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the plug with the spring and said insulated
In the figure,
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To all whom it may concern:

Be it known that I, Mir.o G. KELLOGG, of
Chicago, Illinois, have invented certain new
and useful Improvementsin Multiple Switch-
boards for Telephone-Exchanges, of which
the following is a full, clear, concise, and ex-
ach deseup‘m_on reference bemﬂ' had to the
accompanying drawings, formmn' a part of
this specification.

My invention relates to a metallic-circuit
telephone; and it consists of apparatus for a
system ot testing at any board of a multiple

exchange eystem to determine whethera line

is in use.
Inthe accompanying drawings, illustrating

my invention, Kigure 1 is a dleﬂ'rem 111118-_

trating the main- 1111e central- efhce apparatus
and circuit connections. Iig. 2shows a dia-
gram of the subscriber’s- stetlon eppamtus
I‘:w' 3 shows a diagram of an operator’s cord
ystem for calling and answering, switching,
and clearing out subscribers’ lines. - Fig. 4
shows an operator’s test system, 1neludmg !
test-plug with cord,test receiving instrument,
and connections.
In Fig. 1, A is a sectional view of one
switehbeard, and A’ is a sectional view of an-

are connected. I place as many boards in
the central office as are found necessary or
desirable in order to properly answer the

calls and make the necessary connections.
On each board is a spring ;]:%Lck or other suit-
able switch for each Ime - Kach spring-jack
has a contact-spring which normally bears on
an insulated contact-point and has a contact-
piece insulated from the rest of the switeh
(except by the line connection) and is adapt-
ed to receive a loop-switeh plug and, when
the plug is inserted, to disconnect the spring
ifrom the contact- 1301}:113 (on which it normally
bears) and connect the two contact-pieces of

contact-piece, 1espect1vely
g ¢ represent the springs of the different
switches, -t 2 the contact-points on which the
springs normally bear, and 7 7 the insulated
contact-pieces of the switeh. [l are the
switch-holes. |

a ¢ are the rubber strips on which the
spring-jack parts are mounted, as shown, and

1 lever first, as shown.

| grounds the line.

through the fronts of which are the holes { /.
These holes are adapted to receive the switch-
plugs shown in Fig. 3 and marked D D, and
wlhen the plugs ale inserted in the switches
they operate them as above described.

The 1nsulated contact-pieces 77 should be
so placed that a test-plug or other switeh
testing device may bereadily epphed to them.

B’ is a test-battery, and 1 is a calling-com-
municator.

Kach subscriber’s main-line circuit begins,
say, at the central office and passes by a wire,
whieh we will call ** wire «,” to the subserib-
er’'s station, threun*h his station apparatus
and back to the eentx al office by another wire,
which we will call “wire b.”" One of these
wires—say wire a—Iis connected to all the

insulated contact-pieces 77 of its switches on

the different boards. The other wire passes
successively through the pairs of contact-
points formed by the spring-levers and their
contact-points of its switches on the different
boards, passing in each case to the spring-
This wire after pass-
ing from the last contact-point of the switch
farthest distant from the subscriber’s station
is connected by a circuit-wire to wire ¢ of
the subscriber’s circuit. In this circuit-wire
thus connecting the two wires, sides, or
branches of a metelhe-cu cuit line I place a
test-battery. Fig.1shows the connections of
one line, as deseubed above, All the other
lines of the exchange would be connected

through their switches and test-battery in the

same way. One battery may be used for
each line. It should be strong enough to
operate the test receiving instr umente used
through the test - elmulte hereinafter de-
scribed, but it should not be strong enough
to 0perate a calling-annunciator or swueb
bell which may be in the circuit. - --

In thesubseriber’s-station apparatus shown
in Fig. 2 1 is the telephone-switch, 2 is the
ea,llmo*- generator, 3 is the signal-receiving
bell, end 4 is the subseriber’s telephone G
repreeente a ground connection. Thecireunits

of the appar atus are substantially as shown.

Where the telephone is on the switeh, it closes
the pair of contact-points shown, one ‘of which
1s connected with the ground, "and thereby
When the telephoneis off
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from the switch, this ground oonneetwn 1S re-:

moved. When the telephone ison the switch,

it ig short-circuited from the circuit of the'

line and the signal-receiving bell 3 is in the

direct circuit of the line, while the short cir-

cuit of .the telephone is automatically re-

moved by the act of taking the telephone
from the switch for use, thus bringing it into:

the direct and unshunted circuit of the line,
so as to receive any signals due to vama,tlone
of current, whether telephone or othelmse
which may occur in the line-circuit.

