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7o all 20 hon inely concern: 
i.e. it known that i, HENRY P. CIAUSEN, a citizen of the United States: residing at 

Mount. Vernon, in the county of Westches 
fe', State of New York, have invented cer 
tain liew and useful improvenerats in Tele 
phone-Exchange Systems, of which the fol 
lowing is a full, clear, concise, and exact de scription. 
This invention relates to telephone ex change Systems employing automatic switch 

ing anechanism controlled from the sub 
scriber's substations for establishing connec tions. 
The object of the invention is the provi 

sion of a systein coil prising circuits and ap 
pa'atus arranged to be controlled from the 
subscribe's substations, and which may be 
colne effective after a connection has been 
established over a train of switches front one 
subscriler's line to another, to place a sec 
ond train of switches under the control of 
One of the subscribers. Suci subscriber 
may thereupon cause the operation of the 
Second train of switches in accordance with 
tite number of a desired third party, to bring 
the third party into the connection, while 
at the same time the originally established 
connection is maintained intact, and inter 
ference by other subscribers prevented by the 
application of the usual busy condition to 
each of the several lines concerned in the 
conversational connection. 
More particularly there is contelupiated 

a system in which, a connection having been 
built up over a series of switches from a 
calling to it called subscriber's line the callied 
subscriber may thereupon naanipulate his 
sendel' to cause the extension of the conver 
sational connection over a second series of 
switches to the line of a third subscribe'. 
A feature consists in the provision of a special automatically operated hunting 

switch associated with the final or connector 
switch, and so arranged that, after the con 
nector has completed the connection from 
the calling line to the called line, a series of 
imprises transmitted from the called sub 
station to the connecto' styi ich serves to 
initiate the operation of said special switch. 
The "special switch has appearing in its 
terminai bank the terminals of circuits 
leading to first selector switches, and whe 
thus set in operation by the called. sub 
scriber it automatically operates to find the 

Ax. 

startesystersuasaras 

Specification of Letters Eatent. 
Kate ited. Ag., 52, 3939, 

Serial Mo. 328,390. 

fil's title one of these circuits, thereby ex teiitiing the talking conductors of the estab 
lished connection to an idle first selector 
trunk. The called subscriber lay then sen?i 
in Pilses from his station directly to the 
fii'st selector switch to operate the same, and to subsequently actuate the requisite 
number of succeeding switches to finally in 
clude the telephone line of a desired third 
p:lity in the conversationai connection pre 
violisly established between himself and the calling subscriber. 
Such other features as are contemplated 

by the present invention will appear from a 
consideration of the following description. 

In the drawing the figure shows a portion 
pf an automatie telephone system compris 
ing the telephone lines and substations of 
ihree stiliscribei's, together with the circuits and switching mechanism employed in ef 
feeting connections between said lies in ac 
cordance with the principies of the inven tion, 

3riefiy stated, there is shown a subscriber's 
substation. A consisting of the usual appara 
tus and the lines of which terminate at the 
exchange in a preliminary switch (not 
shovia) such as a line or finder switch. The 
substation A is also provided with an im 
pulse sender 1 by means of which the calling 
subscriber may control the directive opera 
tion of a series of selective switches to ex 
tend his line in the direction of the 'alled 
line. Only one of these selective switches is indicated in the di'awing, being diagram 
}}}atically illustrated by the brushes 2.3, 4, 
as the selector arranged to coöperate with 
terminals, such as 5, 6, 7 of trunks leading 
to conjector switches. It is apparent that 
any inlilmber of selectoi's may be included in 
the train of switches intermediate of the 
calling line and the connector. The circuits 
and apparatus of one of the connector 
switches C are shown in detail in the lower 
portion of the di'awing and include a line 
relay 8, operating magnets 9 and 10, and 
movable brushes 11, 12, 13. The brushes 11, 
i2, 3 are arranged to be directively operated 
by magnets 9 and 10 in two separate nove 
anents inte connection with the in ultiple ter 
minals of telephone lines, the terminals of 
oire of these lines, such as that associated 
with substition B. being shown at 14, 5, 16. 
Associated with the connector switch is a 
special hunting switch Sihaving brushes 17, 
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18, 9, which may be constructed to operate 
as a single movement rotary switch, actuated 
si{}} by step by means of a stepping mag 

