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Cairns. 

The present invention relates to automatic tele 
phone Systems and is more particularly con 
Cerned with “last' or “overflow' contact ar 
rangements in a selecting switch. 
According to this invention instead of a “last' 

or "overflow' contact position being provided for 
each group of outlets a single contact position is 
provided common to all the groups of outlets in 
the SWitch on which the switch is stopped after 
an unsuccessful search in a group of outlets and 
arrangements are provided whereby action dis 
tinctive of the group which has been searched 
unsuccessfully is effected. This action may be 
the operation of an overflow meter appropriate 

15 to a particular group or the giving of a distinc 
tive tone or both or any other desirable opera 
tion. . . . . . . - 

The selecting switch in this invention is pro 
vided with a marking device for inarking the 
group to be searched. This device may be indi 
'Vidual to the selecting switch or may be in a cir 
cuit coinnon to a number of selecting switches 
arid connectable to one of them at a time. The 
device is connected as required to apparatus for 
peiforning the operations distinctive of the 
raked group. 
The marking device may take the form of a 

Single riotion digit switch, one bank of which is 
COInnected to the apparatus to be controlled in 
accordance with the outlet group searched if 
this Search is unsuccessful, and the wiper asso 
ciated With this bank is connected to the last 
contact position in a bank of the selecting switch. 
This connection is preferably made to one of the 
Speaking wire banks, a suitable potential being 
applied to the appropriate bank wiper for the 
operation of the apparatus to be controlled. If 
the switch is testing for a “free potential the 
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Collection Cf. this potential to the test bank con 
tact in the overflow position may include a relay 
which operates in series. With the test relay and 
applies the potential to the Speaking wire wiper 
for operating the apparatus connected to the 
digit switch bank. The relay connected to the 
test bank contact in the overflow position may 
effect the connection to the calling line of busy 
tone, the connection of any other tone being 

55 

k}rought about by a relay connected to the digit 
Switch bank, a change over contact of this re 

50 clay being connected in series with the contacts 
of the relay connecting the busy tone. 
An embodiment of the invention Will now be 

described by way of example in conjunction with 
the accompanying drawings. 

Figures 1, 2 and 3. When placed side by side rep 

(C. 19-18) 

resent a circuit diagram of the essential parts of 
the System. 
The drawings show a group selector which is 

preceded by a numerical selecting switch and 
Which is controlled by a common control circuit, 
the group in which a free line is to be selected 
being marked by a digit switch in the common 
Control circuit which responds to a train of im 
pulses. The circuits of the group selector are 
ShOWin above the dotted line and those of the 10 
common control circuit below this line. 
The selector is of the rotary single motion type. 

and rotates at a high Speed. It is rotated by a 
pair of electromagnets DM and DM2 acting on 
a rotatable ai'nature, the armature spindle be 
ing Suitably connected to the wiper shaft by 
means of gear wheels in order that a desirable 
Speed of wiper rotation may be attained. For 
Contlolling rotation of the Switch a magnet SM 
is provided the armature of which operates a 
Sprag having teeth in its edge for engaging the 
teeth of one of the gear wheels in the driving 
mechanism of the Switch. When the sprag mag 
net is not energized the Sprag engages a gear 
Wheel of the driving mechanism and prevents ro- 2 
tation of the wiper shaft. When the magnet SM 
is energized the Sprag is withdrawn and contact 
Sin is closed by the magnet armature thereby clos 
ing a circuit for one of the driving magnets DMA 
or DM2. It may here be remarked that it is con- 3 
venient for the driving magnets to be arranged 
With their pole-faces 90° apart with respect to 
the circle of rotation of the armature, energiza 
tion of a magnet effecting a 90° rotation of the 
arnature, this rotation being the amount re 
cuired to advance the SWitch Wipers from one. 
contact to the next. Associated with the arma 
ture is a cam device acting on contacts dim and 
dim2 for directing current to the two driving mag 
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Iiets, alternately. In the drawings contact dinn, is 40 
shown closed and dim2 open. When the Sprag 
magnet is energized contact Sim closes and magnet 
DM energizes and the armature commences to 
rotate. The can now comes into operation, opens 
contact dim and closes dim2 and this is timed so 45 
that magnet, DM2 is energized when a pole of the 
arinature has been sufficiently rotated So as to be 
attracted by Inagnet, DM2, and the arrnature is 
rotated a further 90°. During this second quad 
rantal rotation the cam again comes into opera- 50 
tion, and opens contact dim2 and closes contact 
dim. So that another quadrantal rotation is com 
merced. The SWitch is stopped by de-energizing 
the Sprag magnet which thereupon opens the 
driving magnet, circuit at contact Sm and bringS 56 
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2 
the Sprag into engagement with the gear wheel 
Of the driving rnechanism. 