Fig. 3 shows an operator’s cord system for.
answering and connecting subscribers’ lines, '
&c., with one set of loop-sw1teh plugs, dou-:
ble flexible cords , looping-in switch,;and clear-
ing-out annunemtor and her telephone and
ea,llmg-genemtor and -circuits.

holes.

lations.

ors, one -of which includes a loop-switch Y,
h&Vlﬂﬂ' two levers that work on pairs of con-
tacts x ¢, vy v, 2 2.

the operator’s telephone between z

art.

ator.

The operator’s test syetem shown in Fig. 4

consists, essentially, of a wire with-a test re-.
ceiving 1netrument (prefela,bly a reeewmg-;
telephone) in its cireuit, said wire being:
grounded at-one end and termmatnw at 1ts
other end with a flexible cord with a test-plun',:

attached adapted to be brought into connec-

tion with any of the contact-pieces j j at her |

board. In the figure F is the test-plug, ¢ is

the test receiving instr ument end G is the | rent, therefore, is passmfrthroun'h its circuit.

crround eonneetlon

Each operator should have a eorcl system
and a test.system similar to those described
above, and they should be so placed and:
‘mountedthat she can readily perform the op--

erations required-of her.

6o

05

ing-generator, thus causing his line-annun-

in telephone-exchange operation.

D D are the |
switch-plugs and areadapted tofit theswitch- '
m m are the insulated contact-pieces.
of the plugs,-and n n are their rubber insu--

| circuit neighboring to its line-cirecuit.
~ clator to indicate a call at the central office,
and immediately removes his telephone from
its switch and listens therein to hear any sig--
nal which may come over his line, as is usuel |
The oper-
ator -at the central “office on observing the .

circuit with the cord-conductors.
| seriber then tells the operator with what line
he desires connection, and the operator tests
the line wanted, as will be hereinafter indi-

592,307

of her switch-plugs into the switch of the line
at her board, the looping-in switech which be-
longs to the pair of plugs used being in the
pomtwn so that her telephone is in closed
The sub-

cated, in order to determine whether or not
it is switched for conversation. If she finds
it i$ not switched for conversation, she places

{ the plug which is the mate to the one used to
| connectwith the line of the calling subscriber

into the switch of the line wanted, and moves
the looping-in switch so that her calling-gen-

70
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30

erator is looped into the ecircuit of the two

lines, -thus ringing the bell of the subscriber
wanted. She then moves the looping -in
switohrso that the clearing-out annunciatoris

in the circuit of the lines, and the two linesare

| thus connected towether into a closed circuit
"T'he two contact-pieces of each plug.

are respectively connected with the two:con-.
tact-pieces of the other by flexible conduct-.

for conversation, W1th the clearing-out an-

_'mmelator in the e1reult to receive any clear-

ing-out signal which is sent. 'When the sub-
SCT 1be1s are through conversation, either may

| operate his oa,llme,- generator and thereby
The clearing-out annun- .

ciator is connected between the eontaet bolts
x x, the oalhng-wenerator between _fy Y, %ﬂd j'j
he
plugs D D normally rest upon a metal plete -
~with which theircontact-piecesarein eontact |
The operation of the system in connection:
with a switchboard shown, as well as the;
method of connecting other pairs of cords and .
plugs and their speelal apparatus-to the sys-.
tem, will be apparent to those skilled in the"
Only one calling-generator.and one op-
erator’s telephone are _reqmred_ for all the.
pairs of plugs that may be used by one oper-:

cause the clearin g-out annunciator toindicate
a signal. The operator thereupon removes

the plugs from the switches of the two lines.

By doing so the normal condition of the lines
IS eutomatloally lestored and the test- bet-

‘sta,ntly again brou f}*ht into closed elremt w1th

its line. |

It will.appear from the description of the
circuits and apparatus above made that an
electric current generated by the battery in
its circuit will oontmuelly pass’ through the
circuit of each line when it is not SWltChEd

for conversation. It will also appear that

1 when a line is switched for conversation by

a switch-plug being inserted into one of the
line-switches the complete circuit of the line
and the battery will be automatically and
abruptly broken at the contact-points g 2 of
the switch used, and a new complete circuit
is:established for the line of which that part
of the circuit described above -in which is
the battery forms no part. When a line is
switched for conversation, no battery-cur-

It will be understood that each line is

| frrounded at its subsecriber’s stetlon when it
| 18 not in use.

