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Application filea December 1.:}, 19038, Berial ]510, 185,231, (No model.)

To all wiom tb may concern: - | changes with the subscribers’ telephones, and

Be 1t known that I, Ricuarp M. BrarD, a sw:{L@hmg apparatus located at the central ex-
citizen of the United States of America, and | changes by which the central-exchange oper-
a resident of New York, in the county of New | ator can have talking connection with one E:allb“
¢ York and State of'New York, have invented | scriber only at a time. 50
~certain new and useful Improvements in Tele- The d]f-,]n:miﬂou of the local cireuits and a P-
phone Central - Exchange Instalments, of | paratusinthe central exchanges is as follows:
which the following is a specification. The individual visual signal for indicating the
- My invention relates generally to telephone | subscriber’scall is L:Lppu_l directly ontoone 51(1(3
10 systems, and specifically to a secret system of | of the subscriber’s line and makes connection 55
telephonic communication whereby when any | with the other side of the line through the jack-
two subscribers’ telephones are connected to- | springs whenno plugisintheansweringorany
gether for talking no third subscriber or cen- | of the multiple jacks. The answering-jack
tral-exchange operator is able through any.| and multiple jacks are so connected together
12 manipulation of his telephone apparatus or | through their contacts that when a plug is in 60
switching devices to listen in while the two | anyof 13]19 jacks the lma is open to every jack |
subscribers are in communication. No com- | occurring after it in the multlple On tw
plicated or unusual mechanism is needed in | keyl hoard the keys for each pair of cordsare ar-
my svstem, privacy. being secured through | ranged in a separate group consisting of one
2o the disposition of eircuits, and the number of | two-way. 1s'L(J]1111u-lwyaud two slgna hng -keys, 65
~ subscribers which can be supplied is practi- | so that when all of the keys are in the normal
cally unlimited. position the cords are connected together, -

1 have found that the public telephones, as | but when either of the signaling-buttons is
well as the systemus of intercommunication | pressed the cord to which it corresponds is
25 from one department to another in present | disconnected from the other cord and the lis- 70

use in the banking-houses, stock-exchanges, | tening-key and the generator contact-springs
brokers’ offices, and other important places of | are placed in circuit with 1t and when the le-
business in large cities are by reason of secur- | ver of the listening-key is thrown the one way
ing no privacy to telephonic conversations not | or the other from the normal position the
30 adapted to meet the requirements. More- | cords are disconnected from each other and 75
| over, in smaller towns and villages the annoy- | the operator’s telephone is connected with the
ance caused by central-exchange operators | one cord or the other, according to the posi-

listening to the conversations of subscribers | tion of the lever, and all the other apparatus

has l)een considerable. and circuits are arranged in the manner usu-
35 My system is especially designed to meetthe ally employved in centr ral exchanges. 8o
demands of parties requiring @b&@lutely pri- In installations having more than one cen-

vate telephonic communication and is equally | tral exchange the Ghbll:ll”lﬁ es are connected by :

adapted to fill all the other requirements of | trunk- lmeq? as in common practice. .
telephone trafhe.  In the accompanying drawings some of the

40  The general organization c.,ompusmﬂ my | apparatus—-as, for example, t the transmitter 35
invention consists of telephone and sighaling | and receiver-—is shown as exterior clevations;
~apparatus located at the subscribers’ tele- | but mostof 1L1slepwsented tlmﬂrmumammlly
~ phones and at the central exchanges, wires | and typically. | --
connecting the central exchanges with each Figure 1 shows two different subscr iber
45 other othel wires connecting Lhe central ex- lmea terminating in the spring-jacks Mld 11110- Q0




L O

20

1y -
{n,

30

35

40

45

55

5%e

as indicated

keys for the plugs 6 and 6™

~sires to call and talkk w1

2

signals at the central exchange. Tig. 21is a
Lllc‘lﬂlcﬂn of the cord -circuit and Leybmrd-
wiring at the central exchange. TFig. 3 illus-
tratesthe method of connecting the Wir esfrom
the operator’s te
at the central exchange. -

In Fig. 1, ' ¥ and C” 8" are respectively
two subscribers’ lines. 11sthe line-signal, and
2 1s the answering-jack for subsecriber’s line
C' S, while 3, 3% and 3" are the multiple
jacks, 3" being the last in the multiple. 1%is
the line- swnal, and 2* 1s the answering-jack
for subscriber’s line C7 S”, and 3°1is the last
multiple jack. There may be no multiple
jacks, or there may be any number of them,
according to the number of operators’ posi-
tions, which are omitted from the drawings,
by the dotted lines » and +'.

In g, 2, 4% 1s the two-way listening-key,
while 5 and 5" are respectively the signaling-
For the sake of
clearness the cordsare omitted from the draw-
ings, and the pair of wires from each signal-
ing-key is represented as leading directly to
the ring and tip contacts of the respective
plugs. T is the clearing-out signal for the
pair of plugs 6 and 6
which G G" and G’ G’ are respective sec-

tions, are common wires which multiple to |
every signaling-key on the keyboard and are

the two sides of a generator-circuit which sup-
plies the current for signaling. o and ¢ are
the two sides of a circuit to the operator’s
telephone, which is tullv 1llustrated in Fig. 3.

