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1o all whom ¢ may concern:

Be it known that I, MiLo . KELLOGG, of
Chicago, in the county of Cook and State of
Illinois, haveinvented certain new and useful
Improvements in Multiple Switchboards for

“Felephone-Kxchanges, of which the following

1s afull, clear, concise, and exact desamptmn
l‘eference being had to the accompanying
drawings,forming & partof this specification.

My invention relates to a metallic-cireuit

telephone-exchange system in which there is

a cord and a plug attached to the cord for
cach line, to which the line is normally con-
nected. Said plug rests normally in a switch-

ing device, and when 1t is desired to switch
the line with another line for conversation

the plug is taken from its normal position
and placed 1n the switch of the line wanted.
Such a system is called a ‘‘single-cord”
system.

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 cireuit of the line
when 1ts call is indicated, may test the line
wanted to see whether it is in use and send a

signal-current over the line, may connect the

two lines together, may receive a clearing-out
signal, may connect her telephone into the
circuit to determine whether the subscribers
arethroughconversation, and may disconnect
the lines and place the line apparatus in readi-
ness forreceiving a new call. Said organiza-
tion is more ‘311111)18 and the work required is
lessthanin other qystems dewsed for the smne
purpose.

In the accompanying drawings, Figure 1 is

a diagram illustrating the eentml Ofﬁce ar-
mnnement and Kig. 2 shows 1zhe Subscr]bel S
St‘LtulOIl apparatus.

A and A’ represent sections of two multiple
switchboards at the central office of the ex-
change to which the same lines connect. On
each board is a spring-jack or similar switch
for each line. Each switch has a contact-

spring which 1s normally in contact with a
contact-point, but is separated and insulated
from the point while a plugisinserted into it,
5o and a contact-piece which is normally insu-
| g and is connected with

lated from the sprin

the plug while the plug is inserted into the.

switch., Thiscontact-pieceis adapted tohave
a test-plug applied to 1t for testing. The
spring-jacks shown in the drawings are of
well-known construction.

For each line is a compound answering
switching device, located at the board where
the plug &11(1 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

switeh-plug when in the device and 1n part

by the operator who answers the call. The
construction, operation, and manipulation of
these sw1tchmn devices will be hereinatter
explﬁ,med in detml

T'wo lines and their switches on the boards,
their plugs and cords, their answering-
switches, th_.eu annunemtors and their pluﬂ'
swi‘:ching devices are shown in the drawings.
The drawings represent the answering appa-
ratus of one of the lines as located at one of
the boards and that of the other line as lo-
cated at the other bhoard.

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

ble cords are attached and which are adapted
to be placed in any spring-jack switeh at the.
-board where they may be located.

One plug
is shown in its switching device and one plug
is shown out of its dewce reacy 1:0 be 1nser ted
into the switch of any line.

In the answering-switches B B', @ a are cyl-
mders, 131*efembly of metal, ad&pted to re-
ceive the movable commutator and plug-sup-
porting pieces b 0. The piece may be of rub-
ber and is of the shape substantially asshown,
and may be of other shapes to correspond wi ith

variations which may be mﬂde in the con-
struction of the other parts. =
1, 2,3, 4, 5, and 6 are contact-pieces insu-

lated from each other, except as will herein-

after be described. 2, 4, and 5 are spring-
pieces. The other pieces may be rigid.
Pieces 1 and 2 are mounted pamllel to eﬂeh
other and in close juxtaposition, so that con-
tact between them will be made and broken
by the operation of the switeh-plug, as here-
inafter indicated. "T'he pairs of cont&cts 3 4

and 5 6 are mounted parallel to each other
| and in close juxtaposition, so that the contact
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of each pair is made and broken, as herein- |
‘after described, by the operation of the plug.