The test-battery is a source of electricity
which provides a ourremt of such character

| that while on closed cirenit withits line it pro-
In the operation of the System the. sub-

seriber who desires a call operates his -call-

duces no sound in a telephone connected in
the ordinary way in its line-cireuit or in a

sources or generators of electrical current or
currents may be used which. eeoomphsh sub-
stztntmlly this result.

It is well knownthat when a magneto-tele-
phone is placed in closed circuit vuth a bat-
tery or when it is-taken from such a closed

‘indication of the line- ennunemtm pleces one j cireult Wlth a battery at the instant of the
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change from the condition when no current |

18 passing through the telephone to the con-
dition in which current is passing through it,
or again from the condition when current is
passing through it to the condition when no
current is passing through it, a click or sound
i1s made in the telephone which is audible to
any one who is listening at it.
therefore, that when a subscriber on operat-
ing his generator to operate his line-annun-
ciator at the central office and immediately

takes his magneto-telephone from its switeh,

as 18 usually the operation, thereby bringing
the same into closed circuit with his line and

line at the central o

at the central office placesherswitch-pluginto
the switch of thesubseriber’s line and thereby
disconnects the battery from the line-circuit
and at the same time connects her telephone
into the cireuit.” The subscriber has there-
fore in this system an automatic indication
o1 signal when the operator has switched or
connected her telephone to his line and can
atonce speak to the operator and instruect her

what connection he desires without waiting

for the operator to first speak and inform the
subsecriber that she is ready to receive his or-
der. T'hisautomaticsignal to the subseriber

thus given expedites the usual operation of |

telephone-exchange systems. It is also well
known that in the old method of operation the
subscriber is sometimes uncertain whether it
1s the voice of the operator who hasconnected
her telephone into the line-circuit and is talk-
ing with him or whether it is some extrane-
ous voice due to cross talk orinduction which
he may hear while listening for the operator to
respond to his call and therefore is uncertain
whether to answer and hesitates about doing
so. With the automatic indication which
my system gives to the subsecriber this un-
certainty and hesitation will notexist and the
subscriber will with promptness communi-
cate his wishes to the operator. |
1t 1s also well known that a subscriber fre-

quently desires to call up and converse with

several other subscribers in quick suecession.
In the usnal practice in these cases the sub-
scriber first obtains the connection with one
subseriber’s line, and after finishing the con-
versation with him operates his generator to
send the clearing-out signal and then waits
for a certain length of time until his judgment
or his experience leads him to believe that
the operator at the central office has probably
disconnected his line from its connection and
placed it in condition to receive a new call.
It is, however, frequently a matter of uncer-
tainty with the subscriber whether when he

sends the second call it operates the clearing-

out annunciator, thus repeating the clearing-
out signal, or operates his line-annunciator,
thus indicating that he desires to give a new
order. 1le is, moreover, uncertain and trou-
bled in not knowing just how long he had bet-

It follows,

h

line is in use.

ter walt from the time when he sent the clear-
ing-out signal to the time when he shall send
the second signal which he desires to be for
a call. The resultis that he either sends the
second call too quick after the clearing-out
signal was given, fhus causing confusion in

the operation of the exchange system, or fre-

quently waits longer than is necessary before

sending the second signal, thus losing time.

In this system, however, the subscriber by
placing his telephone to his ear hears a click

in his telephone the moment the operator

withdraws the plug from the switch, thus

_ | placing theline in condition to receive a new
with the battery which is in circuit with the |

1ce, he will hear a click
or sound 1n his telephone when the operator

call and will at once send in the new call.
1'his click ariges from the line-battery being
automatically broughtinto closed circuit with
the subscriber’s telephone by the operation of

‘withdrawing the plug from the switch and is

an automatic indication to the subscriber
that his line is in condition to make a new
call, which will be indicated at the central
office. R
YWhen an operator at any board desires to
test a line to see whether itis in use, she con-
nects her test-plug to contact-piece 5 at her

