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o all whom it may coneceyn : ‘

Be it known that I, Huwre P Crsvsex,
a_citizen ‘of the United States; residing” af
Mount. v ernon, in the cowity of Westches-
ter, State of New York, have invented cer-
tain new and ngeful Improvements in Tele-
phone'—Exchange Systems, of which the fol-
lowing is g full, clear, coneise, and exact e-
seription. '

This invention relates to telephone ex-
change systems employing automatic switel-
ing mecharism controlled from ‘the sub-
seribers’ sabstations for establishing connec-
tions.

The object of the invention 15 the provi-
sion of' a system comprising cireuits and ap-
paratus arranged to Le controlled from the

substations, and which may be-

subscribers’ i
come effective after » connection has been

established over a train of switches from one

subseribier's line to another, to place a sec-
ond train of switchos under the control of
one of the subscribers. Such subscriber
may thereupon cause the operation of the
second train of switehes jn accordance svith
tlte 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 con erned in the
conversational connection.

More particularly there is confemplated
a system in which, a connection having heen
built up over a series of switches from g
calling to a called subseriber’s linegthe called
subscriber may thereapon, manipulafe his
sender to cause the extension of the conver-
sational connection over .4 second series of
switches to the line of a third subscriber,

A feature consists in the provision of a
special automatically  operated hunting
switch associated with the final or connector

switeh, and so arranged that, after the con-
nector has completed the connection from

the calling line to te called line, a series of
imprdses transmitted from the called sub-
station fo the connector switch serves 4g
initiate the operation of gaid special switch.
The “special switeh has appearing in its
terminal bank the terminals of cirenits
leading to first selector s iitches, wad when
thus set in operation by the . called. sub-
seriber it autematically operates to find the

o
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first idle one of these circaits, thereby ex-
conductors of the estab-
Hehed connection to an idle first selector
trunk. " The calied stbscriber may then send
impubses from his station divectly to the
first selector switeh to operate the same,
and to subsequently actuate the requisite
number of suceeeding switches to finally in-
clude the telephone line of a desired third
barty in the conversationa] connection pre-
viously established between himsel? and the
calling subscriber,

[ + N - . . R . ]
_Such other features as are contemplated
¥ the present invention will appear from g

consideration of the following deseription.

In the drawing the figure shows a portion

of an automatie telephone system compris-
i and substations of
three stbseribers, together with the wivenits

and switching mechanism employed in ef-

feeting connections between said fines in ne-
cordance with the principles of the iuven-
flon, ’ -

Briefly stated, there is showy a subseriber’s
substation A onsisting of the usnal appara-
tus and the lines of which terminate at the
exchange in g preliminary - switeh (not
shown) such as a line or finder switch. The
substation A is also provided with an im-
vulse sender 1 by means of whick the calling

subseriber may control the directive opera-
tion of a series of selective switches to ex-

tend his Hne in the direction of the called
i nly one of these seloctive switehoes is
indicated i the drawing, heing diagran-
matically lustrated by the brushes 2. 3. 4,
as the selector arranged to cedperate with
terminals, sneh.as 5, 0.7 of trunks leading
to connector switches, Tt iy apparent that
any number of seleciors nay be included in

- the train of switches intermediate of ihe

calling line and the connector., The cireuits
and apparatus of one of the connector
switches C are shown in detail in the lower
portion of the drawing and include a Yine
relay ‘8, operating magnets D and 10, and
movable brushes 11, 12,13, The brushes 11,
12, 13 are arranged to be divectively operated
by magnets 9 and 10 in two separate move-
ments uzite connection with the mwltiple ter-
inals of telephone lines, the terminals of
oie of these lines, such as that associated

wit] £

substation B. being shown at 14, 13, 16,

cGated with the connector switch 1s 4
: : QLD S .
Uhinting switeh § having brushes 17,
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18, 19, which may be constructed to operate
ingle movement rotary switch, actuated
step by means of a stepplng mag-
The brushes 17, 18, 19 of the spe-
iteh ure arranged to codperate with
Js 21, 92, 25 of civeuits which ave
. 5 trunk lines
tor switches., Associated with each of the
connectors provided with one of these spe-
cial switches is a solenoid magnet 24 adapted
to vespond to the transmission of a special
series of impulses from a called substation,
as B, to initiate the operation of the said
special hunting switch S. '
At the upper right-hand portion of the
drawing are shown in detail the circuits
and apparatus of another connector switch
¢ substantially identical in all respects to
the conmector alrveady described. This
switch is provided with brushes 25, 26, 27
arranged to codperate with the terminals of
telephone lines, and which are shown n op-
erative relation to the line of substation D.
A detailed description will now be given
of the opervation of the syslem: embodying
this invention, explaining first the manner
in which a call is extended frowm a calling
to a called subscriber’s line, and then the
manner in which a second connection may

