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'The present in venti on relates to automatic 
or selli-automatic telephone systems and is 
nore particulariy concerned with test and 
superviso y arrangements for use in con 

5 nection with final selectors as employed in sich Systems. 
In cases where the release of the connec 

tion is under the control of the calling 
party, it will generally happen that if the 
'alling party delays to hang up at the end 
of a co::itection, since the colinection will 
retain estallised to the called party, the 
latter wil be usable to ini ia te a (rall in 
self in case he wishes to do so. Accordingly 

15 it is highly desirable, particularly in lanat 
tendel exchanges, to make sonne provision 
for (; Y'ercia ing this di Alicity so that in case 
tine calling party, whether maliciously or 
(therwise, onits to replace his receiver in 
he listial a her at the end of a conven'sa 

tion, the called party will not be inconveh iecei. 
According to one feature of the invitation 

the 'e fore, iii a system) en playing automatic 
25 switches it which the release of a connection 

is (): iaiiy controllied by the calling party, 
means are pro vieled for auton:Rti: liy effect 
i ing release iii lependently of the calling 
party afte: the ('lied party has hung up. 
According to anotheir featue of the inven 

tion in a systein employing alto:iatic 
switcies the releast of which is normally 
co}} ''(xiled by the calling party, ti ining appa 
rati: ss (º!) ni ne ) in i : > : : : iii aber of b:} { { {e:'y-feedi 
iing switi'ites is adapted to effect the release 
of an operated switch a predetermined time 
fier the ca?e party halings up. It is usu 

ally desi’alle titat 

Ct) 

the apparat fis providedl 
for 'stilleing these effects shall be common 

: ) to a nule of switches and it is then in 
portant to arrange that the effect of stic 
cessive everlapping calls frin different 
switcheys si l in be cinna! i ve sk«) as to 
e fect a reattire release before the prede 
te’innited tiimne peri ve has expirel. This also 
is taken cai'e of according to the invention 
ily the provision of a hunting switch for 
ascia: ing the conno apparatus with only 
one switch at a time and by arranging that 

50 the common apparat is natust be restored to 
in Arma! i between successive associations with 
different switches. 
The above features will be better appre 

ciate from the following description of 
3, one inlethod of carrying the invention into 

effect, which is illustrated in the accon 
panying drawing. It will be understool 
however, that this arrangement is given by 
way of example only and that various nodi - 
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 circuits of a con 
necter or final selector of well known type 
together with the alarm and supervisory 
e luipment which is coun non to a number 
of connecter's depending on the capacity of 
the rotary switch. 

In I'del' that the coin plete operation of 
the appara?ii slow i nay be properly under 
stood, a brief description will first be given 
of the changes which take place when the 
coialecter is used for extensing a connectii: 
to a wanted line, though since the norm at 
operating circuits of this switch are well 
ki town and formu no part of the in vention, 
they will not be described in filii deitail. 
When the switch is taken into use from a 
p!'eceding selector, line relay A operates 
it is completes a circuit for release relay 3, 
which prepaires the switch for operation and 
su polies eart to the release trunk conductor 
to hold up tine preceding switches. Til e! 
calling pacity then dials the next digit is 
tie wanted number whereupon relay A (le 
energizes correspondingly and itapulses are 
sent to the vertical magnet to step the switch 
!p to the required level. Relay C, which is 
slow, is operated throughout the taii) of ii 
pilses and when they tel'iinate it release: 
and connects the operating circuit througi 
to the rotary magnet. This magnet is ac 
cordingly operated in response to the next 
and last train of imilises and the 'enon 
i"ctates the wipei's int) engage ent with 
the contacts of the desired line. Relay E 
is terated throughout this traii of illses 
and serves to delay the testing operation lai - 
til the wipers have conne to est. In (: -- 
the waniel line is bi sy, rel: Y (i th: ) - 
erates to prevent the connection being 
switched through, and to give husy tone to 
the calling party, while if the line is free, 
relay it operates in series with the cut-off 
relay of the wanted party's line switch and 
connects up the line wipers and starts the 
ringing. When the wanted party replies. 
the ring-cut-off relay F operates to disco 
neet ringing current and complete the speak 
ing connection and enlains locked up i 3 
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the release trunk conductor. The back 
bridge relay D is then operated over the 
Waited 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 relay releases earth is re 
noved from the release trunk conductor 9 
whereupon all the preceding switches are 
released in known nanner. Moreover a 
circuit is also 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 should delay to hang up, the con 
necter would remain in its operated position 
and the effect of replacing the receiver at 
the callel -substation would be merely to de 
energize relay ID; then in case the callel 
arty wished to initiate a connection him 

self while the connecter was still in operated 
position, he would be una:le to do so as the 
only effect produced when he renoved his 
receiver again would be the re-energization 
of relay D. Owing to the delayed release 
feature about to be described however, this 
state of affairs will not persist indefinitely 
and after a short interval the switch will be 
ireleased and preferably an alarin will be 
given to notify an attendant; this operation 
will now be described in more detail. 

