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Patented Feb. 13, 1940 

UNITED STATES 

tion of Delaware 
Application July 22, 1937, serial No. 155,014 

. . . . In Great Britain August 11, 1936 
6. Claims. (CI. 179-18) 

The present invention relates to telephone 
systems; and while particularly concerned with 
systems employing final selector or two digit 
group selector switches of the up and around 
or two-motion type is also applicable to group 
selectors of 'other kinds and constructions. . Arrangements have already been suggested 
whereby after the setting operation a switch. 

... is adapted to hunt for an idle line in a group. 
In case the group overflows on to other levels 
due to all lines in the first level having been 
found busy a further level is hunted over which 
is reached as a result of a level hunting opera. 
tion. With this arrangement it was necessary 

ls to group the lines in a special manner, for in 
stance, outlets on a level, for any one group had 
to be successive and in case a group required 
more than one level the overflow routlets of the 
group had to be accommodated on the first and 

20 subsequent successive outlets of the further level 
required. In order to cater for extension, one 
or more spare outlets were allotted at the end 
of each group but if it, was desired to extend . 
a group above the predeter'anied maximum it 

25 was necessary to make a somewhat complicated 
change to the switch or even", to remove the 
group, to another. switch with a consequent. 

... alteration of the exchange number allocated to: 
'the group. One of the objects of the invention 

30 is therefore to provide an improved switch which 
permits of the utilisation of spare outlets in any 
position on any level when it is desired to ex 
tend a group. . . . . ... ', 
: According to one feature, of the invention all 

35 auxiliary switch preferably, of the uniselector 
type is associated with a final selector or group 
selector Switch and is arranged after the final 
selectoi" or group selector has tested a line or . 
group of lines and found them to be busy to 

40 control the selector so that it hunts to find an 
other line, or lines of the group first tested un 
der the control of the uniselector distinct from 
the previous arrangements in which resetting of 
the switch was effected by impulsing. 
. According to another feature of the invention 45 

lines accessibie to one set of wipers only as 'de 
termined by the route over which the switch 

90 was taken. into use but is arranged in testing 
over other lines of the group to test over either set, of wiper's according to the position of the 
additional lines of the group. . . . . 

According to a third feature of the invention 
the switch when the wipers are passing over 5 
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group being tested. ... 

: with it an auxiliary uniselect 

a switch provided with two or more sets of . 
wipers is arranged initially to test, a group of 
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contacts is operated by a self-interrupted circuit 
except when it is passing over outlets: in the 
According to a fourth feature of the inven 

tion after the switch has hunted over, the first 5 
Section of the group it is adapted to simultane 
of wipers. . . . . . . . . . . . . . . . . . . . . . . . . . . . . ..., 
According to yet a fifth feature of the inven tion single lines, adjacent lines forming a singleil.0 

group and lines of a group having a plurality . . 
of Sections. With one or more lines of the group in each section are adapted to be tested re 
peatedly. The invention being particularly ap 
plicable up and around switches can be con-2.5 
trolled by a uniselector so as to repeatedly test 
"a group of lines. . . . . . . . . . . . , " ' ". . . 

These and other features of the invention will be better understood from the following de 
: Scription of two methods of carrying it into 20 
'effect, reference being had to Figs. 1 and 2 and Figs. 3 and 4, which should be arranged side 
by side to form circuit diagrams of a 200 outlet 
P.B.2K. final selector and of a 200 outlet group 
selector r ''.: , , , - longitudinal and rotary type and employ...two. 
magnet, mechanisms of the type disclosed in 
Patent No. 2,028,689, granted, January 21, 1936, 
to R.N. Saxby, while each switch has associated . 

'espectively. Both switches are of the 25 

... . . . . .30 . . . 
will first be Referring now to Figs. 1 and : 

l, assumed that, an auxiliary uniselector is not 
fitted in which case the switch is arranged to 
perform the functions of a standard 200 outlet 
final selector with facilities for. P. B. X. groups35 
up to 10 lines, on both hundreds of the 200 total 
outlets. This is effected by strapping terminals. 
K, L, and M. and terminals G, J and E together 
and by making the following cross connections 
to the odd and even hundreds banks P21 and 40 P22 as follows: Terminal Ato the first line in each P. B. X. 
group and terminal B to all other lines in each 
P. B. X. group except the last. 

It will also be assumed first of all that the 45 
switch is taken into use over the odd hundreds 
set of conductors negative 1, positive 1 and Pi in 
which case the operation does not involve the 
energisation of the wiper switching relay WS. 
When the speaking leads are looped relay A50 

operates and brings up relay B which thereupon 
at armature bill extends a guard earth on to the . 
incoming Pi conductor and at armature b68 op 
erates relay C over its:right hand, winding in 
series with resistance YD. . Relay. Cil operat- 55. . 

ously test outlets accessible to two or more sets ... ". . 
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2 
ing at armature C prepares the impulsing cir 
cuit via its left hand low resistance winding to 
the vertical magnet WM, the magnet being, how 
ever, non-operative in series with the winding or 
relay B. 
On reception of the first train of setting pulses 

relay. A responds and each time it releases a 
circuit is completed to energise the magnet, WM 
as follows: earth, armatures b2, a and cf, left 
hand Winding of relay C, arnature e2, cointacts 
NR, magnet WM to battery and accordingly 
the switch wipers are raised to the level corre 
sponding to the digit dialled. During the im 
pulse train relay B is intermittently short cir-, 
cuited at armature a, but this relay remains 
operated due to the slugging effect of the short 
circuiting. The presence of the metal rectifier 
MRB in the energising circuit of relay B pre 
vents the slowing down of the magnet opera 
tion which Would otherwise result by the direct 
connection of the comparatively low value non 
inductive resistance in parallel with its winding. 