Spring 4 is connected near its upper end to

spring 5 by means of an insulation-piece fas-

tened to both. It therefore moves back and
forth as spring 5 moves. Springs2and 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 described.
The piece b has a hole or socket in which

the handle of the switch-plug may be placed.-

It has also two chambers adapted to receive
the bent portions of the pieces 2 and 5, as

shown, and has a shoulder adapted to resb on
the top of the cylinder ¢ when it 18 moved to
- 1ts lower position.

In the chamber adapted
to receive the bent part of 5 is a shoulder c,

on which 5 bears when piece bis moved to its

higher position and which causes the contacts
to chanﬂ'e, as will hereinafter be described.

The pieces b are adapted to occupy two po-

sitions, the upper position, as shown at B’,
and the lower position, as shown at B.

~ When the switch-plug is in its socket in its
piece b, the piece occupies its lower position
and the handle of the plug presses on springs
2 and 5, so that spring 2 is in contact with
piece 1 and spring 5 is out of contact with
plece 6, while spring 4 is kept out of contact
with ple@e 3. When the switch-plug is with-
drawn by the operator from the socket, the
springs 2 and 5 will be released from the pres-
sure of the plug-handle and, the movable

plece being still in its inner pos1t10n contact

between 2 and 1 1s broken and that between
3 and 4 and between 5 and 6 is established.
When the plug is removed and the operator

manipulates the piece b and places it in its
outer position, the contact between 1 and 2
still remains broken and the shoulder ¢ in the
chamber of the piece presses spring 5 out
of contact with piece 6, and spring 5 at the
the same time carries spring 4 out of contact
- ‘'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

with piece 3.

other and the other contacts of the device
are out of contact.

sition, 1-.and 2 are out of contact and the other

pairs 3 4 and 5 6 are in contact, respectively,

and when the plug is out of the socket and

the piece b is raised to its outer position all

of the three pairs are out of contact.
The switch-plugs D D’ are of a usual con-

used with- the spring-jack switches shown.

‘The outside of the handles have a rubberin-

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.is inserted into
any of the switches, the piece s pressesagainst
the spring of the switch and forces the spring
away from the contact-point and forms con-
o, and the other plece

neetion with the sprin

Dbreaks the ¢ircuit in which it is placed.

s’ of the plun‘ forms connection with the metal .

frame or socket of the switch.

t t are operators’ telephones, R R opera-
tors’ calling-batteries, and » r operators’ re-
sistance-coils. Mach operator will have one

of each of said parts, and they will be con-
nected to each other and to her answering-

switches substantially as shown and as will
be deseribed.

S is a rheotome, Wln(,h may be of an} usual
construction and alterna,tely makes and
The
rheotome shown contains a clock-movement

‘actuated by a spring and has a pair of insu-

lated contact - points, the contact between
which is alternately made and broken by the
movement of the verge or shaft.

The con-
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tact-points are connected in the circuit indi-

cated for the rheotome.
w and « are polarized calling-annuncia-

tors, one for each line shown, and G G are

n*round connections.
The connections are %ubbtantmlly as fol-

lows: One side or branch of each line passes

normally successively through the pairs of
contact-points normally in contact with its
switches on the several boards, passing in
each case to the spring first. It ‘then passes
through 1ts line-annunciatorand is then con-

nected by one of the insulated conductors of

the switch-cord to the contact-piece s of the
switch-plug of the line. The other branch

of the line is connected to all of the other or

insulated contact-pieces of the switches of
the line and is connected to the contact-piece

| " of the plug through the other conductor of

the cord. Thefirst-mentioned side or branch
of the line is also connected, after it passes
through the annunciator, to both contact
pleces 1 and 5, and the oihel side or branch

of theline isalso connected to contact-piece 3. .

One side of the operator’s telephone 1s con-
nected to contact-piece 6 and the other side
of the telephone isconnected to contact-piece

| 4 of the answering-switch and also to the

oround through her eallin g-battery. The re-

| | sistance-coil is connected into the circuit with
- When the plug is out of
the socket and piece b is still in its lower po- |

the telephone between contacts 6 and 4.
The contact-spring 2 is connected through
the rheotome S to the ground.

