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To all whom 1t may concern:

Be it known that I, Caaries k. HacGUE, a
citizen of the United States, residing at
Rochester, in the county of Monroe and
State of New York, have invented a certain
new and useful Improvement in Telephone-
Exchange Systems, of which the following
is a full, clear, concise, and exact description,
reference being had to the accompanying
drawings, forming a part of this specification.

My invention relates to telephone ex-
change systems and particularly to the cen-
tral exchange arrangement of trunk line
systems, and its object 1s to provide means
whereby the local exchange operator making
use of the trunk line may control the appli-
cation of ringing current to the called sub-
seriber connected with the main exchange.

My improved arrangement 1s particularly
adaptable when used in connection with au-
tomatic ringing systems, and the trunk op-
erator ascertaining the required connection
sets the corresponding selective key where-
after the application of the corresponding
ringing current to the subscriber’s line 1s
controlled by the local exchange operator.

The details of my invention will be best

understood by reference to the accompany-

ing drawing, wherein

Figure 1 diagrammatically shows a trunk
circult arrangement at the main exchange
and the operator’s cord circuit arrangement
at the local exchange, and also the connec-
tion of the automatic selective ringing mech-
anism with the trunk circuit, and Fig. 2
chows the mechanical connection between
the several selective ringing keys and the
armature of the relay used to retain any of
such keys in operated position until the
called subscriber responds.

Substation A as shown in Fig. 1 1s of the

local battery type provided with the ordi-
nary telephonic apparatus comprising switch

- hool 1, receiver 2, transmitter 3, battery 4,

45

50

sional bell 5 and the calling generator 6 con-
nected in bridge of the line limbs @, 0, the
line limbs terminating normally at the ex-
change in the springjack s and the line 1n-
dicator 7. The cord circuit at the Jocal ex-
change L. terminates in plugs 8 and 9, tip
and sleeve contacts of the plug 8 being con-
nected through tip and sleeve strands 10 and
11, vespectively, with the operator’s side of

| contacts of the plug 9 connect through cord

Hb

strands 12 and 13, respectively, with the

ringing- side of the operator’s key K. Ac-
tuation of the operator’s side of the key waill
connect the operator’s talking set O in bridge
of the cord strands, and actuation oi the
ringing side of the key will connect the gen-
erator G in bridege of the cord strands 12
and 13. Auxiliary contacts 14 and 15 ave
provided, respectively, for the plugs 8 and
9, both connected through conductor 16 with
oround E. A supervisory relay 17 is con-
nected in bridge of the strands 12 and 13
and controls a local supervisory circuit com-
prising the battery 18 and supervisory
lamp 19.

The substation B’ connected with the
main exchange is of the common battery
type provided with the receiver hook 1°, re-
ceiver 2/, transmitter 3" and signal bell 5,
the signal bell being bridged across the line
in series with a condenser 20, the substation
being normally connected through party
line limbs @, 6’ with the terminals of the
common battery 21 and including the wind-
ings of a line relay 22 and the armatures 25
and 24 of the cut off relay 25. The line re-
lay controls the local circuit for the indicat-
ing lamp 26. Three other party substations
B2, B2, B* are shown also connected across
the line limbs ¢/, 0" and are provided with
similar apparatus as that shown at the sub-
station B’.

The trunk cord circuit T terminates at one
end in a plug 27 for connection with the
multiple jacks 28 and 29 connected with
the substation B’ and at its other end ter-
minates in a jack 30 for conmection with
the plug 9 at the local exchange. The trunk
cord circuit is divided into two conductively
separated, but inductively associated, sec-
tions T’ T, the tip and sleeve contacts of the
springjack 80 being connected through the

60
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windings 81 and 82 of the repeating coils

33 and 34, respectively, a condenser 35 being
connected between these windings. The tip
and sleeve contacts of the plug 27 are adapt-
ed for connection through the windings 36
and 37 of the repeating coils, a condenser
38 being included between these windings.
The continuity of the sleeve strand of the
section T/ is normally discontinuous at the
contact 39 and armature 40 of the relay 41,

the operator’s key I, while the tip and sleeve i and the tip strand o1 this section is normally
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cliscontinuous at the contact 42 and a second
armature 43 of this relay, this tip strand
bemg normally also discontinuous at the
arimature 44 and contact 45 for the relay 46.
The winding 47 of the relay 48 is in series
with the condenser 49 in a circuit bridged
across the strands of the section T. The
armature 50 tor this relay normally engagoes
the back contact 51 connected with one ter-
minal of the relay 41. The armature 52 of
the relay 46 controls the current supply to
the trunk circuit supervisory lamp 53. The
automatic ringine arrangement is shown at
the top of the drawing and the mechanical
arrangement and relations of the parts
thereof may be as described below. This
ringing mechanism is provided with a plu-
rality of selective keys 54, 542, 54° and h4*.
The actuating springs 55', 552, 55° and 55
of these keys are connected together and
with the armature 56 of the locking relay 57,
while the actuating springs 57, 572, 57% and
57* of the keys are connected together and
with the armature 58 of the relay 57 through
the condenser 59. A common conductor 60
connects with one terminal of the ringing
current source 61*, 612 61° and 61* and with
the contacts 624, 622, 62° and 62%, associated
with the switch springs 551, 552, 55° and 554,
respectively. The current interrupters 631,
0637, 63° and 63* are associated with the re-
spective Lkeys, each comprising two con-
ductors 64 and 65 and a middle ring com-
posed of segments 66 and 67, the segment 67

