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MULTIPLE SWITCHBOARD.

- SPECIFICATION forming part of Letters Patent No. H92,386, da;téd October 26, 1897.
Application filed Angust ,1890, RSerial No, 361,113, (No model.) |

To all whom it may concern:
Be it known that I, M1iLo G. KELLOGG, of
Chicago, in the county of Cook and State of

Iilinois, temporarily residing at Stuttgart, in
the Empire of Germany, have invented cer-

tain new and useful Improvements in Multi-

ple Switchboards for Telephone-Exchanges,

of which thefollowingis afull, clear, concise,

and exact description, reference being had to
the accompanying drawing, forming a part of

this specification.

My invention relates to a metallic-circuit

telephone-exchange system in which there is
a'cord and a plug attached to the cord for
each line, to which the line is normally con-
nected, Said plugrestsnormallyin a switch-
ing device, and when it is desired to switch
the line with another line for conversation
the plug is taken from its normal position
and placed in the switch of the line wanted.
Such a system is called a ‘“‘single-cord” sys-
tem. -

My invention consists in a system of test-
ing, and in apparatus, circuits, and connec-

-tions for each line, whereby the operator may

expeditiously and with few operations con-

nect her telephone to the circuit of the line

when its call is indicated, may test the line
wanted to see whether it is in use, may con-
nect the two lines together, may send signal-

ing-current over the lines, may receive a

clearing-outsignal,may connecthertelephone

into the circuit to determine whether the sub-

seribers are through conversation, and may

disconnect the lines and place the line .‘:Lppﬂ-.

ratus 1in readiness for receiving a new call.

daid organizationis moresimpleand the work
- required 1s less than in other systems devised
for the same purpose. " In said system the
lines test ‘‘busy” whether they are switched

foruse at any board or the line-annunciators
indicate a call. |

In the accompanying drawing, illustrating
my invention, A and A’ represent sections of
two multiple switechboards at the central office
of the exchange, to which the same lines con-
nect. On each board is a spring-jack or simi-
Each switch has a
contact-spring which is normally in contact
with a econtact-point, but is separated and in-
sulated from the point while a plug is inserted

by the operator who answers the call.
construction, operation, and manipulation of

| into it, and a contact-piece which is normally

insulated from the spring and is connected
with the plug while the plug is inserted into
the switch. The contact-piece is adapted to
haveatest-plugapplied toitfor testing. The
spring-jacks shown in the drawing are of
well-known construction. |

‘For each line is a compound answering
switching device located at the board where

the plug and cord of the line is located and
| where the calls of the line are to be answered.
This device is manipulated in part by the

switch-plug when in the device and in part
The

these switching devices will be hereinafter

explained in detail. |
T'wo lines and their switches on the boards,

their plugs and cords, their answering-
switches, their annunciators, and their plug
switching devices are shown in the drawing.

The drawing represents the answering ap-
paratus of one of the lines as located at one of
the boardsand that of the otherlineas located
at the other board. L |

B B’ represent the two compound answer-
ing-switches, and D D the two switch-plugs of
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the lines to which the double-conductor flexi-

ble cords are attached and which are adapt-
ed to be placed in any spring-jack switch at
the board where they may be located.
plug is shown in its switching device and one

plug 1s shown out of its device.

‘In the answering-switches B B’, a a are

ceylinders, preferably of metal, adapted to re-
celve and guide the movable commutator and

plug-supporting piece 0. This piece may be

of rubber, and is of the shape substantially

as shown, and may be of other shapes to cor-

respond with variations in the construction,

shape, and arrangement of the other parts of
the switeches B B'. 1, 2, 3, 4, 5, and 6 are

contact-pieces insulated from each other. 2,
95

4, and o are spring-piecés. The other pieces
may be rigid. Pieces 1 and 2 are mounted
parallel to each other and in close juxtaposi-
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tion, so that contact between them will be

made and broken by the operation of the
switeh-plug, as hereinafter indicated. The

pairs of contacts 3 4 and 5 6 are mounted par-
allel to each other andin close juxtaposition,

100
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.50 that the contact of each pair is made and ]

broken, as hereinafter described, by the oper-
ation of the plug. Spring4is connected near
its upper end to spring 5 by means of an in-

sulation-piece fastened to both. 1t therefore
moves back and forth as spring & moves.