23. The brushes 17, 18, 19 of the spe 
sire arranged to coãperate with 

23, 22, 23 of circuits which are S 23, 
s. Associated with each of the 

connector's provided with one of these spe 
cial switches is a solenoid magnet 24 adapted 
to respond to the transmission of a special 
series of impulses from a called substation, 
as B, to initiate the operation of the said 
special intanting switch S. 

A3, the tipper right-hand portion of the 
drawing are shown in detail the circuits 
and apparats of another connector switch 
C. substantially identical in all respects to 
the connector already described. This 
switch is provided with brushes 25, 26, 27 
arranged to coöperate with the terminals of 
telephone lines, and which are shown in op 
erative relation to the line of substation D. 
A detailed description will now be given 

of the operation of the system embodying 
this invention, explaining first the nanner 
in which a cali is extended froin a calling 
to a called subscriber's line, and then the 
mainer in which a second connection may 
be extended to the line of a third stbscriber 
from the connection already established. 
For this purpose, it is assumed that the 
party at Substation. A desires to converse 
with the party at substation B. Upon the 
removal of the receiver 31 from the switch 
hook 32, the conductors 33 and 34 of the 
calling line are closed to cause the operation 
of a line or finder switch (not shown in the 
drawing) in the Well-known manner. The 
subscriber now manipulates his sender 1 to 
directively control the operation of the first 
selector, and as imany succeeding selectors 
as may be involved, the actuation of the last 
of these selectors 2, 3, 4 serving to extend 
the line 33, 34 by way of termina is 6 and 
to a connector switch C having access to 
the group of lines containing the called line 
3. When the selector lime brushes 3 and 4 
take c.', rection with terminals 6 and 7, 

the following circuit, is closed for the en 
sergization of the calling line relay 8 of con 
nector C: battery, through the upper wind 
ing of said relay, terminal 6, brush. 3, 
through the terminals and brushes of pre 
ceding switches (not shown), conductor 33, 
over the loop of substation A, conductor 34. 
through the brushes and 
switches preceding the selector 2, 3, 4, 
brush 4, terminal 7, lower winding of relay 
8, to ground. The relay 8 by operating 
closes a circuit, at its amature and front 
contact, for the slow relay 35. Relay 35 
piaces a grair or £est, &erminal 5 to 
reads: tie aj k'opi'. s::::::ctor stitch 
busy to oiler seisciefs, Tie geay 35 at its 
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lower armature and front contact also pre 
pares a stepping circuit for the transmission 
of impulses to the operating magnets as 
will presently be seen. 
scriber having thus 
through selector switches to the connector 
C continues to operate the sender 1 in ac 
cordance with the tens digit of the called 
number. For each interruption produced 
in the line by sender 1 in the transmission 
of the tens impulses the line relay 8 re 
tracts and attracts its armature. At the 
first retraction of the armature of rely 8, 
the following circuit is closed to send an 
operating impulse to the primary stepping 
magnet 9:grounded armature and back con 
tact of relay 8, lower armature and front 
contact of slow relay 35, winding of slow 
relay. 36, conductor 37, through the winding 
of magnet 9, side-switch arm 38 in position 
1, to battery and ground. The magnet 9 en 
ergizes and steps the connector brushes 11, 
12, 13 one step forward into operative rela. 
tion to the first group of line terminals in 
the bank. For each succeeding impulse of 
the tens series, the primary magnet 9 op 
erates to advance the brushes 11, 12, i3 for 
ward one step, finally bringing them to rest 
in operative position relative to the tens 
group of line terminals including the termi 
nais 14, 15, 16 of the line of the desired sub 
station B. When the first impulse is sent 
over the above traced circuit by the line re 
lay 8, the relay 36 energizes, and being 
slow to release, retains its armature in at 
tracted position during the short interrup 
tions produced by the stepping relay 8. 
Upon the energizatioin of slow relay 36, a 
circuit is established from battery, through 
the winding of escape magnet 39, contact 
40, armature of relay 36, to ground. The 
escape magnet 39 being designed to move 
the side switch from position to position 
on de?nergization, energizes preparatory 
to advancing said side switch into position 
2. At the cessation of the impulses of the 
tens series, and the consequent maintained. 
energization of the line relay 8, the circuit 
of slow relay 36 is held open for a sufficient 
period of time to permit said relay to re 
tract its armature and open the circuit of es 
cape magnet 39. Said escape magnet there 
upon releases the side switch from first to 
second position. The connector switch is 
now in condition to receive the final or units 
series of impulses. 
The calling subscriber by operating his 