It Will be readily understood that neither the 
vertical magnet nor relay C will hold operated 
in series with relay B and moreover the induc 
tance of the latter relay is such that it has no 
appreciable effect on the magnet performance. 
On the first vertical step the off normal springs 

N are mechanically operated and at contacts N4. 
extend an earth from armature b2 to short cir 
cuit the right hand winding of relay C to enable 
the relay to hold satisfactorily during impulsing 
also to enable it to release when impulsing 
CeaSeS, : 

At the end of the train of impulses relays A 
and B remain steadily operated and after a short 
period relay C releases whereupon relay E is 
operated in series with the magnet WM and at 
armature e2 it transfers the impulsing circuit 
to the rotary magnet. RM and at armature el 
removes the earth shunt from the right hand 
winding of relay C thereby enabling it to re 
operate. 
The second digit is similarly repeated by relay 

A through the winding of relay C to the rotary 
magnet RM which accordingly advances the 
wipers into engagement with the required line. . 
On the first rotary step the rotary off normal 
springs NR are mechanically operated and at 
contacts NR2 again short circuit the right hand 
winding of relay C. 
At the end of the digit relay C releases after 

a short interval and at armature C4 opens the 
circuit of relay E which, due to its slug, com 
mences to release slowly. At armature c3 an 
earth is now extended over armatures rich, b4 and w82, and the upper winding of relay PA in 
series with the lower winding of relay HA on to 
the odd hundreds group test wiper P 1 and as 

60 suming that the wipers have been positioned 
into engagement with the first line of a P. B. X 
group the odd hundreds test wiper P21 will en 
counter an earth by way of the strapping be 
tween the bank contact on which it is resting. 
and terminal A, armatures c5, rk2, htt, hb4, has, 
fi and b2 whereupon relay PA will be operated 
over its lower winding. Relay PA in operating 
at armature pai operates relay HT from the same 
earth and this relay thereupon locks over arma 
ture hit, contacts rm and armature ht2. Relay 
HT in operating completes an operating, circuit 
for relay HS from earth over, armatures e3 and 
htts and operated off normal contacts N2 and at 
armature htt it disconnects the operating circuit 
for relay. PA. 

whilst relay PA will release. 
relay PA an energising circuit is completed for 5 
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If the first line of the P. B. X group is engaged 

wiper P1 will encounter an earth or disconnec 
tion thus preventing the operation of relay HA 

On the release of 

the rotary magnet RM as follows:-earth by 
armatures b2, f, haa, hb4, ht2, ph.3, pa3, hSA, off 
normal contacts N3, armatures hall and hib, 
magnet RM to battery and accordingly the wipers 
are advanced to the next position while at the 
same time the opening of the rotary magnet 
interrupter contacts rm opens the holding circuit 
of relay. HT. Relay HT thereupon releases and 
at armature ht2 disconnects the magnet ener 
gising circuit while at armature hit it extends 
earth to terminals A and B by way of armatures 
rk2, c5, and hS5. The cross connection from 
terminal A is now ineffective since the Wipers 
have been stepped, off the first line of the group 
but the earth is now extended over terminal B 
and cross connection to the intermediate lines 
of the group in the P21 bank and it thereupon 
re-energises relay PA over its lower winding. 

Relay PA in operating again operates relay 
HT which as before locks and prepares the rotary 2 
magnet energising circuit and disconnects the 
lower winding of relay PA. Should the P1 wiper 
again encounter a busy outlet relay HA will not 
operate and relay PA will release as before, 
whereupon the rotary magnet is again ener-30 
gised and the cycle of operations continues until 
the switch reaches a free outlet in the group 
or alternatively the switch will rotate to the 11th 
position. - - 

Relay E will have released after its slow release 3 
period at some instant during the rotary search 
and in so doing it re-operates relay C on its right 
hand Winding by removing the short circuit 
therefrom while it disconnects the impulsing 
circuit for the rotary magnet at armature e2 to 40 
prevent its energisation in case the Subscriber's 
dial is accidentally operated. Relay HS is pro 
vided with a slug to enable it to hold operatd dur 
ing the interaction between relays HT, PA and 
the rotary. magnet. 3.5 
As soon as wiper P1 encounters a free outlet 

in the group which is indicated by a battery po 
tential extended fron the cut-off relay of one of 
the subscribers in the group, relay PA will remain 
held on its upper winding when its lower winding 50 

10 

15 

20 

5 

5 

is disconnected by armature hit while relay HA 
will operate. 

Relay HA in operating at armature had locks 
over its upper winding to the earth via armatures 
ft and b2, at armatures ha? and ha2 connects 55 
up wipers -- and -f, at armature ha3 it ex 
tends an earth over the PE1 wiper to guard the 
selected outlet and to operate the called sub 
scriber's cut-off relay; at armature had it dis 
connects the holding circuit for relay HT and 60 
at armature hat it disconnects the magnet driv 
ing circuit. Relay HT in releasing opens the 
holding circuit of relay HS which releases after 
a short interval and thereupon completes an 
operating circuit for relay J as follows: earth, 65 
armature b2, contacts N4 and NR2, armatures 
hS8, e5 and has, winding of relay J to battery, 
and this relay in operating at armature i4 there 
upon applies ringing current over common con 
ductor through the Winding of relay F onto the: () 
selected line, the ringing current finding a re 
turn path by way of resistance YB to the ringing 
return battery connected to common lead 6. At 
armatures d and d2 a ring-back tone transformer 
Connected to common lead 4 is extended to the 75 
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'cuit of the rotary magnet. Relay PA. in oper 
rating thereupon extends an earth by way of its 