Springs 2 and 5 are constructed and adjusted
to press toward the center of piece b and will
press against and be acted upon by the plug,

as will be deseribed. The piece 6 has a hole

or socket in which the handle of the switch-

plug may be placed. Ithasalsotwochambers
adapted to receive the bent portions of the

- spring-pieces 2 and 5, as shown, and has a

I5
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it is moved to its lower position.

shoulder adapted to rest on the top of ¢ when
In the
chamber adapted to receive the bent part of
spring 5 is a shoulder ¢, on which 5 bears
when the piece b is moved to its higher posi-
tion and which causes the contacts to change,
as will hereinafter be described. -

The pieces b are adapted and intended to

oceupy two positions, the upper position as
shown in B’ and the lower position as shown
in Is.

~When the switch- plun" isin its socket in its

piece b, the piece occupies its lower position
and 'the handle of the plug presses on the

springs 2 and 5, so that spring 2 is in contact

with p1ece 1 and spring 5 is out of contact

- with piece 6, while spring 4 (which is at-
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tached to, but insulated from, 5) is kept out
of contact with piece 3. When the switch-
plug is withdrawn by the operator from the
socket, the springs 2 and 5 will be released
from the pressure of the plug-handle and
(the movable piece being still in its inner
position) contact between 2 and 1 is broken

and that between 3 and 4 and that between

b and 6 are established. When the plug is
removed and the operator manipulates the
piece b and places it in its outer position, the
contact between 1l and 2 stillremains broken,

and the shoulder ¢ in the chamber of the-

piece presses spring 5 out of contact with
plece 6 and spring 5 at the same time car-
ries spring 4 out of contact with piece 3.
When, therefore, the plug is in the socket
and the piece b is in its lower position, 1 and
2 are in contact with each other and the

other contacts of the device are out of con-

tact. When the plug is out of the socket
and piece bis stillin its lower position, 1 and
2 are out of contact and the other pairs 3 4
and o 6 arein contact, respectively, and when
the plug is out of the socket and the piece b
1s raised to i1ts outer position all of the three
pairs are out of contact.

The switch-plugs D D are of a usual con-
struction of loop-switch plugs adapted to be
used with the spring-jack switches shown.

The outsides of the handles have a rubber in-

sulation. Kach plug has two contact-pieces
insulated from each other, one, s, at the end
of the plug and the other, s, along the plug
cylinder-tip. When a plug 18 inserted into

any of theswitehes,the piece s presses against |

the spring of the switch and forces the spring

away from the contact-point and forms con-
nection with the spring, and the other piece,
s',
metal frame or socket of the switeh.

tt areoperators’telephones; J J, operators’
test-plugs; R R, operators’ calling-genera-
tors; r 7, resistance-coils; 2 w, induction-
coils; I K, calling-keys, and R’ R’ test-bat-
teries. Each operator will have one of each

said parts, and they will be connected to each
otherand toheranswering-switches, substan-

tially as shown and as will be described.

w and « are calling-annunciators, one for

each line shown, and G G are ground connee-
tions.

Each annunciator has a pair of contact-
points normally (or when the annunciator
does not indicate a call) in contact with each

other, but which are separated by the annun-

ciator while it indicates a call. The two con-

tact-points of a pair are marked p and ¢, 1e-
speetively. One of them, p, 18 a spring-con-

tact which is pressed by the annunciator-
drop, when the drop falls, away from 1ts cor-
responding contact-point ¢. "The contact-
point ¢ is represented as an angle- -piece which
passes. over the spring p smd 18 in contact
with the spring when the spring is not actu-
ated by the annnncmtm -drop.