In Fig. 3, 4, 4%, and 4" are three hstenmcr—-
keys, and 8 1s the operator’s telephone. o is
one Slde of the operator’s telephone - mrcmt
and o' is the other side. The wire ¢ is con-
nected to one side of the key 4 and is con-
nected to the next key 4* through the contacts
20 and 21, whic
aoaln connected to the key 4" thlouoh the
contacts 20° and 21", Vthh are nor mally
closed, while the wire ¢ is connected to the
side of the key 4 opposite to the side which

key 4" through the contacts 20* and 21*, which
are nor mally closed, and is again connected
to the key 4" thr 011011 the contacts 20°and 21°,
which are nor mally closed, and so on, the
method of connecting the operator’s telephone—
wires to the hstemnmhevq being to connect
them to each succeeding key throuah 8 NOor-

mally closed pair of contacts on the precedmo |

key in the multiple. The key 4° in Fig. 2

may be considered as the fourth key in the |

multiple of threelistening-keys,(shownin Fig.
3,) for if the key 4° in I‘w. 2. were placed SO
that o and ¢ in Fig 2 coincided with o and o
in Fig. 3 the key 4% would be connected as the
fourth keyinthemultiple. (ShowninFig. 3.)

Now let 1t be assumed that a subscriber de-

to which he has no direct line, but with whom

ephone to the hstemnﬂ‘-lst_

The two wires, of

hare nmma,lly closed, and is

th another subscriber |

from which wires connect each spring
tively,to the springs 15 and 15" of the listening-

767,033

he can get a connection through the central 65

exchange in which the line €' &' terminates,
and let us suppose that the subscriber’s line
is the continuation of the line C' S" and pro-
ceed to trace the line C' S in Fig. 1. 8, one
sicle of line C' S/, terminates in the spring 9*
of the answering-jack 2 and multiples to the

corresponding spring in each of the multiple

jacks 3, 3% and 3. “Each of these Springs is
normally out of contact. The wire S 1s also
tapped to one side of the drop-signal 1, which
is located at the same oper ator’s posmon with
the answering-jack 2. (', the other side of

the line C' &', terminates in the springs 10°

ancd 11* of the answering-jack 2. The spring
11* 18 normally in contact with the spring 12°,

| from which a wire connects to springs 10° and

11" in multiple jack 3. The spring 11° is

' normally in contact with spring 12°, from

which a wire connects to springs 10° and 11°
in multiple jack 3% The spring 11°1s nor-
mally 1in contact with spring 12° from which
a wire connects to springs 10¢ and 11¢ in the
last multiple jack 3°, and the spring 11" is

- normally in contact with the spring 129, from

which a wire connects to the other side of
drop 1, so the line C' 8 1s normally closed
through the drop 1, and when the signaling-
current passes through the winding of the
drop 1 it operates to show the number of the
subscriber calling. _ |
Let 1t be assumed that the group of keys 5,
4°¢, and 5" and the pa'r of plugs 6 and 6* and
clem ing-outsignal 7 corr esponding toit, which
is shown in Flo 2, 18 located 1in the kevboard
of the operator’s position at which the jack 2
and the drop 1 (shown in Fig. 1}is located, and
that the operator inserts the plug 6 (shown in
Fig. 2) in the answering-jack 2(shown in Fig.
1) to answer the subscriber calling. 9 and 10,
the ring and tip contacts of the plug 6 (shown
in Fig. 2) make contact, respectively, with the
springs 9" and 10* of the jack 2, (shown in Fig.
1,) and the circuit to the drop 1 and also the

- circuit to all of the other jacks in the multiple

the wire o is connected to and to the next i is opened by the plug in the jack 2 forcing the

spring 12* out of contact with the spring 11°.
Continuing to trace the circuit in Fig. 2, the
wires from the contacts 9 and 10 of the plug 6
respectively connect to the springs 13 and 13"
of the signaling-key 5, which springs are nor-
mally in contact with the springs 14 and 14%,
', respec-

key4®. Thesprings 15and 15*of the key 4°are
normally in contact, respectively, wit
16 and 16 from which wires conrect, respec-
tively, to springs 16° and 16° Springs 16”
and 16°are normally in contact, respectively,
with springs15°and 15°, from which wires con-
nect each spring, respectively, to the springs
14°and 14°of the signaling-key 5*. The springs
14" and 14° of the key 5* are normally 1n con-
tact, respectively, with the springs 13° and 13°,

) Springs -
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from which wires connect, respectively, to 9°
and 10° the ring and tip contacts of the plug 6"

5o 9 and 10, the ring and tip contacts of the

plug 6, are nor mallv connected, respectively,
with 9% and 10° the ring and tip contacts of
the plug 6*—=. e., they are connected when the
keys 5, 4° and 5% are all in normal position.