the Selectol is provided With 8 double ended 
WiperS 4. Such Wipers comprising a set, a set hav 
ing two Speaking wire wipers, a test wiper and 
a control Wiper. Each Wiper may consist of two 
arms mechanically and electrically connected or 
it may be folined from one piece. In either case 
the tWO ends of a wiper rotate in different planes, 
the two ends in their rotation engaging different 
Sets of contacts in a contact bank. One end of 
a double ended Wipe is shown by a full line and 
it rotates in engagement with an arc of contacts 
denoted by the full line semi-circle and the other 
end of the Wiper is shown by a dotted line and 
it rotates in engagerinent with an arc. Of contacts 
denoted by a dotted Semi-circle. Each arc con 
tains 52 contacts, these being a nornal contact 
at the cominencement of the arc in the direction 
Ci rotation of the wipers, a “last’ contact at the 
opposite end of the arc, and 50 contacts between 
these connected to outlets to furthel apparatus, 
for example to final selectors. the normal posi 
tion of the Switch is as shown in the drawings with 
odd numbered wiper arms resting on the normal 
contacts of the set of contacts indicated by full 
line semi-circles. In this position contact on is 
open and in all other positions it is closed. The 
wiper arms are numbered from 1 to 16, the 
nunnerals and 2 indicating a double ended Wiper 
in the positive wire, 5 and 6 the corresponding 
Wipelin the negative wire, 9 and 10 the correspond 
ing test wiper, and 3 and 4 the corresponding 
control wiper. These wipers form a set and con 
nection over then is had with the wiper switching 
relay WS in its unoperated condition. When this 
relay is operated the other set of wipers viz. 3 and 
R, 7 and 8, and 2, 3 and is brought into 
use. Besides the relay WS the selector circuit in 
cludes a coupling relay K and a SWitching relay 
H. A relay JB in the common control circuit has 
contacts in each of the Selecting SWitch circuits 
accessible to it and provides a circuit over the 
incoming speaking wires for relay K and the in 
pulse relay in the control circuit when the selector 
is taken into use and disconnects relay K fron 
the line during impulsing. In corning to the 
selector are four wires, the positive and negative 
Speaking wires, test, wire and wire d which may 
extend froin a preceding circuit containing a 
feeding bridge at which the holding and supervis 
ing of the connection is controlled and over which 
a signal is transmitted to the feeding bridge. The 
feeding bridge may however be connected at a 
Subsequent point in the Switch train and its op 
eration is fully described in co-pending applica 
tion Serial No. 617,018, filed June 13, 1932. The 
Selector is accessible to a preceding Selector in re 
Sponse to different digits and discrimination be 
tween these digits effects a, choice of outlet groups 
in the Seized selector. 
The common control circuit includes an in 

pulse relay A, release relay B, dialling relay C and 
test relay T with an auxiliary relay TT. There 
is also a digit switch of the single motion reverse 
drive type with 25 contacts per bank, the switch 
having a banks and corresponding wipers. These 
are designated S-DS and the Switch magnet 
is designated DSM. Wiper DS is the control 
wiper, DS2 the narking wiper, the associated 
bank contacts of which are connected to marking 
wires connected as required to contacts in the con 
trol banks of the Selector. There is a marking 
Wire per group of outlets from the selector and 
Since the Selector has 200 outlets these may be 
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divided into any number of groups not exceed 
ing 20, the Inaximum number of impulses in a 
train being aSSurned to be 10 as is the case in a 
decimal System. Utilizing the 10 nunerals of a 
decifinal System together with a differentiating. 
Signal to distinguish between 2 groups having the 
same numerical value for the Selecting Stage in 
question, 20 groups of 10 outlets each may be 
taken froin the Selector. 