Kach line 1s connected to switches, com-
pound answering-switch, cord and plug, and
annunciator, substantially as described.

Hach compound answering-switch is con-
nected to the operator’s speclal apparatus

and also -to the ground through a rheotome,:

substantially as desm 1bed. .
One rheotome will answer f01 all the lines

| of the exchan ge.

The two branches of the subscriber’s line
will be normally on closed circuit to each
other at the subscriber’s station and may be
preferably normally epen tothe ground there,
but closed to the ground by the subscriber
while he is sending in a call, with his genera-
tor -armature in the circult between the
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ground then established and the normal |

ground connection of the line at the central
office, and will have in the line-circuit when
the subscriber’s telephone is not switched
for use an electric bell of any ordinary con-
struction, which will ring when a battery-cur-

rent is alternately made and broken in its

- circuit. . The organization may be as shown

10

in Kig. 2, where 1’ indicates the telephone-
switch; 2°, the generator of an ordinary con-
struction and arrangement; 3', a common sin-
gle-stroke electric bell, and 4’ the telephone.

Weights, as is usual, or other devices may
be used to bring the switch-plugs into their
normal position in the socket of the com-
pound answering-switches, and they may be
such as will also cause the plugs to press the

- movable pieces of their respective switches

20

to their normal lower or inner positions. The
operation of the system may be described as
follows: When the plug of a line is in its nor-
mal position in the socket of its compound

- answering-switch and the line is not switched

at any board of the exchange, the line is
grounded at the central office through the
rheotome. When the line is switched at any
board by the insertion of a switch-plug into

- its switeh or its plug is withdrawn from its
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normal position for insertion into any switch,
the ground connection through the rheotome
is interrupted. In the latter case the inter-
ruption is at the pair of contact-points 1 2
and in the former case at the pair of contact-
points of the switch used. When the plug
of a line is withdrawn from its normal posi-
tion in its compound switeh, the two sides or

- branches of the line are brought into a closed
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circuit with the operator’s telephone in the
circuit. This connection is automatically
made by the closing of the two pairs of con-
tacts 8 4 and 5 6, respectively. 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 op-
erator’s telephone 7, to contact-piece 4 and
thence to contact-piece 3, which is connected
to the othersideof theline. Theoperatorthen
by conversation finds out what line is wanted.
She then places the tip s of the plug of the
calling-line on the third or insulated contact-
piece of the line wanted. If, then, the line
wanted 1s not switched at any board, either by
the insertion of a plug into its switch or by the
withdrawal of its switeh-plug from its normal
position for use, there is a complete circuit
established from the office ground through
the operator’s calling-battery and telephone
to the line, thence through the circuit of the
line and the subseriber’s electric bell to the
rheotome, and thence to the normal ground
connection of the line, and the battery:cur-
rent being alternately established and inter-
rupted by the operation of the rheotome the
subscriber’s bell will ring and the operator

will at the same time distinguish in her tele-

phone the alternate make and break of the
current and will know that the line is not

switched at any board. She then pushes the
plug into the switch and by so doing discon-
nects the line from its ground connection
through the rheotome and thereby stopping
the ringing of the subseriber’s bell and the
vibration in her own telephone and at the
same time leaving the two lines connected
together in a metallic circuit with the circuit
bridged or crossed, connected by a ecircuit
which contains her telephone and resistance-
coil. She then raises the movable piece b of
the answering-switch of the line whose call
she is answering, and by so doing disconnects
her telephone from the circuit. The bridge
1s removed by the opening of the pairs of con-
tacts 3 4 and 5 6.
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When the operator desires to listen to the '

circuit to determine whether the subscribers
are through conversation, she pushes the
movable piece b to its lower position, thereby
establishing again the bridge-circuit which
contains her telephone and resistance-coil.
She can then listen and determine whether
they are through conversation. The resist-
ance-coil in the bridge-circuit prevents an
undne amount of any telephone - current
which may be going over the circuit from be-

| ing directed into the operator’s telephone.