sender 1 in accordance with the units digit 
of the desired number causes the relay 8 as 
before to retract and attract its armature in 
correspondence to the number of interrup 
tions produced in the calling line. On the 
first retraction of the armature of relay 8, 
an impulse is trans:::itted over the following 
circuit to the secondary stepping magnet 16: 
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ga'ili inded arylature and back contact of re 
y 8, over arisatire and front contact of 

'elity 35, wicting of 'elay 36, conductor 37, 
a!"; attai'e and contact of relay 41, 
he winding of magnet 10, side , 

*::ci, to battery. The magnet 10 operates in 
response to the closure of this circuit and 
stes the brushes il, 2, 33 onto the first set 
of line terminals in the selected group. At 
sch succeeding vibration of the armature 
of the line relay 8 responsive to the units 

3ries of line interruptions, stepping mag 
het. 30 operates to advance said brushes step 

- the line terminals, and finally 
ament with the terminals 14, 15 

the called line. The slow relay 
s for the first delinergization of 

is relay 8 at the beginning of the secondary 
invenient of the switch and remains ener ized during the following short interrup 

inission of the primary series of impulses. 
agization of relay 36 again closes a cir 

soire other cernector switch, provided the 
e is busy as a called line, or from a finder 
line switch provided the line is busy as a 

ine. Rider this assumption, when 
is coinector C steps its i'tshes 11, 12 and 
23 oato terminals 14, 15 and 16 at the end of 
the line selecting jihovement, and is lificient 
period of time has elapsed to permit the de 
energiztios of sow relay 36, a new holding 
ii. it is completed for escape magliet 39 at 

iyake-before-break contact 40 efore said 
net can deinergize, due to the sevei'a ince 
is original circuit by the retraction of 

a to ai'in 42 and its third position contact 

reity 36. This holding circuit may be 
trated freira free pole of battery, through 
: of escape magnet 39, make 
efore-break contact 40, winding of relay 

ii, contact 43, side-switch arm 42 in its sec: and position, test brilsh 13, to the grounded 
Escape, magnet, 39 thei'efore 

reinains gnergized and prevents the release 
of the side switch into third position. Re 
lay 4 energizes in the circuit just traged 
aid at its over armattire and the nake 
before-break eotact 43, closes a holding cir 

and escape magnet 39 from 
widing of hagnet 39, 
of relay 4t, contact 43 

of said rejay, to ground 
a contact 44. At its ii) ner 

ire and contact, 'elay 41 ap 
join the busy tone source 45 

Stitch arm 38 and its second position con 

to conductor 64, which busy tone is induc 
tively transmitted in the well-known man 
nei' to the substation apparatus of the call 
ing line. The calling party being thus in 
formed that the desired line is busy replaces 
his receiver on the switchhook, thereby caus 
ing the deenergization of the connector line 
relay 8. Relay 8 on retracting its armature 
permanently opens the circuit of slow 'clay 
35, which it turn deemergizes and completes 
the following circuit for the connector re 
lease magnet 47: battery, through the wind 
ing of magnet 47, primary off-normal con 
tact 48, back contact and lowe' armature of 
relay 35, back contact and airmature of relay 
8, to ground. The release magnet energizes 
and restores the connector switch C to its 
normal position. When the switch is con 
pietely restored the plinary off-no'nal coil 
tact is again opened, thereby opening the 
circuit of magnet 47 to allow the same to de 
energize. The slow relay 35 on releasing 
also renoves at its upper al'mature the busy 
ground from the selector test terminal 5. 
The removal of this ground potential from 
terminal 5 may operate, as is well known to 
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cause the restoration of the selector switches 
preceding the connector C. 

