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The present invention relates to automatic
or sert-automatic telephone systems and is
wore particularly concerned with test and
supervisory arrangements for use in con.
nection with final selectors as employed in
stch systems.

In cases where the release of the connec-
tion is under the control of the alling
party, it will gencrally happen that if the
alling paity delays t6 hang up at the end
of a connection, Since the connection wilil
rereain establivhed (o the callod party, the
Iatter wili De unable to initiste a call hin.
self in case he wishes to do so. Accordingly
it is highly desirable, paiticularly in unat-
tended exchanges, to muke some provision
for evercoming this difficulty so (hat in case
the calling party, whether maliciously or
otherwise, omits to replace his veceiver in
the usnal manner at the end of a conversa-
tion, the called party will not Le inconven-
ienced,

According to one feature of (he invention
therefore, in a svstem eniploying antomatic
switches in which the release o a connection
is normally controlied by the calling party,
means are provided for automatically effect-
ng  release ndependently of the ealling
party aficr the enlled parvty has hnog up.

According to another Teattre of the inven-
tion in a system employing  automatic
switehes the release of which iy normally
conteciled by the calling party, timing apna-
vatts common {o & number of butiery-feed-
g switches is adapted to effect the release
of an operated switeh a predetermined time
alter the eatled party hangs up. Tt is usu-
ally desivable that

.

the apparatus providad
for producing these effects shall he conmon
to a number of switches and it is then im-
portant to arrange that the effect of suc-
cessiveoverlapping  calls from  differont
switches shall not be cumulative as {o
effect a premature release hefore the prede-
termined time peried has expired.  This also
is taken care of according to the inveniion
by the provision of a hunting switch for
wasociating the common apparatus with only
one switch at a time and by arranging that
the commor apparatus must be restored to
nermal between successive associations with
different switches.

The above features will be bettor appre-
ctated frowm  the following deseription of
one wmicthod of carrying the invention into
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155473, and in Great Britain January 6, 1926.

effect, which is itlustrated in the accom-
panying drawinge. It will be understood
however, that this arrangement is given by
way of example only and that varions modi-
fications of it could be devised without ex-
ceeding the scope of the invention.

Referring now to the drawing, this shows
in the usual manner the cirenits of a con-
necter or final selector of well known type
together with the alarm and SUPeTvisory
equipment which is common to g nitmber
of connecters depending on the capacity of
the rotary switch.

In order that the coinplete operation of
the apparatus shown may be properly under-
stood, a brief description will first be given
of the changes which take place when the
connecter is used for extending a connection
to a wanted line, though since the normal
eperating cirenits of this switeh are well
known and form o part of the jnvention,
they will not be described in full deiail,
Wihen the switch is taken into use from a
preceding  selector, line relay A operates
aind completes a cireuit for release relay 13,
whicli prepaves the switch for operation and
supplies earth to the release trunk conductor
to hold up the preceding switehes,  The
calling party then dials the next digit n
thie wanted nunber wheretpon relay A de-
energizes correspondingly and impulses arve
sent to the vertical magnet to step the switeh
up to the required level, Relay C, which iy
slow, s operated throughout the fiain of .
plses and when they terminate it releqs e
and conneets the operating cireuit through
to the votary magnet. This magnet
cordingly eperated in response to the next
and Iast train of impulees and thereupon
rotates the wipers info engameniont with
the contacts of the desired line. Relay K
isoperated throuehout this train of ipnises
aud serves {o delay the lesting operation un-
il the wipers have come to rest.  In e
the wanted line iy busy, relay G then ep-
erates  to prevent the connection being
switched through, and 1o give husy tone to
the calling party, while it the line is free,
relay H operates in sevies with the ent-off
relay of the wanted party’s line switch and
connects up the line wipers and starts the
inging. When the wanted party replies,
the ring-cut-off relay F operates to discon-
neet ringing current 'and complete the speak-
ing connection and remains locked up to
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the release trunk conductor. The back-
bridge relay D is then operateid over the
wanled party’s loop and in the arrangement
shown reverses current flow back over the
connection for supervisory or metering pur-
poses.