middle winding of relay A whereupon a tone is 
applied by induction from the middle to the 
outer windings on the incoming speaking con 
ductors in a balanced circuit so as to inform the 
calling party that, the call is proceeding satis 
factorily and that the wanted party is being rung. 
When the called subscriber replies relay F oper 

ates and at arnature f3 and f4 disconnects the 
ringing current and at the same time switches the 
incoming speaking conductors through, where 
upon relay D operates over the called party's loop 
and contacts f and fin series with the cur 
rent limiting the resistance BRA. Further at 

ls 

the calling subscriber. 
armatures d and d2 provides the usual super 

25 

(30 

armature fi relay Finserts its lower Winding in 
series with the upper winding of relay. HA and 
thus provides a locking circuit for itself while 
at armature f8 it disconnects the ringing tone to 

. . Relay D in operating at 

vision by reversing the current to the calling 
side of the circuit, while it completes an Oper 
:ating circuit for relay E from earth, armature 
b2, contacts N4, winding of relay E, armatures. 
c4 and d3, vertical magnet VM (non-operative 
in this condition) to battery. Relay Ethereupon 
at armature et locks independently of the arma 
ture d3 and at armature e6 connects booster bat 
tery to the incoming release trunk conductor over 
armature i3 to operate the subscriber's meter in 
the well known manner. At armature e5 relay J 
is disconnected and its slow release time deter 
mines the duration of application of the booster 
metering pulse after which earth is reconnected 
to the release trunk conductor at armature i3. 
Rectifier MRA serves to maintain a guard earth 
to the P conductor during the transit times of 
armatures i3 and e3. Clearly if relay D flicks 
during its operation due to clumsy removal of the 
receiver by the called party relay E will hold Op 
erated due to its slug and there will be no false 
interruption of the metering pulse. 

If the last line only in the group is disengaged 
when the wipers are advanced to this position 
the wiper P21 will encounter no potential since 
there is no strapping connection between the 
lastine of the group on this bank 3.5 d ter)linal 3. 
Relay FA. therefore cannot be operated over its 

OWel winding on release of relay HT hence the 
atter is not re-operated and thus no further 
energising circuit for the rotary magnet Will be 
prepared. Relay HS will commence to release 
and during its release time relay HA will oper 
ate over its lower... winding over the P1 Wiper 
to the called party's cut-off relay when the cir 
cuit operation will proceed, as described previ 
ously. . . . . 
Should all the lines, in the group, be engaged 

relay HA will not operate in the last position of 
the wipers and hence on release of relay. HS 
after its slow release period a self-interrupted 
driving circuit for the rotary magnet RM is com 
pleted as follows: earth, amature b2, contacts N. 
and NR2, arnatures is8, 25, has, Fits, b5 and 
ht, rotary magnet interrupter contacts rm, ar 
matures pb3, pa3, and his8, vertical magnet inter 
rupter contacts vim, armatures rk, and b3, strap 
ping between terminals Kandi, contacts N3, ar 
matures fail and hot, rotary magnet, R.M. to bat 
tery. Accordingly the switch rotates itS Wipers 
to the 11th step position and on reaching this 
position the wiper P21 encounters an earth by Way 
of the nultipled 11th step contacts, the cross con 
nections between terminals J and E, armature 
hit to the earth whereupon relay. PA quickly op 
erates over its lower winding and opens the cir 

magnet drive until the switch reaches the 11th, 

3 

upper holding winding in series with the lower 
winding of relay HA on to the PA1 wiper where 
upon relay HA operates in series with resistance is 
YC. Relay HA in operating locks up in the nor 
mal manner, further disconnects the rotary mag 
net circuit, short circuits and releases relay. PA 
and operates relay J. Relay F will then be con 
nected up to the negative and positive wipers but 10 . 
Since these wipers are standing in the 11th posi 
tion which is unwired this relay will not be oper 
lated. The 11th step cam springs S are also me 
chanically operated thereby connecting relay. A 
contacts S4 and S2 in circuit with the busy flash ab 
and tone can assemblies BF and BT which are 
connected to common leads 5 and l3 respec 
tively. Busy tone is thereupon returned to the 
calling party in a balanced circuit, the busy flash 
arrangement serving in a well known manner to 20 
flash the supervisory lamp if the call has been 
Set up by an operator. The arrangements of the 
-Windings of relay A are such that this relay is 
maintained operated under all positions of the 
busy flash Cans. 25 
During the rotation of the switch to the 11th 

position it will be seen that there is no possibil 
ity of switching to a free line in another group on 
the same level since the resting armature hs5 pre 
vents earth from being extended to terminal B (30 
while the A. terminal is disconnected by the oper 
ated armature c5, so that no circuit can be com 
pleted to operate relay PA and thereby cut the 