If, however, it be assumed that the called 
line is idle at the time the connector C steps 
its brushes, 11, 12 and 13 onto terminals 1-4. 
15 and 16, no ground is present on the test 
terminal i{3. Therefore, upon the definergi 
zation of slow reiay 36, the cii'cuit of es 
cape magnet, 39 is opened, and no alternate 
circuit being provided therefor, said lag 
net definergizes to release the side switch 
into third position. Side-switch arm k2, on reaching third position, places a busy ground 
on the test terminal 16 of the called line, 
and also closes a circuit for relay 49, which 
attracts its armak (tres to connect the talking 
conductors 50 and 51 through to bushes li 
and 12 respectively. The circuit for relay 
49 is traceable from battery, through the 
winding of such relay, contact a inct () liter 
armature of relay 52. a 'nature all contact, 
of escape magnet 39, inner ai'i lattire and 
contact of relay 52, side-switch ari 42 in 
position 3, to ground. With the side switch 
in this position, a circuit is also closed as 

95 
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follows for the ringing relay 53: free pole 
of battery, side-switch arm 3S, conductor 
54, upper al'mature and contact of 'inging 
cutoff relay 55, through the winding of relay 
53, interrupter 56, to ground. The inter 
ripter 56 operates to intermittently ener 
gize and definergize the relay 53, which by 
a corresponding attraction and ret l'action of its arniatures intermittently applies the 
ringing source of cu'i'ent indicated at 57 
to the called line. The ringing circuit may 
be traced from source 57, fi'ont contact and 
outer armature of relay 53, conductor 51, 
inner armature and contact of Pelay 49, 
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brush 12, terminal 15, over the loop of called 
substation B, including the ringer thereof, 
terminal 14, brush 11, contact and upper 
armature of relay 49, conductor 50, to ground 
at the inner armature and front contact 
of relay 53. When the called subscriber 
removes his receiver, and during the period 
of operation of interrupter 56 that the arma 
tures of Irelay 53 are retracted, a circuit is 
established as follows for the caiied line relay 58: battery, through the upper wind 
ing of relay 58, conductor 59, contact, and 
left-hand armature of sloy relay 60, left 
hand armature and back contact of slow 
relay 61, closed contact 62 of solenoid mag 
net 24, conductor 63, back contact and outer 
armature of relay 53, conductor 51, inner 
armature, and contact of relay 49, brush 
12, terminal 15, over the loop of substation 
B, terminal 14, brush 11, contact, and upper 
armature of relay 49, conductor 50, inner 
armature and back contact of relay 53, con 
tact, and right-hand armature of relay 60, 
conductor 64, through the lower winding of . interruptions produced by sender 69, the relay 58, to ground. The called line relay 58 
on energizing closes a circuit for the ring 
ing cutoff relay 55 from battery, side-switch 
arm, 38, conductor 54, through the winding 
of relay 55, conductor 65, lower armature 
and contact of relay 58, to ground at the 
off-normal contact 66. Relay 55 at its upper 
armature opens the circuit of ringing relay 
53 to discontinue the ringing operation, and 
at its lower armature closes a locking circuit, 
for itself independent of relay 58. The lines 
of the calling substation A and called sub 
station B are now connected through for 
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conversation, talking battery current being 
fed to the calling line through the wind 
ings of relay 8, and to the called line through 
the windings of relay, 58. Condensers 67. 
and 68 inserted in the talking conductors 
serve to conductively separate the calling 
and called lines. 
versation the calling party by replacing his 
receiver to the switch hook causes the res 
toration of the established connection as has 
been explained hereinbefore. 