The circuits remain in this condition while
the conversation is in progress, and when
the calling party hangs up. relay A de-
energizes and opens the circuit of relay B
and when this velay releases earth 1s ve-
moved from the release trunk conductor 9
whereupon all the preceding switches arve
released in known manner. Moreover a
circuit is alsn completed over the off-normal
contacts for the release magnet Z of the con-
necter which operates to restore the switch
to normal. In case however the calling
party sheuld delay to hang up, the con-
necter would remain in its operated position
and the effect of replacing the recciver at
the called substation would be merely to de-
energize relay D1 then in case the called
party wished to initiate a connection him-
celf while the connecter was still in operated
position, he would be unable to do so as the
only effect produced when he removed his
recoiver again would be the re-cnergization
of relay D. Owing to the delayed release
foature about to be described however, this
tate of affairs will not persist indefinitely
and after a short interval the switeh will be
veleased and preferably an alarm will be
given to notify an attendant ; this operation
Will now be deseribed in more detail.

1t will be seen that under the conditions
which it is desired to guard agalnst, relay
I will be eperated but relay D will be de-
energized. In these circumstances a eireuit
is completed as folluws: battery, lamp LP,
(which individual to the conpecter
shown), armatare 13 andd its front contact,
armature 11 and ifs back contact, commoi
lead 20, back contact and ariature 42, wind-
ing of relay L to earth. Relay L theyeupon
operates and ab armaiure 21 completes a civ-
cuit which extends over armainre 22 and its
taek eontact, Lack contact amdd armature 43,
interrupter contact and winding of magnet
1’ to batiery. The wipers 1—0 of the ro-
tary switch are thevefore wet in operation
and as soon ws wiper 1 leaves 1is nerual
contact. earth is connected over the bank
of thiz wiper to paintain a cireuit for the
magnet ~o that the awiteh continues to oper-
ate. even in case relay T. should be de-
energized at this time. The advance of the
sipers continnues until they engage the con-
tacts associated with the connecter which is
being held. whereupon wiper 2 encounters
earth, and a circuit is completed from the
release trunk conductor 9, front contact and
armature 12, back contact and armature 10.
contact in the bank of wiper 2 and said
wiper, back contact and armature 41, upper
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winding of relay CO to battery. Relay CO
i« thereupon operated and at armature 22
opens the cireuit of the wagnet D7 so as o
bring the switch to vest; at armature 24
ompletes a divect civenit to earth for the
lamp LP, at the same time shorting out
relay Li; at armatures 93 and 25 connects
up the clock contacts OO so that impulses
cont to the chain of relays 27-—32 and
locking eirveuits for

are
at srmature 26 prepares
these relays.

1t should be mentioned at this point that
the arrangement of the cireuits permits 2
connecter to be reached over the normal
contacts of the rotary switeh, as shown, and
in this cace the relay Lo does not actually
operate since cirenit is at once eompleted
for relay (O and the magnet cireuit 1s
opened Defore the wipers have been moved.
The more general caze las been deseribed
above however in order to give a fuller un-
derstanding of the circuits.

The clock contacis CC are conveniontly
clos~d every half minute and upon the first
clostire aftor the operation of relay CO, a
cirenit is completed for two-step velay 27
which thereupon operates its light armature
94 wo as to connect up its lower winding.
When contactz CC open, the chort-cireuit
round this winding is removed and the re-
iay operates fuily and at armature 23 trans-
fore the circuit from the contacts C{ Lo the
pext chain relay 28, Since six chain velays
e provided. it will be appreciated that
after the lapse of a three-minute interyal, if
the conditions still persist, the last relay 52
witl Le operated and this in addition to
Jocking up to amature 20 as ugual, af arma-
fture 37 completos a chrenit over fead 28 for

W arpature 35 complefes an addi-
{iomal cirenit over the lower winding of re-
loy CO which cirenit extends over wiper 4
to the refease (runk conductor 9., and at ar-
matie 36 compietes a cireuit which extends
over wiper 3 and the ofls normal contacts of
ihe connecter to release magnet 7, wheie-
apon the release magnet operaies and the
wwiteh is restoresd Lo vormne In conse-
quence of the release of the switch, the called
parfy is o longer prevented from extend-
ime a call but in the arra

L O

mg ygement shown the
crivinal train of aywitehes stifl vemwaing sel

poandil the sttendant who L been ot itied
v the alarm, takes steps Lo release them.
Tn order to loente the switch which las fiditi-
ated the alar. he has only (o look for the
lamp LP which i iohted. When the switeh
train is finally cleared down el earth s
vemoved from the release trunk conductor
9. relay CO de-eneruizes and a homing cir-

cuit is thea completed from eavth, wiper 1
s the homing bantn, armature 22 and its

i
J sinet, back centact and armature 43,
and interrupler contact 1 winding of

ruj

and
nlagnet to battery, so that the switeh is
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restored to normal in readiness for reopera-
tion in the case of another blocked call. It
will be appreciated that in case the calling
party hangs up before the three-minute in-
terval has expired, the cireuit through the
upper winding of the relay CO will be
opened and such of the chain relays as have
operated will be released so that there is no
danger of the effect being cumulative in case
another eall requiring attention should ce-
cur on some other connecter immediately.