position. i5 
Assuming, now that the switch is taken into 

use over the "even' hundreds set of conductors 
negative 2, positive 2, and P2, the operation will 
continue in a normal manner until relay E is op 
erated on release of relay C at the end of the first 40 
digit when the low resistance left hand winding 
of relay WS is inserted in the incoming positive 
line and this relay operates. On the first rotary's 
Step made in response to the second digit, the ro 
tary off normal springs Nr are operated and at A5 
contacts NR3 short circuit the operating winding 
of relay WS which, however, remains operated . . . 
On its right hand winding by way of contacts NR2 
and Né, and armature b2 to earth. Relay WS 
in operating disconnects the operating earth for (50 
the 'odd' hundreds test and switching relays PA. 
and HA and transfers it over to the 'even' hun 
dreds relays PB and HB which are associated. With 
the test wipers P22 and Pia respectively; at the 
same time at armature vs4 the normal operating 55 
circuitforrelay PA is disconnected whilst theupper 
Winding of relay PB is connected up to wiper P22. 
The circuit operation will now proceed in a nor- . . . 
mal manner except that the testing will be per 
formed over these wipers and when a free outlet 60 
is encountered relay HB will be operated to switch 
the Speaking leads through to the negative 2 and 
positive 2 wipers. , , '...' 
In case the Switch is set by the dialled impulses 

on to an intermediate line of a P. B. X group, 65 
On release of relay C there will be no earth ex 
tended to operate the test relay PA or PB as the 
case may be, since terminal A is cross connected 
only to the first line of a group. Relays HT and 
HS will not therefore be operated and if the line 70 
is free relay HA or HB will operate according to 
whether relay WS is operated or not, when the op 

- eration Will proceedin a normal manner. If the 
line is engaged the switch will not rotate further 
to test other lines in the group but in this case, on 75 
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4. 
release of relay E after its slow release period a 
self-driving circuit will be completed for the ro 
tary magnet as follows: earth, arnature b2, Con 
tacts N4 and NR2, armatures hS8, e5, ha6, hb6, b5 
and ht, interrupter contacts rm, armatures pb3, 
pa3 and hS4, interrupter contacts in, armatures 
rk7 and b3, strapping between terminals K and 
L., contacts N3, armatures hall and habi, magnet 
RM to battery. Accordingly the Switch Wipers 
will be advanced to the 11th position where busy 
tone will be returned in the normal manner. 

Should it be desired to extend any P. B. X 
group advantage may be taken of spare outlets 
in any of the “odd' or “even' hundreds levels. By 
the way of example, assume that a P. B. X group 
which is situated on the first seven outlets of level 
3 in the "odd' hundred groups is to be extended 
to 14 lines. Due to the relative congestion of the 
switch it will be further assumed that the group 
of 14 lines must be made from 4 sections situated 
on various levels as follows: 

(a) The first seven 'odd' hundreds outlets on 
level 3. V 

(b) The last two “even' hundreds outlets on 
level 3. 

(c) The last two "odd' hundreds outlets on 
level 8. 

(d) The last three 'even' hundreds outlets on 
level 8. To enable the switch to perform a hunt 
ing operation over this widely scattered group it 
is necessary to utilise an auxiliary uniselector rep 
resented by banks d, 2d, 3d and 4d which Serves 
as a fexible means of marking each of the out 
lets in the group and the levels on which they are 
situated. Each group is allocated One Or more 
positions on the banks of the uniselector as Will 
be explained later. In case all outlets in the first 
section of the group are engaged the uniselector 
will be caused to rotate to a position marked on 
the 3d bank by a cross connection between the 
last line of the first section on the P21 or P22 
banks and terminal Q. In this positions wiper 4d 
will mark further outlets in the group on the level 
dialled (in this case level 3) by means of a CrOSS 
connection between contacts of the P21 and P22 
banks corresponding to outlets in subsequent Sec 
tions of the group on this level and termine P. 
Terminal R is cross connected to the next level 
of the vertical bank to which the Switch must be 
raised to continue the hunting operation, in this 
case level 8. On finding all outletS and SubSe 
quent sections of the group if any, on level 3 busy 
the switch will restore to normal and then drive 
vertically until it reaches level 8 whereupon the 
uniselector will be stepped to the next position. 
In this position wiper 2d will mark the Succeed 
ing level to which the switch must be raised while 
the outlets in the section or sections in the group 
on level 8 will be marked by wiper 4d or alter 
natively if there is no further vertical hunting 
required there will be no strapping from the con 
tact on which wiper 2d. is now resting whilst the 
contact on which wiper 3d is resting Will be cross 
connected to terminal G in order to return a busy 
tone to the calling subscriber in case all outlets 
in the group are engaged. Terminal A will be 
connected as before to the first outlet and ter 
minal B to all other outlets in the first Section of 
the group except the last whilst terminals K, I. 
and M and E, G and J will be connected as shown 
and not strapped as previously, described, it being 
understood that when the operations previously 
described require the employment of circuits in 
cluding the strapping connections other such cir 
cuits will be replaced by means involving the use 

2,190,140 
of appropriate banks and wipers of the uniselec 
tor under the conditions to which Such circuits 
relate. 
In order to Secure access to the first line of the 

first section of the group the Switch will have to 
be taken into use over the "odd' set of conduc 
tors. On dialling digit 3 the switch will be 
raised Vertically to level 3 in the usual manner 
While on the reception of digit 1 the Wipers will 
be advanced into engagement with the first line 
Of the P. B. X group. At the end of this digit 
relay C releases after a short interval and dis 
connects relay E which remains operated for a 
further short interval while an earth is extended 
Over terminal A and P21 bank and Wiper, to 
operate relay PA in the normal manner. Relay 
PA in operating closes a circuit for relay HT 
which in turn operates relay HS and disconnects 
the operating circuit for relay PA. Should the 
line be engaged relay PA will release and there 
upon the magnet RM and relays PA and HT will 
interact in the normal manner until the switch 
reaches an idle line or the last line in this section 
of the group. 