When the operator inserts the plug 6 in the

throws the listening-key 4° into the 1)081t1011
to listen on plue 6, in 1 which position the wedge

17 1s forced in between the springs 15 and 15*

far enough to cause them to break contact with

the springs 16 and 16* and to make contact,

respectively, with the springs 18 and 18", The

springs 18 ana 18" are tapped, respectively, to

the wires ¢ and o', the two sides of the circuit
to the operator’s telq’)lmne set, and the oper-
ator 1s then 1n talking-circuit with the party

calling. As soon as Lhe operator learns what
subseriber the party calling wants to be con-

nected with he inserts the other plug 6*in the -
jack installed at his position the number of

which corresponds to the number of the de-
sired subscriber. If the line terminatesin an
answering-jack and drop located at his posi-
tion, he inserts the plug 6" in the answering-
otherwise the operator inserts the plug
6“ in the mutiple
to connect the desired subscriber. To signal
him, the operator throws the signaling-key 5*

- into the position to signal on pluu 6", in which
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(shown in Fig.

other side of the desired subscriber’s

16" and 16

between
to cause

position the wedge 17" is forced in
the springs 18" and 13° far enough

them to break contact with springs 14° and 14¢

and to make contact with springs 19” and 19°,

“?hich 3116 tﬂpped., I‘@Sp@(ﬁtively.} toO G G” ﬂﬂd'

' G, the two sides of the circuit to the sig-
n%hngﬂgenel ator, and then restoresthe key to
the normal position.

If we assume that the mu]uple

L

jack 3
1) is the jack mgmllud at Lhe
position which corresponds to the number of
the desired subscriber and is the jack in which
the plug 6" (shown in Fig. 2) is inserted, we
may continue to trace the circuit in Kig. 1.
To the spring 9, in contact with the ring of
the plug, a wire is connected, which is tapped
to b”j one side of the line S, and to the
spring 10" in contact with the tip of the plug
a wire 1s connected which is tapped to C”, the
line ("
S, The plug in the jack 3¢ also operates to
cut the drop 1* out of cireuit with the line (7
S by separating the contacts 11 and 12.
Returning again to Fig. 2, after signaling
on plug 6° the operator may listen on Lhn:,
same plug. When the key 4°1s in p{}swmn
to listen on plug 6% the wedge 17 is forced in
between the springs 15" and 15° far enough
to cause them to breal contact with the Springs
“and to make contact with springs
18" and 18°, thus pl.;wmo the operator’s tele-

phone-wires o and ¢’ in circuit, respectively,

| ated.

, he | key 1s 1

two subscribers is:

jack 1nstalled at his position

with 9° f,m{l 10°, the lmg .:mtl t]}) wnt.:mtc; 4:}{
plug 6" .
If the operator has occasion to signal ba-{::l{

to the subseriber calling on the plug 6, h_@ may .

do so by operating the signaling-key 5 in the
same manner the mwn.;lew Le*gr 5% was oper-

1t WI] be seen that when either %10 nerlnw-—

which it corr esl}orl(‘]:-:. the circuit to the other
plug and keys i1s broken, and when the listen-
ing-key 18 in position for the operator to lis-
ten on one of the plugs the circuit to the
other plug 18 open, so the operator can listen

on but one plug at a time, and when listening

on either plug the connection between Uw
broken. -~ All keys 1n the
oroup connected with a busy pair of cords
must remain in normal position until the two
subscribers connected finish tallkkine. When
the two subscribers finish, each gives a signal
which operates the clearing-ou t—-swml drop 7,
and the two plugs may then be .1.{Jmoved from
the jacks: -

It may here be explained that the wiring be-
tween the listening-keys, as illustrated in Fig:.
3, prevents the operator from using a plug
from one set to answer a subscriber and a

alled for, connecting the two by listening on
the two plug*s at the same Ll me.  When Lhe
listening-key 4¢ (shown in Fig. 2) is thlowu
into position to listen on pl m 6, contact 18

broken between the 'Springﬁ'z()* and 21", which

are otherwise in contact, and when in posi-

tion to listen on plug 6* contact is broken be-
tween the springs 20° and 215, which are oth-
erwise In contact. Similar springs are in-
stalled on every listening-key at the position,
and by tracing the connections as illustrated
in Fig. 3 it will be seen that when : any key is
thrown into listening position one of the op-
erator’s tb]b]‘)h@ﬂ@*Wll‘(}b is opened to GVLI“,T
key occurring after it in the multiple. o

As the listening-keys 4, 4% 4", and 4° are

all In multiple on the circuit o ¢ of the op-
erator’s telephone 8, they will all be located
at one operator’s desk and constitute that op-

erator’s set, and there may vet be other ad-
ditional similar 11.5ttm_11m—lmys in the multiple
of each set, four only being shown. The con-
nections ﬂmd arrangement of the llstemnm_
keys shown in Fig. 3 are in all respects simi-
lar to those %lmwn in Fig. 2, the adjuncts of
each listening-]:{e_gr consistin g.of the signaling-

keys 5 and 52, the pluw% 6 and 6", ..emd' the
clearing-out signal 7, as shown in Fig. ©
ing omitted f[l(}m Tig. 8 for the sake of 51).-1&{1*'_ |
_lhm*'(,, 18 a-set of apparatus

, be-

and clearness. , _.
like that shown in Figs. 2 and 3
each operator’s position; but as all

located -at

sets are alike it 1s only necessary to show one.
FElectricians will readily understand how
COMMOon lmuely and other modern mprove-

plug from another set to call the subscriber

of these
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ments may be used in connection with my
system without altering the method of con-
necting the jacksand the listening-keys in the
central exchange. Also the plugs 6 and 6%,

with their attached cords, may be omitted and
the subscriber’s lines connected up 1n other
In
short, many of the details in my system may _
~1n pairs and the cords of
- connected with each other; a double contact-

well-known ways to the llstenulo-hev

be altered as conditions require in any special
installation, the operation being in any case
to secure absolute privacy to telephonic con-
versations.