of each interrupter being connected with |

the ring 65 thereof and with the contact 68
of the respective key. The segment 66 of
each mterrupter is connected with the ring
64 thereof and with a common conductor 69
connecting with a second armature 70 con-
trolled by the relay 57 and with the contact
71 for the armature 52 of the relay 46. The
other terminal of each of the generators 612,
61%, 61° and 61* connects with the ring 65
ot the corresponding interrupter, and upon
actuation of a selective key the correspond-
g generator will be connected through
the key with the armatures 56 and 58 of the
velay 57, the alternate contacts 72 and 73
of the armatures 58 and 56, respectively, be-
g connected with the alternate contacts
(4 and 75, respectively, of the relay 41.

A controlling relay 76 is bridged about
the condenser 59, and controls an armature
(7 whose contact 78 is connected with one
terminal of an auxiliary winding 79 for the
relay 48, the other terminal of this winding
connecting with the front contact 80 for the
armature 50,

Let us suppose that the subscriber at sub-
station A desires connection with the sub-
scriber at party substation B’.  Subscriber
at substation A upon actuation of the gen-
erator 6 causes actuation of the indicator 7
at the local exchange, and the local operator

[
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upon insertion of the plug 8 into the jack s
actuates her key to connect her talking set
O so she may ascertain the connection de-
sired. This desired connection is communi-
cated to the trunk operator through order
circuits 1n the well known way, but which
circuits are here not shown, forming no part
of this invention. Thetrunk operator imme-
cdiately inserts the calling plug 27 into one
of the multiple jacks 28 and 29 and sets the
selective key 54 connected with the gener-
ator 61* whose current is of such character
as to actuate only the signal bell at substa-
tion B’ upon being sent into the line, and
the trunk operator also notifies the local
operator which trunk line she is to wuse.
Upon msertion of the plug 27 in the spring-
jack circuit 1s closed from the negative side
of battery 21, through conductor 81, through
relay 46 to the sleeve strand and contact of
plug 27, through conductor 82 connecting to-
gether the jack thimbles 83, through cut-o
relay 25 to the positive side of battery 21.
This causes energization of relays 25 and
46, relay 25 upon attraction of its armatures
25 and 24 serving to disconnect the line relay
22 and line lamp 26 from service, and relay
40 serving to attract the armature 44 to
contact 45 and the armature 52 to contact
71, and this last connection closes a circuit
extending from the positive side of battery
21 to the armature 52 through contact 71, to
conductor 84, to armature 70 and contact 85

through supervisory lamp 58 and through

conductor 86 back to the negative side of
battery 21, the lamp 53 being thus illumi-
nated. Upon connection of the plug 9 with
the springjack 30 by the local exchange
operator another circuit is closed as follows:
Ifrom the negative side of battery 21
through conductor 81, through relay 41,
through conductor 87, through contact 51
and armature 50 to conductor 88, to thimble
59 of springjack 30, through auxiliary con-
tact 15, through conductor 16 to ground E
and thence to the grounded positive side of
battery 21.  Relay 41 becoming energized
draws its armatures 40 and 43 into engage-
ment with the contacts 42 and 389, respee-
tively, to make continuous the cord strands
of the section T”. Upon connection of the
plug 9 with the jack 30 circuit is also closed
as tollows: From the negative side of battery
21, through conductor 81, through relay 57,
through conductor 88, through thimble 89
and contact 15 to ground E and to the
grounded side of battery 21. Relay 57 thus
energized draws its armatures into engage-
ment with contacts 72 and 73 to extend the
ringing current from the generator 61' to
the contacts T4 and 75 which ave at this stage
disconnected from the armatures 40 and 43.
Everything is in readiness now for the ap-
plication of the selective ringing current to
the party line leading to substation B’ and
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the local exchange operator actuates her
ringing key to connect the oenerator (x across
the cord str ands 12 and 13 whereby alter-
nating current 1s sent through the spring-
jack 30 and winding 47 of the relay 48
bridged across the cord strands of the sec-

tracts its armature 50 away “from the con-
tact 51 and into engagement with the con-
tact 80 thereby closmO circuit through wind-
ing 79 as follows \Teo ative side of battery

‘?1 through conductor 81 through armature

77, contact 78, through wmdmﬂ 79, contact
380 and armature 50, “conductor 38, "thimble
89, contact 15 and conductor 16 to ground 1D
and from there to the grounded side ot bat-
tery 21, this local circuit maintaining ener-
o1zation of the relay 48 upon release of the
ringing key by the operator at the local ex-
change, and this local circuit being once
closed the control of the ringing current 1s
beyond the local exchange operator.