be extended to the line of a third subscriber

from the connection alrveady established.
For this purpose, it is assumed that the
party st substation A desives to_converse
with the party at substation B.. Upon the

removal of the receiver 31 from the switch- -

hool: 32, the conductors 33 and 34 of the
calling Jine 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 many 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 terminais § and it
to u connector switch C having access to
the group of lines containing the called line
. WWhen the selector line brushes 3 and 4
wmake coanection with terminals 6 and 7,
the following cireuit is closed for the en-
srgization of the calling line relay 8 of con-
neczor O: battery. through the upper wind-
ing of said relay, terminal 8, 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,
brosh 4, terminal 7, lower winding of relay
8, to ground. The relay 8 by operating
a cireuit ab its armature and front

ol

contach for the slow wvelay 35, Relay 353
P o5t terminal 5 to
¢ i connector switch

st

bl e g 4
he relay 88 al s

busy o other

g leading to first selec-

terminals of
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lower armature and front contact also pre-

paves a stepping circuit for the transmission
of impulses to the operating magnets a¥
will presently be seen. The calling sub-
scriber having thus extended his line
through selector switches to the connector
(! 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 relay 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 asrmature and front
contact of slow relay 85, winding of slow
relay. 36, conductor 37, through the winding
of magnet 9, side-switch arm 88 in position
1, to battery and ground. The magnet 9 en-
ergizes, and steps the connector brushes 11,

19,13 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, 13 for-
ward one step, finally bringing them to rest
in operative position relative to the tens

voup of line terminals including the termi-
nals 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
cireuit 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 deénergization, energizes preparatory
to advancing said side switch into position
9. 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 pérmit said relay to re-

tract its armature and open the cirenit of es-

ape magnet 39. ~ Said escape magnet. therve-
upon releases the side switch from first to
second position. The connector switch 18
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 nwmber 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 transmiited over the following
circuit to the secondary stepping magnet 19:
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ature and front contact of
2y 86, conductor 87,
and contact of relay 41,
the winding of magnet 10, side-
tich arm 83 and its second position con-
to battery. The maguet 10 operates in
ponse fo tue closure of this civewit and
steps the brushes 11, 12, 13 onto the frst set
ne leminals in the selected group., At
succeeding vibration of the armature
> line relay 8 vesponsive to the units
s of line interruptions, stepping mag-
0 operates to advance said brushes step
'ep over the.line terminals, and finally
said zeries brings them to
gagement with the terminals 14, 15
¢ called line. The slow relay
on the first defnergization of
3 be beginning of the secondary
svement of the switch and vemaing enep-
t during the following shovt inter up-
ced by said rveluy 8

eseribed in connection with the trans-
Lssion of the primary series of impulses.
gization of relay 36 again ecloses a cir-
r the operation of escape magnet 39
ratory o veleasing  the side switch
second to third position. T the called
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i s busy, & ground potential is present on
£ st terminals 16, having been applied
frereto either from a side-switeh arm simi-
lar to arm 42 and its third position contact
al some other conmector switel, provided the
linie is busy as n called line, or from-» finder

line switeh provided the line is husy as a
i line.  Under this assumption, when
steps its Lrishes 11, 12 and
le 14, 15 and 16 at the end of
the lime selee movement, and s sufficient
periort of time has elapsed to permit the de-
snergizution of slow relay 88, o new holding
et i completed for escape magnet 89 af
nke-hefore-hreak contact 40 before snid
net cun defnergize, due to the severance
i dreuit by the refraction of
5 holding cireuit may be
- pole of battery, throagh
escape magnet 39, make-
contact 40, winding of relay
ide-switeh arm 42'in its sec-

i

Escape. magnet 89 fhercfore
ized and prevents the velease

;' eney
of ide switch inte third position. Re-
lny 41 energizes in the ecircnit just traced
and 2t its lowver armature and- the male-
before-breal ¢es 1 holding cir-

escape magnet 39 from
magnet 59,

s gy

. I
e

in the man- -

778 &

to conductor 64, which busy tone is indue--

tively transmitted in the well-known man-
ner to the substation apparatus of the eall-
ing line. The calling party being thus in-
formed that the desived lLine is busy replaces
his receiver on the switchhook, thereby caus-
ing the deénergization of the connector line
relay 8. Relay 8 on retracting its armature
permanently opens the circuit of slow reday
85, which iv turn deénergizes und completes
the following circuil for the connector ro-