It will be observed that the subsecriber’s
bell willring justaslong asthe operator holds
the tip of the plug on the insulated contact-
piece of the switch without inserting the plug

| into the switch, and that when the plugisin-
serted the bell will stop ringing.

It will also
be seen that when a plug is applied to said
contact-plece and the line is switched at any
board, and thereby disconnected from its
ground connection through the rheotome, the
telephone will not sound and she will thereby
know that the line is switched.

The calling-annunciatorsshould preferably
be polarized annuneciators and should be con-
nected into their respective cireuits, and the

~operator’s calling-batteries should be con-

nected to the circuits in such a direction that
the battery-current sent to the line-circuit,
as indicated, to make the test and signal will
not operate the annuneiator, thereby giving
a false signal to another operator that there
18 a call on the line.

The line -annunciators are distributed
among the various boards of the exchange,
and as the battery is a strong one to operate
the signal-bells an annunciator at a distant
board might be made to indicate a call when
the test of a line is made, giving a false signal
that the line is wanted, were it not that the
annunclators are polarized and so connected
as not to be operated by the battery used in

| calling and testing; but with this construec-

tion and connection false signals that the
lines are wanted are prevented and confusion
18 avoided.

The operations required to answer any call
and make the connections are as follows:
first, to remove the plug from its normal po-

| sition; second, place the plug on the contact-
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piece of the answering-switch. .
make a disconnection “of the Lwo lines, she |
merely takes the plug from the switeh and |

4 - 592,378

piece of the switch of the line wanted and |

then push it into the switch, and, third, raise
the movable piece of the eallmﬂ‘ subserlber S
answering-switch.

the operator merely pushes in the movable

places it in its normal position and presses

the movable piece of the answering-switch to -

1ts normal position.
- I use the terms *‘bridge”

~or branch, and an instrument in a bridge or
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~ line, said annunciator and battery being so

cross-connecting circuit to a metallic cireuit
is not 1n the direct circuit, but is in a circuit

connection across the two suies or branches of |

the circuit.

- Iclaimasmyin vention and desire to secure ?
by Letters Patent—

1. Inatelephone-exchange system, a metal—
lic-circuit telephone-line one side or branch of
which is normally grounded at the central of-

fice butisdisconnected from the ground while

to be brought into connection with the open

end of the line, said generator or battery be-

ing of such strength and kind as to operate

said bell when they are thus closed to each |

other, substantially as set forth.

which is normally grounded at the central of- | ground at the subscriber’s station, one side or

fice and the other side or branch of which is braneh of which is normally gr ounded at the

normally open at the central office and which -
is normally disconnected from the ground at
the subscriber’s station, in combination with

a signal-bell normally in the circuit of the

battery or generator grounded on oneside and
connected on 1ts other side to a plug or de-

vice adapted to be brought into connection

with the open end of the lme said generator
to each other, substantially as set forth.
3. Ina telephone -exchange system, ametal-

which is normally grounded at the central of-

ed on one side and connected on its ethel side

toaplug or device adapted to be brought into |

connection with the normally open end of the

_ In orderto hsten into the
circuit of the two lines connected together,

In order to

connected in the circuit that the battery does-

not operate the annunciator, substantially as
set forth.

4. Inatelephone- _exchan; oe system, a metal-
Jic-circuit line normally open to the ground at

the subscriber’s station, one side ov bt'eneh of

which.is normally grounded at the central of-
fice and the other side or branch of which 18

normally open at the central office, a polar- -

ized annunciator in said first-mentioned side
or branch of the line, in combination with a

| | | battery at the eentral office grounded on one
and ‘‘cross-con-
nect” in connection with a complete metallic
circuit to describe a connection between one
side or branch of the circuit and its otherside .

side and connected on its other side to a plug
or device adapted to be brought into connec-
tion with the normally open end of the line,
and the battery and annunciator being socon-

nected that the battery does not operate the
{ annunciator when they are thus included 1n

a circuit, substantially as set forth.

