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To all whom it may concerr.:

Be 1t known that 1, MrirLo G. KELLOGG, of
Hyde Park, Illinois, have discovered ecerfain
new and useful improvements in Multiple

Switeh-Boards for Telephone-Exchanges, of[

which the following 1s such a full, ¢lear, con-
cise, and exact description as will enable those
skilled in the art of telephony to practice my
invention, reference being had to the accom-
panying drawings, forming a part of this speci-
fication.

My invention is designed to facilitate the
work of switching at the central office of a
telephone- exclnnge district system.

1t consists, first, of a multiple switch-board
system, which I shall hereinafter desceribe and

claim in detail; and 1t consists, secondly, of a ;

certain central-office system of cords with
plugs, keys, switches, telephone, battery, and
circults For answering, festing, mllmg, and
clearing out subseribers’ lines, which I shall
hereinafter desceribe and claim in detail, said
systembeingapplicabletosaid multipleswiteh-
board-systenm mentioned above, and to other
systems of telephone-exchange switch-boards.

In my multiple switeh-board system I place
as many switeh-boards in the central office as
are found necessary or desirable in order to
properly answer the calls and connect and dis-
connect the subscribers’ lines. On each board
I place, for each telephone-line which centers
at the office, a spring-jack or similar switeh
having two insulated contaect-points and
mhptul to recelve a plug, and when the plug
is inserted to disconnect the contact-points
and connect one of them with the flexible con-
dacting-cord attached to the plug, and when
the plug 1s withdrawn to again connect the
contact-points.  On each board I also plaee,
for each of said telephone-lines, a metallic
test-bolt or contact-piece 1nsulated from the
other parts of the appar atus, exeept as by con-
ducting-wires, as shown ::Lud described.

For com-'enience I have used the mectallic
test-bolt or contact nicec of a line as a frame-
work to support the parts of the spring-jack
switelh of that line, the parts being insulated
suitably for the purposes reguired. The
switches for a line on the different boards may

be called a “*series of switehes,”” and the test- |

| bolts of a line may be called a ‘‘series of test-

bolts.”’ ~

Iigure 2 of the drawings shows an edge view
of a spring-jack switeh, such as I use in my
multipleswiteh-board system? with part of the 53
metal frame-work broken away so as to show
the position of the plug when itis inserted into
the switch. The figure shows the plug in-
serted into the switch.

G dd,a" b " and 47 in Fig. 1 are also 60
edtre views of the spring-jack sw It(_,h a”,0",and
¢ hanng plugs m‘selted

The same letters are used to designate the
same parts of the spring-jack sw itches shown
in Ifigs. 1 and 2. 65

L is the metal frame-work of the switeh,
which I also use as a test-bolt.

J 18 a metal contact-screw passing through
the frame-work, kand insulated from it by the
insulation e, which also passes through . 70

i 18 the contact-spring of the %mtch 1t 1s
insulated from the frame-work L,and is in con-
tact with the point ¢ of the scerew f when the
plug 18 not 1nserted 1nthe switch. When the
plug is inserted,the contact between the point 7y
g and the spring £ 1s broken, and the metal
part of the plug is in contact with the spring,
as shown.

“m om’ are insulating-picces which insulate
‘Splmﬂ* A from the metal frame-work £, S0
/" is a connecting-piece in electric contact

with screw 7.

k" 1s a counecting-plece in clectrie contach
with frame-work £. |

' is a connecting-picce in electric contact 83
with spring h.

An exte nsmn of & pasacs thmﬂw 1nsuiab-
Ing-picees m w/, conneeting-pieces 1 I, and
contact-spring h, and has a serew-thread eut
on 1ts end. % is a nut which fits this thread go
and holds the parts 1n place, as shown.

