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(No model.)

To all whom it may concern:
Be it known that I, Miro G. KELLOGG, of
Chicago, in the emmty' of Cook and State of
111111015, have invented certain new and useful
Improvements in Multiple Switchboards for
Telephone-Exchanges, of which the following
1s a full, clear, concise, and exact descuptmn
reference bemw had to the accompanying
drawings, fmmmn a partof this specification.
My invention 1e1ates to a telephone-ex-
change system in which the lines are metal-
lic- (::11011113 lines and in which the necessary
switching between the lines is accomplished
by means of pairs of double or loop plugs con-
nected together by double flexible conductors.
Tt consists of a system of testing the lines
at any board to determine whether or not
they are 1n use.

In theaccompanying drawings, illustr ating

my invention, qure 1 1epresents SthIOIlEﬂ
views of sections of two multiple switch-

. boards and the main-line central-office con-
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nections and apparatus of the two lines con-
nected to theswitchboards. Iig. 2 represents

a diagram of an operator’s cord system and.

appa,latus necessary to illustrate my inven-
tion. Fig. 3represents an operator’s test sys-
tem. Fin' 4 represents a subseriber’s-station
:«:Lppmmtus necessary to 111118131&126 my mven-
tion.

I place as many switchboards in the centl al
office as are found necessary or desirable in
order to properly operate the exchange. On
each board is a spring-jack switech for each
line. Eachswitch hasacontact-spring which
normally connects with a contact-point and is
separated from the point while a plug is in-
serted into the switch and has a contact-
piece insulated from the rest except by the
circult connections. . T'o the contact-point is
attached an extension-piece or connection
alongthe surface of the switch-hole, by means
of which one of the contact-pieces of the loop
test-plug (hereinafter described) forms con-

nection with the contact-point when the plug
Thein-

is inserted, as hereinafter described.
sulated contact-piece mentioned above ig also
placed along the surface of the switch-hole
and preferably in front of saild extension-
piece to the contact-point and is so placed
that one of the contact-pieces of the loop-

| switch plugs, hereinafter described, forms

connections with said contact-piece when the
plugisinserted. Said plugsaresoconstructed
and said contact-pieees and extension-pieces
of the switches are so placed that when the
test-plug is inserted into a switeh the con-
tact-piece of the plug does not come into con-
tact with sald contact-piece and, when a
switch-plug is inserted into a smtch the con-
tact-piece of the plug does not come mto GO~
tact with the extension-piece or point of the
switch.

In Fig. 1, A A’ are sectional views of sec-
tions of the two switchboardsshown. ¢ grep-

| resent the springs of the different switches,

h' I/ the contact-points of the switches on
which the springs normally bear, and . h the
extension-pieces of the points plaoed along
the surface of the holes of the switches in
front of the points. j 7 are the insulated con-
tact-pieces of the switches, also placed along
the holes of their respective switches, plef-—-
erably in front of the extenblon—pleees
are rubber strips on which the metal parts of

the switches are mounted and through the

fronts of which are the switch - holes [ 1.
These holes are rectilinear holes and are
adapted to receive the loop-plugs mentioned
above and to cause them to operate the
switches, as described.

- w and ¢ are calling-annunciators
each board shown.

T'wo metallic-circuit lines are shown in the
figure, and they are connected to their re-
spective boards as followsand as shown: One
side or branch of the line is connected to the
contact-pieces 7 7 of its switches on its several
boards. 'The other side or branch of the line
passes successively through the pairs of con-
tacts g h of its switches.on L the several boards,
passing in each case to the spring first, and is
then connected to the other 81de or bmnch of
the line, (to which the contact-pieces j j are

, one for

| connected. ) The annunciator of the line is

placed in the circuit between the twosides or
branches of the line. The two branches of

| the linemay be normally on closed circuit at
the subscriber’s station and may be provided
with any usual and appr oprmte subscriber’s-
station apparatus.

In the operator’s cord system shown in Fig.
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-of the plug.

2;, D D'are a pair of loop-switch plugs adapted |

to use with the switches shown in Fig. 1.
r r are the rubber insulations of the plugs.

s s' are the two contact-pieces of the plug.

The plugs are constructed and the contact-

pieces are arranged sothat when a plugis in-
serted intoaswitch the spring is pressed away

from the contact-point, the contact-piece s
forms eonneotlon with the spring ¢, the con-
tact-piece s’ forms connection with the con-
tact-piece _
point A' is insulated from the contact-pieces
The plugs should be inserted
into the switches in such a direction that they
form the connections as above described.