If the last line is also busy, then, since an earth 
is not encountered by wiper P21 to operate relay 
PA in this position due to the fact that there is 
no croSS Connection between terminal B and the 
last outlet in the first section, relay HT is not 
operated and therefore the rotary magnet is not 
re-energised. No further operation ensues until 
relay HS releases after having previously been 
held operated during the rotation due to its slug, 
when a self-interrupted driving circuit for the 
magnet DM is completed as follows: earth, arma 
ture b2, contacts N4 and NR2, armatures his8 
and e5 (relay E having released by this time), 
armatures ha6, hb6, b5 and hiti, interrupter 
Contacts rm, armatures pb3, pa3 and his 4 inter 
rupter contacts Um, armatures ric7 and b3, bank 
ld, uniselector magnet interrupter contacts dim, 
magnet DM to battery. 

Accordingly the Dni switch wipers are rotated 
until Wipei 3d encounters the position which is 
Strapped to the last outlet of the first section. 
Relay PA then operates quickly to earth over 
Wiper 3d and the cross connections on to the P21 
bank and opens the driving circuit at armature 
pd3 and at armature pare-operates relay HT. 
This relay at armature ht3 operates relay RK 
which at armature irk? locks independently of 
armature ht3 and completes an operating circuit 
for relay HS Over armatures ric6 and ht5 and con 
tacts N2. Relay HT in operating disconnects the 
Operating circuit of relay PA at armature ht 
and as it has been assumed that the last outlet 
in the Section Was engaged and that it is still en 
gaged relay PA will release and at armature pa3 
will again prepare an energising circuit for the 
rotary magnet RMI and relay HT will be released. 
On release of relay H at arnature hit a self 

interrupted driving circuit is cornpleted for the 
rotary magnet RM over earth, armatures b2, f, 
hai, hb4, ric3, e5, ha6, hb6, b5, htt rotary mag 
net interrupter contacts rin, armatures plb3, pa3, 
hS4, off normal contacts N3, armatures ha, hbi, 
winding of rotary magnet to battery and the 
wipers are thereupon rotated until they reach the 
9th position, that is, the first outlet of the second 
Section of the group, when an earth will be ex 
tended over operated armatures ric2 and his8, 
terminal D, Wiper, and bank 4d, and cross con 
nection to further outlets of the group on the P22 
bank to operate relay PB on its upper winding by 
way of armature ric5. 
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Relay PB in operating opens the magnet cir 

cuit and reoperates relay HT which in turn-opens 
the operating circuit of relay PB which then re 
leases if it is assumed that the even hundreds 
wiper PE2 is in engagement with a busy outlet. 
On release of relay PB the rotary magnet is again 
energised to step the wipers to position 10 and 
if this second outlet is engaged the magnet will 
be again exergised to step the wipers to the 11th 
positiori. 

extended over the 3d and bank to re-operate re 
lay PB whilst furthermore, although the switch 
is in the ilth position no operating circuit can 
be completed for either of the switching relays 
HA or HB since their operating earth is reinoved 
at arnature. "ka. Eience the rotary ragnet RM 
will now be operated in a self-interrupted circuit 
from earth over airmatures b2, fi, hall, itá, ric, 
e5, has, fbts, b5, at , interrupter contacts ran, 
arinatures pb3, pa3 and his, contacts N3, arma 
tures ha and hiti, magnet RM to battery, and 
the wipers are thereupon advanced to the 12th 
position, whereupon they fall and rotate below 
the banks under spring tension back to their nor 
mal position where the off normal contacts N3 
open and disconnect the driving circuit. Pref 
erably the rotary magnet is mechanically pre 
vented from opening its interrupter contacts dur 
ing the vertical release movement so that there 
is no tendency for it to chatter. . . 

It will de noted that armatures ric3 and k5 in 
the operating position provide an alternative cir 
cuit to the armatures US4 and US3 respectively 
of relay WS so that whenever hunting takes place 
in an overflow group in which case, relay RK is 
always operated the outlet can be over either 
set of wipers although normally without overflow 
the outlet is over the set of wipers determined by 
the incoming leads. - 

In the normal position the rotary off normal 
and the of normal springs. NR and N are re 
stored to normal and at contacts N2 the hold 
ing circuit for relay HS is disconnected. This 
relay thereupon releases after a short interval 
and completes a self-interrupted driving circuit 
for the vertical magnet WM as follows: earth, 
armatures b2, if , had, hb4, rk.8, e5, ha6, hb6, b5 
and hiti, contacts rm, armatures pb3, pa3 and 
his 3, vertical magnet interrupter contacts lym, 
arinatures ric, and hill, vertical magnet WM to 
battery, and accordingly the wipers are raised 
vertically whilst at the same time an energising 
circuit is completed for the uniselector magnet 
Divi from earth over armatures rics, hi5 and hs2. 
Due however to the reverse drive action of the 
uniselector switch the wipers are not advanced 
to the next position until subsequently the mag 
net M is de-energised. 
on reaching level. 8, on which are situated the 

sections c and d of the group an earth is ex 
"tended over armatures ric2 and his 6, 2d wiper and 
bank and the cross connection to operate relay 
PA which thereupon opens the driving circuit 
and at armature pai operates relay HT. Relay 
HT in opersting Iccles up over armatures htt and 
ht2, at armature it opens the operating circuit 
of relay PA which then ireleases since its upper 
winding is in an open circuit, and at armature 
his further opens the driving circuit of the 
magnet, WM. The energising circuit of the mag 
net DM is opened at armature. ht5 whereupon 
the uniselector wipers are stepped to the next 
position while at armature ht5 earth is extended 
over armature ric6 to re-operate relay HS. In 

Since the wipers are now out of en 
gagement with the group there will be no earth. 