I claim as my invention—

1. Atelephonecentral-exchange instalment
consisting of the combination of an operator’s
telephone-circult; pairs of means for detach—-
ably connecting tomI ether any two subscribers’
lines, and the two means of a pair normally
connected
for each means; and a device for disconnect-
ing the two means of a pair from each other
and simultaneously connecting the operator’s
telephone - circuit to either one of the said
means while maintaining it disconnected from
the other.

2. Atelephonecentral-exchange instalment
consisting of the combination of an operator’s

telephone-circuit; twin wire cords arranged

In pairs and the cords of each pair normally
connected with each other; a double contact-
plug in which each cord terminates; a signal-
mg-key tor each cord: and a device for dis-
connecting the two cords of a pair from each
other and simultaneously connecting the op-
erator’s telephone to either one of the cords
while maintaining it disconnected from the
other, said device consisting of a two-way lis-
tening-key, two of whose terminals on one
side are connected to one of said cords through
one of said signaling-keys, two to the other
cord through the other side of the listening-
key and the other signaling-key, and the re-
mailning two to the operator’s telephone-cir-
cult, and theterminals on the other side of the
listening-key being likewise disposed and con-
nected with reference to the other cord.

3. Atelephonecentral-exchange instalment |

consisting of the combination of an operator’s
telephone-circuit; twin wire cords arranged
1n pairs and the cords of each pair normally
connected with each other; a double contact-
plug in which each cord terminates; asignal-
ing-key for each cord; and a device for dis-
connecting the two cords of a pair from each
other -and simultaneously connecting the op-
erator’s telephone to either one of the cords
while maintaining it disconnected from the
other, said device consisting of a two-way lis-
tening-key, two of whose terminals. on one
sicle are connected to one of said cordsthrough
one of said signaling-keys, two to the other
cord through the other side of the listening-
key and the other signaling-key, and the re-
maining two to the operator’s telephone-cir-

cord
with each other; a signaling-key

| tdephone circuit: twi

= ' 767,083

cuit, and the terminals on the other side of
the listening-key being likewise disposed and
connected with reference to the other cord,
and a wedge for controlline the connections
of all of the said terminals.

4. A telephone central-exchange instalment
consisting of the combination of an operator’s
telephone-circuit; twin wire cords arranged

plug 1n which each cord terminates; a set of
multiple jacks 1n which each subscriber’s line
terminates respectively, the said jacks being
so connected together through their contacts
that when a said plugis inany oneof the jacks
the line is open to every jack occurring after
1t in the multiple; a signaling-key for each
. and a device for dlsconnectmo* the two
cords of a palr from each other and, simulta-
neously connecting the operator’s telephone
to either one ot the cords while maintaining
1t disconnected from the other, said device
consisting of a two-way listening-key, two of
whose terminals on one sicle are connected to
one of said cords through one of said signal-
ing-keys, two to the other cord through the
other side of the listening-key and the other

signaling-key, and the remaining two to the

operator’s telephone-circuit, and the terminals
on the other sicdle of the listening-key being

- likewise disposed and connected with refer-

ence to the other cord, and a wedge tfor con-
trolling the connections of all of the said ter-
minals. _
5. Atelephone central-exchange instalment
consisting of the combination of an operator’s
n wirecordsarranged in
pairs and the cords of each pair nor ma.lltgf COn-
nected with each other; a double contact-plug
1n which each cord terminates:; a set of multi-

- ple jacks in which each subscriber’s line ter-
“minates respectively, each of said jacks hav-

ing a double pair of contacts, one of said con-
tacts In one pair -being connected directly to
one side of the subscnbel s line and the other
contact of the same pair being connected
through the preceding jacks to the other side
of the subscriber’s line, the second pair of con-
tacts connecting each jack with the one follow-
1ng in the multiple, and the second pair of con-
tacts ad apted to be opened by one of said plugs
when the first pair i1s closed through the same;:
a signaling-key for each cord; and a device
tor disconnecting the two cords of a pair from
each other and simultaneously connecting the
operator’s telephone to either one of the cords
while maintaining it disconnected from the
other, said device consisting ot a two-way lis-
tening-key, two of whose terminals on one
side are connected to one of said cords through
one of said signaling-keys, two to the other
cord through the other side of the listening-
key and the other signaling-key, and the re-
maining two to the operator’s telephone-cir-

each pair normally
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cuit, and the terminals on the other side of
the listening-key being likewise disposed and

connectod Wlth reference to the other cord.

6. A telephone central-exchange instalment
consisting of the combination of an operator’s
telephone circuit; twin wirecordsarranged in
palrs and the eerds of each pailr normalh CON-
nected with each other:; a double contact-plug

~ in which each cord terminates; a set of multi-
IO

ple jacks in which each eubeu iher’s line ter-
minates 1eepeetwelv each of sald mehe hav-

“ing a double pair of contacts, one of said con-

tacts in one pair being connected directly to
one side of the subscriber’sline and the other
contact of the same pair being connected

through the preceding jacks to the other side ;

of the ¢ subscriber’s line, the second pair of con-
tacts connecting each J%L with the one follow-
ing in the multiple, and the second pair of con-
tacts adapted to be opened by one of said plugs
when the first pair is closed through the same;
a sionaling-key for each cord; and a device
for dlSCOUHGLtlﬂG the two cords of a pair from
each other and smmlteneeuely connecting the
operator’s telephone to either one of the cords
while maintaining it disconnected from the
other. said device consisting of atwo-way lis-
tening-key, two of whose terminals on one
side are connected to one of said cords through
one of said signaling-keys, two to the ethu

cord through the other side of the listening-

key and the other signaling-key, and the re-
maining two to the operator’s telephone-cir-
cuit, and the terminals on the other side of
the listening-key being likewise disposed and
connected Wlth reference to the other cord,
and a wedge for controlling the eonneetmne
of all of the said terminals.