After a calling subscriber, as A, has com 
pleted the extension of a telephone connec 
tion between his line and that of a called sub 
scribei, as B, in the manner above described, 
it may be desirable, due to the inability of the 
called subscriber to give the calling party the 
full information required, or for other rea 
sons, to bring a third subscriber's line into 
talking relation to the already established 
connection. The case will now be assumed in 
which, after a talking connection has been 

6 
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built up between the fines. A and B, it is de 
sired to include the line D in the conversa 
tional circuit. To attain this end it is only 
necessary for the called subscriber at B, 
while holding his receiver of the hook, to 
tnanipulate the sender 69 to t3Shit to the 

tive in controlling the operai 

ductor 2. 

At the close of the con 
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connector C:, first, a special series of in pulses which are effective to operate the 
switch S to prepare the way for the exten 
ision of the desired connection over a second 
train of switches; and thereafter the prope 
series of selective impulses which are ei 

switches of said train, The 'giai 
special series of inpulses inity he sea: 
operating the Sender 69 so as to produce te: 
interruptions, it example, in he line circuit 
of substation 3. Since as aioye described 
the callied line, relay 58 is now energizad i: 
series with the called line, gach interruption 
in such line catases the relay 58 to retract and 
attract its ariatures correspoidingly. The 
upper armature of line relay 58 is arrangeti 
to cošperate with a nake-before-break coil 
tact '70 in such manier that said contact () 
is in engagement, with its grounded contact 
71 for a brief interva during both the re 
tracting and attracting movements of the 
armature of relay 58. Hence, as the relay 
58 operates in rasponse to the ten staccessive 

i. 

ten successive definergizations and energiza 
tions of said relay rasult in twenty nomen 
tary ground connections being applied to the 
conductor 72.. The application of grozd 
to conductor closes a circuit for the solenoid 
magnet 24 from battery, through the wind 
ing of said magnet, to the grounded con 

Solenoid 2-i is constricied such 
that the receipt of the twenty impulses pro 
duced by the operation of relay 58 is Safi 
cient to attract its plunger 73 to a position 
where it becomes effective to open the con 
tact, 62. 

it will be noted at this point that the 
winding of slow relay 61, and the path in 
cluding the left-hand armature and back 
contact of relay 6i and contact 62, are in 
parallel with each other, both being in se 
ries with condaicioi's '74 and 83, which coin 
ductors comprise a part of the above tia 
circuit, for line relay 58. Normally then, th 
relay 61 remains inert, being shunted out by 
the low resistance path through contact, 62. 
But when solenoid 24 attracts its plunger sufficiently to open contact 62, relay 6 en 
ergizes and completes the following circuit, 
for slow relay 60: grounded otter right 
hand turn attire and front contrict of relay 61, tiroigh the winding of relay 60, inner 
right-hand armature and contact of relay 
61, contact, 75, conductor 76, winding of slow 
relay 77, to battery, Relays 60 and if both 
energize in this circuit. The attractio; of 
the armatures of relay 60 opens the giarctii, 
of line 1elay 58 and slow relay 6. Relay 5S 
becomes deanergized, but the relay 61 is so 
adjusted as to retain its arnatures attracted 
until the quick &cting switch S has had time 
to step brishes 7, 18, 9 over the entire row 
of truisk terminals 21, 23, 23. The syi:ch S 
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has no normal position, but is adapted when 
not, busy to stand with its brushes i7, 8, 19 
upon the terminals of the selector, such as 
the selector indicated at 78,79, 80, last used 
in the extension of a connectio). If then 
the selector upon the trunk terminals 21, 22, 
23, of which the switch S is standing, is busy 
by reason of having been taken for use in the 
extension of a call by some other sub 
scriber in the system, a ground will be pres 
ent, on the test terminal 23 of the switch S. 
This ground may either be delived from a 
front contact of the first slow relay of se 
lector 78,79, 80 as is well known or from the 
front contact of the first slow relay at the 
connector switch, as the relay 35 of connector 
C and relay, 81 of connector C". Therefore, 
on the energization of relay 77 as above de 
scribed, a circuit, is closed as foliows ior the 
stepping magnet, 20 of special switch. S. bat 
tery. side-switch ary 3S in third position, 
conductor 82, through the winding of mag 
liet, 20, artilattire and contact, thereof. cot 
tact, and over arriatu'e of relay 7, back 
contact, and inner lower ai'anature of reiay 
83, test, lilisi 13, i. grounded tertainai 
23. Slaghei, 2) eisei gizes and opens its o Yi. ----- - - - - circuit, to rapidly advance tie brushes it, i8 
and i3 over the terminals of trunks leading 
to busy first selectors, until the terviais 2i. 
23 and 23 it a tink leading to an idle se 
lector 78, 9, SC are reachadi. When relay 