The circuit through the relay 41 passes
through the contact 51 and armature 50,
but upon attraction of this armature the re-
lay becomes deénergized and 1ts armatures
43 and 40 again connect with the live con-
tacts 74 and 75 connected with the generator
61, and this selective current 111111led1f1telv
flows through the line limbs ¢, b’ and
through the S].gﬂ‘ll bell 5 at the substation
B’ to Slonal the subscriber, and this current
contmues until the subscriber answers, be-
ing interrupted regularly, of course, upon
disconnection of the contact 68 from the live
contact 67. The subscriber at substation B,
on receiving a signal, removes his recelver
from the hook thereby closing the following
circuit: Ifrom the negative side of battery
21, conductor 81, relay 40, sleeve contact of

| %1311110]{101{ 217, %1(—3@?@ contact of springjack

28, line hmb a, through the substation re-
ceiver and transmitter throuﬂh Iime limb 07,
through the tip contact of springjacl{ 28,
tip contact of plug 27, armature 44 and con-
tact 45 of relay 46 to armature 43, through
conductor 90, contact 72 and armature 58
of I*elay D'{ t11101wh the relay 76 to key
spring 577, contact 68 through segment 66
of the interrupter 63 to ring 64 to con-
ductor 69, conductor % contact 71 and ai-
mature 52 of relay 46 and through con-
ductor 93 to the po‘altwe side of battuv 21.
Relay 76 1s adjusted to be unresponsive to
alternating current, and will, therefore, not
be actuated by the S1Q ]:mhnﬁ* cuuent from
the generator 611, and the condenser 59 is
interposed in the ringing ecircuit to allow
passage of ﬂliunatmo current through the
ringing circuit but to “deflect the direct cur-
rent thmuﬂh the relay 76. Relay 76 then
becoming enewmed 1ts armature 77 breaks
connection with contact 78, thereby opening
the local circuit through Wmdu’w 79 of the

again engages contact 51 to reclose the cir-
cuit thrmwh the relay 41, and the armatures
10 and 43 of said relay becoming attracted
to the contacts 39 and 42 cause the cord
strands to become continuous and the con-
nected subscribers are connected for tele-
phonic conversation. -
When the local exchange operator con-
nected with the spunomch 30 and before
substation B’ was signaled, the supervisory
relay 17 was connected in brldoe of the bat-
tery 21 through the following circuit: From
negative side “of battery 21 to the armature
94 of the relay 95, through contact 96 to the
inner terminal of 1'epe'1t1110 winding 32
through said winding, through the sleeve
strand and sleeve Sprmo of 5p1:'1110]qck 30,
through the sleeve contact of plug 9 and
sleeve strand 13, through relay 17, through
tip strand 12 and tip of plug 9, thrmwh t1p
spring and tip strand of the ywk 30, thrmwh
repeating winding 31, through conductor
96”7, through contact 97 of armature 98 of
1‘61&}?’ 95 and to positive side of battery 21,
thus causing the 1llumination of the hmp
19 eontmlled by the relay 17. Upon an-
swering of the subscriber at Sllet‘ltiOIl B’
in response to the calling signals, a circuit
is traced as follows: From the negative side
of battery 21, conductor 81, 1‘61(1}7 46, sieeve
strand and contact of plug o7 3 sleeve spring
of jack 28, through line limb «’, through the
substqtmn B’ to Iine limb 47 to tlp spring of
jack 28, tip contact and strand of plug 27,
throunh armature 43 and contact 42 of re-
lay 4:1 through conductor 99, through relay
95 and to posﬂ:we side of bm‘twy o1. Relay
95 thus becomes energized to attract its
armatures to break the battery connection
with the supervisory relay 17 which becomes
deénergized to cause opening of the supetr-
VISOTY 1-111*113 circuit, and the local exchange
operator is notified that the called subscr iber:
has answered. After conversation is com-
pleted between the connected parties, sub-
scriber at substation B’ hangs up his re-
celver and thereby opens the cir cult, thus
traced, with the result that relay 95 becomes
decmroued to reconnect the battery with
the supervisory relay 17 to again cause illu-
mination of the supervisory lamp 19, and
the operator recelving this signal withdraws
the plug 9 from the ]chL 30. Withdrawal of
this plug, however, Dbreaks the circut
through tle relay 57, and the armature 70
of said relay being released to reéngage the
contact 85 again causes closure of “the cir-
cuit thr 011011 the supervisory lamp 53 for
the trunk operator, thus notifying this op-
erator that conversation is completed, and

she withdraws the plue 27 from the con-

nected line.

As shown 1n Fig. 2, the keys 55, 552, 55°

and 55* may be promded with lockmﬂ mech-

relay 48 and the armature 50 upon release | anism also mechanically associated with the
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relay 57, so that upon actuation of this relay | substation line. By virtue of this arrange-

57 upon conmection of plug 9 with the
springjack 30, the depressed key 55 would
be locked 1n its depressed position until de-
cnergization of said relay upon disconnec-
tion of the plug 9, whereupon the depressed
key would become released at the same time
that the supervisory signal 53 would become
Uluminated at the close of conversation be-
tween the connected parties. After the local
exchange operator disconnects the cord cir-
cuit from the springjack s the cord circuits
and selective signaling apparatus are again
in normal condition ready for another con-
nection.

