eircuit for conversation with neither
the operator’s telephone nor generator in the

| eircuit. When the opemtor receives the

|.clearing-out signal, she will remove the plugs

v' are its contact-pieces. The plug is con-

nected by the contacts o o' of the looping-in

moves the levem of the switch so that they'
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the contact-piece v forms conneetwn with the
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from the switches and move the levers of the |

looping-in Switeh so that they rest on the
points m m/, when they are ready to be used
for another connectlon

YWhen a line is switched at the central office
by having one of the switch-plugs D placed

An its line-swifch at any board, the test-bat-

tery of the line is in a cut-off portion of the
line-circuit and is then in open circuit. This
is readily seen from the fact that the contact
i of the switeh in which the switeh-plug is

-placed, which contact is connected to one side

- of the battery, is opened or disconnected from

the contact ¢ of the switech, while the two
contacts of the plugare then in contact with
the contact ¢ of the switch and with contact
h of the switch, respectively, which latter
contact 1s connected to the line-circuit on the

~other side of the test-battery. Thus the test-

20

~ the switeh. .
board, the test receiving instrument will be

30

battery is then switched from circuit with the
line and is in an open cut-off portion of the
cireuit.

The test system is as follows: When an OD-

erator at any board tests any line, she places

her test-plug in the switch of the line and by

so doing connects the two contact-pieces of

the plug with the two contact-points g 2 of
If the lineisnot switched at any

included in the close metallic circuit of the

lineand the test-battery of the line,and the in-

- strument will sound, indicating thﬂt the line

18 free to be eonnected to. If, howevel when

- the test is made the line is switched at some

35
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board and the plug is inserted in the cut-off
portion of the line, the circuit of the test re-
celving instrument is open at the contact-
points ¢ /2 of the switch used in switching,
and the instrument wilinot sound. If, again,
when the line is switched the test-plug is in-
serted in the portion of the circuit which is
included with the other line, the instrument
will not sound, because the test battery is not
included in the circuit with it, being then, as
stated above,in the cut-off portion of the line.

"Therefore in either case whenever a line is

switched for econversation at any board and

- 8 test-plug 1s inserted into the switch of the

50
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line at any other board no closed circuit is

established which contains a test receiving

instrument and battery, and the test receiv-

ing instrument cannot then respond, because

no current is passing through it. When,
therefore, the test is made and the instrument
does not sound, the operator knows that the
line is switched at some board.

When a call is received on a line and it is
answered and the line 1s connected, as de-
scribed, with another line whose calling-an-
nunciator is located at another board, the an-
nunciator of the line in which the call origi-

nated is in their cireuit and the annunciator

cuit.

of the other line is not included in the cir-

cuit 18 located at the board where the con-
nection is made, any clearing-out signal sent
over the circuit will be received and can be

or sound 1n his telephone.

As the annuneciator which ig in the eir--

attended to at the board where the connec-
tionis made. 'Thissystem therefore provides
for a clearing-out annunciator in the circuit
of any two lines connected together without
requiring a special clearing-out annunciator
for each pair of cords.

When in this system ‘the 11110 is notb
switched for conversation and the subseriber
who has sent in a call on his annunciator has
removed his telephone from its switch to lis-

ten for the operator to answer his call, bat-

tery-current of constant characteris passing
through his telephone. On account of the
character of the current, however, no sound
or noise will be produced in his telephone.
When, however, the operator at the central
office pl&ees a sw1teh-p1uw into the switch of
the line to answer the call, the battery-cur-
rent through the subseriber’s telephone will

‘be ::Lutom%tleally broken or interrupted, and

the subscriber will consequently hear a click
He will thereby
know that the operator has connected his
telephone with his line and can at once pro-
ceed to talk and give his order to the oper-
ator without waiting for the latter to inform

70
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him by word that he is ready to receive the

order. -
I claim as my invention—

1. In a telephone-exchange system, multi-
ple switchboards, metallic- cn*emt lines and
switches for said lines, one for each line on
each board, each switch having a pair of con-
tacts normally closed through which in series

one side of its line passes to one side of an

individual test-battery for the line, each

switch having a third or insulated contact to

which the other side of the line and the other
side of theindividual test-battery for the line
are connected, and said individual test-bat-
teries, one for each line, in combination with
switching apparatus at each board connect-
ing the -two sides of any line with another
line by opening the normally closed pairs of
switch-contacts of the line at the board and
forming connection with one of said nor-
mally closed contacts and said third or insu-
lated contacts respectively, and test receiv-
ing outfits, one at each board, each having a
test receiving instrument and a loop test-
plug to the two contacts of which plug the
two sides of the test receiving instrument are
respectively connected, each loop test-plug
being adapted to be inserted into each switeh
at 1ts board, and when inserted opening the
p‘ur of normally closed contacts, and form-
ing connection between the two contacts of
the plug and
tacts of the switch respectively.