to complete ihe circuit of inagliet 
HYsr : ... . 2. K-1 

; ; ) 23:iiie (i 
pa::iiie there'Yith was also 20, a circii U 

i 
Lt. established through the winding 

sistance 'ei ay 83, innei armat (i c{}itaci, 
if relay 7 to gi (37.3d, he resist3 cc of '3- 
lay S3 is sufficiently iiigi to prevet the sane 
from operating duriang the time that, iiagnet 
28 is stepping test brush 19 over grounded 
terminals. But when the non-grounded ter 
minal 23 is reached, sufficient current flows to relay 83 to cause its energization. Thé 
stepping magnet 20 is included in series with 
relay 83, hut the resistance of relay 83 being 
so high said magnet does not energize. The 
operation of relay 83 completes a circlit. 
from battery, tirough the winding of the line 
relay (not shown) of the first selector 78,79, 
80, terminal 23, brush 17, contact, and inner 
upper armature of relay 83, conductor 84, 
back contact, and inner amature of relay 53, 
conductor 50, and thence over the called line 
B as before traced, returning by conductor 
51, outer armature and back contact of relay 
53, conductor 63, winding of slow relay 6i, 
left-hand arnature, and front contact there 
of, conductor S5, middle lower arnature and 
contact of relay 83, brush 18, terminal 22, 
to ground through the other winding of the 
selector line relay (not shown). Relay 61, 
which held its armatures attracted during 
the hunting period of switch S, and while its 
circuit was inaintained opened by relay 60, 
is again energized in the circuit above traced. 

v E. 

The attraction of the upper armature of re 
lay 83 cioses a substitute circuit for slow re 
lay 60 to replace the one previously de 
Sciribed. The attraction of the inner over. 
armature of relay 83 closes a holding circuit, 
for said relay in place of its original circuit. 
which is severed by the definergization of 
slow relay 7 shortly after the opening of 
contact. 75. This circuit may be traced from 
battery, side-switch ar}) 3S, condictor 82, 
winding, al'mature and contact of magnet 20, 
winding, front contact and inner tower ar 
mature of relay 83, test brush 19, to the test 
terminal 23 which has been groundled upon 
the seizure of selector 78, 79, 80 in the well known mariner. . 
The line of the first called sistation 3 

as now been &xtended by way of the hinting 
switch S to : first salector switch 8.7), S(). 
The subscriber on operating his dia} {3} cases 
Said selector to trove into engagement with 
entials 86, 87, 88 leading to the connector 7 x - - - - - - 

C, which in turn has access to the desired 
line D. On the seizure of the connector C a circuit is completed for line relay S9 as foi lows: bittery, through the upper winding of 
relay 8, terminal 86, brushis, terminai:21, 
brush 17, contact and inner uiler arnatiro 
of 'elay 83, conductor 84, contact and inner 
ar)nature of relay 53, conductor 50, upper 
airmattie aid contrict of rejay 49, brushi 1. 
terminai 4, ove) the loop of substation I, 2. 

70 
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i{2; 15. ii!"ish 12, "oniaci and lower ar 
inati: 't' (fi'elay 43), coholicity; 31, outer arma- . 