75

30

QO

board of the line, and thereby connects to -

the line hertest receiving instrument ground-

ed at its other end. By so doing she estab-

lishes a branch of derived circuit for those

portions of theline which arebetween the sub-

scriber’s ground and the test-circuit ground
described above and the test receiving in-
strumentsinthat derived circuit. If thesub-
seriber’s telephone is not switched for con-
versation and the line is not switched for

conversation and therefore has an electric

current passing through it, part of the cur-
rent from the battery will pass through the
test receiving instrument according to the
well-known law of the division of current
through derived circuits. The instrument
will respond to the current which passes
through it and the operator will hear the
click in her telephone. If, on the other hand,

the line which is tested has the subseriber’s

telephone switched for use by being removed

from its switch or is switched, no current will

pass through the test receiving instrument
and no elick or sound will be made in the
test receiving instrument. Hearing nothing
on making the test she will know that the
When she hears the click, on
testing she will know that the line is not in
use. When the test is made and the test re-
celving instrument responds, it indicates in

this system both that the line is not switeched -
at the central office and that the subseriber’s

telephone is on its switeh, and when the in-
strument does not respond it indicates that
either the line is switched at the central of-
fice or that the subscriber’s telephone is off
from the switeh. ' |
In multiple-switehboard systems an oper-
ator to whom certain lines are assigned to
answer frequently receives several annun-

| clator-calls at practically the same moment,
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a,nd it may require some time before she can | may determine when the line is switched for
~ switch to a certain line and answer the call.

In systems in which the test depends only on
the switching of the line at some other board
another eperetor may in the meantime test

the line and finding it to test ‘“free” may

switch it with another line.and cause annoy-

ance and.confusion to the subscriber. In my

soon as the subseriber takes the telephone
from its -switch the line will test ‘“busy,”

whether or not 1t is. emtehed et the eentml-

office.

or off its switch confusion frequently occurs

from the fact that a subscriber places his |

telephone on its switch when he is through

conversation without sending a clea,unﬂ'—out'
signal, and his line tests free a,nd 1S ¢f eonneet~
| od to” when it is already switched at the cen-

tral office with another line.
this trouble again is obviated because the
line will test ‘¢ buey ” notil it is disconnected
Ice, whether or not the sub--
- seriber’s telephone is on its switch. The sys-:
tem therefore combines the advantages and
obviates the disadvantages of both the oen-

In my system

at the central o

eral systems of testing outlined above. |
The battery in the. c1reu1t of a line, as de-
scribed above, should be so adjusted to the

apparatus and circuits that it will not oper-
ate any signal bells or annunciators which
It should, how--
ever, be strong enough to operate the test

may be in circuit with it.

receiving instruments used through the test-
cirenits descrlbed

~ The individual batteries, one for eech line,

- normally in the circuit of ‘the lines being a

4C
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source of constant rather than of pulsatory
or-intermittent current furnish the test in-
dications and the signals which have hereto-
fore been 1nd1cetecl and at the same time do
not furnish sudden wvariations of current:

which may cause inductive disturbances 1n
neighboring circuits.

Instead of batteries used as above any con-
stantly-operative sources of electricity may

be employed which, when connected and op-

erated in the circuit as described, will give a
signal indication to the subser iber and a test

indication to the operator
I claim as my invention—

1. In a telephone-exchange system, metal-.
lie-circuit lines, each line normally or while

it is not switched for conversation at the cen-

tral office on closed circuit there, and batter-
~ies, one for each line at the central office, nor-

melly in the line-circuit, in combination with.

switching apparatus at the central office to |

switch any line for conversation and by the

act of switching and as long as the line is
thus switched removing the ba,ttery from its
circuit, and a- telephone at each subscriber’s
station at the will of the subsecriber in closed
circuit with his line, whereby the subseriber

Aﬂ'eni in systems of testlnﬂ* which depend
only on the subscriber’s telephone being on

switching apparatus at the central of

‘use, substantially as set forth.

2. In a telephone-exchange system, metal-

lie-cireuit lines, each line normally or while

1t 18 not emtehed for conversation at the cen-

‘tral office on closed circuit there, and sources
‘of electricity, one for each line &t the central
office, normally in the line-circuit, in combi-
- system this trouble is obviated, because as |

nation with switching apparatus at the cen-
tral office to switch any line for conversation
and by the act of switching and as long as

‘the line is thus switched removing the source
| of electricity from its circuit, and a - tele-
phone at each subscriber’s station at the

will of the subscriber in closed eircuit with
his line, wher eby the subscriber may deter-
mine when the line is switched for use, sub-
stantially as set forth.

3. In a telephone-exchange syetem tele-

70
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30

phone-lines, each line normally or while it is

not switched for conversation at the central
office on closed circuit there, and batteries,
one for each line at the central office, nor-
mally in the line-cirecuit, in eomblnatlon with
ice to
switch any line for conversation and by the
act of switching, and as long as the line is

| thus switched removing the bettery from its
| circuit, and a telep‘hone at each subscriber’s

station at the will of the subseriber in closed
circuit with his line, whereby the subscriber

may determine when the line is switched for-

use, substantially as set forth.