The connections are substantially as fol-
lows: One side or branch of each line passes
normally successively through the pairs of
contact-points normally 1n contact of 1its
switches on the several boards, passing in
ecach case to the spring first. It ‘then passes
through its line-annunciator and the pair of
contact-points of the annunciator and is then
connected by one of the 1nsulated conductors
of the switch-cord to the contact-piece s of
the switch-plugof the line.
of the line is connected to all the other or in-
sulated contact-pieces of the switches of the
line and is connected to the contact-piece s’
of the plug through the other conductor of
thecord. Thefirst-mentioned side or branch
of the line is also connected after it passes
through the annunciator contact-points to

of the plug forms connection with the

Theother branch
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contact-piece 1 and before 1t passes through

the annunciator contact-points to piece 5, and

connected tocontact-piece3. One sideof the
operator’s telephoneis connected through the
resistance-coil to contact-piece 0.
side of the telephone is also connected to the
upper contact-point of the operator’s calling-
key, and the lower contact-point of the key
is connected through the calling-generator to
the circuit-wire which connects hertelephone
and resistance-coil. The contact-spring 2 1s
connected to the ground. The secondary of
the induction-coil is placed in ¢ircuit with the
telephone between said contact-pieces 4 and
6. Contact-piece 4 is connected to the lever
of the calling-key. Kach line is connected to
switches, compound answering - switch, cord
and plug, and annunciator, subsmntmlly as

The other

the other side or branch of the line is also

120

125

130




092,386 3

- deseribed. Kach eompeund answering- sw1teh‘ telephone, fhe secondary of the induetion-

-is connected to the operator’s
tus and also to the ﬂ*round substantml]y as |

described.
- The operator’s

~ conductor to the tip of her test- pluﬁ

10

The two branches of the subscriber’s line |

. -mll;be normally on closed cireult -to each

- other at the subscriber’s station, and may be
preferably normally open to the ground there, |
“but closed to the ground by the subsecriber
~while he is'sending in a -call, with his gen-
-erator-armatur
oround then established and the normal |
~eround connection of the line at the central
The ealling-key K is a usual form of

20 three-point key.

e in. the circuit: between the

office.

~ the upper point is broken and it comes mto

20

contact with the lower point.- =
The operation of the s.ystem may be de-
~seribed as follows: When the plug of a line
18 on 1ts normal position. in the socket of its
- compound answering-switch and the line is |
not switched at any board. of the exchange:
and its annunciator does not indicate a-call,
the line 1s grounded at the centiral office.

When the line is switched at any board by

the insertion of a switch-plug into its swit
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or 1ts plug is withdrawn from its normal po-

sition for insertion into any switeh or its an-

nunclator indicates a call, the ground con-
nection is interrupted. Tn one ca-s'e the 1n-
terruption 1s at the palr of contact-points 1 2,
in another case at the pair of contact-points
of the switeh used, and in the third case at
the pair of contact-points of the annunciator.
YWhen the plug of a line is withdrawn from
1ts normal position in its compound switeh,
the two sides or branches of the line arc

brought into a closed circuit, with the opera-

tor’s telephoneé in the circuit.. This connec-
tion 1s antomatically made by the closing of
the two pairs of contacts 3 4 and 5 0, respec-
tively. Such circuit is from contact- -Spring
5 (which is connected to one side of the line)
to contact-piece 6, and thence through the
resistance-coil 7, the operator’s telephone ¢,
the upper contact-point of the key K, and the
key-lever to contact-piece 4, and thence to
contact-piece 5, which is connected to the
other side of the line. The operator then by
conversation finds out what line is wanted.
She then tests the line wanted, as will be
hereinafter described, and if she finds the
line ‘““free” she will place the switch-plug in
the switeh of said line at her board. When
she has done this, the two lines are discon-
nected from their normal connection with
the ground, are connected together in a me-
tallie eirceuit, and their cireuit is bridged or
cross-connected at the central office by the

circuit which contains the resistance-coil, the

SPecml appara- | coil, and-the key.

test bELtt(}ly and the pri- |
- mary of the induction-coil are connected into
a cireuit whieh is erounded at one end: and-
connected at its other end thr ough a ﬂembleﬁ

wanted will be rung
-seriber notified by the operation on ]115 tele- =
8o

‘made and the.subscriber wanted 1s rung up. .
The operator then pulls the movable piece b
to its upper-or outer position and the -cross
or bridge connection of the metallic circuit:
) 1111361“1‘111)1:(3(1 by the opening of the pmr% of |
-contact- -points s |
The lever normally rests |
~on the-upper point, as shown, but when it is
depressed by the operatorits connection with