2. Inatelephone-exchange system,multiple

switechboards, metallic-circuit lines, switches
for said lines, one switch for eachline on each
board, one side or branch of each line pass-
ing successively through pairs of contacts of
the line-switches on the several boards and
from the last contact-point through a test-
battery to contact-pieces, one for each switch

said two normally closed con-
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of the line, and to the other side or branch
of the lineand said test-battery, in combina-
tion with pairs of double orloop switeh plugs
at each board, the two contact-pieces of one
plug being connected by flexible conductors
to the two contact-pieces of its mate,adapted
to be inserted into the switches and when a

plug is inserted into a switeh to disconnect:

the pair of contact-points and connectone of

1
]

the contact-pieces of the switch-plug with
that contact-point which is connected with
sald first-mentioned side or branch.of the line, :
whilethe other contact-piece of the plug forms .
connection with sald contact-piece of the
switch and test receiving instruments, one at
each board, each connected on its two sides :
to the two contact-pieces of a loop test-plug
adapted to be inserfed into any switch at its
board and when ingerted to disconnect the:
pair of contact-points of the switch and form .
- connection between them and its two .con-

tact-pieces, substantially as set forth.

3. In a telephone-exchange system, a pair
of loop-switeh plugs the two .contact-pieces

of one of which are connected to the two .con-
tact-pieces of the other, respectively, by two"
flexible switch cord conductors in cémbina-

tion with a switching device having a mov-

able lever or commutator - piece and two

contacts operated by said commutator-piece
to be opened and closed to each other, one
contact being connected to.one of said flexi- |

~ble switch cord conductorsand the other con-

35
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tact to the other of :said

flexible switch cord
conductors, by which the :operator may at

will connect or disconnect said -cord conduc- |
~ tors, substantially as set forth.

- 4. In a telephone-exchange system, a pair
of loop-switch plugs, the two. contact-pleees

of one of which are connected to the two con-
tact-pieces of the other, respectively, by two

~flexible switch eordﬁonduotors, in combina-

_45
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tion with a switching device, having a mov-

able part containing two levers connected in |

series in one 0f sald cord-circuits connected
- to the two plug contact-pieces respectively |
of that cord-circuif, a pair of contacts con--
nected through the opemtor g telephone with |
which said levers in one position connect, an-
other pair of contacts in electrical eonnectmn :
with which said levers in another position

connect, and a pair of contacts connected to:
the two cord-circuits respectively closed to-

each other when the levers are in the first-:

mentioned position and open to each other
- when the leversare in the second-mentioned

position, by which when the movable part of

the switch 1s 1n .one position the two cord-
circuits are connected together and the tele-

phone 1s in one of the cord-circuits and when

the movable part is in another position said
connection between the cord-circuits is open
and the telephone is switched from the cord-
circuit, substantially as set forth.

5. In & telephone-exehanwe system, a pair

of loop-switch plugs the two contact-pieces of -

~.one of which aré connected to the two con-

. 592,395

tact-pieces of the other, respectively, by two
flexible-cord cirecuits, in combination with a
switching device, hzw ng two.levers in one of

said cord-circuits connected to the two plug

contact-pieces respectively of that cord-cir-
cuit, a pair'of contacts connected through the
oper ator’s telephone with which said levers in

one position connect another pair of contacts
connected through a calling-generator with

which sald levers in another posmon connect,

and a pair of contacts connected to the two
cord-circuits respectively closed to each other
when the leversare in the first-mentioned po-
sition and open to each other when the levers

are in the second-mentioned position, by

which wheén the movable part of the switchis
in one position the two cord-circuits are con-
nected together and the telephone 1s in one

of the cord-circuits and when 1t is moved to
another p051t10n said connection between the
| cord-circuitsisopen,the telephoneisswitched
| from the cord-circuit and the calling-genera-
toris included in the same 001(1 ~¢cir cmt sub-
stantially as set forth.

6. In a telephone-exehange system, a pair

of loop-switch plugs the two contact-pieces of

one of which are connected to the two con-

| tact-pieces of the other, respectively, by two

flexible-cord circuits, in combination with a

switching 'device having two levers in one of
sald cord-circuits connected to the two plug

contact-pieces respectively-of that cord-cir-
cuit, a pair of contacts connected through the

operator’s telephone with which said levers in
one position connect another pair of contacts

connected through a calling-generator with
which the levers in another position connect,

another pair of contacts in electrical connee-
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105 '

tion with which said leversin another position

connect, and a pair of contacts connected to
the two cord-circuits respectively closed to

each other when the levers are in the first-
mentioned position and open to each other

when the levers are in the second-mentioned
position, by which when the movable part of

the switch is in one position the two cord-cir-

cuits are connected together and the tele-
phone isin one of the cord-circuits, when the
movable partis placed in another posmon the
telephone is switched from the cord-circuit,
the cord-circuits are disconnected and the
calling - generator is included in one of the

cord-circuits and when the movable part is

placed in another position, the cord-circuits

are disconnected from each other and from

both telephone and generator, substantially
as set forth. |

7. In a telephone—exehanfre system a palr
of loop-switeh plugs the two contact-pieces of
one of which are connected to the two con-

tact-pieces of the other, respectively, by two
flexible-cord circuits, in .combination with a
sawitehing device having two levers in one of
said cord-circuits connected to the two plug
‘contact-pieces respectively of that cord-cir-
cuit, a pair of contacts connected through the

operator’s telephone with which sald levers
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in one position connect another pair of con-.