It will be noticed that ring 64 of each in-
terrupter 1s connected to ground when the
plug 27 1s inserted in a springjack, and
through the following circuit: rings 64, con-
ductors 69 and 84, contact 71 and armature
52 of relay 46 and conductor 93 to ground,
thus before the subscriber on the party line
answers there will be alternate pulsations of
riging current and ground applied to the
line as the grounded segment 66 or the ring-
ing current segment 67 becomes connected
with contact 68 of the ringing key actuated.
The line 1s, therefore, relieved of static
charges after each application of ringing
current, and 1is also relieved of such static
charges when the subscriber unhangs his
recelver, as the circuit through relay 76 must
include the grounded segments 66 and 64 of
the interrupter, and before alternating cur-
rent can again be applied to the line, relay
41 will have become deénergized to with-
draw the cord strands from the ringing cur-
rent contacts 74 and 75, and when conversa-
tion then takes place there will be no inter-
ference from static or other disturbing in-
fluences.

By means of my invention a trunk opera-
tor, as before described, need only apply the
trunk circuit to the line to be called, to
notity the calling operator of the trunk to
be used and to set the proper selective key,
and thereafter need pay no attention to the
connections until she receives the supervisory
signals that conversation is completed, when
she need only withdraw the plug 27 from the
jack. After the trunk operator has estab-
lished the necessary conditions for calling
the required substation, the application of
ringmg current is controlled by the local ex-
change operator, but this control is only tem-
porary, as connection of the generator G
serves merely to initially energize relay 48,
whereupon the local energizing circuit there-
for maintains energization thereof and ring-
Ing current is applied, in the manner as be-
fore described, to the called line, these con-
nections being performed entirely automat-
1cally, and the local exchange operator is ad-
vised by her supervisory lamp 19 of the con-

ment, therefor, it 1s necessary only to estab-
lish the necessary conditions whereafter the
actual calling of the subscriber and all of
the supervisory and controlling steps are
performed entirely automatically, thus re-
lieving both the trunk and local operator of
unnecessary work. At the same time the cir-
cult arrangements are very simple and effi-
cient. I do not wish, however, to be limited
to the arrangement as shown, aschanges may
readily be made therein without departing
from the scope of my invention, but

I claim as new and desire to secure by Let-
ters Patent:

I. In a telephone exchange system, the
combination with a central exchange, of tele-
phone lines leading therefrom and termi-
nating i substations, a cord circuit at the
central exchange, a trunk circuit leading
from the central exchange, a source of ring-
ing current associated with the trunk cir-
cuit, a relay controlling the connection of
sald source of ringing current with the trunk
line, means upon connection of the cord cir-
cutt, with the trunk circuit for closing
circult through said relay to disconnect the
source of ringing current from the trunk
circult, a second relay controlling the circuit
through said first relay, and source of cur-
rent assoclated with the cord circuit, con-
nection of said source of current with the
cord circuit when the cord circuit is connect-
ed with the trunk line causing actuation of
said second relay to open the circuit through
the first relay whereby the source of ring-
g current will be connected with the trunk
circuit.

2. In a telephone exchange system, the
combination with an operator’s cord circuit
at a central exchange, of a trunk line for
connecting said exchange with a main ex-
change, a source of ringing current asso-
ciated with the trunk circuit, a relay nor-
mally disposed to open the circuit from said
ringing source, a second relay normally dis-
posed to close the ringing circuit at another
point, energizing circuits closed through
sald relays upon connection of the cord eir-
cuit with the trunk circuit whereby the first
relay becomes energized to close the break in
the ringing circuit and said second relay
becomes energized to open the ringing cir-
cuit, a third relay controlling the circuit
through said second relay, and a source of
current associated with the cord circuit, con-
nection of said source with the cord circuit
causing current flow through said trunk line
and third relay whereby said second relay
circuit 1s opened and the ringing ecircuit
again closed.

3. In a telephone exchange system, the
combination with a central exchange, of
substations connected therewith through tele-

ditions at the trunk station and of the called I phone lines, a cord circuit at the central ex-
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with said ]11’1(38 a,

a main exchange for connection at said main
exchange with Lelephone lines leading to sub-
stations to be called, a source of ringing cur-
rent at the main station associated with the
trunnk cireuit, a relay controlling the con-
tinuity of the circuit from said source of
ringing current to the trunk circuit, a sec-
ond relay controlling the connection of the
ringing circult with the trunk circuit, ener-

O1Z1NQ “cireuits for said relays closed upon
connectmn of the cord circuit with the trunk
circuit at the central exchange to cause the
first relay to continue the ringing circuit to
the cord circuit and said second relay to
disconnect the ringing circuit from the trunk
circult, a third 1‘61‘1’52" controlling the cir-
cuit the ough said second relay, a source of
current associated with the cord circuit, con-
nection of said source with the cord circuit
and connected trunk line causing current How
through said third relay to open the circuit
through the second relay whereby the source
of ringing current 1s connected with the
trunk circuit and with the line connected
therewith to actuate substation apparatus,
and means for again closing circuit through
sald second relay to disconnect the ringing
source upon actuation of substation appara-
tus 1n response to the signaling current.