Aiterinatively, groups of outlets may be selected 
by either of a pair of digits giving 10 groups of 20 
otets each. In this case a siginal for discrinnina, t 
ing between the pairs at a subsequent Switch is 
trainSmitted dependent on the value of the digit 
which gave access to the group i. e. whether it is 
odd or even or Some other distinguishing factOr. 
In order that there may be no limitation. Of 

the size of the groupS due to the fact that the 
numbei of colltacts aSSociable With any Wipei arm 
is not evenly divisible by the number of contacts 
in a group, a group may be divided, Some of the 
contacts being conjected in the early part Of Ona 
bank the remainder being connected to the later 
part of another bank, the two banks being ac 
cessible ovel different wipers rotated together 
over their respective banks and Selectable by 
ineans of the wiper choosing relay. The Only 
liiinitation in the size of groups is then in posed 
by the number of contact positions in the Switch 
in any pair of contact sets over which a pair of : 
wipers move sinnultaneously. 

Singe it has been assumed that there are 50 
contacts connected to outlets in each arc or Set Of 
contacts, that is, 100 contacts in the sets engaged 
either by the odd numbered wiper arms or by : 
the even numbered Wiper arms, five groups of 
20 contacts each may be had per Set by con 
necting tie first 20 Outlets Of One group to the 
first ten contracts in the Sets engaged by Wipel 
arms , 5, 9, 3, and the Second 10 Outlets of the 
same group to the last ten contacts in the sets 
engaged by wiper arms 3, , , , 5, the other 
groups of 20 then occupying the remaining Con 
tacts in these sets, 2 groups in Oine Set, and 2 in 
the other. For the control of searching Over a 
split group relay SG is provided which by its 
slow releasing property closes a circuit for the 
wiper switching relay only after the Selector has 
had time to Search the first ten outlets of the 
group. 
Continuing the reference to the digit Switch, 

wiper DS3 is an of normal wiper which opens 
the test-in circuit which it noves froin its nor 
mal position and also controls the transmission 
of the differentiating Signal referred to. Wipers 
ICSA and DS5 are concerned with the operation 
of relay WS in the selector, this relay being di 
rectly connected over contact c3 to the digit 
switch bank contacts corresponding to groups 
all tie outlets of Which are connected in one 
only of the selector banks and over contact Sg: 
to contacts corresponding to the Split groups, 
i. e. groups in which Sonne Of the outlets are 
connected in the early part of the upper banks 
and the remainder of the outlets are connected 
in the later part of the lower banks of the Se 
lector. Wiper's icSS and DS are connected to 
the last (52nd) contacts in the positive wire bainks 
and control the Operation of overflow nate:S and 
the connection of a special tone (N. U. T.) if 
the group Searched is unconnected. Since a 
group of Outlets may be connon to two digits 
two overflow meters per group of outlets are pro 
Vided, a meter corresponding to one of the routes 
reached Over a coinnon outlet group being shown 
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at CM. The meters are connected to contacts 
corresponding to connected or “live' groups in 

l0. 

15 

is 20 

30. 

the balks of wipers DS6 and DS2 and relay SL 
(Winding (II)) is connected to contacts in the 
Sane banks corresponding to unconnected or 
“dead' groups, there being a contact in these 
banks corresponding to each path or outgoing 
route selectable by the selector, that is to Say, 
two for each digit, one corresponding to the digit 
selecting in one contact set and one correspond 
ing to the same digit selecting in the other coin 
tact set of the selector. The selector multiple 
may be divided into two parts, some of the Se 
lectors served by a common control circuit being 
connected to one part and others to the other 
part. In order to provide fiexibility in the ar 
rangement, of the groups in the two sets of Se 
lectors served by the same common control cir 
cuit, two banks are provided for the control of 
the wiper switching relay and two for the coin 
trol of tone transmission. Banks of Wipei's DS4 
and DSi respectively are associated with Seiec 
tors multipled to the selector shown in the upper 
part of the drawings while banks of wiperS DS5 
and Si are associated with selectors connected 
to the other part of the multiple. 
Relay LC is connected to the last contacts of 

each set of contacts in the selector test banks 
for the transmission to the calling . SubScriber 
of a busy signal and for providing a circuit for 
the test relay for stopping the selector. Re 
lay SL operates on the last contacts of Uncoln 
nected or “dead' groups for the substitution of 
a special “number unobtainable' tone in place 
of the busy tone. . . . . . 
There is a relay P with an auxiliary PP which 

hy an operation or non-operation serves to dif 
ferentiate between two groups of outlets having 