It will be apparent to those skilled in the
art that though the arrangement shown is
only adapted to effect the release of the
connecter while keeping the remainder of
the switch train set up, there would be no
particular difficulty in arranging for the
whole connection to be released by the re-
moval of earth from the release trunk con-
ductor. For instance, the carth extended
over wiper 3 might be arranged to operate
a slow release relay which opened the cir-
enit of relay A and thus effected the release
of relay B also, and hence the completion
of the release magnet circuit. It will be ap-
preciated also that 1n case the battery feed-
mmg was Trom the first switeh in the train
rather than the last, the common equipment
would for the sake of convenience prefer-
ably Dbe assoclated with this first switch,
though clearly also the called party’s line
wouid be freed if only the connecter switch
were released,

A brief deseription will now be given of
the sequence of operations in case the equip-
nient shown is to be used for effecting rout-
ng tests. In this ease a test plug is inszerted
in the jack J and a circuit s then completed
for the operation of relay 8. This relay
thereupon at armature 41 dizconnects the re-
iay CO, at armature 42 disconnects the relay
L, and at avmature 43 changes over the cir-
cuit for thie rotary magnet D7 go that it way
he controlied by way of the test plug. It
will be seen that a civeult s compicted for
the maenet D7 over wiper 4 as long as this
wiper engages contacty axsociated with con-
necters which arve in use, as indicated by the
presence of earth on the release trunk con-
ductor. The wipers of the switeh therefore
conlinue to rofate until they are moved inlo
cnpngeient with a free connecter and ihe
key K tn the testing equaipment is then
thrown, whercupon o civeuit i completed
through the dial springs 113, over wipers H
and 6 and by way of line conductors 7 and 8
for the Hine relay Ao This accordingly op-
erates in the usual manner and completes a
cireuit for relay B, upen the operation of
which earth is connected to the release trunk
conductor to busy this connecter to selectors
having aceess to it. The operation of the
key I also opens the original circuit for the
magnet D’ so that when this earth is extend-
ed back to wiper 4, the magnet shall not

again cperate.  The altendant now manipu-
Lates the dial as desived, for instance in ac-
cordance with the test number, whercupon
the impulses produced at the springs DS are
effective for setting the connccter switch in
the same way as under the control of a call-
ing subscriber. When the attendant has as-
certained that the switch has operated salis-
factorily, he will restore the key K thereby
opening the civeuit for the Line relay A
which will release and open the civeunit of
relay B. When both these relays have fallen
away a circenit will be completed for the ve-
lease magnet and the switch will be restored
to normal as usual. In the meantime, the
completion of the circuit for the magnet D’
at the lower springs of the key K will cause
the rotary switch to hunt for the next {ree
connecter upon which the same lest may
then be made. In ecase the switeh has not
returned to normal when the attendant with-
draws the plig from the jack J, this will be
taken care of when relay S de-enevgizes since
the usuzl homing eircuit is then completed
over wiper 1.

What is claimed is:

1. In an sutomatic telephone  =vstem
wherein connections between called and cali-
ing lines are made by meass including a
ennecter, and wherein the connecter is ar-
ranged so that it may be maintained in an
operated position when the called pariy ter-
minates the call, a device operated respon-
sive to the termination of a call by the called
party to hunt for the connecter, » signal in-
dividual to the connecter operated wien the
connecter 1s found, and o signal in the de-
vice operated within a predetermined period
of time.