It will be seen that under the conditions 
which it is desired to guard against, relay 
J' will be esperated but relay D will be die 
rinergized. In these circumstances a circuit 
is completel as follows: battery, lalp Li’, 
(which is individual to the connecter 
shown), arliature 13 and its front contact, 
armat tre l' 1 and its back coniact, contano in 
lead 20, back ("Kota (ºt, antil ariature 42, vvind 
ing of rolay I, to earth. Relay I, the'eupon 
Opera tes ahol a é, a rinna i tre 21 connalet es a cir 
cruit vv li ºl exte els i over arima i u "o 22 and its 
in elk contact, lack contact and armature 43, 
interi'upter cottack and Winding of magnet 
ID? to bat# e!'y. Tlhe Wiper's 1——6 (}f the t?O 
tary switch are therefore set in operation 
and as skoon as wiper 1 leaves its no'lal 
''iontact, eajrih is coinnected over the lank 
of this wiper to liaintain a circuit for the 
magnet so that the switch conties to ope'- 
ate, even in case relay should be de 
energized at this tinne. The advance of the 
\sipei's continues until they engage the con 
tacts associate with the collecter which is 
being held, whereupon wiper 2 encounters 
earth, and a circuit is empleted from the 
release trunk conductor 9, front contact and 
a 'nature 12, back contact and armattire (). 
contact in the bank of wiper 2 and said 
wiper, back contact and al'mature 41, uppel' 

winding of relay CO to battery. Relay CO 
is thereupon operated and at ai'iature 22 
opens the circuit of the in agilet D' so as to 
bring the switch to rest; at ai'iature 24 
'oipletes a direct circuit to earth for the 
annp LP, at the same time shorting out 
relay L; at armat tres 23 and 25 connects 
up the ciock contacts CC so that impulses 
are sent to the chain of relays 27-32 anti 
at a nature 26 prepares locking circuits for 
these relays. 

It should be mentioined at this point that 
the arrangement of the circuits termits a 
connecter to be reached over the normal 
contacts of the rotary switch, as shown, and 
in this case the relay I does not actually 
operate since a circuit is at once completed 
for relay CO and the magnet circuit is 
opened before the wiper's have been moved 
The more general cae las been described 
aboy e lowe yer i orier to give a fuller un 
derstanding of the circuits. 
Tie clock contact: CC are ('s inveniently 

close e very half miniute ai tipon the fi:'st 
ciostre after the operation of relay CO, a 
circuit is completed for two-step relay 27 
which thereupon operates its light aim tre 
34 so as to connect up its lower winding. 
When contacts CC ofen, the Short-circuit 
';) d this win its r is removed and the re 
ity operates fully aid at armature 33 trans 
fers the circuit from the contact : C{ to the 
Hext, claia relay 28. Since six chain "clays 
are provided it will be appreciated th?t 
after the lapse of a three-minute interval, if 
the conditions still pei'sist, the last reay 3:2 
wil lie Operated and this in addition to 
joeking ip) to a "natu!'e 26 a 8 lista, at arma 
ture 37 cehiletes a circuit over lead 38 for 
an a larm. at armature 35 complet es an adei 
ti na i circuit o ver te lower wildling of re 
y ('{') vivinich circuit ex É endis o ve ' wi per ! 

f) ºle elease rk (!" (1' 9. :(l t a'- 
una tre 36 competes a circuit which extends 
over wiper 3 and the off normal contacts of 
the connecter te release ma's en 't Z. Wieje - 

C LL LEaSLS HHLagSLLLLS SSSLLLSSaS SLL LLL 
swit 'l is restore: l t t > ritor' l iii. ii i k' , n - e 
(uence of the release of the switch, the called 
iarty is 1o longer prevenied from exte 
is a call bit in the arrangement shown the 

r'i trina } { f':in of swit b'links stil i'eihaiiss se ! 
ui} {| {i! i lhiº : { { {'º}ndai !! t . vAlicº liras : hace n } } { } { ifie, } 
bs the alarin, take: steps to release then. 
n order to loca o the switch which las liti 

atel tie alla " : , tº his only to look for the 
lamp i P whicl is titrated. When the switch 
train is fiaiv cie:aret down a in ea't in is 
remove fioi: tle release tr:nk en lucier 
9, rejay ("O di ei-enereizes and a honning (ciri 
cuit is the completed from earth. wiper 1 

i tle in inning iba ::. "natur'e 2:2 and its 
ck 'oitaci, baek 'ntact and a "nature 43. 