IFig. 1 of the drawings shows in detail the
cenbml ollica ammmtu% and connectionsin my
multiple switch-board system. Iigs. 1%, 1°, 1,
and 1' show in detail subscribers’ station ap- 9g
paratus and connections used in the system.
Figs. 1° and 1'show modifications of subscrib-
ers’ station apparatus and connections. Iig. 2
shows an edge view of the Splll} Jaek smtch
nsed in the system. IKig. 3 represents a ¢cen- 100
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tral- ofﬁce system of crods, plug, and other ap-
paratus for the use of an operator for making
and answering connections and testing. Flﬂ'

4 shows parts “of two boards for open- arcmb
lines with their connections.
D in Fig.2 represents a switch- plugadapted

for use wwh the switch, and with. a portion of

its flexible cord attached C 18 a solid metal

cylinder of the plug with a rounded end, as
shown.

made of some insulating material,as hard rub-
ber,
nection between the (301(1 and the mebal cylm-
der.

Fig. 1 shows in detail the ﬂ*eneml arrange-
ment and operation of the central- office appa--
tus of my maultiple switch-board system. A is
a broken sectional view of the frame-work of
one of the switeh-boards required for the cen-
tral office, and adapted to receive spring-jack

switches for all of the lines whlch GOI]tBl at the

office. TFour spring-jacks, &, ¥, ¢/, and &', are
shown.- mounted on “this frame-work. ’A’ is a,

" brokensectional view of the _fra,me-work of an-
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operation. If more were required, they would .
be fitted up similar to those shown, and the

33
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other of the switeh-boards required for the
central office, also adapted to receive spring-
jack switches for all of the lines which center
ab the office. TFour spring-jack switches, «

b, ¢”, and d”, are also shown mounted on thls
frame-work, ‘and they are for the .same four
lines as are the spring-jacks shown on frame-
work A, I have shown only two boards in

connections between all would be similar to
that shown, and sach as would bP evident to
those skllled in the art.

Fig. 1 also shows parts of the four hnes to
They

whmh belong the spring-jacks shown.
are marked ‘““Line No. 1, “Line No. 2,77
‘“Line No. 3,7 and ‘¢ Line No 4.7 To line
No. 1 belong spring jacks ¢’ «”. To line No.
2 belong spring-jacks &' d”. To line No. 3
belong spring-jacks ¢’ ¢”. To lme No. 4 be-
long spriug-jacks 4’ d".
Fws 12, 1% 1°% and 1% show parts of lines

Nos,. 1 2, 3 andéL and also their station ous-

~ fits, which are marked W, X, Y, and Z, re-

50

99

spectively. I have represented the usual mag-

neto-bell system of ecalling with closed-cireuit;

lines and callmwannuncldtors at the central

office, and I have represented two of the lines.

(lines No. 1 and No. 2) as having their an-
nunciators located at switeh-board A, their
calls to be attended to at that board.
annunciators are marked wand z,respectively.
I have represented lines No. 2 and No. 3 as
having their annunciators at switch-board A/,
and they are marked x and %, respectively. I
have represented at the subscribers’ stations

the usual forms of telephone apparatns, in-

cluding battery - transmitter, receiving - tele-

- phone, induaction-coil, ba,ttery, and telephone-

65

switch. The magneto-generators of the sta-
tion outfits are mdrl{ed 1, the bells are marked
2, the battery -transmitters 3, the primaries
of the mductlon coils 4, the secondarles of the

| telephone.

(' is the handle of the plug, and is

E 18 a metal St[‘lp which makesthe con--

Their

3’85,285 -

i induection - coils 5, the bqtterles 6, the tele-

phone switches7, aud the receiving- telephones
8. I have 1epresented with these outfits the
gravity-switch ordinarily used with the hand-

The circuit at each station outfit
18 as shown, the solid lines representing the
main line passing through the generator, bell,
transmitbter, primary, and secondary of the
induction-coil and hand-telephone to ground,

73

&nd the broken lines renresentmo the loecal -

connections, as shown.