DY '13081111011
c¢h

0151-1311@ key, thereby disconnecting the lever
from the upper contact and eonnecting it

- 'The operator then presses

with the lower contact-point, and a eircuitin

the bridge or cross.connection is established,

which contains the calling-generator and
-does not contain the operator’s telephone.
A calling-current 1s thereby directed in split

75

current to both lines and the bell of the line

and the calling. sub-

phone or calling-bell that the connection 1Is

34 and & 6.

When the operator desires to hsteu into the .

circuit to hear whether the subsecribers are
through conversation, she presses: the mov-

“able piece b toits lower position and the eross
-or bridge connection 1s again established and
enmwh. telephone- .{3111".1’*ent 1t the line is in .
| Llse,will pass through her telephone,, 8o that
-she can hear the conversation. -

operator desires to clear out the connection,

When the '

o

» 95

she takes the switch-plug from the switeh and

%01‘1bed |

The special use and funetion of the resist-
ance-coll r is to prevent an undue amount of
telephone-current from being diverted to the

places it inits. neormal position in the socket
“and presses the piece b to its lower or inner
T'he apparatus 1s then ready to re-
ceive and answer a new call on the line by
the mere aet of withdrawing the plug
“making the other oper .:‘btl()l‘l% I have de-

10O .

and

105

operator’s telephone when she listens info a

circuit, to the detriment of the conversation
which is passing over the main circuit, and
this resistance may be made great orsmall, as
is found most desirable for the general con-
duet of the business.

The operation of the test systemn 1s as fol-

lows: When the operator tests any line, she

places the tip of the test-plug on the metal

sockebor frame of the switeh of the line tested,

(to the contact-piece connected to the nor-
mally openend of the line.) If,then, the line
tested is not switched and its annunciator
does not indieate a call, a complete circuit
will be established, in which is the primary
of the induction-coil and test-battery. The
circuit is from ground at the central office
through the contact-points 1 2 of the switch-
ing device of the line, thence through the
line-annunciator and its contacts p g, thence

I 1O

115
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successively through the normally closed con- -

tacts of the line-switches, thence through the
circuit of the line by way of the subscriber’s
station to the socket or frame of the switeh
on which the test-plug is applied, thence to
the contact-piece of the test-plug, and thence
to the ground through the primary of the in-
duct-ion-coil and test-battery R'. An induc-




tion-curient will therefore be generated in |

the closed circuit which eontams the opera-
tor’s telephone and she will hear a4 ““elick”

- 1n the telephone and know that the line is

10

‘““free.” This closed circuit is through the

-operatere telephone and the circuit of the
calling-line and is completed in the marnner
“and throu gh the connections heretofore traced

when the opelator removes the plug of the
cellln g-line from its switching device. When

the lme 1s switched at any boeld or 1ts an-

nunciator indicates a call, the test-circuit is

interrupted and the ope:‘reter, not hearing the

click, will know that the line is in use.

- By the system and mechanism as above

described for single-cord metallic-circuit Sys-

tems the organization has fewer parts and is

more smlple than in other systems which

" have been devised for similar use and the

20
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operations required of the operator in an-

swering a subscriber and making a desired
connection are reduced to a minimum.
operations are merely to take the plug from

its normal position, test the line wanted,
place the switch-plug in the switch of the lme
wanted, press on the calling-key, and raise

the movable piece of the calling subscrlber S

answering-switeh.

The test does not depend alone on the fact
that the line is switched or nhot. - The line
also tedts ‘“ busy” when the anhuneietor In-
dicates a call. As a result a subscriber’s
line is reserved to himself froin the time he
sends in his call and before the operator has
had time to answer the call. The service of

the exchange is thereby more satisfactory
and there is less liability of annoyance and

contfusion, both to the subscriber and opera-
tor, than Wo'u‘ld be were the line liable to be
sw1tched and connected with another line
after the subscriber had sent in a call and

before the call was answered.