and interiliier volt: ct and winding of 
ulagiet D' to battery, so that the switch is 
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restorel to normal in readiness fo i'r 'eoperal 
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 circuit 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 call requiring attention sioull oc 
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 ti'unk con 
ductor. For instance, the eartl extendedl 
over wiper 3 might be arranged to operate 
a slow releasa relay which oened the cir 
cuit of relay A and thus effected the release 
of relay 3 also, and hence the completion 
of the release magnet circuit. It will be a 
preciated also that in case the battery feed 
ing was from the first switch in the train 
rather that the last, he common equipment 
woil for the sake of convenience prefer 
ab!y be associated with this first switch, 
though clearly also the called party's line 
would be freed if only the connecter switch 
we'e released. 
A brief description will now be given of 

the sequence of operations in case the equip 
uit slho wºn is to be se for effecting rott - 
ing tests. In this case a test plug is inserted 
in the jack J and a circuit is then completed 
for the operation of relay S. This relay 
thereupon at ar?nnature 41 disconnects te re 
lay CO, at amat : 'e 42 disconnects the relay 
I, anc at a Imai ure 43 chanses (ver i le cir 
cit for ille rotary magnet I) so that it i:ay 
le controlled by way of the test plug. It 
will be seen that a circuit is connie to d or 
lhe magnet I)" over \vie: 4 as log as tais 
Wiper elegages contacts asociated with con 
necei's which are in use, as in clicated by the 
l'esence of earth on the release tink ("on 

(Ictor. The wiper's of the switch the refore 
('()) { if (!e to '(?! at o tintil tley are novel ini o 
SSgggggSLLSEL LLLL SS LLSSSS SSSSSS Etg S S 
key IX il the testing eqipient is then 
LLLGLSS SLSaSLSL0 S SSSSLS S SLLLaLLLL 
th 'oi 'g': the dial springs i );3. () wer wiper's 5 
and (3 : ) (by way of line conductoi's anti 8 
ft)'' the iline 'elay A. This accordingly op 
elates in the usual manner and completes a 
circuit for relay B, upon the operation of 
which earth is connected to the 'elease trunk 
conductor' to busy this connecter to selectors 
having access to it. The operation of the 
key K 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 (ºperate. The at tein la int now un hanipu? 
lites the dial as desired, for instance in a '- 
cordance with the test numer, where po! 
the impulses produced at the springs DS are 
effective for setting the connecter switch in 
the same way as under the control of a call 
ing subscriber. When the attendant luas as 
certained that the switch has operated Satis 
factorily, he will restore the key K thereby 
ogening tilne circuit for the line l'el: y \, 
which will release and open the circuit of 
relay B. When both these relays have fallen 
away a circuit will be completed for the re. 
lease magnet and the switch Will be resto el 
to normal as usual. In the meant ille, the 
completion of the circuit for the lagnet I 
at the lower springs of the key K Willi calise 
the rotary switch to hint for the next free 
connecter upon which the same test may 
then be inade. In case the switch has not 
returned to nomal when the attendant, with 
draws the plig from the jack j, this will be 
taken care of when relay S de-energizes since 
the usual honning circuit is thO}} Complet i (l 
o vir vviper 1. 
What is claimed is: 
1. In an automatic telephone systein 

wherein connections between called all call 
ing lines are made by means including a 
'onnecter, and wherein the connecter is ar'- 
rangred so that it may be maintaine! in ai 
operated position when the called pai'iy (e- 
minates the call, a device operated l'espon 
sive to the termination of a call by the called 
::ty to hunt for the connecter. : signal in 

dividual to the connecter operated Wien the 
coinecter is found, and a signal in the (le 
vice operated within a redeter tied pei'io 
(if tinne, 

2. In an automatic telephone system 
vylere in connections between calle atin ('; -- 
ing lies are made by means including a '('in 
necter, and wherein the connects i' is a 1 
ranged so that it may be mai 24 in el in its 
o) { r:nted position when the ca! e il ;):'t y te i’- 
minates the cali, a device operatedt responsive 
to the termination of a call by the called 
party to hunt for the connecte', a signal in 
(ividual to the connecter operated when the 
e)nne(ter is fonºl, tºl heas ())e':tel 
i redet er ninel periol of time i herafi er to 
'\iese lie (One Cer. 