It will be seen that the transmitter and pri-
mary of the induction-coil are shunted by a
branch or derived eircuit, in which is a bat-
tery and a pair of contact- pmnts of the tele-
phone-switch, and that these points are open

when it is off the switch. -
It 1s evident from an examination.of the cir-

3C

‘when the telephone is on the switch and closed

cuits that when the hand-telephone is off from

its switeh the battery is on closed circuit with
the transmitter and primary of the induection-
coil, and that as the two latter are also in the
main circuit part of the battery-current will

‘then go to line, the proportion going to line
.being dependent on the comparative resistance

of the derived circuit which contains the trans-
mitter and primary of the induection-coil on
the one hand, and, on the other hand, that
which- in(:ludes theresb of the main cirecuit,

Q0

95

according to the well-known law of the distri-

bution of current in derived circuits. It is
evident from the circuits that when a telephone
is on its switch the battery is open and no
carrent from 1t goes to-line. The battery
therefore acts as a transmitter-battery for the
subscriber’s station outfit, and by sending
current to line where it is switched for use
with the transmitter, and by sending it only
then the same ba,ttery also operates as a test-
battery, in a manner which will hereinafter
be described. The telephone of station Z 1is
shown as on its switch. The telephones of W,
X, and Y are shown as not on their switches.

100

105_.
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The connections of the lines through their

spring-jacks on the different b(mrds and to

their test-bolts and through their calling-an-

nunciators to ground are shown in Fig. 1.
The main-line mremts may be traced as fol-
lows: The circuit of line No. 4, for instance,
beginning at the ground in the ceutral ofﬁce
passes. throuwh 1ts annuneciator z and thence
through wire d”” and connecting piece ' of
Sprmgﬁck d’ to serew f, and thence through
spring # and connecting-piece 2’ of that spring-
jack to wire 4", and “thence to connecting-
piece f’ of spring-jack d”, and thence through
serew f, spring A, and connecbmg piece i’ of
that spring-jack to wire d”, which wire is con-
nected dlrectly to line No. 4 and through con-

necting-pieces &' k' to test- bolts & & of spring-

jacksd’  d”. = The circuit then passes along the
line No. 4 to the station outfis z, and throuﬂ*h
that outfit, as shown in Fig. 1%, If there were
more than two switch- boards each having a
spring-jack for the line, the. clrcmt would be

| from one spring Jack_ to &nobher in the manner”

LS -
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similar to that shown, so that all the contact- |
springs would be in the cireuit, and the cir-

cult, atter pas&inﬂ‘ through the contact-spring

i of the last spring Jaclx, would be connected

to all the pleces I of 1ts series and to line.
Line No. 2 could be traced in the same way,
except 1;1.1[1'13 after passing through its annun-
ciator 1t 1s first connected through the spring-

Jack of 1ts switch on switch-board A', where

its calls are to be attended to. Every other
line of the system would in like manner be
connected to 1ts series of switches and of test-
bolts-and to ground and to itsstation outfit.

It will be seen from the description of the
apparatus and the connections, as shown, tl
when {here 1s no plug in any switch _ot the
series of a line the circunit of the line through
the boards and its annunciator to ground is
unbroken, and when there is a pluu in any
switch of the series the circuit of the line to
ground throughn the annanciator is broken and
the line 18 1n electrie connection with the cord
which belongs to the plug.

1t 18 evident that when a ploe is inserted
into the switch of any line ab any board and
1ts corresponding plug electrically conneeted
with 16 is inserted into the switch of another
line the two lines are disconvected from their
annunclators and the ground at the central
office and are connected to each other.

1t 1s aiso evident that all the pieces £ of a se-
ries of switches belonging to a line are in con-
nection with the line, ‘nhethf‘-‘-l the line 1‘5 in use
or not at any board.