resting is unwired since it is not desired to mark 
any further levels to which the switch must be 
raised to continue hunting while the contact on 
which wiper 3d is resting will be wired to termi 
nal G for a purpose which will be understood 
later. Relay HS in Operating extends earth over 
armatures hia, pla3, pa3 and hsé, contacts N3 and 
arinatures itai and habi to energise: the rotary 
tragilet Ri?i and the wipers are thereupon ad 

this position the contact on which wiper 2d is 

0 
waiiaced into engagement with the first outlet on 
i.evel & while relay HT is de-energised by the 
operated contacts i'm. However as the wipers are 
{t, Set into engagement. With an outlet of the 

g"clip there will ice no circuit to operate relay 
EA and Zience or reiease of relay HT the magnet 
RM will self-cirive until the wipers reach posi 
tion 3 which is tie first line of section d of the 
group. In his position since an even outlet has 
eein utilised an earth will be encountered over 

:15 

the 4d wiper and cross connection to the P22 
bank, thereby operating relay PB. This relay in 
operating at armature, pb re-operates relay HT 
which in turn releases relay. PB if the outlet." 
is engaged whereupon the switch will be stepped 
to position, 9.. Since there are odd and even out 

25 

lets in the group in this position, on release of 
relay HT both relays PA and PB will be operated 
over wiper and bank 4d and cross connection to 
baris P21 and P22 respectively and at armatures 
gic. aid ibi relay HT will be re-operated. 

If the odd outlet is, free relay. PA will hold 
and relay iA Wiil operate to Switch connection 
through in the normal manner, while if the even 
Outlet, is fi'ee relay PB will hold and relay. HB 
will switch the line through. If both outlets are 
free both relays PA and PB will hold but, relay 
HA in operating will cut off relay HB at arma 
ture has thereby giving priority to the odd set of 
WiperS. 

If both Outlets are engaged relayS PA and PB 
Will release and Will case the magnet RMI to ad 
vance the wipers to position 10 in which are 
situated the last two outlets in the group. If 
both the outiets in this position are engaged 
the wipers Will be advanced to the 11th position. 
In this position a circuit is completed to operate 
relay PB over a connection made between the 
contact on which wiper 3d is resting and terminal 
G since this is the last level to be hunted over 

ture p52 and the windings of relays PB and HB 
to battery resistance YC whereupon relay J will 
be operated in the normal manner to return busy 
tone to the calling. Subscriber. 
Should the switch be set by 
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and at armature pb3 the driving circuit is opened. 
while relay H B is operated from earth, arma 

55. 

the dialled in 
pulses, on any of the lines in the group except 
the first, the switch will test this line only and , 
will not perform a hunting operation if it is busy.: 
Thus on release of relay C there will be no earth 
extended to operate relays PA and PB since 
terminal A is only connected to the first line of 
the group and therefore relays HT and GS will 
not be operated to prepare fol' further rotary 
hunting. If the desired line is free relay. HA or HB will operate according to whether relay WS is 
operated or not, when the operation will pro 
ceed in a normal manner. If, however, the line 
is engaged, on release of relay E following that 
of relay C, a self-interrupted driving circuit will 
be completed for the uniselector magnet DM as 

NR2, armature his8, armatures e5, has, hb6, b5 
and hit, contacts rim, armatures pb3, pa3 and hs4, 
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follows: earth, armature b2, contacts N4 and 
75 
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6 
contacts 772, armatures rki and b3, bank d, uni 
Selector interrupter contacts dim, magnet DM to 
battery. This switch thereupon self-drives to the 
home position 1 where relay PA is operated over 
Wiper and bank 3d to open the drive circuit and 
at the same time operates relay HT which in turn 
operates relay R.K. Relay RK operates relay HS 
While relay HT in operating releases relay PA 
Since there is no holding circuit over its upper 
winding. On release of relay PA a self-inter 
rupted driving circuit is completed for the rotary 
magnet RMI as follows: earth, armature b2, con 
tacts N and NR2, armatures his8, e5, a 6, hb, 
b5, and hit?, contacts rm, armatures pb3, pa3 and 
hS4, contacts N3, armatures half and hit, magnet 
RM to battery. The wipers are thereupon rotated 
to the 11th position. Where an earth marking is ex 
tended over Wiper and bank 4d to operate relay 
PB which cuts the drive in a normal manner. 
Relay HB is then operated in series with re 
sistance YC and in turn operates relay J when 
busy tone Will be returned to the calling sub 
Scriber. It should be mentioned that a similar 
condition is brought about when a call is made 
to a group comprising a single line, that is to say, 
on release of relay E a driving circuit will be 
completed for the uniselector magnet OM and 
the operation proceeds as above described. 
On release of the connection at the conclu 

sion of conversation, when the calling party hangs 
up relay A releases and releases relay B and other 
relays, previously, held operated are released in 
turn. A circuit is then completed from earthed 
delayed alarm equipment which is connected up 
over common lead if via the resting contacts of 
all relays and bank and wiper id to home the uni 
Selector and when this reaches the home position 
1 a circuit is then completed to self-drive the 
magnet RM which advances the wipers to the 
12th position where they are restored to normal 
in the manner previously described. 
A substantially constant initial unguard period 

which is represented by the release time of relay 
C is provided on the incoming release trunk con 
ductor to enable the preceding switches to be re 
Stored to normal with the minimum of delay. 
When the Switch reaches normal the restoration 
of the off normal Springs removes the guard 
earth from the incoming P conductor at con 
tacts N. 
Abuzzer connected to common lead in con 

junction with test jack SpringST and armature 
hib5 enables the set of Wipers in use during con 
versation to be readily determined without re 
moval of the dust cover from the SWitch. 