‘lease magnet, 47: battery, through the wind-

ing of magnet 47, primary off-normal con-
tact 48, back contact and lower armature of
relay 35, back contact and armature of relay
& to ground. The release magnet energizes
and restoves the connector switch (0 to its
normal position.  When the switeh is con-
pletely restered the primary off-normaj con-
tact is again opened, thereby opening the
cireuit of magnet 47 to allow the same to de-
encrgize. The slow relay 35 on releasing
also removes at its upper armature the husy
ground from the sclector test terminal 5.
The removal of this ground potential from
terminal 5 may operate, as is well known, to

70

80

w
[}

cause the restoration of the selector switcheg

A

preceding the connector C.

1%, however, it be assumed that the called
line is idle at the time the connector O steps
its brushes, 11, 12 and 13 onto terminals 14,
15 and 16, no ground is present on the test
terminal 16, Therefore, upon the detnergi-
zation of slow relay 36, the circuit of es-
cape magnet 39 is opened,-and no alternate
circnit being provided therefor, said mag-
net denergizes to release the side switch
into third position. Side-switeh arm 42, on

reaching third pesition. places a busy ground -

on the test- terminal 16 of the cailod line,
and also eloses a cireuit for relay 49, which
attracts its armatures to conneet the talking
conductors 50 and 51 through to brushes 11
and 12 respectively. The cireuit for reday
49 is traceable from battery, through the
winding of such velay, contact and outer
armature of relay 52, armature and contact
of escape mugnet 30, inner armature and
contact .of relay 52, side-switeh arm 42 in
position 3, to ground. With the side switch
in_this position; a circuit is also closed as

96

160

110

115

follows for the ringing veluy 53: free pole *

of battery, side-switeh arm 38, conductor
54, upper armature and contact of ringing
cutofl relay 55, through the winding of relay
53, interrupter 56, to ground. The inter
rupter 56 operates to intermittently ener-
gize and deénergize the relay 53, which by
a corresponding attraction and retraction of
s armatures intermittently applies the
vinging sonrce of current indicated at 57
to the called line: The ringing eirenit may
be traced from sonree 57, front contact angd
oufer armatare of relay 53, conduector 51,
inner armature and contact of relay 49,

129
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. which, after
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" substation B, including the ringer

“ing of relay

“armature- and contact of relay

of called
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 33. . When the called subscriber
removes his receiver, and during the period
of operation of interrupter 56 that the arma-
tures of relay 53 arve retracted, a circutt is
established as follows for. the called line
relay 58: battery, through the upper wind-
58, conductor 59, contact and
left-hand armature of slow 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
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
relay 58, to gronnd. 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, Jower armature
and contact of relay 38, 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 Jower armature closes a locking eireuit
for itself independent of relay 58. The lines

of the calling substation A and called sub-

brush 12, terminal 15, over the loop

_station B are now connected through for

conversation, talking baitery current being
fod to the calling line through the wind-
ings of relay 8, and to the ealled line through
the windings of relay. 58. .Condensers 67
and 68 inserted in the talking conductors
serve to conductively sepdrate 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 g calling subscriber, as A, has com-
pleted the extension of telephone connec-
tion between his line and that of a called sub-
seriber, as B3, in the manner above deseribed,
it may be desirable, due to the inubility of the
called subscriber to give the calling party the
full information required, or for other rea-
sons, to bring a third subseriber’s line into,
talling relation to the already established
connection. The case will now be assumed in
a talking connection has been
built up between the, lines A and B, it is de-
sired to include the line D in the conversa-
tional cireuit. To attain this end it is only
necessary tor the called subscriber at B,
while holding his recsiver off the ook, to
fnanipulats the sender 69 to fronemit to the

#ive in controlling the

lower winding of .

- ductor T2.

_cluding the

At the close of the con-.