FFig. o represents a central-office system of
connecting-cords with plugs, keys, switches,
annunciators, telephoune, battery, and cirenits
for answering, calling, testing, and clearing
out subscribers’ lines. It represents the oper-
ator’s telephone as connected with the ground
on oune and with the keys, switches, &c.,on the
other side to the connecting-cords. It repre-
sents two puairs of cords with their keys,
switches, and annanciators, and with one tele-
phonceand one signal battery or generator, the
whole being intended as the outfit of one op-
erator at one hoard of the central office. Other
palrs of cords with their keys, &e., could in
like manner be connected to the operator’s
telephone aund signal-battery, giving to each
operator as many pairs of cords, &c., as she
might requirceinorderto makethe connections
cilled for by the subseribers assigned to her.

In Fin 1, Cand O represent Lwo systems of
cords, &c., with tQ]LphUﬂE‘b and batteries for
{wo operators—one at cach board. Oaly one
pair of cords 1s shown in each of these two
systems.

yand » in Figs. 1 and 3 are clearing-out an-
nunciators. | -

p and p’ are three-point lever-switches, 7 4

jj" being tuce coutact-bolts on which the levers

can be placed at the will of the operators.
q ff are spring-keys for eatling,
are Spring- T*ms for llst(_,miw for the or-
dei wd for Cl{,mmg onbpurposem
w 1w ave the calling-batteries or generators.

10 |

|

. I are the operators’ telephones.

The levers of the switches remain normally,
or when theu cords arenotinuse for switehing,
on bolts ¢ 2. When a pair of cords is in use
and the connection is completed between two
subscribers’ lines, the lever is moved to the
other bolt of the switeh.

70

D" D* and D" D™ represent two pairs of »g

cords with their plugs. Theright-hand cords,
or the ones marlked D2 D" are to be used to
make connections with the spring-jacks of the
calling subscribers. The cords marked D’ D"
are to be used to make connections with the

30

spring-jacks of the subscribers who are to be

called. Thecircuitsaresubstantially agsshown.
These systems may be called the “operators’
systems of cords.”’

T'hie operation of the complete telephone
apparatus and system described above is as
follows: When a calling-annuneiator at a
board indicates a call, the operator places one
of her plugs, which are inteuded to be used
for calling subscribers’ lines, into the spring-
jack of the line on which the call is indicated,
and pressing on the listening-key correspond-
ing to that plug finds out who is wanted by
the person who has called. She then takes
the other pluag of the pair she is using and
places 1t on the test-boli of the line wanted,at
the same time holding her telephone to her
ear. 1f, now, the station outfit of the sub-
scriber WIICLS(, line 18 being tested Is 1n use, or,
in other words, 1f the telephoue at his Smtmn
18 off from its switeh, the operator hears a
click or sound in her telephone, caused by the
battery-current which 1s then going to line
from the station-battery,she wi 11 hmr as many
clicks as she makes and breaks the current in
testing. She knows by the click that the sub-
seriber’s outfit is already in use, and notifies
the calling subscriber to that effeet and re-
nmoves the plag from his spring-jack. 1If, on
the other hand, the station outdit of the sub-
scriber who 13 wanted 18 not in use, or, in
other words, i1f the telephone is on the }1001{
the oper: 1t01‘ will hear no click, and conse-
quently knows that the station outfit is not in
use. She then inserts the plue in the switeh
of the line, and, removing the lever of the
switch corre -..pondnw to tlm cords sheisusing
from its bolt<, presseson the key georrespond-
ing to the cords, and thereby calls the sub-
scriber wanted.  She then wmoves the lever p
to the bolt 7, and the two lines are connected
together for conversation. Iig. 1 showslines
No. 1 and No. 2 connected together for con-
versation on board A’ Figs. 1* and 1° show
the station outfits of these lineswith theirtele-
phones off from their switches. By pressing
on ¢ the operator may listen to the conversa-
tion going on in the cirenit of the two lines
thus connecied. By pressing on ¢ the signal-
ing-current will be sent to both lines, and on
v she may receive the clearing out signal to
disconnect.,  On switch-board A, Fig. 1, the

cord D® of systemr O 1s connected with the
 spring-jack of line No. 3, and the operator

g0
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mmay, on pressing on key #, converse with the | in the drawings, the current is of the right

subscriber at station 011tﬁt Y. The telephone
at 'Y is off from its switch for conversation.