5. In etelephone -exchange system,a metal-
i lic-circuit line normally open to the ground at
the subscriber’s station, one side or branch of

| which 1s normally gr ounded at the central of-

fice and the other side or branch of which is
normally open at the central office, in combi-
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nation with a signal-receiving be11 nor mally -

{ in the circuit of the line at the subscriber’s
switched for conversation and the other side :
or branch of which is normally open at the
central office, in combination with a signal--
bell normally in the cireuit of the line at the |
subscriber’s station, and a calling generator:
or battery grounded on oneside and connect-
ed on its other side toa plug or device adapted .

station, a polarized annunciator in the nor-
ma,lly—ﬂ*reunded branch of the line at the cen-
tral office, and a battery at the central office
n*reunded on one side and connected on its
other side to a plug or device adapted to be
brought into connection with the normally
open end of the line, said battery being of
such strength as to operate said bell, and S&ld
annunciator and battery being so eonﬂected
that the battery does not operate the annun-
ciator when they are thus included in a cir-

| cuit, substantially as set forth.
2. In a telephorie-exchange system,a metal-

lic-circuit telephone-line one side or branchof |

6. Inatelephone-exchange S}Ts‘uem a metal-

95

LOO

105

lic-circuit telephone-line normally opentothe

central office and the other Slde or branch of
which is normally open at the central office,
and an annunciator in said first-mentroned

| | side or branchof the line, in combination with
line at the subscriber’s station, and a calling }

a signal-receiving bell norm ally in the circuit
of the line at the subseriber’s station and a
battery at the central office grounded on one
side and connected on its other side to a plug

I or device adapted to be brought intoconnee-

or battery being of such strenﬂ"rh and kind as | tion with the normally open end of the line,

tio operate said Pell when they are thus closed

said battery being of such strength as to op-

| erate said bell, and said ennunciator and bat-
. | tery being so constructed and related that the

lic-circuit telephone-line one side or branch of | battery does not operate the annunciator
| | when they are thusincluded in a circult, sub-
fice and the other side or branch of which is
normally open at the central office, and a po-
larized annunciator in said first- mentioned
side or branch of the line, in combination with -

a calling-battery at the centr al office ground-

stantially as set forth.

7. Inatelephone-exchangesystem, a metal-
lic-cirenit line, one side or bmneh of which is
normally gr ounded at the central office and

| the other branch of which is normally open at
the central office, and an annunciator in said
first-mentioned side or branch of the line, 1n
| combination with a signal-receiving bell nor-
| mally in the circuit of the line at the subscrib-
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er’s station and a battery at the central office
grounded on one side and connected on its
other side to a plug or device adapted to be
brought into connection with the open end of
the line, said battery being of such strength
as to operate said bell, and the annunciator
and battery being so constructed and related
that the annunciator is not made to indicate
when they are thus included together in a ¢ir-
cult, substantially as set forth.

8. Inatelephone-exchangesystem, a metal-
li¢ line one side or branch of which is nor-
mally grounded at the central office and the
other side or branch of which is normally open
at the central office, and a polarized annun-

ciator in said first-mentioned side or branch |

of the line, in combination with a calling-bat-
tery and test receiving instrument at the cen-
tral office in a circuit which is grounded at
one end and connected at its other end to a
plugor device adapted to be broughtinto con-
nection with the normally open end of the
line, said annunciator and battery being so
connected that when thus included in a eir-
cuit the battery does not operate the annun-
ciator, substantially as set forth.

9. Inatelephone-exchangesystem, ametal-
lie-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, and a polarized an-
nuneciator in said first-mentioned side or
branch of the line, in combination with a test
receiving instrument grounded on one side
and connected on its other side to a plug or
device adapted to be brought into connection
with the normally open end of the line, and a
batteryin the circuit thereby established, said
annunciator and battery being so connected
that the annunciator is not caused to indicate
when they are thus connected into a circuit,
substantially as set forth.