2. In an antomatic telephons  system
wherein conuections between called and eall-
ing lines are made by means Including a cen-
necter, and wherein the conneetir is uar-
ranged so that 1t may be maintained in s
operated position when the called prrty ter-
minates the eall, a device operated responsive
to the termination of a call by the called
party to hunt for the connecter, a signal in-
dividual to the conneeter operated when the
connecter i3 found, and means operated a
predetermiined period of time thereafier to
refease the connecter. ‘

. In oo felephone system wherein a con-
recier is divecdy controlied by the calling
party to establish connections to a destied
line and wherein tire connecfer 1s released
responsive to the termiination of the cail by
the calling party, a connecter releazing de-
vice, and means in said device operated a
predetermined  period of time after the
-alled party has terminated the call to cause
the release of the connecter.

4. In an automatic telephone system
wherein connections between called and

calling lines are made by means of switches
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imcluding a final connecter, and wherein the
connecter is arranged so that it may be
maintained in its oper ‘dﬂ(] position when the
called pavty terminates the call, a time
nreasuring deviee mitm ted in ity operatlon
responsive to the termination of a call by
the ecalled party, means for rele ninﬂ both
said device and the switches 1nchldmr‘ im
cennecter when the calling pmtv terminates
the cail, and moans oper wed by the time
measuring deviee i it is not released within

a predeteqmined periad of time to cause
the wvelease of the conmecter while main-

the other switches operated.
telephone system wherein a con-
to establi=h connection to a
desived line and wherein the connceter is
veleased e pomr e to the termination of
the eall by the ealling party, a device for
insuring ti:e relense of the o nnecter within
a plml“tot“‘mm! period of time after the
called party terminates the 1‘:.1!‘, a signal
individual o the device to indicate that fhv
dm’ice has operated to cnuse the relense of
2 cennecter, and a sienal individual to the
connecter to indicate that it has been

released by said deviee.

6. In a to]q hone system wherein a
necter is used to establish connections
o
o

taining ¢
5. In a

neeter 1o used

desired line and whevein the connec
released responsive to the termination of
the call by the calling party, a device for

msuring the release of the connecter within
a vredetermined period of thwe after the
ty terminates the eall, means for

the flf“ ico ineffective for release
parposes and for causing said deviee to an-
tomatically hu f(n an idle eo \
means for tostm_s:{ the connecter over =ald
device, :‘;n(? e ‘oapmﬁm\ o tf) the termi
nation of the f«)x* to cause the doeviee to hun

for a different connecter.

wmeriel

t

7. In combination, a hunting <h“'if'e a
plurality of ("}iin.""f < aceessible there

ally starting said de-
"ro huating for a connecter over vhich a

alled party has terminated a call while the
a]ung party is attempting to continue the
call, a signal operated when the conmnecter

means for aut

xlq. e
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is found, manually operated means for pre-
w*zhnw that Imnl.nﬂ' movement of the de-

vice and for ausing the deviee to auto-
nmtl'cahy bunt for and select an idle
connecter, means for testing the selected
connecter, and nieans responsive to the

fermination of the test to cause the device
to hunt for a different idle connecter.

8. In combination, a hunting device, 2
plar ality of connec ters accessible therem
means for automatically starting said e
vice hunting for a connecter over which a

called party has terminated a call while the
c:x}l,m;z party is attempting to continue the
call, a signal operated when the connecter
is found. manually operated means for pre-
venting that hnntmw movement of the de-

ice and for causing the device to auto-

matically hunt for and select an idle
connecter, Imeans for testing the selected
cont ((:101 . means responsive o0 the fermina-

ti(m of the test to cause the device to hunt
fur a different idle ¢onnecter, and connec-
Gons effective when the mimnﬂl‘.y operatad
means ig relenzed to cause the return of the
dovice to its normal position.

9. In a teleplone \Vs‘em the combination
with a connecter, of a device for insuring
the release of the connecter within a pre-
determined period of time after the called
party ferminates a call, and means in the
device for converting it connecter
testing apparatos,

10, In a m!ophm’\o system, a testing de-

into a

ilw device to

C':’\‘r ert o "]

Tor

<
e, means

cally

mu.smg
hd‘wt fﬂ' an/]

;(iz(x

‘E’H(t ’(‘ vice fn' ‘r“ ‘Un@ the ﬁsezx(vl c()*vww!m'
noa desired manner, and mieans vesponsive
o the velease )puz\tmn of f‘vs kowv to eruse
TR >1m<‘<§'” to 1 for solect a

hant for and
1t 1dle connecter.

In witness whereof, T hevennto subseribe
my name this 2%th <hv of Navember, A, D.

1926.
REGINALD TAYLOR.
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