40 
the sanne numerical selecting designation. Re 
lay P, if operated, is energized over the Speaking 
wires when the circuit is taken into use and causes 
the selector to rotate, until the even numbered 
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wiper arms are positioned at the commencement 
of their associated sets of contacts, that is to 
Say, the selector wipers are rotated through an 
angle of 180°. The outlets are accordingly con 
nected to the selector banks so that the outlets 
in one main group are connected to the contacts 
indicated by the full line semi-circles and out 
lets in the other-ina.in group are connected to 
contacts indicated by the dotted seni-circles. Of 
each group some sub-groups of outlets are reached 
directly while for others, the wiper switching re 
lay WS must be operated and this is controlled 
fjoin the comino control circuit in accordance 
with the digit, received therein. 
A detailed description of the operation of the 

selector will now be given. A selector associated 
with an idle control circuit tests free to a preced 
ing circuit by means of battery, potential on the 
test wire. This potential is applied over contact 
c4, wiper DS3 and normal bank contact of the 
digit switch, contact ra. of relay RA, and contact 
his of the selector switching relay. When the 
speaking wires are switched through relay Kop 
erates in a circuit from battery over its Winding 
(I), contacts ibi, h3, the negative wire, a preced 
ing loop, the positive wire which may be earthed 
directly at the preceding switch or if not over 
contacts h2, ib2, b3, relay P and contactici. 
For the time being it will be assumed that the pos 
itive wire is earthed in a preceding circuit and 
relay P is accordingly short circuited and does not 
operate. Relay K operates and connects the se 
lector with the common control circuit and earths 

3 
the incoming test wire at contact k. Contact k3 
prepares a circuit for relay WS which circuit is 
completed or not depending on the setting of 
Wiper DS4. Contact c4 prepares a locking circuit 
for relay K in series with relay H, the latter re 
lay not being operated until a free line has been 
reached owing to the resistance included in the 
circuit. Contact ic connects the test wipers to 
the control wipers to enable the SWitch to search 
in a marked group and contact cis closes a point, 
in the circuit of the Spragmagnet SW, but since 
relay PP is not operated and relay C operates be 
fore relay BB this circuit is not closed until the 
end of the impulse-train. Contact k5 being closed 
relay A operates over its right hand Winding and 
the negative wire and at its contact a closes cir 
Cuits for relays B and C which operate by means 
of their windings (), the circuit of the latter be 
ing Over normal contact and wiper DSE, self-in 
terrupting contact disin of the digit switch mag 
net, contact c, digit switch magnet DSM, wind 
ing (II) of relay RA to battery. The magnet 
DSM does not operate in this circuit. Contact 
b operates relays BB and JB, the latter discon 
necting relay K from the speaking wires. Relay 
Klocks up over its winding (II) and contact, b2. 
Contact b3 removes a short circuit from the left 
hand Winding of relay A and short circuits relay 
P. preventing its operation. When the earth on the 
positive Wire is removed. Contact bb2 prepares 
the impulsing circuit for magnet DSM over the 
front of contact c and low resistance winding 
(II) of relay C, contact bb3 closes a further point, 
in the circuit of magnet SM which circuit is how 
ever Open at contact c3, contact bbé connects re 
lay T to the marking wiper DS2 and contact bb5 
Opens the homing circuit of the digit, SWitch. 
Contact cis opens to prevent possible operation of 
relay SL during the stepping of the digit switch 
and contact c5 connects earth over back con 
tact pp3 to the 3rd and subsequent, oid contacts 
commoned in the bank of wiper DS. Contact 
c6 closes a circuit for relay S.G. 
Impulses are received on relay A and are re 

peated at contact a to magnet DSM in a cir 
cuit including contacts, bb2, ci, winding (II) 
of relay C, and winding (II) of relay RA. The 
Imagnet and relay RA operate in this circuit, con 
tact rail opening a further point in the test in 
circuit and contact ra2 connecting lamp AL in 
series with a slow alarm relay SMA. . 
Magnet DSM energizes on the impulse break 

and on the subsequent make it releases and steps 
the wipers of the digit switch to the second con 
tacts. 
gized but the relay remains operated by virtue of 
its copper slug, and by energization of its wind 
ing (II) at each inpulse break. On receipt of the 
Second impulse magnet DSM energizes again and 
at the end of the impulse steps the wipers to the 
3rd contacts. The magnet then immediately re 
energizes in a circuit from earth over contacts 
1993, C5, and the commoned odd contacts in the 
control bank and Wiper DSi and the SWitch self 
steps to the 4th contacts where it awaits the 
receipt of the next impulse which steps it to the 
5th contacts whence it self steps to the 6th con 
tacts. A similar action takes place for each in 
pulse received, the digit switch wipers resting on 
an even contact after the end of each impulse. 
At the end of the impulse train relay. A remains 
steadily operated and relay C releases. 
ticular group of contacts in one of the control 
banks of the selector has been marked over wiper 
DS2 and One of the wires connected to an even 