If the calling party should fail to restore his 
receiver after the called party has hung up earth 
will be extended over armatures d4 and f2 to light 
the lamp LP in Series With delayed alarm equip 
ment connected to common lead 2. 

Referring now to FigS. 3 and 4 these show a 
circuit diagram of a 200 outlet group Selector 
which is adapted, by the provision of an auxiliary 
switch of the uniselector type to perform repeated 
hunting operations at predetermined intervals 
over single lines, adjacent lines formining a single 
group and lines of a group having a plurality 
of sections distributed over various levels. After 
a predetermined number of researches arrange 
ments may be made to Stop the hunting and to 
return busy tone to the calling party. Facilities 
are also provided whereby any pair of Odd and 
even hundreds outlets in the group except the 
first may be dialled when busy tone Will be re 
turned if they are both found to be engaged, no 

: 2,190,140 
hunting taking place, while if they are both idle 
SWitching Will take place to One or other of 
them. 
The Selector, in this example, is of a two-digit 

type, that is to say, it must be set initially in its 
tWO directions of motion by two trains of dialled 
impulses before hunting can commence. It em 
ploys two sets of wipers which have access to so 
called Odd and even hundreds groups of out 
lets. The outlets in the various groups may be O 
distributed anywhere over the levels of the 
SWitch, the only limitation being that a pair of 
Odd and even outlets on any level must belong 
to the same group. A maximum of twenty-two 
outlets on each level is available, due to the in 
clusion of the 11th step busy contacts which are 
normally used in such switches for returning busy 
tOne to the calling party and the Switch has 
therefore a maximum capacity of 220 outlets. 
For the purpose of description it will be as 

Sumed that a particular group comprises thirty 
outlets, twenty-two of which occupy the whole 
of level 3 and of the remaining eight, four occupy 
the first two and four occupy the last two odd 
and even outlets on level 8. In order that the 
repeated hunting. Over this particular group may 
take place the CrOSS connections shown in the 
drawings between banks GMi2, 3 and 4 and ter 
minals A to E are necessary. Terminal A con 
nects. With all contacts on the SW bank which 
represent the position of the odd and even out 
lets making up the group, While terminal B con 
nects with a contact on the M bank representing 
the position of the first pair of outlets in the 
group and which is therefore in this example con 
nected up to contact in level 3. The connec 
tions to the other terminals can be seen from 
the drawings, whilst the purpose of the cross Con 
nections to the GM banks will be appreciated in 
the ensuing description. 
Considering noW the circuit operation, on Seiz 

ure the loop extended over the incoming nega 
tive and positive conductors operates relay A 
which thereupon in turn operates relay B. Re 
lay B in operating at armature b2 operates relay 
C on its lower winding and at armature b3 re 
places the idle resistance battery inarking poten 
tial normally extended on to the incoming P 
conductor by a guard earth, while at armature 
b5 a dial tone transformer is connected up over 
common lead to the middle Winding of relay 
A to extend dial tone in a balanced circuit to the 
calling party. 
On dialling the first digit 3 relay A responds 

and impulses the magnet WM and accordingly 
the Switch wipers are raised vertically to level 3. 
On the first vertical Step the Off normal Springs 
N are operated and at contacts N2 prepare an 
operating circuit for relay E, whilst at contacts 
N3 a circuit is prepared for the rotary magnet 
RM. Contacts N2 also disconnect the energising 
circuit of relay C but this relay remains held 
on its low resistance upper winding due to its slug 
during the impulse train, while similarly relay B 
remains held due to the slugging effect produced 
by the short circuiting of its winding on each 
release of armature a . 
At the end of the train. Of impulses relay C 

releases after a short interval and at armature cl 
operates relay E and this relay thereupon locks 
at armature ef independently of the armature ci, 
re-operates relay C on its lower winding at ar 
mature e2 and at armature e6 prepares the im 
pulsing circuit for the rotary magnet RM. On 
re-operation of relay C at armature c3 an ener 
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gising circuit is prepared for the uni-selector 
magnet GMM, at armature c5 relay PA is con 
nected to the vertical bank WB and at armature, 
c - the impulsing circuit for the magnet RM is 
further prepared. : On dialling the second digit 1 relay A again 
responds and impulses the magnet RM which ac 
cordingly advances the wipers into engagement 
with the first odd and even outlets in the group. 
On the first rotary step the rotary of normal 
springs. NR are mechanically operated and at 
contacts NRi disconnect the energising winding 
of relay, C. which however in the nortlal Iranile: 
remains held due to its slug, while at contacts 
NR2 an energising circuit is completed for the 
"magnet GMEM. . . . . 