4. In a telephone e\chmoe system, the
combination with a central exch‘mgej of sub-
stations connected therewith through tele-
phone lines, a cord circuit at the central ex-
change for connecting with said lines, a
tr 11111\ circult leading from said e\chanﬂe to
a main exchange for connection at said main
exchange with telephone lines 1@‘1(11110* to
substations to be called, a source of I‘ingmo
current at the main station associated with
the trunk circuit., a relay controlling the
continuity of the circuit from said source of
ringing current to the trunk circuit, a sec-
ond relay controlling the connection of the
ringing circuit with the trunk circuit, ener-
0171Ng “cireunits for said relays closed upon
connection of the cord circuit with the trunk
circuit at the central exchange to cause the
first relay to continue the ringing circuit to
the cerd cireult and sald second relay to dis-
connect the ringing circuit from the trunk
circuit, a third 1’*(—31;13? controlling the circuit
through said second relay, a source of cur-
rent associated with the cord circuit, con-
nection of said source with the cord cireuit
and connected trunk line causing current
flow through said third relay to open the
circuit thlounh the second relay whereby
the source of ringing current 1s connected
with the trunk circuit and with the line con-
nected therewith to actuate substation ap-

paratus, and a fourth relay having a circuit
controlled by apparatus at the called sub-
station and adapted upon actuation of sub- |

| station apparatus to again cause closuré of

the circuit through the second relay whereby
sald source of ringing current 1s discon-
nected from the trunk circuit.

5. In a telephone exchange system, the

combination with a central exchange, of

substations connected therewith through
telephone lines, a cord circuit at the central
exchange for connecting with said lines, a
trunk circuit leading from said exchange to
a main exchange for connection at-said main
exchange with telephone lines leading to
substations to be called, a source of ringing
current at the main station associated with
the trunk circuit, a relay controlling the
continuity of the circuit from said source of
ringing current to the trunk circuit, a sec-
ond relay controlling the connection of the
ringing circuit with the trunk circuit, ener-
01ZINg “circuits for said relays closed upon
connection of the cord circuit with the trunk
circuit at the central exchange to cause the
first relay to continue the ringing circuit
to the cord circuit and said second relay to
disconnect the ringing circuit from the
trunk circuit, a third relay controlling the
circult tluouﬂh sald second relay, a source
of current associated with the cord circuit,
connection of said source with the cord cir-
cuit and connected trunk line causing cur-
rent flow through said third relay to open
the circuit through the second relay where-

by the source of ringing current 1s con-

nected with the trunk circuit and with the
line connected therewith to actuate substa-
tion apparatus, a fourth relay, a local ener-
oizing civcuit for said third relay con-
trolled by said fourth relay to maintain
energization of the third relay upon discon-
nection of the source of current from the
cord circuit, and a circuit for said fourth
relay controlled by apparatus at the called
substation, actuation of said apparatus caus-
ing said fourth relay to be actuated to break
the local energizing circuit whereby said
second relay is again included in circuit and
energized to disconnect the main circuit
from the trunk line.

6. In a telephone exchange System the
combination with a trunk (311'01,11t at a main
exchange adapted for connection with lines

leadnm to substations to be called, of a-

cord circuit at a supexchange for connectmo
said trunk line with lines 16’1(211110 to calhnﬂ
substations, a source of ringing current at
the main exchange, means controlled by the

sitbexchange opers ator and operable 1nde-
pendently of the connection of the trunk cir-

' cuit with the line, for primarily establishing
connection between the source of ringing

current and the trunk line whereby ringing
current passes through the connected tele-
phone line to the substation to be called,
automatic means for mamtaining the flow

of calling current to the called Substatlon

-
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and means controlled by apparatus at the | to calling substations, a source of ringing

called 51113 station for causing disconnection
of the rmging circult.

In a telep hone exchange system, the
cembuntlorl with a trunk hne for connection
with telephone lines leading to substations
to be called, of a cord en*emt tor connecting
said trunk line with telephone lines lea,dmﬂ
to calling substations, a source of ringing
current flssoemted W 11,11 the trunk cir eult
electromagnetic mechanism actuated upon
eenneeuon ot the cord circuit with the trunlk
Iine to continue the circuit from the ringing
source to the trunk cirveuit, a second electro-
magnetic 111eeh.;11115111 controlling the connec-
tlon of saud ringing circult wi th the trunl
civeuit and actuated upon connection of the
cord cucmt Wlth the trunk lime to discon-
nect the ringing circuit from the trunk line,
and a third eleeu omagnetic mechanism eon-
trolled by the cord “circuit operator amnd
adapted upon actuation to change the cir-
cuit for the second eleetwnmnnetlc meci-
anisin to cause actuation thereof to connect
the 1111{“111(} cuemt with the trunk Iine
Wh@l@by ringing current will pass through
the telephene line and substation connected
with the trunk circuit.