Y isthelooping-inswitehforthe pair of cords
shown.
{ 1s the operator’s telephone, and B is her call-
ing-generator. Thelooping-in switch has two
levers and three pairs of contact-points, on
which the levers may alternately be placed at
the will of the operator. One pair of the con-

tact-points are marked m m’, and they are |
connected by a loop which contains the oper-
The pair adjoining them .
“are marked n n/, and they are connected by

ator’s telephone.

a loop which contains the operator’s calling-
generator.

tains the clearing-out annunciator. When
the levers pass from m m’ to p p’, theyrest on

nn.

The connection of the different pmts are

' substantially as shown.

35

40

45

Only one pair of switch- pluws with their
cords and looping -in switch, are shown.
Other pairs, as are found desimble, may be
added to the operator’s systemin away which
will be apparent to those skilled in the art.
She needs but one telephone and calling-gen-
erator.

The lever of the loepmo* in smteh normally
rests on the contact-points m m/'.

0 0" are a pair of contact-points, of which
o is a stationary point and is connected by a

circuit-wire to the cord-e¢ircuit which con-
nects the two contact-pieces of the plugs

~ whicharenotdirectly connected to the switeh-
- levers, and o' is a contact-point which is con-
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nected to one of the levers, as shown, and
moves with the lever. T'he contact-points
0 0 are in contact when the switch-levers are
on the contact-points m m' and are out of

points of the switch. The contact o’ should
be so placed that it will not make contact
with m or n when the switch-levers are moved
from their normal position. -

In the operator’s test system shown in I‘ln*
3, T is the loop test-plug. ¢ is the test receiv-
ing instrument, and B’ is the test-battery.
U is the rubber insulation of the plug, and
v V' are its contact- -pleces. The plug is con-

structed and the pieces are arranged so that
when the plug is inserted into any sw1teh the
spring 1s pressed away from its contact-point,
the contact-piece v forms connection with the

“pieces v v' of the plug are connected by

7 of the switch, and the contact- |

¢ is the clearing-out annunciator. ;
| in Fig. 4, 1 1s the telephone-switch.

the contact-pleces of the plug.

spring ¢, the contact-piece v’ forms connec-

tion with the extension-piece h, and the con-

tact-piece 7 of the switch 18 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-

tions as above described. The two contact-

flexible conducting-loop in which is the test
receiving instrument and battery.

Each opela,tm has a cord system and a
test system,and they are conrveniently mount-
ed at her board for her work. 'T'he conduct-

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

switch at her board. |

- Inthesubscriber’s-station apparatus shown
2 18 the
calling-generator. - 3 is the signal-receiving
bell. 4 is the subscriber’s telephone. 5 is
the secondary, and 6 the. primary, of the in-
duction-coil. 7 1s the transmitter. S 1is the
transmitter-battery.  9is a condenser. These
parts may be of usual forms of apparatus and
are connected as shown or in other ways,; so
as to perform practically the operations re-

| quired and the Operatlons helemafter de-
The next pair are marked p p',
and they are connected by a loop which con- |

scribed. | -
When the subscriber’s telephone 1S on 1ts

| ewweh the signal-receiving bell isin the cir-

cuit of the 1i11e, and the telephone, the sec-

~ondary of the induction-coil, and the con-
~denser are shunted by a wire of small resist-
“ance, 80 as_to be practically out of the cirenit.

‘When the telephone is off the switch, the

{ telephone, the secondary of the induction-
~coll, and the condenser are in the circuit, and
-the signal bell is practically out of the circuit.

- The test recelving instruments and test-

batteries should be so constructed and ad-

justed to each other and the circuits that the
instrument will sound or respond when it and
the battery are looped into the closed circuit
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of any single line and the subseriber’s tele-

phone is not off
not respond if the circuit is open at any point,
or if the subscriber’s telephone 1s off its
switch and the condenser at the subseriber’s
station is included in the circuit, or the line
is switched with another line and thereby
has 1ts test-circuit open or is included in cir-
cuit with another line, as will heremaftel be

I indicated.
contact when the levers are moved tothe other

its switch for use, but will
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The general features of the operation of

the switch system as shown and described
will be readily understood by those skilled
in the art.