Winding (I) of relay C is now de-ener. 
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4. 
contact in the bank of this wiper. Contact c3 
connects earth over contacts t, itA, bb3, pp2, 
lc8, and h to the magnet SM which withdraws 
the Sprag from the Selector gear Wheel and closes 
Contact Sm. The selector magnets DMIf and DM2 
are alternately energized and the Switch com 
mences to rotate. As Soon as it leaves its normal 
position contact. On closes, and the Switch con 
tinues to rotate until a free contact in the marked 
group is reached. A free outlet is denoted by bat 
tery potential. On the test bank contact and When 
a battery connected contact is met by the selector, 
relay T operates from earth over the rectifier R, 
Winding of relay T, contacts pp4, bb.4, wiper DS2, 
the marking wire connected to the contact on 
Which the Wiper rests, the bank contacts in one of 
the control banks connected to the marking wire, 
the control wiper, contacts us5, ici, us4, test wiper 
and bank contact to battery. 

Contact, it changes over releasing the magnet 
SM which stops the Switch and relay TT is op 
erated over contact, gp5 in parallei with relay T. 
Relay I'll locks up over contact its and at coin 
tact ti2 short circuits the resistance in the cir 
cuit of Windings (ii) of relay K and (I) of relay 
fi thereby p3rmitting relay H to operate, and at 
Contact ti; opeias a further point in the circuit 
of magnet, SM. Relay H operating disconnects 
magnet SiV at contact in and prepares a circuit 
for connecting earth to wire di. Contacts h? and 
h3 disconnect relay A fircm the speaking wires 
and SWitch these Wires through to the SWitch 
Wipers, contact, 3 disconnects the test in circuit 
and SWitches the incoming test wire through to 
the test wiper over contact h5, earth on the test 
Wire energizing relay it in its second Winding and 
short, circuiting relays T and TT. The conver 
Sational route is now extended to the next SWitch 
and release of the connon control circuit takes 
place. 
When relay. A releases due to its disconnection 

from the speaking wires the circuit of relay B is 
Opened 8 ind after a short interval relayS K and 
ESB release. Circuits are now closed alternately 
Over contacts (, , and bb2 and the even contacts 
in the bank of Wiper DS, and over contacts a , 
bb3, and c5 and the odd contacts in the same 
bank for magnet, DSM which hones the Switch, 
interrupting its own circuit at contact dSia. 
Relay RA operates in tihis circuit and maintains 
the test-in circuit open until the Switch has to 
COIile to rest on its normal contacts, over Which 
there will be no circuit for magnet OS.M. 
At the end of the conversation. When the calling 

Subscriber clears, earth is disconnected from the 
test Wire and relay H releases, disconnecting the 
Wipers and closing a circuit for magnet SM Over 
contacts i , c3 and Oil and the Selector rotates 
li?ii it reaches its normal position. Whereupon 
contact. On opens the circuit of magnet SIV. Which 
releases arid Stops the SWitch. During the hom 
ing of the selector relay RA operates by means 
of its winding () and opening its contact ra. 
prevents seizure of the selector while homing. 

If the Selector fails to find a free outlet in the 
marked group it continues to rotate until the 
last contacts available to it are reached; these 
are the last contacts in the arcs denoted by the 
dotted semi-circles and the last contacts in the 
banks associated with Wiper arms f) and 2 are 
connected to elay TC providing a circuit for the 
operation of relay T when they are reached by 
the Selector test, Wipers. Relay T operates, re 
leases magnet SMI and Operates relay T" aS 
before. Relay C also operates and at contact 
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lc disconnects direct earth from the positive 
Wire and connects earth over the secondary wind 
ing of a busy tone transformer and contact sl. 
This circuit may include an interrupter for the 
alternate application of busy tone and lamp flash 
battery in the well known manner. Since relay 
C is unoperated a momentary fick of relay A 
is without effect on the digit switch. Contact, lc2 
Connects earth over contact, Si2 to a Second wind 
ing of relay 3 to hold this relay during the lamp 
flash period, battery being connected to this wind 
ing at the Saine time as it is connected to the 
positive wire. 
Contacts in the banks of wipers DSS and DS 