5. In a telephone exchange system, the
combination with a trunk hlm for connec-
tion with telephone lines leading to sub-
stations to be called, of a cord (311"011111 for
connecting said trunk line with telephone
111103 leadmﬂ to calling substations, a source
of ringing eullent assoelated with the trunk
circuit, eleetremmgnetle mechanism actuated
upon connection of the cord circuit with the
trunk
ringing source to the trunk circuit, a second
electromagnetic mechqniem controlling the

connection of said ringing cireult Wlth the

trunk Cll"CUlL and fleumted upon connection
of the cord cire: nt with the trunk line to dis-
connect the ringing cirecuit from the trunk
hine, a third deetl emeenetle mechanism con-
trolled by the cord cireuit operator and

adapted upon actuation to change the cir- :

cuit, for the second electr emaonetle mech-
anism to cause actuation th eleoi to connect
the 11110111& circuit with the trunk line
Wnelebv ringing current will pass throueh
the telephone line and substation connected
with the trunk circuit, and a fourth electro-
magnetic mechanism controlling said third
eleetlomfmnetle mechanism to restme the
second electr omagnetic mechanism circuit to
1ts normal eondltlon whereby the source of
ringing current is again disconnected from
the trunk line.

9. In a telephone exchange system, the
combination with a trunlk Lne for connection

with telephone lines leading to substations

to be called, of a cord elreult for connecting

- Iimes, ringing

lime to continue the circuit from the |

current aseoemted wfth the trunk eir emt
electy omnnnetm mechanism contr olling Lh(,
connection of said source with the trunh line

and controlled by the connection of the cord:

circult with the trunk line, a relay asso-
ciated with the trunk circuit and IeSPOnNSIve

- to alternating current, said relay controlling

satcl eleetlmnaﬂnetle 1’11e(,ha1118111 9 source ot
alternating current for the emd cireult
adapted upon connection of said cord cir-
cuit with the trunk line to be actuated to

- send current through the trunk line and

relay connected thelewﬁh acditional elec-
tromagnetic mechanism associated with the
trunk civenit and adapted to maintain ener-
grzation of the relay, cnergization of said

151{@ causing actuation of ‘the eclectr Ol Q-
netic mechanism to conneet the rINgIng
source with the trunk eircuit and eonneetul

line, said additional electromagnetic means

‘being aJapted upon actuation of substation

apparatus 1 response to signaling current
to cause deénergization of the 1e]f1y where-
by the first electr omagnetic mechanism may
disconnect the ewnalmo current from the
trunk circuit.

10. In a telephone exchange system, the

combination with a trunk eir cmt tor connec-
tion with a called line, of a cord civeuit for
connecting said trunk cireuit with calling
current apparatus associated
Wlth the trunk circuit, electr onmnnetle mech-
anism for eennectmn said ringing current
mechanisin with the tl unk enemt .Lmd COTN-
nected line, a relay connected with the trunk
line for eentl olling the circuit through said
clectromagnetic nleehamem.. Al <*e11e1(1t01 98-
seemtec with the cord euemt. a wmdlno for
said relay responsive to current from said
generator, a local energizing circuit for said
1elay for maintaining energization thereof
after mitial energization thereof by the al-
ternating current, ener o1zation of said relay
causing ’l(,tudtl()ll ot the electmmaonetle
meehamsm to connect the 1111{}111“ elleult
with the trunk circuit and eomleued line,
and additional QlGCUOlH&UHLth 1’11{,0;1.;11119111
controlling said local ciy emt., sald additional
electroma <>~11{,t1e mechanism being controlled
by dppaldms at the called substation and
adapted upon actuation of said apparatus in
response to signaling current to break the
local circuit wheleby said relay becomes de-
energized and said first e]ectlohmnnetle
mechamsm actuated to dlseomleet the ring-
ine circult from the trunk circuit.

11. Tn = telephone exchange system, the
combination with a trunk Ime for connect-
g with lines leading to the substations to
be called, 01 a cord circuit for connecting
said trunk line with telephone lines le‘ldll] o
to calling substations, a source of 111101110

said trunk line with telephone lines lefldlllﬁ | current associated with the trunk cir emt
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electromagnetic mechanism controlling the ] ing source with the trunk circuit, a local di-

connection of said source with the trunk
circuit and line connected therewith, a re-
lay associated with the trunk circuit for
controlling the circuit for said electromag-
netlc mechanism, a circuit for said relay
controlled by the cord circuit operator for
causing actuation of said relay to control
the electromagnetic mechanism, to connect
the source of ringing current with the trunk
circutt and line connected therewith, and a
second circult for said relay controlled by
the connected substation on the called line,
actuation of substation apparatus in re-
sponse to signaling current causing said re-
lay to be influenced to control the electro-
magnetic mechanism to disconnect the sig-
naling current source from the trunk circuait.