10. In a telephone-exchange system, a me-
tallic-cirenit line, one side or branch of which
is normally grounded at the central office but
disconnected from the ground while switched
for conversation and the other side or branch
of whichisnormally open at the central office,
in combination with a test receiving instru-
ment grounded on one side and connected on
its other side to a plug or device adapted to

‘be brought into connection with the normally

open end of the line, a battery and a rheotome
in the circuit thereby established, and a sig-
nal-receiving bell at the subscriber’s station
normally in the circuit of the line constructed
to respond to the make and break of the cur-
rent when on closed circuit with the battery
and rheotome, substantially as set forth.

- 11. In a telephone-exchange system, a me-
tallic-circult line and a switeh for the line lo-

cated at a switchboard in the central office,

sald switch having a pair of contacts nor-
mally in contact and a third contact-piece
adapted to have a plug applied to it, one side

or branch of the line passing through said | in combination with a signal-bell normally in

pair of contact-points to ground and the other
side or branch of. the line connected to said
third contact-piece, in combination with a sig-
nal-bell at the subsecriber’s station normally

1in the circuit of theline, a calling-battery (or

generator) grounded on one side and con-
nected on its other side to a contact-piece of

a switch-plug adapted to be inserted into said

switeh to switeh the line with another line

“and when inserted first to form connection be-

tween said contact-piece of the plug and said
bhird contact-piece of the switeh and then to
separate said normally closed contact-points,
said battery being of such strength and kind
as to operate said bell when they are thus

closed to each other,substantially as set forth.

12. In a telephone-exchange system, a me-
tallic-circuit line and a switeh for the line lo-
cated at a switchboard in the central office,
sald switeh having a pair of contacts nor-
mally in contact and a third contact-piece
adapted tohave a plug applied to it, one side
or branch of the line passing through said
pair of contacts to ground and the other side
or branch of the line connected to said third
contact-piece, in combination with a signal-
bell at the subscriber’s station normally in
the circult of the line, a calling-battery and
a test receiving instrument in a circuit wire
or connection grounded on one side and con-
nected on its other side to a contact-piece of
a switech adapted to be inserted into said
switch and when inserted first to form con-
nection between sald contact-piece of the plug
and said third contact-piece of the switeh and
then to separate said normally closed con-
tacts, said battery being of such strength and
kind as to operate said bell and test receiving
instrument when they are thus closed to each
other, substantially as set forth,

13. In a telephone-exchange system, a me-
tallie-circuit line, a switch for said line on a
switchboard, having a pair of contacts nor-
mally in contact through which one side or
branch of said line normally passes to ground
and a third contact-piece connected to the
other side of said line, in combination with a
signal-bell normally in the circuit of the line
at the subscriber’s station, a signal-battery at
the central office grounded on one side and a
switeh-plug connected to the other side of
said battery, adapted to be inserted into said
switch and when inserted to first form con-

nection with said third contact-piece and then

to open sald pair of contacts, said battery be-
ing of such strength as to operate said signal-
bell when thus closed with it, substantially as
set forth. | | -
14. In a telephone-exchange system, a me-
tallic-circuit line, switches for said line, one
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on each of the multiple boards, each havinga

pair of contacts normally in contact through

which one side or branch of said line mor-
mally passes to ground, and a third contact-
piece connected to the otherside of said line,
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the circuit of the line at the sﬁbscriber’s sta-

tion, a signal-battery at the central office
grounded on one side, and switch-plugs at
each board connected to the other side of said
battery, adapted to be inserted into said
switch at their board and when ingerted to
- first form connection with said third contact-
piece and then to open said pair of contacts
of said switch, said battery being of such

strength as to operate said swnal bell when 10
thus closed with.it, substantlally as set forth.
In witnessw hereof I hereunto subscribe my
name this 23d day of June, 1890.

 MILO G. KELLOGG.

Witnesses: |
- EMIL ABENHEIM,

C. STRICH-CHAPELL.
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