45
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I use the terms ‘‘bridge” and ‘‘ ¢ross-con-

nect” in connection Wlth a complete metal-

lic circuit to describe a connection between

one side or branch of the circuit and its other

side or branch,and an instrumentin a bridge

O CrOSS- eennectmﬂ‘ cireuit to a metallic cir-

cuit is not in the dneet circuit, but is in a
circuit connection across the two sides or
branches of the circuit.

I claim as myinvention and desu eto secure
by Letters Patent—

1. Ina,telephone exchange eyetem ametal-
lic-circuit line one side or bmneh of which is
normally grounded at the central office and
contains in its circuit an annunciator with
contact-points by which the circuit is opened
while the annunciator indicates a call, in com-
bination with a tesf wire or circuit at the cen-

tral office containing a test-battery and the

primary of an induction-coil, and grounded
at one end and connected atits otherendto a
plug or device adapted to be brought for
testing into connection with the line, and a
test recelving instrument and the secondary

of the mductlon coil on closed circuit to each

These

other when the test is made, substantmlly as

set forth.

2. Inatelephone-exchangesystem, a metal-
lic-circuit line one side or branch of which is
normally grounded at the central office and
contains in its circuit an annuneciator with

70

contact-points by which the circuit is open

while theannunciatorindicates a call, in com-
bination with a test wire or circuit at the cen-
tral office, containing the primary of an in-

duction-coil and grounded at one end and

connected at its other end to a test plug or
device adapted to be brought into connection
with the line, a test-battery in the circuit
thereby established, and a test receiving in-
strument and the secondary of the induction-
coll in closed cireuit to each other while the
test 1s being made, substantially as set forth.
- 3. Inatelephone-exchange system, a metal-
lic-cireuit line one side or branch of which is

normally grounded at the central office and

contains an annunciator in its circuit with
contact-points by which the circuit is open
while the annunciatorindicates a call, in com-
bination with switching apparatus by which
such ground eonneebwn 1s broken while the
line is switched for conversation, a test wire
or circuit at the central office grounded at one
end and connected at its other end to a plug
or device adapted to be brought for testing
into connection with the line, a test-battery
and the primary of an induction- coil in the
test-circuit thereby established, and a test re-

ceiving instrument and the seeondcuy of the

mductlen coil in closed circuit to each other

when the test 18 made, Stlbstanblelly as Set .

forth. |
4. Inatelephone-exchange eystem, a metel-

lic-clrcuit line one side or braneh of whichis

normally grounded at the central office but is
disconnected from the ground while the line
18 switched for eonversetien and contains an
annunciator with contact-points by which the
circuit i1s open while the annunciator indi-
cates a call, in combination with a test wire
or circeuit at the central office, containing the
primary of aninduction-coil and grounded at
one end and connected at its other end to a
plug or device adapted to be brought for test-
ing into connection with the line, a test-bat-
tery in the circuit thereby established, and a
test receiving instrument and the Seeondal y
of the mduetmn coll in closed circnitf to each
other while the test is being ma,de, substan-
tially as set forth.
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5. Inatelephone-exchangesystem, a metal- |

lic-circuit line one side or branch of which is
normally grounded at the central office but is
disconnected from the ground while the line
is switched for conversation and contains an
annunciator with contacts by which the cir-
cuit i1s open while the annunciator indicates
a call and the other side or branch of which
1s normally open at the central office, in com-
bination with a test wire or connection at the

central office, containing the primary of an

induection-coil and grounded at one end and

125

130
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connected at its other end to a plug or device
adapted to be brought for testing infto con-

- nection with the normally open side or branch

IO

20

of theline, a test-batteryinthe circuit thereby
established, and a test recelving instrument

and the secondary of the induction-coil on

closed circuit to each other while the test 1s
being made, substantially as set forth.