19. In a telephone exchange system, the
combination with a trunk civeuit for connec-
tion with lines leading to substations to be
called, ot a cord circuit for connecting said
trunk circuit with lines leading to calling
substations, a source of ringing current as-
soclated with the trunk circuit, electromag-
netic mechanism f(}l" comlectlno sald source
with the trunk circuit and connected line,
a relay for controlling the circuit throuah
sald electromagnetic 111echa1113m an alter-
nating current energlzing cncmt for said
relay contr olled by the cord circuit operator
to mitially energize the relay to cause opera-
tion of the electronmonetw mechanism to
connect the ringing c,urrent with the trunk
circuit, a direct current energlzing circuit
for the relay closed upon energiza.t-ion there-
of by the altermating current circuit to
maintain energization of the relay wupon
opening of the alternating current circuit,
saicdl direct current circuit being controlled
irom the called substation, actuation of
substation apparatus in response to signal-
ing current causing opening of the direct
current circuit, whereupon said relay be-
comes deénergized and the electromagnetic
mechanism operated to disconnect the ring-
ing source from the trunk circuit.

13. In a telephone centrail exchange sys-
tem, the combination with a trunk line for
connection with lines leading to substations
to be called, of a cord circuit for connecting
said trunk line with telephone lines leading
to calling substations, a source of ringing
current assoclated with the trunk circuit,
electromagnetic mechanism for controlling
the connection of said ringing source with
the trunk circuit and line connected there-
with, a relay for controlling the circuit
thlouﬂ'h said electromagnetic mechanlsm a1
leternatmo current energizing circuilt for'
sald 1elay controlled Dy the cord circult
operator and adapted to initially energize
relay whereby the electr 0111.;10‘11@510

rect current energizing circuit for said relay
for maintaining energization thereof after
opening ot the altunatmo current energiz-
g circult, additional electromatrnetm mech-
anism controllma* said local mrcmt said ad-
ditional electronmgnetic mechanism being
controlled from the called substation, a acti-

~ation of apparatus at the substation respon-

sive to signaling current causing said addi-
tional electromagnetic mechanism to open
the local circuit whereby said relay becomes
deénergized and the electromagnetic mech-
anism controlled to disconnect the signaling
source from the trunk circuit.

14. In a telephone exchange system, the
combination with a trunk line for connect-
ing with lines leading to substations to be
called, of a cord circuit for connecting said
trunk line with telephone lines leading to
calling substations, a source of ringing cur-
rent associated with the trunk circuit, elec-
tromagnetic mechanism controlling the con-
nection of saild source with the trunk circuit
and the line connected therewith, a circuit
for said electromagnetic mechanism closed
upon connection of said cord circuilt with
the trunk circuit whereby said electromag-
netic mechanism is energized to disconnect
the ringing source from the trunk circuit, a
relay controlling the circuit for said elec-
tromagnetic mechanism, a source of current
for the cord circuit, sw1tchmﬂ means con-
trolled by the cord circuit opers rator for con-
necting said source of current to send cur-
rent through sald relay whereby said velay
1s actuated to open the circuit for the elec-
tromagnetic mechanism, said mechanism

upon deénergization causing connection of

the signaling source with the trunk circuit
and line to be called.

15. In a telephone exchange system, the
combimation with a trunk cireuit for connec-
tion with telephone lines to be called, of a
cord circuit for connecimo salc trunlx clr-
cuit with calling lines, a source of signaling
current associated with the trunlk circuit,

“electromagnetic mechanism controlling the

connection of said source with the trunk cir-
cuit, a circuit for said electromagnetic mech-
anism closed upon connection of the cord
circuit with the trunk line, whereby said
mechanism becomes enermzed to disconnect
the source of calling current from the trunk
line, a relay controlhno the cwreuit through
said electromagnetic mechamsm an alter-
nating current energizing circuit for said re-
lay mcludmo part of the trunk cireuit and
part of the cord cireuit and controlled by the
cord circult operator, said circuit upon clo-
sure causing initial energization of the relay
to control the circuit for “the electr omagnetic
mechanism to cause deénergization thereof

mechanlsm is controlled to connect the rimg- ¢ and connection of the swnmhno source with
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the trunk circuit, a local direct current en-
ergizing circuit for the relay, energization
of the rehy by the alternating current cir-
cult causing closure of the dir ect current en-
erglZIng circuit wher eby energization of said
1e1&y 1S maintained, additional electromag-
netic mechanism controlhng saict local cir-
cuit, and a circuit for said additional elec-
tromagnetic mechanism including apparatus
at the called substation, actmtmn of said
apparatus causing closure of the circuit
through the additional electromagnetic
mechanism whereby the local ecircuit 1s
opened and the relay deénergized.