COrl'esponding to “live' groups of outlets are con 
nected to teninas Such as Oir, which are con 
nected to overiioW ineters one of which is shown 
at CM and the appropriate meter is cperate 
from earth over contacts bb2, le3, ti3, ic, us2, 
Wiper arril 2 or 4 and last bank contact, wiper : 
DS3 and the croSS connection to terminal om, 
Overficw acter Oly, to battery. Contact ic? open 
ing also prevents operation of relay Fi. 

if the gi'Oup in arked by the digit Switch is a 
"dead' group the corresponding contact in the 
bank of Wipar DS6 would be cross connected to 
Winding (JI) of relay SL instead of to a tellninal 
Such aS O772, and the closure of contact, lic3 in its 
frch, position would operate this reiay. Con 
tact sl changes over and connects a distinctive 
tone (N. U. T.) over contact le to the positive 
Wire instead of the busy tone and flash Sigital. 

Release of the Switch from this position and 
also of the control circuit takes place when the 
Cailing Subscriber clears on hearing the tone. 
The control circuit is restored in the Inanner pre 
viously described releasing relay K. Relay H not 
being operated the selecting switcin is now re 
Stored by the operation of magnet SM over con 
tacts h, k3 and oil. 

if the Waited group is connected in one of the 
banks associated with wipers 3, 4; i, 8; f , 82; 
f5, 6; a croSS connection is made from the rele 
Want bank contact of wiper DS4 to a wire con 
nected over contact c3 to relay WS and this relay 
is operated from earth over contact bii. The 
Speaking, test and conti'ol Wiles are Switched over 
from the normal Set of wipei's and banks to those 
referred to above and on the operation of relay 
I relay WS locks up over contacts U3 and h. 
If the group selected is Spiit into two parts as 

previously described the elevant contact on the 
digit SWitch is connected over a break contact of 
relay SG to the wiper switching relay WS. When 
the dialling relay releases contact C6 opens the 
circuit of relay SC which containences to release. 
If a free outlet is fouild along the first 13 out 
lets of the divided group switching through takes 
place and consequent upon the operation of Irelay 
H relay. A releaseS. Relay SG is Suficiently slow 
to release and the Speed of the switch is high 
enough to prevent relay SG releasing until Search 
over the first 10 outlets has been completed and 
relay A has released if the 10th outlet has been 
found free. If one of the first ten outlets is 
found free, relay SG is held over contacts c6, 
Sg3, bb2, and a , until relays B and BB and K 
have released and operation of relay WS is there 
by prevented. If however no free outlet, among 
the first () is found the Switch continues to rotate 
and relay. A remaining operated relay SG releases 
before the fortieth contacts are reached and by 
closure of contact sg operates 1elay WS which 
changes over the connections from one wiper set 

5 

l) 

zo 

s 5 

40 

5 5 

60 

65 

70 

to the other So that Search over the last 10 con- 75 



10 

20 

20 

35 

40 

45 

50 

55 

60 

65 

to 

5 

2,013,169 
tacts is made over wipers , 2 and 5, 8 in 
place of wipers 9, and 3, 4. 

If a group of outlets is selectable in response to 
either of 2 digits the numerical significance of 
the digit received by the digit SWitch determines 
whether a signal is to be sent forward or not for 
the non-operation or Operation of the P. relay 
in the succeeding circuit for the choice of route 
to be take. if Such a signal is to be sent, that 
is, if relay in the next switch is to be prevented 
from operating, earth must be connected to tile 
positive wire at the tirine of switching through. 
All contacts in the bank of wiper DS3 corre 
sponding to groups for which the signal is to be 
transmitted are connected to winding (I) of re 
lay ST, which is connected to earth over contacts 
lc3 and bb after the control circuit is taken 
into use. At the end of the impulse train relay 
C releases and relay SL operates over contact cé 
and wiper DS3 and when relay TT operates 
earth over contacts sla, tt3 and ics is connected 
to the positive wire and short circuits the P 
relay of the next switch. It should be noted that 
the transmission of this signal must not take 

5 place until relay B in the succeeding circuit op 
erates. . . 