7. A telephone central-exchange instalment
consisting 01 the combinationof an operator’s
Lelephene —cireuit; twin Wneeelde arranged 1n
pairs and the eords of each pair 1101*111-*1,113 COnN-
nected with each other: a double contact-plug
in which each cord terminates; a signaling-
key for each cord; a clevwe tor dleeonneetm o
the two cords of a pair from each other and
simultaneously connecting the operator’s tele-
phone to either one of the cords while main-
taining it disconnected from the other, said
device consisting of a two-way listening-key,
two of whose terminals on one side are con-
nected to one of said cordsthrough one of said
sienaling-keys, two to the other cord through
the other side of the listening-key and the
other signaling-key, and the remaining two
to the operator’s telephone-circuit, and the
terminals on the other side of the 1.1%{,111115:1-
key being likewise disposed and connected
with reference to the other cord; and other
listening-keys like the first named and to each
of which said operator’s circuit is multipled,
thrown

into listening position to open one of the op-
erator’s telephene-wwee to every key occur-
ring after 1t in the multlple

o

of Lhe subseriber’s line, t

of all of t

8. Atelephonecentral-exchange instalment
consisting of Hletel“nlnm,blm”l of an operator’s

telepheue ~clrenits twm wirecords: tLllimﬂed 518
pairs and the eetde of each palr nor 111{111*,?' COn--
neeted] with each other; a double contact-plug
in which each cord terminates; a set of mul-

tiple jacks in which each subseriber’s line ter-

‘minates respectively, each of said jacks hav-
con-

75

e a cleuble pa]r of contacts, one of sald
tacts in one palr being eenneeted directly to
one side of the su J‘%l‘lb@ s line and the other
contact of the same pair beling

through the preceding ";{Lel{% Lo Lhe ethu elde

tacts connecting each ;;'eel' with the one Tol-
lowing in the mulhple, and the second pair of
contacts adapted to be epened by one of sald
pl
S8
for d1eeenneemnﬂ the two cords of a pair from

each other and 5311111_11&1,1’1eouely connecting the
hone to either one of the cords
ng it disconnected from the

operator’s telep
while maintaini
other, said device consisting of atwo-way lis-
tenmﬂ—hey., two of whose terminals on one

side are connected to one of said cords through:
o to the other=

one of said signaling-keys, two
cord through the other side of the listening-
key and the other sig ]flclllﬂﬂ"lx(}:ﬁﬂ and the re-
maining two to the eper%e s telephone-cir-

s

being connected

ugs when the first pairis closed through the -
me: a sionaling-key for each cord; edemee-

70

So

QO

95
cuit, and the terminals on Lhe other side of

the listening-key being likewise disposed and

connected with reference to the other cord;
and other listening-keys like the first named

and to each of which said operator’s circuitis

111u1t1pled., and means adapted when any key

is thrown into listening position to open one
telephene wires-to every key

of the oper ator’s
ee{;ul ring after it in the multiple.

A telephone central- exelmnuemstalment'
eens-,lemn o of the combination of an operator’s

telephoneewemt, twin wire cords arranged
in pairs and the cords of each pair norm Llly
connected with each other; a double contact-

plug in which each cord ter minates; asignal-

ing-key for each cord; a device for discon-

‘necting the two cords of a pair from each
other *md simultaneously connecting the op-

erator’s telephone to either one of the corls

while maintaining it disconnected from the-
sald {levlee consisting of a two-way

other,
l1ste1*11151u key, two of whose terminals on one
side are connected to one of said cords through

one of said signaling-keys, two to the other
cord through the other side of the listening-
key and the other signaling Lev, and the re-

maining two to the operator’s telephone-cir-

cult, (md. the terminals on the other side of

00

LIO

120

the listening-key being likewise disposed and

connected with reference to the other cord,

keys like the first named .;md to each of which
‘gaid operator’s circuit is multipled; and a

- normally eleeed palr of contacts on one elch,

and a wedge for controlling the connections
1e said ter mma,la other listening-
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of cach of said listening-keys and through ! terminates; a signaling-key for each of said

which one of the wires to the operator’s tele-

‘phoneis connected to the succeeding listening-

key in the multiple, and a similar normally
closed pair of contacts on the other side of
each ot said listening-keys and through which

the other wire of the operator’s telephone is

connected to the other side of the said suc-
ceeding listening-key, said two pairs of con-
tacts being controlled by said wedge.