tacts connected through a calling-generator

with which the levers in their next position

connect another pair of contacts in electrical
connection with which said leversin another
position connect, and a palir of contacts con-

nected to the two cord-circuits respectively

closed to each other when the levers are in the

other when the levers are in the second-men-
tioned position, by which when the movable
part of the switch is in one position the two
cord-circuits are connected together and the
telephone i1s In one eord-—circuit-; when the
movable part isin the adjoining position said
connection between the cord-circuits is open
and the telephone is switched out of and the

oeneratoris switched into one of the cord-cir-

~cuits; and when the movable part is in its

20

25

30

35

40

45

5O

53

60

third position said connection between - -the
cord-cireuits is open and they are discon-
nected from both telephone. and oenerator,
substantially as set forth.

8. In a telephone-exchange system, a pair
of loop-switch plugs the two contact-pieces of
one of which are connected to the two con-
tact-pieces of the other respectively, by two
flexible-cord circuits, in combination with a
switching device having two levers in one of
sald cord-circuits connected to the two plug
contact-pieces respectively of that cord-cir-
cuit, a pair of contacts connected through the
operator’s telephone with which said levers
in one position connect another pair of con-

tacts connected through a calling-generator

with which the levers in their next position
connect another pair of contacts in electrical
connection with which said lines in another
position connect said levers being adapted by
one motion to be placed successively on said

-pairs of contacts, and a pailr of contacts con-

nected to the two cord-circuits respectively
closed to each other when the levers are in
the first-mentioned position and open to each
other when the levers areinthe second-men-
tioned position, whereby by one motion or op-
eration the operator may first disconnect the
two cord-circuits and switch the telephone
out of one of them, secondly switch the gen-

erator into one of them and thirdly switch the

generator out of the circuit, substantially as
set forth.
9. Inatelephone-exchange system, two me-
tallic-circuit telephone-lines temporarily con-
nected together in metallic circuit for eon-
Versatmn in combination with a switching
device having two levers in one of said cord-
circults connected to the two plug contact-
pieces respectively of that cord-circuit, a pair
of contacts connected through the operator’s
telephone with which said levers in one posi-
tion connect, another pair of contactsin elec-

first-mentioned position and open to each

other position connect, and a pair of contacts
connected to

tor can at will switch the telephone into the
metallic circuit and at the same time bridge
or cross-connect the two sides of the_metﬂlhc

circuit, substantially as set forth.

10. In atelephone-exchange system, two me-
tallic-circuit lines tempomrﬂy connected to-
gether for conversation, in combination with
a switching device hawnrr two levers con-

nected 1espeet1vely to the two terminals of

one side.or branch of said circuit, a pair of

contacts connected through the operator’s

telephone, with which said levers in one po-
sition connect another pair of contacts con-

ot

the two cord-circuits respec-
;twely closed to each other when the levers
“are in the first-mentioned position and open
to each other when the levers are in the sec-.
ond-mentioned position, by which the opera-

trical connection with which said linesin an- -

70
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nected through a calling-generator with which

sald levers in another position connect, and

| & pair of contacts connected to the two sides

respectively of said metallic circuit closed to
each other when the levers are in the
mentioned position and open to each other
when the levers are in the second-mentioned

position, by which the operator may at will

open such bridge or c¢ross connection and
switch the telephone out of and the generator
Into the circuit, substantially as set forth.
11. Inatelephone-exchange system,twome-
tallic-circuit lines temporarily connected to-
gether 1into metallic circuit for conversation,
in combination with a switching device hav-
ing two levers connected respectively to the
two terminals of one side or branch of said
circult, a pair of contacts connected through
the operator’s telephone with which said le-
vers in one position connect another pair of

contacts connected through a calling-genera-.

tor with which the levels 1n auo.ther pomtmn
connect, another pair of contacts in elec-
trical connection with which said leversin an-
other position connect, and apair of contacts
connected to the two sides respectively of
said metallic circuit closed to each other
when the levers are in the first-mentioned
position and open to each other when the le-
vers are in the second-mentioned position, by
which the operator
bridge or ecross connection and switch the
telephone out of and the generator into the

‘metallic circuit or leave the circuit uncon-

nected with either telephone or rrenemtor
substantially as set forth.

In testimony whereof I have hereunto sub-
scribed my name.

MILO G. KELLOGG.

Witnesses:
FRANK S. OLEL,,
EDWARD C. DAVIDSON,

may at will open such
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