‘sufficiently to open contact 62, relay 61

~for slow relay 60:

1,519,778

connector {: first, a special series of irn-
pulses which are effective to operate the
switeh S to prepare the way for the exten-

sion of the desired conneetidn over sgeond

23

train of switches; and thercafter
series of selective impulses whi

switches of said train.
special series of impulses o
operating the sender 69 80 ag
interruptions, for example, in
of substation B. Bince as abovi
the called line, relay 58 is now energized in
series with the called line, eaeh interruption
in such line causes the relay 58 fo retract and
attract its armatores correspendingly. 1 h
upper armature of line relay 58 ig ¢
to covperate with a malke-before-br
tach 70 in such moanner that said contac

'

is in engagement with. its grounded contach

ey
-1

71 for a brief mterval during both the re-

tracting and sitracting movements of the
armnature of relay B8, Hence, as the relay

58 operates in rasponse {0 the ten saccessive
interruptions produced by sender 69, the
ten succeessive deinergizations and energiza-
tions of said relay resulé in fwendy momen-
tary ground connections being applied to the
conductor 72.. The application of ground

to conductor closes & circuit for the solenoid
magnet 24 from battery, through the wind-

ing of said magnet, to ‘the grounded con-
Solénoid 24 is constructed such
that the receipt of the twenty impulses pro-
duced by the operation of relay 58 is soffi-
cient to attract its plunger 73 to n positlon
where it becomes eifective to open the con-
tact 62. : :

Tt will be noted at this point that the
winding of slow relay 61, and the path in-
Teft-hand armature and back
are in

Y2

U~

contact of velay 61 and contact 62,
parallel with each other, both being in
ries with conduciors T4 and 63, which ¢
ductors comprise a part of the above tia
cireuit for line relay 58.  Normally then, t
relay 61 remains inert, being shunted out b
the low resistance path through contact

But when solennid 24 attracts its plux

on

s 1

&
c

o 7]
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v
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1

ergizes and completes the following cirveuid
grounded outer right-
af v Y

hand armature and front contact

AT EY 1, Y
61, tlivongh the winding of relay 60, inner
right-hand armature and coniaci of relay

61, contact 75, conductor 76, winding of slow
relay 77, to battery. Relays 80 and 77 both
energize in this circuit. The attraction o

the armatures of relay 60 opens the cirounil

¥

e

of line relay 58 and slow relay 61. Relay 58
becomes detnergized, out the relay 61 1s 50

adjusted as to retain ifs armatures attracted
until the quick seting switch 3 has had time
to step brushes 17, 18, 10 over the entire T0%
of trunk termingls 21, 82, 23. The switch 8

the proper
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‘eontact and inner lower g

has no normal position, but is adapted whep
not busy to stond with its brushes 17, 18, 19
upon the terminals of the selector, sach as
the selector indicated at 78,79, 80, last used
in the extension of a connection, If then
the selector upon the trunk terminals 21,
23, 0f which the switch Sis standing, is busy
by reasen of having been taken for use in the
extension of a cal
seriber In the system, a ground will be pres-
ent on the tes terminal 28 of the switch 8.

5
82,

This ground may either be derived from a

front contact of the first slow relay of se-
lector 78, 79, 80 as is well known or from the
tront contact of the first slow relay at the
connector switeh, us the relay 35 of connector
C and relay 81 of connector {7 Therefore,
on the energization of relay 77 a5 above de-
seribed, a eireuit ig ¢l

stepping magnet 20 of special
1 i arm

ciosed as Toliows for the
switeh §

: bat-

tery, side-swite
conauctor 82, throngh
net 20, armasbure and
tact and lower

contact thercof,
we of velay 77 back
CooLorelay 4y, back

mature of relay
53, test 9, to the grounded terminai

23. Tlagy = and opens its own
cirenit to rapidly advance {he brushes 17, 18
and 19 over the torminals of trunks Jeading
to busy first selestors, untif the terminais 21,
22 and 28 of a trunk leading to an idle se-
T8, 78, 80 ave ves When velny
ted to complete the cirenit of mnagnet
reuib in parallel thevewith
established through the winding o
sistance reiay 82, innep armatuse and contact
of relay 77 to gronnd, The resi
Iny 83 15 sufs igh 0 provent the same
from opery 1g the time that magnet
26 1s stepping test brush 19 over grounded
terminals. But when the hon-grounded ter-
minal 93 is reached, sufficient currens flows
to relay 83 to cause its energization. Ths
stepping magnet 90 is included in series with
relay 83, but the resistance of rvelay 83 being
so high said magnet does not energize. The
operation of velay 83 completes a civenit
from battery, througl the winding of the line
elay (not shown) of the firgt selector 78, 79,
80, terminal 23, brush 17, contact and inner
upper armature of relay 82, conductor 84,
back contact and inner armature of relay 53,
conductor 50, and thence over the called line

ieetor

T

Lo 1.
Wi 180
i h 3
(23]