If the required group is connected to contacts 
in the dotted semicircles as denoted by the value 
of a preceding digit a considerable amount of 
time will be occupied by the selector in reaching 
the group and the rotation of the selector and 
the search for a free outlet must be completed 
within the time known as the intertrain pause. 
if the switch does not commence to move until 
the inpulse train has been terminated it may not 
be possible to find a free outlet in the time avail 
able. For the Searching Of Such a group therer 
fore the SWitch is automatically rotated over the 
first set of contacts, i. e. those in the full line 
semicircles associated With the odd numbered 
Wiper arms prior to or during the reception of 
the impulse train until its even numbered Wipe' 
arms reach the first contact position of their aS 
sociated banks. When the dialling relay releases 
the selector has then to rotate over a lesser num 
ber of contacts in its search. This preliminary 
movement takes place if no signal is received 
When the selector is picked up, that is, if relay P 
is not short circuited, and consequently relay P 
is operated. Relay. P operates in series with re 
lay K over a loop closed at a preceding circuit 
and at contact pi prepares a circuit for Winding 
(I) of relay PP. When relay B operates contact 
this closes this circuit and contact b3 short cir 
cuits relay P and connects the left hand winding 
of relay A in circuit. Relay PP locks up over 
contact pp. and at contact pp2 closes a circuit 
from earth over contacts t, tit, c8 and h for 
magnet, SM. The magnet operates and the Se 
lector rotates until its even numbered Wiper arms 
reach the first, contacts in the dotted Semicircles, 
In this position a circuit is closed for relay. T 
from earth over the rectifier R, Winding of relay 
T, contact, pp4, the first contact in the set as 
sociated with wiper arm 4, the Wiper, contacts 
its 3, ic' and us4, wiper arm is and the first coin 
tact in its associated set, resistance to battery. 
Relay operates and stops further rotation of 
the selector but relay TT does not operate as 
contact pp.5 is open. Windings (J) and (II) of 
relay PP act in opposition to each other and the 
relay consequently releases when the dialling re 
lay releases and closes contact c2, and T is then 
released. Contact pp2 opens a point in the cir 
cuit of magnet SM. The Selector WiperS are noW 
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in Such a position that they have not more than 
50 contacts to traverse in their search for a free 
Outlet and the speed of drive of the switch is such 
as to permit this during the intertrain pause. 
Returning now to the digit switch, when the 

COrion controi circuit is taken into use and 
irelay P is operated contact pp3 changes over, 
disconnecting earth from the commoned odd 
CO2 tacts in tha bank of wipei DSi and connect 
ing eart: to the commoned even contacts. On 
the occurrence of the first impulse make after a 
kreak the digit switch is stepped to its second 
contacts whereupon a self stepping circuit is 
cio3ed from eaith over contact pp.3, second bank 
contact and wiper DS, contacts dism, winding 
(I) of relay C, magnet DSM, Winding (II) of 
reiay A to battery and the switch steps to its 
33'd contacts. Or the occurrence of the next 
inpuise the Switch is stepped to its 4th contacts 
aid then self steps to its 5th contacts and at 
each subsequent impulse it is stepped in a simi 
lar manner so that after the end of the impulse 
train its Wipers will be resting on add contacts. 
The narking wires from the bank of wiper DS2 
are 20 in nuinber corresponding to 20 groups of 
outlets, wires from the odd contacts being con 
nected to groups of contacts in the arcs associ 
ated with wiper arms 4 and 6 of the selector 
and wires from the even contacts being con 
rected to groups of contacts in the arcs associ, 
ated With wiper arms 3 and 5 of the selector. 
Relay SG is operated by closure of contact pp3 

which holds relay SG independently of relay C 
until the even numbered wiper arms have reached 
the first contact positions of their associated 
banks. 

it, Will be clear from the foregoing that the 
Operation of relay WS, the transmission of the 
Signal to prevent operation of the Prelay in the 
Succeeding Selector, the operation of the overflow 
meter and the giving of busy or N. U. tone as the 
Case inay be should no free outlet be found Will 
proceed in exactly the same manner as described 
for the case in Which relay P is not operated. The 
SWitching through of the selector, the release of 
the common control circuit and eventually of the 
Selector also take place in an identical manner. 
The rectifier R, in the circuit of relay T is pro 

vided to meet the case in which the selector pre 
cedes the circuit controlling holding and super 
vision to prevent operation of relay T should the 
Selector paSS a contact at the time when a 
booster battery metering impulse is being trans 
mitted Over it. In a Selector in this position in 
the chain of Switches the incoining d wire need 
not be provided. 