... tire and haci. (31) tact of relay 33, conductor 63, winding Q relay 31, left-hand arnature, 
3 ind front contact of said relay 31, middle 
lower allinatire and contact of relay S3, brush 
18, terminal 22, brush 79, terminal 87, lower Winding of relay 89, to ground. Relay 89 
thus becomes energized in series with the 
first callel line B, and closes a circuit for 
slow relay 81, which places a ground at its 
lower armature on test, wire 30 to rendor the 
switch C busy, and also to hold the circuit 
closed for relay 83 as above explained. The 
Subscriber now operates sender 69 to send the 
tens and it hits inpulses to the connector (''. 

in response to the tens series relay 89 
vibrates its a 'mature and at each retraction, 
a circuit is closed as follows for primary stepping magnet 90: grounded ai'nature ant 
back contact of relay S9, inner armature and 
front contact of relay S1, winding of slow 
relay 91, winding of niagnet 90, side-switch 
alm 92, to battery. The escape magnet, 93 is 
energized as is well inderstood and at the 
end of the tells inpuise series releases the 
side switch into second position. In response 
to the units impulses the following circuit is closed for the secondary stepping magnet 
94: grounded armature and back contact of 
relay 89, inner aimature and front contact 
of relay Si, winding of relay 31, left-hand 
al'mature and contact of relay 95, through 
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the winding of magnet 94, side-switch arm 
92 in second position, to battery. Magnet 
94 operates in this circuit to advance brushes 
25, 26, 27 over the group and into engage 
ment with the terminals of thes second called 
line D. Assuming line D to be idle, escape 
magnet 93 deanergizes at the end of the final 
series and steps the side switch into third 
position. In this position of the side switch 
the ringing relay 96 is intermittently actu 
ated to apply ringing current to the called 
line in a manner similar to that described in 
connection with connector C. When the sub 
scriber at substation D responds the called 
line relay 97 energizes, thereby causing the 8s s 

ringing operation to cease as already ex 
plained. 

20 

25 

The telephone line of the third party at i 
has thus been included in the connection and 
all three subscribers may converse with one 
another. Talking battery current is fed to 
the substation A through the windings of 
the calling line relay S of connector C, as in 
the case when the established connection in 
volved only the calling and first called sub 
scribers. But the first called substation B is 
now supplied with talking current through 
the windings of the calling line relay 89 of 

30 the connector C instead of the called line 
relay 58 of connector C. The second called 
substation D receives battery current from 

35 

4. 

45 

relay 97 of connector switch C’. The con 
versational circuit between lines A and B is 
conductively separated by condensel's 67.98 
and 68, 99; the conversational circuit be 
tween lines A and D by condensers 67,98, 
100 and 68,99, 101; while that between lines 
B and D is separated by condensers 100 and 
0. 
At the completion of conversation, the 

calling party at A hangs up his receiver to 
effect a release of connector C and the 'e- 
maining switches in the train interconnect 
ing his line with that of substation B, as has 
already been set forth. When brushes 11, 
12, 13 of connector C break engagement with 
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the terminals of the called line B, the herein 
before traced circuit of relay 89 is severed, 
thereby resulting in the release thereof. Re 
traction of relay 89 causes the deemergiza 
tion of relay 81; which completes the foll 
lowing circuit for release magnet 102 of 
connector C': battery, through the winding 
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of magnet 102, primary off-normal contact 
103, back contact and armatures of relays 81 
and 89 to ground. The connector switch C 
is thereupon restored to its normal position. 
The selector switches preceeding connector 
C are likewise released at this time. 

60 What is claimed is: 
1. In a telephone system, a calling line, a 

called line, means for establishing a con 
nection between said lines, a third line, 
an automatically operated hunting switch, 

means controlled by the called subscriber 
for initiating the hunting movement of Said 
hunting switch to extend the established 
connection in the direction of the third i.e. 
and means controlled by the called sib 
scriber for completing the extension of the 
established connection to said third line. 