10. A telephone central-exchange instal-
ment consisting of the combination of an op-
erator’s telephone-circuit; twin wire cordsar-
ranged In pairs and the cords of each pair
normally connected with each other: a double
contact-plug in which each cord terminates:
a set of multiple jacks in which each sub-
scriber’s line terminates respectively, each of
sald jacks having a double pair of contacts,

one of sald contacts in one pair being con-

nected directly to one side of the subscriber’s
line and the other contact of the same pair
being connected through the preceding jacks
to the other side of the subscriber’s line, the
second pair of contacts connecting each jack
with the one following in the multiple, and
the second pair of contacts adapted to be
opened -by one of said plugs when the first

- pair 1s closed through the-same; a signaling-

key for each cord; a device for disconnecting
the two cords of a pair from each other and
simultaneously connecting the operator’s tele-
p: _
taining 1t disconnected from the other, said
device consisting of a two-way listening-key.,
two of whose termirals on one side are con-
nected to one of said cords through one of said
signaling-keys, two to the other cord through
the other side of the listening-key and the
other signaling - key, and the remaining two
to the operator’s circuit, and the terminals on
the other side of the listening-key being like-
wise disposed and connected with reference
to the other cord, and a wedge for controlling
the connections of all of the said terminals:
other listening-keys like the first named and
to each of which sald operator’s circuit is
multipled; andanormally closed pair of con-
tacts on one side of each of said listening-keys
and through which one of the wires to the op-
erator’s telephone is connected to the succeed-
ing listening-key in the multiple, and a simi-
lar normally closed pair of contacts on the

other side of each of said listening-keys and

through which the other wire of the operator’s
telephone is connected to the other side of the
sald succeeding listening-key, said last-named
two pairs of contacts being controlled by said
wedge. | |
11. A telephone central - exchange instal-
ment consisting of the combination of an op-
erator’s telephone-circuit; two pairs of wires
and each pair of said wires normally electric-
ally connected with the other pair: a connect-
ing means in which each pair of said wires

hone to either one of the cords while main- |
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pairs of wires; and a device for disconnecting
the two pairs of wires from each other and
simultaneously connecting the operator’s tel-
ephone to either one of the pairs of wires
while maintaining it disconnected from the
other pair.

12. A telephone central-exchange instal-
ment consisting of the combination of an op-
erator’s telephone-circuit; terminal means in
which the subsecribers’ lines terminate: two
pairs of wires and each pair of said wires nor-
mally electrically connected with the other
pair; a connecting means in which each pair
of said wires terminates, each of said connect-
Ing means being adapted to engage one of
sald terminal means; a signaling-key for each
of said pairs of wires; and a device for dis-
connecting the two pairs of wires from each
other and simultaneously connecting the op-
erator’s telephone to either one of the pairs
of wires while maintaining it disconnected
from the other pair.

13. A telephone central-exchange instal-
ment consisting of the combination of an op-
erator’s telephone-circuit; two pairs of wires
and each pair of said wires normally electric-

ally connected with the other pair: a connect-

ing means In which each pair of said wires
terminates; a signaling-key for each of said
pairs of wires; and a device for disconnecting
the two pairs of wires from each other and
simultaneously connecting the operator’s tel-
ephone to either one of the pairs of wires
while maintaining it disconnected from the
other pair, said device consisting of a two-way
listening-key,
side are connected to one.of said pairs of wires
through one of said signaling-keys, two to the
other pair of wires through the other side of
the listening-key and the other signaling-key.
and the remaining two to the operator’s tele-
phone-circuit, and the terminals on the other
side of the listening-key being likewise dis-

“posed and connected with reference to the

other pair of wires. |

14. A telephone central-exchange instal-

ment consisting of the combination of an op-
erator’s telephone-circuit; terminal means in
which the subscribers’ lines terminate; two
palrs of wires and each pair of said wires nor-
mally electrically connected with the other
pair; a connecting means in which each pair
of said wires terminates, each of said connect-
Ing means being adapted to engage one of
sald terminal means; a signaling-key for each
of said pairs of wires; and a device for discon-
necting the two pairs of wires from each other
and simultaneously connecting the operator’s

' telephone to either one of the pairs of wires

while maintaining 1t disconnected from the

other palr, said device consisting of a two-way

listening-key, two of whose terminals on one
side are connected to one of said pairs of wires
through one of said signaling-keys. two to the

two of whose terminals on one
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other pair of wires through the other side-of

the listenin ﬂ-—]aev and the other signaling-key,
and the remaining two to the operator’s tele-
phone-circuit, and the ter minals on the other

side of the listening-key being likewise dis-

posed and connected with reference to the
other palr of wires.

15. A telephone central - emhanue 1nstal-
ment consisting of the combination of an op-
erator’s telephone-circuit; terminal means in

- which the subscribers’ lines terminate; two

20

._ 30

palrs of wires and each pair of said wires nor-
mally electrically connected with the other
pair; a connecting means in which each pair
of said wires terminates, each of said connect-
ing means being ad&pted to ongaﬂ'e one of said
terminal means; each of
said pairs of wires, and a demge fm cliscon-
necting the two pairs of wires from each other
and simultaneously connecting the operatoi’s

telephone to either one of the pairs of wires

while maintaining it disconnected from the
other pair, said device eonsisting of atwo-way
listening-key, two of whose terminals on one
side are connected to one of said pairs of wires
through one. of said signaling-keys, two to
the other pair of wires through the other side
of the listening-key and the other signaling-
key, and the remaining two to the operator’s
telephone-circuit, and the terminals on the
other side of the listening-key being likewise
disposed and connected with reference to the
other pair of wires, and a wedge for control-
ling the connections of all of the said termi-
ncﬂs of the listening-key.