3. In a telephone sy's en Whe eith a c* - 
rect er is directly con rolled ly the calling 
arty to establish connections to a desire 

line and where in the connecter is released 
responsive to the terilation of the cail by 
the calling party, a connecter releasing 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 a in automatic telephone system 
wherein ('onnections between called ant 
calling lines are made by means of switches 
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iielling a ?ii, a connecter, and wherein the 
connecter is arranged so that it may be 
maintined in its operated position when the 
called party tellininates the call, a time 
measuring device initiated in its operation 
responsive to lie terraination of a call by 
the called party, nea is for releasing both 
sid (evice an die Switches includin the 
c« »nnet "ter when the calling party te; ni inates 
; he call, anci means operated by the time 
meast riigi de vice if it is not released within 
a prelate: ined period of time to ci se 
the t’i !e: se of the ce Directer while main 
taining the other switches operated. 

5. In a telephone systeen Wherein a con 
neeter is; sed te) establish Connection to : 
de?ire iiie and i wle!" in the conh?eteir is 
releasel responsive to the termination of 
the call by the calling pairy, a device for 
issuiring tie release of the connecter within 
a preleter nie period of tiivne after the 
«alle party terminates the cal, a signa 
indivi (tual to the (le vice tº) indicate that the 
de vice has operat el to cause the release of 

coinnerter, a un a sirna individit al to the 
coinik ('it' i' to iticate that it its been 
Feleased by said device. 

6. in a telephone systein wherein a con 
lecter is used to establish connections to a 
(esired line and where in the connectei' is 
released responsive to the tertaination of 
the cai by the calling party, a device for 
instiring the release of the coinnecter within 
a precie termineci period of till:e after the 

t Irty terminates the call. mea;}; for 
renderi:g the de vice inefective for releasi 
upses and f' causing said device to all 

toratically hun i for an idle co: i étier, 
eans for testis: the connecte' over said 

ievice, and neans responsive to the te: ini 
nation of the test to cause the device te hit 
f : a (ifferent connecter. 

7. En ceimhli ja fiorì, a hatin le vice. a 
plurality of c 3:nt eter's accessile thereto, 
meains for at Cina ically starting siel de 
rice luzni ing for a connerteir over which a 
alled party has terminated a call while the 
calling party is attempting to continue the 
call, a signal operated when the connecter 

is foll nd, imantially operated means for pre 
venting that hunting movement of the de 
vice and for causing the device to auto 
matically hunt for and select an idle 
connecter, means for testing the selecte 
connecter, and means responsive to the 
terlination of the test to cause the device 
to hunt for a different idle connecter. 

8. In combination, a hunting device, a 
pirality of connecters accessible thereto, 
1) reais for automatically starting said de 
vice hunting for a connecter over which a 
:alled party has terminated a cali while the 
calling party is attempting to continue the 
call. a signa operated when the connecter 
is found, mantially operated means for pre 
venting that hunting movement of the de 
vice and for causing the device to auto 
natically hunt for and select an idle 
connecter, means for testing the selected 
connecter, mens responsive to the termin:- 
tion of the test to ca se the (levice to hint, 
f : r a (liffei"en t. i(!le {?(»nnecter, and conneC 
tions effective when the nanually operatel 
ne: ) is is a lease ; ; ) cause the return of the 
(device to its normal position. 

9. In a telephone system the combination 
with a connecte', of a device for in: ring 
tha release of the connecter within a pre 
deterrained period of time after the called 
party terminates a call, and means in the 
device for converting it into a connecter 
testing apparatils. 

i (). In a telephone system, a testing de 
vice, a plurality of connecters accessible 
tle i' te, neans for causing the device f :) 
ut entre tically hunt for and sellert ein icies 

( ; ) is acter, a key in said device for seizing 
o; releasily the selected connecter, means in 
the de vice for testing the Seized co) i et er 

: lessire il manni ’, al nie: this l'esponski var 
tie recese ope"ation of the kv to cits: 

LL SSSLLLLLSSLL SLLSS LLLLLL S LLLLS S S SL L SLLLLLLLL L 
(i j?e i ent ille («)ninecter. 

In vitress whereof. I at 'er to sibs file 
ity ame this 29th day of November. A. D. 
1926. 

REGINALD TAYLOR. 
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