2. In a telephone system, a calling line. R. 
called line, selector and connector Switches 
for establishing a connection between said 
lines, a third line, an automatic step-by 
step hunting switch individual to said con 
nectors, means controlled by the called sub 
scriber for initiating the hunting ovement 
of said hunting switch to extend the estab 
lished connection in the direction of the 
third line, and means controllied by the 
called subscriber for further extending the 
established connection to said third line. 

3. In a telephone system a calling line. & 
called line, sending devices associated with: 
said lines, lineans including selector and 
connector switches for establishing a con 
nection between said lines, a third ine, 
an automatically operated hunting switch, 
means controlled by the called subscriber's 
sending device for starting the hunting 
movement of said hunting switch to extead 
the established connection to an idle sciector 
switch, and leans controlled by the failed 
subscriber's sending device for Operating 
said selector and succeeding switches to 
further extend the established connection to 
said third line. 

4. In a telephone system, a calling line, a 
called line, inapuise senders associated with 
said lines, means including selector and con 
nector switches for establishing a connec 
tion between said iiies, a third line, 3:2, a33 
tomatically operated hunting 
electromagnetic device operated under ti 
control of the called subscriber's sender, 
means controiled by said device for initiat 
ing the hunting movement of said hunting 
switch to extend the established connection 
to a selector Switch, and means under the 
control of the called subscribel's sender for 
operating said selector and Succeeding 
switches to further extend the establisher 
connection to said third line. - 

5. in a telephone system, a calling line, a 
called line, an impulse sender associated 
with the called line, a train of automatic 
Switches, meains for operating said Switches 
to establish a connection between said lines, 
a third line, an automatically operated hunt 
ing switch, a second train of automatic 
switches, an electromagnetic device and 
means including said sender for transmit 
ting impulses thereto, said device responsive 
to a predetermined number of impulses to 
start the hunting movement of said hunting 
switch to extend the established connection 
to Said Second train of Switches, and means 
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1,812,778 
controlled by said sender for operating said 
second train of switches to further extend 
the established connection to said third line. 

6. In a telephone system, a calling line, 
a called line, an impulse sender associated 
with the called line, a train of automatic 
switches, means for operating said switches 
to establish a talking connection between 
said lines, an automatically operated hunt 
ing switch associated with the last switch 
of said train, a third line, a second train of 
automatic switches, means controlled by 
said sender for initiating the hunting move 
ment of said hunting switch to extend said 
talking connection to the second train of 
switches, and means controlled by said 
sender for operating said second train of 
switches to further extend the talking con nection to said third line. 

7. In a telephone system, a calling line, a 
called line, means for establishing a connec 
tion between said lines, a third line, a plu 
rality of trains of automatic switches ar 
ranged to extend said established connec 
tion to the third line, an automatically op 
erated auxiliary switch arranged to test the 
condition of the first switch in each of said 
trains of switches, means controlled by the called subscriber for starting the testing op 
eration of said auxiliary switch to select a 

7 
train of switches, and means for operating 
the switches of the selected train to include 
said third line in the established connection. 

8. In a telephone system, a calling line, a 
called line, impulse senders associated with 
said lines, a train of automatic switches, 
means controlled by the calling subscriber's 
sender for operating said switches to estab 
lish a talking connection between said lines, a third line, a 
automatic switches adapted to extend said 
talking connection to the third line, an au. tomatic auxiliary switch arranged to test 
and select the first switch in each of said 
plurality of trains of switches, an electro a. 

trolled thereby, means including the called 
subscriber's sender for transmitting im pulses thereto, said device being responsive 
to a definite number of impulses only to con 
trol said circuits to initiate the testing move 
ment of said auxiliary switch whereby a 
train of switches is selected, and means for 
setting the switches of the selected train to 
include said third line in the establishing talking connection. 
- In witness whereof I hereunto subscribe 
my name this 3rd day of April, A. D., 1918. 

HENRY P. CLAUSEN. 

lurality of other trains of 

35 

40 

45 gnetic impulse device and circuits con- . 

50 

55 