6. Inatelephone-exchangesystem, ametal-
lic-cirenit line one side or bl"ELl]Ch of whleh is
normally connected at the central office to a
test wire or circuit which contains the primary
of an induction-coil and a test-battery and is
disconnected from such test wire or circuit

whilethelineis switehed for conversation and

contains in its cireuit an annunciator with
contacts by which the circuit 1s open while
the annunciator indicates a call, in combina-
tion with a plug or device connected to the
other side of such test wire or circuit and
adapted to be brought into connection with
the line, and a test receiving instrument and
secondary of the induction-coil on closed cir-
cuit toeach other while the test is being made,
substantially as set forth.

- 7. Inatelephone-exchangesystem, a metal-
lic-cirenit line one side or branch of which is

- normally connected to one side of a test wire

30
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or circuit and is disconnected from such test
wire or circuit while the line is switched for
conversation and has in its circuit an annun-
ciator with contacts by which the circuit is

open while the annunciator indicates a call,

in combination with a test plug or device
adapted to be brought for testing into connec-
tion with the line, a test-battery and the pri-
mary of an induection-coil in the test-circuit
thereby established, and a test receiving in-
strument and the primary of the induction-
coll on closed circuit to each other while the
test 1s made, substantially as set forth.

S. Ina telephﬂne exchangesystem, ametal-
lie-circuit line one side or branch of which is
normally closed to one side of a test wire or
circult and contains an annunciator with con-
tact-points by which the circuit is open while
the annunciator indicates a call and the other
side or branch of which is normally open at
the central office to said test wire or circuil,
in combination with a plug or device con-
nected to the other side of said test wire or
circult and adapted to be brought for testing
Into connection with such normally open side
or branch of the line, a test-battery and the
primary of an induction-coil in the test-cir-
cult thereby established, and a test receiving
instrument and the secondary of the indue-
tion-coil 1n closed circuit to each other when
Lthe test is made, substantially as set forth.

9. Inatelephone-exchangesystem, ametal-
lic-eirceuit line one side or branch of which is
normally closed to one side of a test wire or

‘eircuit which contains the primary of an in-
duction-coil, said side or branch of the line

containing an annunciator with contacts by
which the eireuit is open while the annun-
ciator indicates a call, and the other side or
branch of the line being normally open to the
test-wire, in combination with switching ap-

paratus by which such normal connection

between the line and the test-wire is broken
while the line is switched for conversation, a
plug or device adapted to be brought Into
connection with the normally open side or
branch of the line, a test-battery and the
primary of an induction-coil in the circuit
thereby established, and a test receiving in-
strument and the secondary of the 111(11101;1011-
coil in elosed circuit to each other when the
test is made, substantially as set forth.

- 10. In a telephone-exchange system, a me-
tallie-cirenit line and an operator’s telephone
and the secondary of an induction-coil tem-

porarily in closed -eircuit with the line, in

combination with another metallic-circuit

line one side or branch of which is normally
orounded at the central office but is discon-

nected from the ground while the line is
switched for conversation and hasan annun-

ciator in its circuit with contacts by which

the circuit is open while the annunciator in-
dicates a call, a test wire or circuit contain-
ing the primary of the induection -coill and

grounded at one end and conneeted at the

other end to a plug or device adapted to be
brought into connection with the line, and a
test-batteryin the circuit thereby established,
substantially as set forth.

11. In a telephone-exchange system, a me-
tallic-circuit line and an operator’s telephone
and the secondary of an induction-coil tem-
porarily in closed circuit with the line, in
combination with another metallic - circuit
line one side or branch of which is normally
connected with one side of a test wire or con-
nection butdisconnected from the same while
the line is switched for conversation, said
line having an annunciator in its circuit with
contacts and connections by which the cir-
cuit 18 open while the annunciator indicates
a call, a plug or device connected to the other
side ol the test wire or connection and adapt-
ed to be brought into connection with the
other side or branch of the line, and a bat-
tery and the primary of the induction-coil in
the circuit thereby established, substﬂntmlly
as set forth.

In witness whereof I hereunto subsel 1be my
name this 23d day of June, 1890. |

MILO G. KELLOGG.

Witnesses:
 EMIL ABENHEIM,
ABBoTT L. MILLS.
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