4. In a telephone-exchange system, tele-
phone-lines, each line norma,lly or while 1t 1s
not switched for conversation, at the central
office on closed circuit there, and sources of
electricity, one for each line at the central
office, normally in the line-circuit, in combi-
nation with switching apparatus at the cen-
tral office to switch any line for conversation
and by the act of switching and. as long as
the line is thus switched, removing the source
of electricity from its circuit, and a telephone
at each subscriber’s station at the will of the
subseriber in closed circuit with his line
whereby the subsecriber may determine when
the line is switched for use, substa,ntmlly as
set forth.

5. In a multiple telephone exchange sys-
tem, metallie-circuit lines, each line normally
ﬂ'rounded al the subseriber’s station and on
closed circuit at the central office, and bat-
teries one for each line at the central office,
each normally or while the lineis not swqtchecl
for conversation at the central of
circuit of its line there but switched from its
sald circuit by the act of switching and as
Iong as the line 1s switched for eonversamen
there in combination with a telephone at each
snbsenber s station, a switch with contacts
and circult connections switching the tele-
phone at, the will of the subsember into the
circuit of his line, and opening the normal
n‘ronnd connection of the line at the subsecrib-

Qo0

95

100

105

110

115

120

ice in the

125

I30

| er’s station while the telephone is switched
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into 1ts line-circuit, and a test receiving in- |
strument at the central office grounded on one

side and connected on its other side to a plug

- adapted to be brought into connection with

10
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any line whereby the operator may determine
whether, and the subseriber may determine

when, the line 1s switched for use, substan-.

tnlly as set torth.

6. In a multiple telephone-exchange sys-
tem, metallie-circuit lines, each line normally
grounded at the subscriber’s station and on
cloged circuit at the central office, and sources
of electricity, one for each line at the central
office, each normally or while the line is not
switched for conversation at the central office
in the circuit of its line there but switched
from said eircuit by the act of switching and
as long as the line 18 switched for conversa-
tion there, in combination with a telephone
ateach subscriber’s station, a switch with con-
tacts and circuit connections switching the

telephone at the will of the subseriber into

the circuit of his line, and opening the nor-
mal ground connection of the line at the
subscriber’s station while the telephone is
switched intoits line-cirecuit,and atest receiv-
ing instrument at the central office grounded

on one side and connected on its other side

to a plug adapted to be brought into connec-
tion with anyline, whereby the operator may
(letermine whether, and the subscriber may
determine when, the line is switched for use,
substantially as set forth.

7. In a multiple telephone-exchange sys-
tem, telephone-lines, each line normally

- grounded at the subscriber’s station and on

'40

closed circuit at the central office, and bat-
teries, one for each line at the central office,

each normally orwhilethe line is not smtched
for conversation at the central office in the
circuit of its line there but switched from its
sald circuit by the act of switching and as
long as the line is switched for conversation
there, in combination with a telephone at each

subseriber’s station, a switch with contaets
and circuit connections switchihg the tele- -
phone at the will of the subscriber into the
circult of his line, and opening the normal

ar ound connection of the line at the subserib-

er’s station while the telephone is switched

into its line-circuit, and a test receiving in-
strument at the central office grounded on one
side and connected on its other side to a plug
adapted to be brought into connection with
any line, whereby the operator may deter-
mine whether, and the subscriber may deter-
mine when, the line is switched for use, sub-
stantially as set forth.

8. In a multiple telephone-exchange Sys-'

tem, telephone-lines, each line normally
ﬂ'l.ounded at the subsel 1ber’ S station and on
elosed circult at the central office, and sources
of electricity, one for each line at the central

office, each normally or while the line is not

switched for conversation at the central office
in the circuit of its line there but switched
from its said circuit by the act of switching
and as long as the line is switched for conver-
sation there, in combination with a telephone
at each subscriber’s station, a switch with
contacts and circuit connections switching
the telephone at the will of the subseriber into

the circuit of his line, and opening the nor-

mal ground connection of the line at the
subscriber’s station while the telephone is
switched intoitsline-circuit,and a test receiv-
ing instrument at the central office grounded

on one side and connected on its other side

to a plug adapted to be brought into connec-

tion with any line, whereby the operator may

determine - whether, and the subscriber may
determine when, the line is switched for use,
substantially as 'set forth.

MILO G. KELLO GG

Witnesses: -
J. J. FOSTER,
A. A. MALONE,
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