The operation of the test system is as fol-

| lows: When an operator desires to test a line,

she places her test-plug into the switeh of the
line and by so doing disconnects the points
g and h of the switch and connects them with
If, then, the

line is not switched at any board and the sub-
t seriber’s telephone is on its switch, the test
recelving instrument will sound or respond,
| indicating that the line is free to be switched
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to. 1f, however,the subscriber has taken his
telephone from the switch for use, the instru-

ment will not sound, as the condenser in the
If,

circult will prevent 1t from doing so.
agaln, the line is switched at some board and
the test 1s made 1n the cut-off portion of the

line—that is, that portion which is between

the switch used for switehing and the office
ground—the instrument will not sound, be-
cause the test-circuit is open at the pair of
contact-points of the switch used for switch-
ing.

If, a,ﬂ'am the line is switched at any board
with :zmother line and the testis made in some
switch between the one used for switching
and the subscriber’s station, the instrument
will not sound on account of the condenser
being in the circuit in which the test receiv-
ing 1nst1'ument 1s included and on account of
the extra resistance of the other line.

When a test of a line is made and the test
recelving instrument sounds, the operator
knows that neither the line 1s switched for
use nor the subscriber’s telephone is switched
for use, and when the instrument does not
sound she knows that either the subscriber’s
telephone 18 switched for use or the line is
switeched for use, and she will not connect
the line with any other line.

By thissystem asubscriber’sline isregerved
to himself from the time he takes down his
telephone for use or the line is switched for
1se.

In mulmple-mwtchbomd systems an oper-
ator to whom certain lines are assigned to an-
swer frequently receives several calls at prac-
tically the same moment, and it may require
some time before she can switch to a certain
line and answer its call. In systems in
which the test depends only on the line being
switched at some board another operator may
in the meantime test the line and finding it
to test “free” mayswiteh it with another line
and cause annoyance and confusion to the
subseriber. This cannot oceur in this sys-

tem of testing, because as soon as the sub-

seriber takes his telephone from ifs switch
the line will test **busy” whether or not it is
switched at the central office. Again, in sys-
tems of testing which depend only on the sub-
scriber’s telephone being on or off its switch
confusion frequently arisesfrom the fact that
a subseriber places his telephone on its switch
when he 1s through conversation without
sending in a clearing-out signal, and his line
tests *“1iree” and is ‘“‘connected to” when it
1s already switched with another line. Lines
in this condition are technically called ‘‘tied
up.” This, again, cannot occur in this sys-

tem, because the line will test ‘‘busy” until
1t 1s disconnected at the central office whether
or not the subscriber’s telephone is on its
The system therefore combines the

switch.,

advantages and obviates the disadvantages
of the two general systems of testing outlined
above.

I claim as my invention—

1. In a telephone-exchange system, multi-
ple switechboards, and metallic-circuit lines
each normally on closed circuit, switches for
sald lines one on each board, each switch

having a pair of contacts through which in

series one side of the line passes and each
switch having a contact-piece to which the
other side or return limb of the line is con-
nected in combination with switch apparatus
by which each line may be switched with any
other line, a condenser at the subscriber’s
station and a switch with contacts to switeh
the condenser into the circuit of the line when
the subscriber’s telephone is switched for use,
a test recelving iInstrument and battery in a
loop and switch apparatus by which said loop
may be switched into the normal circuit .of
the line, said instrument and battery being
SO adJusted to each other and the line that
the instrument sounds when they are in-
cluded in the normal closed circuit of the line
but does not sound when on open circuit or
on closed circuit with the line with the con-
denser in the line-circeuit or on closed circnit
with the line and another line, substantially
as set forth.

2. In a telephone-exchange system, multi-
ple switchboards and metalhc circuit lines
one side or branch of each of which passes
through a pair of switch contact-points to the
other side or branch of the line, the same be-
ing to contacts of the spring-jacks of the line
on the several boards, in combination with
switch apparatus by which when the two sides
of the line are connected through such switch
with the two sides or br anches of any other

metallic-cirenit line said pair of contact-

points 1s ¢pen, a condenser at the subscrib-

er’s station and a switech with contacts to

switch the condenser into the line-circuit
when the subseriber’s telephone is switched
for use, a test receiving instrument and bat-
tery in a loop and switech apparatus by which
sald loop may be switched into the normal
circuit of the line, said instrument and bat-
tery being so adjusted to each other and the
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line that the instrument sounds when they

are included in the normal closed circuit of
the line but does not sound when on open cir-
cuit, or on closed circuit with the line with
the condenser in the line-cireuit, or on closed
circuit with the line and another line, sub-
stantially as set forth.

In testimony whereof I have hereunto sub-

sceribed my name. |
MILO G. KELLOGG.
Witnesses:.
B. WASHINGTON MILLER,
C. M. BROOKE,
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