16. A telephone central -exchange mgml-

ment consisting of the combination of an op-
erator’s telephone -circult; two palrs of wires

~and each pair of said wires normally electric-

40

ally connected with the other pair; a connect-
ing means in which each pair of said wires
terminates; a signaling-key for

. pairs of wires; a device for disconnecting the

50

~1into HStening position to open one side of the

55

60
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“minates;

two pairs of wires from each other and simul-

taneously connecting the operator’s telephone
to either one of the pairs of wires while main-

taining 1t disconnected from the other pair;
other said devices, signaling-keys, wires and
connecting meanslike the first named and like-

wise arr anned and to each of which said de-
vices said Opem,tor’s circuit 1s multiplied: and

mechanism adapted when any key is thrown
operator’s telephone-circuit to every one of
salc listening Lew; oe(;,urrmg after 1t in the
multiple. *

17. A telephone central - exchange instal-
ment consisting of the combination ()f an op-
erator’s. teleplmne circult; two pairsof wires
and each pair of said wires normally electric-
ally connected with the other pair; a connect-
ing means in which each pair of said wires ter-
a signaling - key for each of said

pairs of wires; a devicefor disconnecting the
two pairs of wires from each other and simul-

{ minates;

to either one

each of said

taneously connecting the oper 11(}1 s telephone
hile main-
ey pair;

to either one of the pairs of wires w.
taining it disconnected from the ot
other f:-rll(l devices, signaling-keys, wires
connecting means Ilhe the first named
likewise arranged and to each of which said
devices said operator’s circuit is mulhphud
mechanism adapted when any key 1s thrown

ancl

1nto listening position to open one side of the

operator’s elepllone circiit to every one. of
said listening-keys occurring after it in the
multiple; and terminal means in which the
subscribers’ lines terminate, each of said con-
necting means being adapted to engage one of
sald terminal means.

18. A telephone central - exchange instal-

and

75

30

ment consisting of the combination of an op-

‘erator’s telephone-circuit; two pairsof wires
and each pair of said wires normally electric-

ally connected with the other pair; a connect-

a.signal
pairs of wires; adevice tor disconnecting the
two pairs of wires from each other and simul-
taneously connecting the operator’s telephone
of the pairs of wires while main-
taining it disconnected from the other pair,

said device consisting of a two-way listening-
key, two of whose terminals on one side are
“connected to one of said pairs of wires through

one of sald signaling-keys, two to the other
pair of wires through the other side of the
listening - key and the other Slﬂ"l'ldll_l"lg;—*k(iﬁj?’".,-

and the remaining two to the operator’s tele-

phone-circuit, and the terminals on the other
sicde of the 11%@1’111](1—11637 being likewise dis-
posed and u.mneubud with reference to the
other pair of wires
naling-keys, wires ¢ .;md connecting means lllm
Llw fir st namud fmd llhew]ae arrang od and t(:r

Lors LIICULL 1S l’llLllLlpllﬂth _tmd 2 nommlly
closed pair of contacts on one side of each of
sald listening-keys and through which one of
tht‘ W]I‘GS to Lhe opemtm S tulcphone IS con-

. other listening-keys, sig-

ing means in which each pair of said wires ter-— -
ing - key for each of said

sle.
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multlplm ‘md ELSlH]lI‘LI ]:101 n,m,]lv Ll(}%d pfm {)l'_""

contacts on the other side of each of said lis-
sicdle

tening-keys and through which the other
of the operator’s telephona is connected to the
other side of the said succeeding listening-key.

19. A telephone central -exchange instal-

ment consisting of the C(_}]_I_lbl]f]‘ltl()n of an op-

erator’s telephone-circuit; two pairs of wires

and each pair of said wires normally electric-

ally connected with the other pair; a connect-
ing means in which each pair of said wires
tt&xrﬂin&tuq; a signaling-key for each of said
pairs of wires; a device for disconnecting the
two pairs of wires
multaneously connecting
phon{, to either one of the-

pair; other ‘:cll{l devices, signaling-keys, wires

- and connecting means like 1 the fir BL_I‘L«_.‘Lde and

from each other and si-
the operator’s tele-
ylrs of wires while
‘maintaining it disconnected from the other

115

(20

125

130




10

20

30

35

40

50

55

60

8

likewise arranged and to each of which said
devices said operator’s circuit is multiplied;
mechanism adapted when any key 1s thrown

into listening position to open one side of the
operator’s telephone-circuit to every one of
sald listening-keys occurring after it 1n the
multiple; a plurality of groups of elements |

like the above named, one being located at
each operator’s position; and terminal means

in which the subscribers’ lines terminate, each |

of said connecting means being adapted to en-
gage one of sald terminal means.