B as before traced, returning by conduector - f

51, outer armature and hack contact of relay
53, conductor 63, winding of slow relay 61,
left-hand armature and front contact there-
of, conductor 85, middle lower armature and
contact of relay 83, brush 18, termina] 23,
to ground through the other winding of the

selector line relay (not shown). Relay 81;-

which held its armatures attracted during
switch S, and while its
circuit was maintained opened by relay 60,

18 again energized in the circult above traced,
o &

1 by some other sub--

Y

F?

The attraction of the upper armature of ye-

Iny 83 closes a substitute cireitit for slow re-
lay 60 to replace the one previously de-
seribed. . The attraction of {he inner lower
armatire of reluy 83 closes o holding eircuit
for said relay in place of its original cirenit,
which Is severed by the deénergization of
slow relay 77 shortiv after the apening of
contact 75.  This civenit may be traced from
battery, side-switch arm 38, conductor 32,
winding, armature and contact of magnet 20,
winding, front contact snd mner lower ap-
mature of relay 83, test hrush 19, to the test
terminal 23 which has heen grounded upon
the seizure of seloctor 78,79, 80 in the woll-
known madner. '

The line of the first called substation B
3 now been axtended by way of the hunting
switeh S to o fivst svlockor switeh 78,70, 80,
The subseriber on operating his dial 69 ensses
sald selector to wove into engagement with
terminals 86, 87, 88 leading to the connoector

ald . 3 Joou - M 3
<, which in turn hag necoss to the desired
line . On 4

b
H

e seizure of the connector Cra
cirenit ig completed for Tine relay 89 ag £0i-
lows: bottery, th ough the upper winding of
relay 89, tepminal 86, brush 78, terminal 21,
prush 17, eontact and nner upper armaturs
‘of relay 83, conductar 8+ contuct and inper
armature of reluy 33, conductor 50,
armature and contuct of
terminal 14, over the

2115 b

velay 49, brush 11,
foop of substation B,
h 12, contact and lower ar-
condiictor 51, outer arma-
onfact of relay 53, conductor
] “rvelay 510 Jeft-hand arnature
and front contact of said relay 61, middle
lower urmature and contact of relay 83, hrush
18, terminal 2, brush 79, terminal 87, lower
winding of relay 89, (o ground. Relay 59
thus becomes energized in geries with' the
frst called tine B, and cloges a cireait for
slow relay 81, which places & ground at jts
lower armature on tost wire 80 to render the
switch C’ busy, and also to hold the cirenit
closed for relay 83 as ahove explained. The
subseriber now operates sender 69 to send the
tens and nnits impulses to the connector (V.
S Fesponse o the tens series velay 89
vibrates its armatnre and at cach retraction,
 circuit iy closed as follows for primayy
Stepping magnet 90+ grounded armatiye gl
back contact of relay 89, inney armature an(
ront contact of relay 81, winding of slow
relay 91 winding of magnet 90, side-switeh
arm 92, to hattery.  The aseape magnet 53 i
energized ag is well understond and at the
end of the teny Impuise sevies releases the
side switch into second position, Ty reSPonse
to the units impulses the following cireuit
15 closed for the secondary stepping maonet
94 : grounded armainve and back contact of
relay 89, inner armature and front contact

of relay 81, winding of relay 91 lof -hand

'l

armature and contact of relay 93, through

upper ¢
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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.advarnce brushes
25, 26, 27 over the group and into engage-
ment with the terminals of thessecond called
line D. Assuming line D to be idle, escape
magnet 93 deénergizes at the end of the final
serles and steps the side switch into third
position. In this position of the side switch
the ringing relay 96 is intermitténtly.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-
seriber at substation D responds the called

line relay 97 energizes, thereby causing the

ringing operation to-cease as already ex-

* plamed.

20

25

The telephone line of the third party at D
has thus been included in the connection and
all three subscribers may converse with one
another. Talking battery current is fed ta
the ‘substation A through the windings of
the.calling line relay 8§ 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 ¢’ instead of the called line
relay 58 of connector C. The second called

“ substation D receives battery current from

36

40

45

relay 97 of connector switch C’. The con-
versational circuit between lines A and B i
conductively separated by condensérs 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
101,

At the completion of conversation, the
calling party at.A hangs up his receiver to
effect a release of connector C and the re-
maining switches in the train interconnect-
ing his line with that of substation B, as has
already been set forth. When brushes 11,

. 19, 13 of connector C break engagement with

50

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 deénergiza-
tion of relay 81; which completes the fol-

lowing circuit for release magnet 102 of

- 65

conriector C’: battery, through the winding
of magnet 102; primary off-normal contact
108, 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

- are likewise released at this time.