16. In a telephone exchanp ge system, the
combination of a trunk mrcmt at 2 main ex-
change adapted for connection with lines
leadmn to substations to be called, of a cord
circuit at a subexchange for connectmo sald
trunk line with lines leadmﬂ to 0‘11111’10 sub-
stations, a source of ringing current at the
main exchange, means controlled by the sub-
exchange 0pemt0r for primarily establish-
1ng connectmn between the source of ringing
current and the trunk line whereby ringing
current passes ifrom the trunk line through
the line to be called connected with the trunk
line, automatic means for maintaining the
ﬂow of calling current to the called sub-
station, and electlomaonetm means for au-
tomatically causing dlSCOIlllGLthll of the
source of ringing current from the trunk cir-
cuib when the called subscriber answer 3, the
circuit for said electromagnetic means being
normally open at the main exchange until
closed by the actuation of substation appa-
ratus in answer to the call.

17. In a telephone exchange system, the
combination with a trunk cu**cmt at a malin
exchange adapted for connection with lines
le‘whnﬂ to substations to be called, of a cord
cn*cmt at a subexchange for conmctmﬂ saldl
trunk line with Iines leadmﬂ to callmn sub-
stations, a source of callmﬂ current at the
main exchange, a source ot direct current
at the main exehanoe, means controlled by
the subexchange operator for altellmtely
connecting Bﬁld ringing current source and
the dlrect current source with the trunk Cli-
cuit whereby when said trunk eclrecuit is
connectedd with a line to be called calling
current and direct current will alternmtel
pass through the Iine and substation to be
called, and means controlled by apparatus
at the called substation for causing discon-
nection of the ringing and direct currents
from the trunk mrcult

18. In a telephone exchange Systun the
combination with a trunk CllCUlt at 4 main
exchange adapted for connection with lines
le‘ldmﬂ to substations to be called, of a cord
circuit at a subexchange for connectmﬂ said
trunk line wath lines leadmo to callme sub-

066,013

main exchange, a source of direct current at
the main exchange, means contr olled by the
subexchange opers: ator for alternately con-
nectmﬂ SEle ringing currvent source and the
direct cuuu’lt soulce with the trunk circuit
whereby when said trunk clrcuit is con-
nected Wlth a lie to be called calling cur-
rent and direct current will altem‘ltelv Pass
through the line and substation to be called
and means controlled Dy apparatus at the
called substation and responsive only to
direct current ﬂow for caunsing disconnec-
tion of the ringing and direct currults from
the trunk 1111e

19. In a telephone exchange system, the
combination with a trunk cucmt at a main
exchange adapted for connection with lines
leading to substations to be called, of a cor d
circult at a subexchange for co: 1110(3[1110 sald
trunle line with lines ]eadnw to calhnﬂ sub-
stations, a source of ringing current at, the
main exchange, a source of direct current at
the main exchange, means at the main ex-
change controlled. by the subexchange oper-
ator im closing circuits leading ringing cur-
rent and direct current to the t1 unh cwcmt
‘lddltl()l]al electromagmnetic mechanism at thc
main exchange controlled by the subex-
change operfltor for connecting said ring-
1N (‘Illl‘ellt and direct current uwults with
tlm trunk cireuart wherveby ringine and divect
currents will flow into the hm, {md sithstia-
tion to be called when the trunk cirenit is
(*mmwted with the line, means for causing
the ringing current ::md cdirect current to
flow alternat{.,ly'.. and additional electromag-
netic means at the main exchange controlled
by apparatus at the called substation and re-
sponsive only to the direct current flow to
cause disconnection of both the direct and
calling current circuits from the trunk cir-
cuit upon actunation of substation apparatus
10 "esponse to the call.
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In a telephone exchange system, the

combmatmn with a trunlk Cllcult at a main
exchange adapted for connection with lines
1e.:1dmﬂ to substations to be called, of a cord
Cll‘ClIlt at a subexchange for connecting said
trunk line with lines leac 1ne to calhno sub-
stations, a source of ringing current at the
main exchange, a source of direct current at
the mam mchanﬂe electromagnetic mech-
anism at the main exehﬂnoe for closing cir-
cuits for leading direct and ringing current
to the trunk 011(,111‘5 sald electlomaﬂnetlc
mechanism being controlled by the subes-
change opemtor a second electromagnetic
mechmnsm at the main exchange also CON-
trolled by the subexchange o )elator for con-
necting the I'INeINg and direct current cir-
cuits with the trunk circuit wher eby ringing
and cirect currents will flow into the hne
and substation to be called when the trunk

stations, a source of Cc];].llnﬂ current at the | circuit is connected with the line, a third
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electromagnetic mechanism associated with | disconnect the ringing and direct current

both the ringing and direct current circuits | circuits from the trunk line. 10
but responsive only to direct current, said In witness whereof, I hereunto subscribe
third electromagnetic mechanism being con- | my name this 20th day of April A. D., 1907.
trolled from the substation and operated | CHARLES E. HAGUE.

upon actuation of substation apparatus in Witnesses:

response to the call to affect the circuit of Axrpert C. BELL,

the second electromagnetic mechanism to ArTtHUR R. KaHL.
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