20. A telephone central-exchange instal-
ment consisting of the combination of an op-
erator’s telephone-circuit; two pairs ot wires
and each pair of said wires normally electric-
ally connected with the other pair; a connect-
Ing means in which each pair of said wires
terminates; a signaling-key for each of said
pairs ot wires; a device for disconnecting the

two pairs of wires from each other and simul-
taneously connecting the operator’s telephone |

to either one of the pairs of wires while main-
taining 1t disconnected from the other pair,
sald device consisting of a two-way listening-
key, two of whose terminals on one side are
connected to one of said pairs of wires through
one of said signaling-keys, two to the other
palr of wires through the other side of the
listening-key and the other signaling-key, and
the remaining two to the operator’s tel
circuit, and the terminals on the other side of
the listening-key being likewise disposed and
connected with reference to the other pair ot
wires; other listening-keys, signaling - keys,
wires and connecting means like the first
named and likewise arranged and to each of
which said listening-keys said operator’s cir-
cuit 1s multiplied; a normally closed pair ot
contacts on one side of each of said listening-
keys and through which one of the wires to
the operator’s telephone is connected to the
succeeding listening-key in the multiple, and
a similar normally closed pair of contacts on

the other side of each of said listening-keys

anc through which the other side of the op-
erator’s telephone is connected to the other
sicle of the said succeeding listening-key; a
plurality of groups of elements like the above
named, one being located at each operator’s
position; a set of multiple jacks in which each

subscriber’s line terminates Iespeetivelv each |
 the second pair of contacts connecting each

of said jacks having a double pair of contacts,
one of said contacts in one palr being eonneet—-
ed directly to one side of the su )serlbel s hine
and the other contact of the same pair being

connected through the preceding jacks of the

multiple to the other side of the subscriber’s

line, the second pair of contacts connecting
each jack with the one tfollowing in the mul-
tiple, and the said second pair of contacts
adapted to be opened by one of said connect-

ing means when the first-named pair is closed !
- naling-key for each of said pairs of wir es; and

throuO'h the same said connecting means.

ephone-
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ment consisting of the combination of an op-
erator’s telephone-circuit; two pairs of wires
and each pair of said wires normally electrie-
ally connected with the other pair; a connect-
ing means in which each pair of said wires
terminates; a signaling-key for each of said
pairs of wires; a device for disconnecting the
two pairs of wires from each other and si-

multaneouslv connecting the operator’s tele-

phoneto either oneof the pairs of wireswhile
maintaining 1t disconnected from the other

| pair, sald device consisting of a two-way lis-

tening-key, two of whose terminals on one
side are connected to one of said pairs of wires
through one of said signaling-keys, two to
the other palr of wires thr ough the otherside
of the listening-key and the other signaling-

 key, and the remaining two to-the operator’s

telephone-cireuit, and the terminals on the
other side of thelistening-key being likewise

- disposed and connected with reference to the

other palr of wires, and a wedge for control-
ling the connections of all of the said termi-
nalsof the listening-key; other listening-keys,
signaling-keys, wires and connecting means
like the first named and
to each of which said listening-keys said op-
erator’s circuit 1s mulmphec ;anormally closed
palr of contacts on one side of each of said
listening-keys and through which one of the
wires to the operator’s telephone 1s connected
to the succeeding listening-key in the multi-
ple, and a similar normally closed pair of con-
tacts on the other side of each of said listen-
ing-keys and through which the other side of
the operator’s telephone is connected to the

75

30
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likewise arranged and

TOO

other side of the said succeeding listening-

kev, said two pairs of contacts being con-

trolled by said wedee and said wedge adapted

to open either one or the other of said con-
tacts whenever said listening-key is thrown
to listening position; a plurality of groups of
elements like the above named, one being lo-
cated at each operator’s p081t10n a set of
multiple jacks in which each subscriber’s line
terminates respectively, each of sald jacks
having a double pair of contacts, one of said
contacts in one pair being connected directly
to one side of the eubscubel
other contact of the same pair being con-
nected through preceding jacks of the mul-
tiple to the other side of the subscriber’s line,

jack with the one following in the multiple,
and the said second pair of contacts adapted to
be opened by one of said connecting means
when the first-named pair i1s closed through
the same said connecting means.

29. A tele
ment consisting of the combination of an op-
erator’s telephone-circuit; two pairs of wires
and each pair of said wires normally elec-
trically connected with the other pa,il a S10-

o1. A telephone central - exchanoe instal- | a device for disconnecting the two palrs of

line and the
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phone central - exchange instal- -
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wires from each other and simultaneously con-
necting the operator’s telephone to either one
of the pairs of wires while maintaining it dis-
connected from the other pair.

23. A telephone central - exchange instal-
ment consisting of the combination of an op-
erator’s telephone-circuit; two pairs of wires
and each pair of said wires nor mally elec-
trically connected with the other pair; a sig-
naling-key for each of said pairs of wir e8; and
3] demce for disconnecting the two pairs of
wires from each other and simultaneously con-
necting the operator’s telephone to either one
of the pairs of wires while maintaining it dis-
connected from the other pair, said device con-
sisting of a two-way listening - key, two of

through the other side of th

whose terminals on one side are connected to

one of sald pairs of wires through one of said
signaling-keys, two to the other pair of wires
e listening-key and
the other signaling-key, and the remaining

two to the operator’s telephone-circuit, and
the terminals on the other side of the listen-

ing-key being likewise disposed and connect-
ed with reference to the other pair of wires.
In testimony whereol I have hereunto sub-
seribed my hand and affixed my 50*1] this the
5th day of December, 1903.
RICHARD M. BEARD.
Witnesses:
Li. K. Hicks,
EDWM{D P. THO*\IP&,OW
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