Now, if the opemtor places the plug D’ on the
test- bolt at @’ or V', she finds that the outfits of
lines Nos. 1 and 2 are in use, and she proceeds
no further in making connection with those
lines. Ifshe places the plug on the test-bolt
at d’,
No. 4 is not 1n use, and she may then connect
to that line and call the station and complete
the connection in the mannerindicated above.

It will thus be seen that in thissystem, eon-

- structed and operated as described above, any

L5

20

‘N

35

45

L

60

"shown 1n

two lines centering at any office can be readily
connected and disconnected at any board of
the office and that any operator may readily
test to.deter mme wl:ether any line is in use
or not.

- I donot limit myself to the form of centml
office switeh-board which I have shown., My
system of testing may be applied to any form
of switch- boa,rds suitable for telephone-ex-
changes, the only additional requirement be-
Ing to provide a series of test-bolts—one bolt
for each line on each board—the bolts of a se-

‘ries being connected with each other and with
the Iine 1n such a way that they will always

be connected with the line in whatever way
1t may be switched. ' |

I do not limit myself to the gravity form of
telephone-switch in the station outfits. Any
known forms of telephone -switches might be
used with proper arrangement of part% and
connections.

In the modifications of subscmber’s station
apparatus shown in Figs. 1° and 1f the same
parts are indicated by the same numbels, as
in Figs. 1%, 1° 1°, and 1%

91n Flﬂ" 1°indicates a resistance-coil of suit-
able 'resismncb, and 10 .1n Fig. 1" indicates an
extra battery. The circuits in the two figures
are substantm]]y as shown, the solid lmes be-
ing for the main line and the broken lines for
the local circuits.

It will be seen that in the station apparatus
Figs. 1% 1° 1° 1% and 1° electric
current from the transmltter battery will go
to line when the subscriber’stelepbone-sw ltch
18 in position for the telephone to be used, and
none will go to line when it is not in that po-
siflon,and that in the station apparatusshown
in Fig.1'an extra battery is used, which sends
a current to line when the telephone is being
used, and only then in the combinations Whlch
I shall hereinafter claim.

I do.not wish to limit myself toany particu-

lar apparatus for sending currents to line.

‘I'be battery-current sent to line when the
line 18 1n use for conversation should be suffi-
clently strong to be indicated by the test-re-
ceiving -apparatus used at the central office.
It should, however,
operate the ¢clearing-out annunciator, if one is
used. I have found by experience that with
the apparatus generally in use in telephone-

exchanges when connected and used as shown | used, aud not otherwise, the transmitter belng'

she will find that thestation outfit of line

not be strong enough to

strength to obtain theseresults. I prefertouse
a telephone as the test-receiving instrument,

of the strength menbloned above and can be

-convenienbly- used for this purpose and at the

same time for the other operations of the at-
tendant. A galvanometer or other suitable:

used.
It is preferable that the batteries of the sta
tion outfits be so connected that they send the

same polarities to line when -their telephones

are in use.

It will be seen that when the batteries are

thus connected, and two lines are connected

together for conversation with a clearing-ount

annunciator in their circuit, the batteries of
the two lines will act in opposite directions on

e .'