60

What is claimed is: '
1. In a telephone system, a calling line, s
called line, means for establishing a con-
nection. between said lines, a third line,

* an automatically operated hunting switeh,

1,312,778

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 line,
and means controlled by the called st
seriber for completing the exfension of the
established connection .to said third line.

2. In a telephone system, a calling ling, 2
called line, selector and connector switches
for establishing a commection between said
lines, a third line, an automatic step-by-
step hunting switch individual to said con-
nectors, means controiled by the called sub-
seriber for initiating the hunting movement
of said hunting switch to extend the estab-
lished connection in the direction of the
third line, and means controlled by the
called subseriber for further extending the
established connection to said third It

3. In o telephone system a calling line,
called line, sending devices associated with
said lines, means Including selector and
connector switches for estanlishing a con-
nection between said lines, a third line,
an asutomatically operated hunting switch,

means conirolled by the called subscriber’s

sending device for starting the hunting
movement of said hunting switch to extend
the established connection to an idle selector
switeh, and means controlled by the called
subscriber’s sending device for operaiing
said selector and succeeding swit
further extend the established conn
gaid third line. :
. 4. In a telephone system, a calling line, a
called line, impulse senders associated with

said lines, means including selector and con-

nector switches for establishing & comnec-
tion between wald lines, a third line, sz an-
tomatically operated hunting swiicl
electromagnetic device operated under the
control of the called subscriber’s sender,
mesns controlled by said device for initiat-
ing the hunting movement of said hunting
switch to-extend the established connection
to ‘a selector switch, and means nnder the
controi of the called subscriber’s sender for
operating said selector and succesding
switches to further extend the established
connection to said third line. -

i,

5. In a telephone system, a calling ling, a :

called line, an impulse sender associated
with the called line, a train of antomatic
switches, means for operating said switches
to establish a connection between said lines,
a third line, an automatically operated hunt-
ing switch, & 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 io

start the hunting movement of said huunting
gwitch to extend the established comnection
to said second train of switches, and means

]
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controlled by said sender for operating said train of switches, and means for operating

second train of switches to further extend the switches of the selected train to include

the established connection to said third line. said third line in the established cohnection,
In a telephone system, a calling line, 8. In a telephone system, a calling line, a

6 a called line, an impulse sender associated called line, impulse senders associated with 35
with the called line, a train of automatic said lines, a train of automatic switches,
switches, means for operating said switches . Ineans controlled by the calling subscriber’s
to establish - talking connection between sender for operating said switches to estab.
said lines, an automatically operated hunt.- lish a talking connection between said lines, -

10 ing switch associated with the last switch g third line; a lurality of other trains of 40

* of said train, a third line, a second train of automatic switches adapted to extend said
automatic switches, means controlled by talking connection to the third line, an a’”

said sender for Initiating the hunting move- tomatie auxiliary switch arranged to test

ment of said hunting switch to extend said and select the firgt switch in each of sajd

15 talking connection to the second train of ‘plurality of trains of switches, an electro- 45

- switches, and means controlled by said magnetic impulse device and circuits con- .

. sender for operating said second train of trolled thereby, means including the called
switches to further extend the talking con- subscriber’s sender for transmitting  im-
nection to said third line, pulses thereto, said device being responsive

20 . 7. In a telephone system, a calling line, a to 5 definite number of impulses only to con- 59
called line, means for establishing a connec- trol said circuits to initiate the testing move-
tion between said lines, a third line, a plu- ment of said auxiliary switch whereby a
rality of trains of automatic switches ar- train of switches is selected, and means fop
ranged to extend said established connec- - setting the switches of the selected train to

25 tion to the third line, an automatically op- include said third line in the establishing 55
erated auxiliary switch arranged to test the talking connection,
condition of the first switch in each of said . In witness whereof I hereunto subscribe
trains of switches, means controlled by the my name this 3rd day of April, A. D,, 1918,
called- subscriber for starting the testing op- : v

30 eration of said auxiliary switch to select a - . HENRY P. CLAUSEN,