it, will be apparent to those skilled in the art 
that two different paths of access to the selecting 
SWitch may be available, relay P being included in 
One of the paths only, so that the preliminary 
Totation to bring the even numbered wiper arms 
to the commencement of their associated contact 
sets may be dependent on the path over which the 
Selecting Switch is taken into use. 
What we claim as new and desire to secure by 

Letters Patent is: 
1. In an automatic telephone system, a select 

ing SWitch, groups of trunk lines accessible 
thereto, means for operating said Switch to hunt 
for an idle trunk in any one of Said groups in 
response to different received digits, a single 
overflow position having overflow terminals 
common to all groups, means effective when all 
trunks in any group being tested are busy for 
Stopping the SWitch in Said. Overflow position, and 
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means controlled through said common overflow 
terminals for giving an all trunk busy indication 
distinctive of the group tested. 

2. In an automatic telephone system, a select 
ing Switch, groups of trunk lines accessible there 
to and corresponding respectively to digits, means 
for operating said Switch in accordance with any 
One of a plurality of digits to Search for an idle 
trunk in the corresponding group, a single over 
flow position having terminals common to the 
gl'OupS, raeans for Stopping said Switch in Said 
position if all trunks in any group being tested 
are buSy and lineans controlled through Said 
COmnihon terminals for performing a distinctive 
operation dependent upon the digit by which the 
SWitch Was Operated. 

3. An automatic switch having a plurality of 
groups of trunk lines accessible thereto, means 
for operating the Switch to test for an idle trunk 
in any group, a Single Overflow terminal common 
to the groups, a plurality of Overflow meters, one 
for each group, operable from said one terminal, 
means for stopping the SWitch on said terminal 
When all trunks in any tested group are busy and 
for only Operating the meter of that group 
through Said terminal. 

4. In an automatic telephone System, an auto 
matic Switch having access to a plurality of 
groups of trunk lines, a common overflow posi 
tion for the groups, means for operating the Switch 
to test for an idle trunk in any group, means for 
Stopping the SWitch in said position if all trunks 
are busy in a group tested, and means in the 
Switch for transmitting a distinctive tone to the 
calling subscriber dependent on the group tested. 

5. In an automatic telephone System, an auto 
matic SWitch having access to a plurality of 
groups of trunk lines, all auxiliary SWitch, means 
for Operating said auxiliary Switch to mark a par 
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ticular group of trunk lines and then operate the 
SWitch to test for an idle line in that group, an 
Overflow position, means for stopping the switch 
in said position when all trunks in a group are 
busy, and means for performing a distinctive 
Operation. When the Switch is stopped in Such 
position determined by the position of said auxil 
iary SWitch. 

6. In an automatic telephone system, an auto 
matic SWitch having access to a plurality of groups 
of trunk lines, a digit switch, means for operating 
the digit SWitch by impulses to mark a, gi'oup of 
trunks, means for then operating the switch to 
test for an idle trunk in the marked group, an 
Overflow position for said groups, a wiper of the 
digit Switch connected to said position, tone sig 
nalling means and overflow meters connected to 
the bank accessible to said Wiper, and means for 
Operating said signalling means and imetel's When 
all trunks in a group are busy in a manner de- : 
pendent on the group tested. 

7. In an automatic telephone System, a plural 
ity of automatic SWitches, a common controlling 
equipment for said SWitches, groups of trunk lines 
accessible to the SWitches, a marking SWitch in 
the connor equipment, neans for Seizing the 
Switch and associating the COInnon equipment, 
therewith, means for operating the marking 
Switch to mark a group of trunk lines, an over 
flow position common to the groups of trunks for : 
Said automatic SWitch, means for Opei'ating the 
automatic Switch to test for an idle trunk in the 
marked group and stopping it in Said position 
when the trunks in the group are all busy, and 
means controlled by the maicking Switch for per- 5 
forming an operation when the Switch stops in 
Said position distinctive Of the group imarked. 

WIAM GEORGE EPAERSON. 
DOUGLAS PERCY LONG. 
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