-as 1t 18 delicate enough to mdlcdte a current |

75

test-receiving msbrument might, however, be

s

35

the clearing-out-annunciator magnet, and the

effective current acting on the magnet will be

merely that due to the difference, if any, be-
tween the strength of the two batteries.
effect, hﬂwever on a test-receiving instrument
n*rouuded on. one side and connected on its
ot-h_er side to the circult of the two lines will
be that of two batteries acting together in mul-
tiple circuit, one in each line.
ever, the batteries in the sabscriber’s station
apparatus of two lines connected together for

conversation be connected into their circuitin
such a manner that the currents from the two

batteries pass inthe saine direction, their effect

on the test-receiving instrument would be that

of two batteries sending currents of opposite
direction through it, and should the batteries
send equal strength of current through it no
test-signal would be received, even when the
lines were in use. To prevent this occurrence,
I connect all the batteries, so that they will all
send the same polarities of current to thelr
lines.

I have shown closed-cireuit lmes grounded
at the subscribers’ stations. If desired, any

of the lines might be continued back to the

office and there ﬂ*wunded

My system of tesbmw 1s applicable to open-

circuit as well as to closed circuit systems of
exchanges. If the wires are normally open at
the central office, the test-bolt and the switeh

of a wire on each board may be one and the

same, and may be a metallic socket adapted to
receive the switeh-plug.
IFig. 4 shows two multiple switch- boards for

open-circnit lines with the metal sockets men-

tioned above, adapted both to receive the

switeh-plag and to perforin the office of a test-.

bolt for its line. ms ms in this figure repre-
sent these metallie sockets.

I claim as myinvention and desire to secure
by Letters Patent—

1. Ina telephone-subscriber’s station outﬁt
the combination of a battery-transmitter,a bat
tery, aud a switeh, said switech having a pair
of contact-points. which are closed wheu the

Their
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8witch is in position for the telephone to be
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in the circuit of the line and being shunted by
a branch or derived cirenit, in which are said
battery and said pair of contact-points, sub-
stantially as set forth.

2. Inatelephone-subscriber’s station outfit,
the combination of a resistance, (of whatever
kind,) a battery, and a switeh, said switch hav-
1ng a pair of contact-points which are closed
when the switch isin position for the telephone
to be used, and not otherwise, the resistance
being in the circuit of the line, and being
shunted by a branch or derived circuit in which
are sald battery and said pair of contact-points,
substantially as set forth.

3. Inatelephone-subscriber’s station outfit,
a battery-transmitter and the primary of its
1nduction-coil in the cireuit of the line,a switch
having a pair of contact-points, and a battery,
sald battery and said pair of contact-points be-
Ingin a branch or derived circuit which shunts
sald transmitter and primary of its induction-
coll,and said pair of contact-points being closed
when the switch is in position for the telephone
to be used, and not otherwise, substantially as
set forth.

4. In a telephone-exchange system, a tele-
phone-line grounded at its outer end, a bat-
tery-transmitter with the primary of its in-
duction-coil, a Dbattery, and a switeh at the
subscriber’s station, said switch having a pair

of contact-points which are closed when the

switch is in position for the telephone to be
used, and not otherwise, said transmitter, with
1ts induetion-coil, being in the cireuit of the
lines, and said battery and said pair of con-
tact-points being in a branch or derived eir-
cult which shunts said transmitter with its
primary of the induction-coil, in combination
with a test-receiving instrument at the cen-
tral office grounded on oneside, and a switeh-
testing plug or device connected to said in-
strument on its ether side, whereby an opera-
tor may at will connectit to the circuit of said
line, substantially as set forth.

5. In a telephone-exchange system, a tele-
phone-line grounded at its outer end, a resist-
ance, (of whatever kind,) a battery, and a
switch at the subscriber’s station, said resist-
ance belng in the circuit of the line, said
switch having a pair of contact-points whieh
are closed when the switch is in position for
the telephone to be used, and not otherwise,
and sald battery and said pair of contact-
points being ina branch ov derived cirecuit
which shunts said resistance, in combination
with a test-receiving instrament grounded on
one side, and a switch-testing plug or device
connected to sald instrument on its otherside,
whereby an operator may at will connect it
to the circuit of said line, substantially as set
forth. |

6. Ina telephone-exehangesystem, the com-
bination of a telephone-line grounded at its
outer end, two or more switch-boards,at either
of which said line may be switched for con-
versation, and test-receiving instruments, one
at each board, each instrument being grounded

J

on one side and connected on ifs otherside to
a switch-testing plug or device to connect it for
testing with the circuit of the line, with a re-
sistance, (of whatever kind,) a battery, and a
switeh at the subscriber’s station, said resist-
ance being in the circuit of the line, said
switch having a pair of contaet-points which
are closed when the switch is in position for
the telephone to be used, and not otherwise,
said battery and said pair of contact-points
peing in & branch or derived circuit which
shunts said resistance, substantially as set
torth.

7. In atelephone-exchange system,two tele-
phone-lines grounded at their outer ends and
connected together at the exchange-office for
conversation, a battery, and a switch at the
subscriber’s station of each line, each switch
sending a current to line fromits battery when
the switch 18 1n position for the telephone fo
be used, and not otherwise, and said batteries
being so connected that their currents go in
opposite directions through the circuit, in
combination with a test-receiving instrument
at the central office grounded on one side, and
a switch-testing plug or deviee connected to
the other side of said instrument, whereby an
operator may at will connect it to the circuit
of etther line, substantially as set forth.

8. In a telephone-exchange system, two on
more switch - boards, at either of which the
same lines may be switched for conversation,
two lines temporarily connected together at
one of said boards, a battery, and a switeh at
the subscriber’s station of each line, each
switch sending a current to line from its bat-
tery when the switch 18 in position for the tele-
phone to be used, and not otherwise, and said
batteries being connected so that thelr cuar-
rents go in opposite directions through the
circult, in combination with test-receiving 1n-
struments, one at each board, each Instru-
ment being grounded on oneside and connected
on its other side toa switch-testing plug or de-
vice, whereby an operator may at will connect
it to the circuit of either line, substantially as
set forth.

9. Inatelephone-exchangesystem, two tele-
phone-lines grounded at their outer ends and
connected together at the central ofiice for con-
versation, a clearing-out annunciator in the
circulb of sald lines at the central office, a bat-
tery, and a switch at the subscriber’s station
of each line, each switeh sending a current to
line from its battery when the switch is in po-
sition for the telephone to be used, and not
otherwise, and said batteries being so con-
nected that their ceurrents go 1n opposite di-
rectiong through the cireuit, 1n combination
with a test-receiving instrument atb the central
office grounded on one side, and aswitch-test-
ing plug or device connected to the other side
of sald 1nstrument, whereby an operator may
abt will connect 1t to the circuit of either line,
substantially as set forth. |

10. In a telephone-exchange system, a pair
of central-office cords with plugs adapted for
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- use with the line- switches, in combination '

with an operator’s telephone and a switch,

- said cords being normally, or when not in use

10

I5

for conversabmn between twe subserlbers dis-

connected from each other, and one of them

grounded through the operator’s telephone,
and said switch having contact-points to dis-

connect said cord from its ground-connection

through the telephone, and at the same time

connect if, with the other cord for conversa-
tion.

11. In a telephone exchange system a pa,lr |
of central-office cords with plugs adapted for |
use with line-switches, in combination with |
an operator’s telephone, a switch, and a key, |

388,283

said cords being. uormallv, or when net in'use

for conversation, disconnected from each other
‘and one of them orounded through the oper-.
“ator’s telephone, said key having a pair of
contact-points normally open, but closed at 20
the will of the operator, said points being in
‘a branch cireuit from the other cord through

the telephone to the ground, and said switch

‘having contact points to disconnect said first- |
mentioned cord from the ground and connect 23

it with the other cerd for conversation.
- MILO G. KELLOGG.
- Witnesses: -
CALVIN DE WOLF
MIiLTON HEAD.
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