... At the end of this digit relay C. releases after 
a short interval and at armature c3 de-energises 
'the magnet GMM while at armature cé earth is 
extended to the testing relays HX and El Y. On 
de-energisation of the magnet GMM, since the 
switch operates on the reverse. drive principle, it 
advances its wipers to position 2 whereupon it 
operates in a self-interrupted, circuit from 
earthed delayed alarm equipment which is co 
nected to common conductor , wiper and bank 
GMs, magnet interrupter contacts gmm, magnet . 
GMM to battery. On reaching position 11 earth 
is extended over armature e4, wiper and bank 
GM3, cross connection to terminal B, M bank 
and wiper (on first pair of outlets in group), 
winding of relay. PA to battery. Relay PA quick 
ly operates and thereupon at armature pa2 it 
disconnects the driving circuit and at armature 
pat completes an operating circuit for relay SK. 
Relay SK in operating at armature sk2 discon 
nects relay E which commences to release slowly 
due to its slug, at armature sks it further dis connects the GMM magnet driving circuit and 
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prepares a circuit for the rotary magnet RM 
whilst at arrnature skid a re-energising circuit is 
prepared for the magnet G.M.M. Returning again to the testing relays HX and 
HY, if the odd outlet is free whilst the even out let is engaged, relay HX is operated as follows: 
earth, armatures e1 and c4, rectifier MRC in a 
conductive direction, low resistance winding of 
relay HX, Pi wiper and bank to an idle marking 
battery in the succeeding switch. The low re 
sistance of relay HX provides an immediate 
guard on the outlet seized in that it is sufficiently 
low to prevent the HX relay of another group se 
lector switching to the outlet while after opera 
tion it will hold operated if another switch should 
test the outlet. On operation at armature ha? it 
completes an operating circuit for relay A in 
series with the rotary magnet RM (non-operative 
in this condition) and the latter in operating 
at armature had locks independently of armature 
glaci, at armature ha2 disconnects any subsequent 
operating circuit for the magnet RM and at ar 
matures has and & extends the incorning speak 
ing conductors over the odd set of wipers nega 
tive 1 and positive 3 to the succeeding Switch. 
At arnature has the incoming P lead is extended 
through while at the same armature relay. HX is 
short circuited and released by the guard earth 
extended from aimature b3; furthermore at ar 
natures has and has relay A is released and in 
turn opens the holding circuit of relay B which 
releases after a short interval. During this time. 
the A and B relays in the succeeding switch will 
have been operated and will have returned a 
guard earth over the P wiper to maintain relay 
HA on release of relay B. On release of relay B 

relay SK is released and on release of the latter 
a homing circuit is completed for the magnet 
GMM at armature sic6. When the GM switch 
reaches the home position 1 a circuit is prepared 
over wiper and bank GMi, armature bé and the . 
SP switch off normal contacts SPNI, for the sub 
Sequent Operation of the magnet RMI. On release 
of the connection at the end of conversation. If, 
as will be described later, the SP switch has been . . . . 
stepped off-normal thereby indicating that one lo 
or more re-searches have been made before find 
ing a free outlet in the group, then on completion 
of the homing of the GM switch a homing cir 
cuit will be completed for the magnet SPM over . 
the off normal contacts SPN in the operated po- 15 . . 
Sition, magnet integrupter contact. Spm, magnet 
SPM to battery. when the SP switch reaches 
the home position the off-normal contacts. SPNi 
open the homing circuit and prepare the hom is circuit for the magnet RM. The above ar- 20 
rangements, whereby the SP and GM switches 
are restored to their home position at commence 
ment of conversation ensures, a more rapid free 
ing of the selector for further use when the par 
ties subsequently hang up at the end of conversa- 25 
tion. . . . ." ... . . 

If the even outlet is free and the odd outlet engaged relay HY will be operated and will bring 
in relay. HB to switch the incoming conductors 
through over the even set of wipers negative 2, 30. 
positive 2 and P2. If both outlets are disen 
gaged both relays HX and HY will be operated, 
but on operation of relay, HA the operating cir 
cuit of relay HB will be disconnected at arma 
ture ha2 and thus preference will be always given 35 
to the odd outlet of the pair. . . . 
The rectifiers MRB and MRC in series with 

relays HX and HY prevent switching to an en 
gaged outlet whilst metering is taking place 
thereover, when the normal guard earth on the 40 
P conductor is replaced by a booster battery. 
metering potential. . . . . 

If both the outlets on which the wipers Pl and 
P2 are standing are already engaged then no 
further operation ensues until relay E releases 45. . . 
after its slow release period when a self-inter 
rupted driving circuit is completed for the rotary 
magnet RM over a circuit as follows: earthed 
common lead (, armatures pa2, r3, Skö, c2, ro 
tary magnet interrupter contacts m, armatures 59 
e5, hb2, hy?, ha2 and haci, off normal contacts 
N3, magnet RM to battery. Relay E also in re 
leasing at armature et makes relays HX and HY 
dependent on the wiper SW for an operating 
earth and in this case it will be understood that 55 
since all outlets on level 3 belong to the group 
the whole level of SW bank contacts. are cross 
connected to the 11th position on the GM4 bank 
and the wiper SW will thus encounter an earth, 
in every position during the rotary search. If a 69 
disengaged odd or even outlet in the group is 
encountered relay HX or HY will operate quickly 
and open the driving circuit at armature haci or 
ity when the operation will proceed in the nor 
mal manner, but if all the outlets in the group 65 
on this level are engaged the switch will rotate to 
the 12th position when it will restore to normal. 
When the switch reaches the normal position 

the N and NR. springs restore and at contacts N2 
and NRI relay. C is re-operated over its lower to 
winding. A self-interrupted driving circuit is 
now completed for the vertical magnet from the 
earthed lead. G, armatures pa2, r3, scó and c2, . 
vertical magnet interrupter contacts 27m, upper 
low resistance winding of relay C, armature e6, 75 
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magnet VMI to battery and accordingly the Switch OpenS the RM magnet driving circuit and at arma 
wipers are raised vertically while at armature c3 
the magnet GMM is again energized and at arma 
ture c5 the winding of relay. PA is connected to 
the Vertical bank WB in preparation for arresting 
the vertical motion of the switch at the next level 
to be hunted over, in this case level 8. On time 
first vertical step the N Springs are again oper 
ated and at contacts N open the energising 
circuit of relay C Which however remains held 
during the vertical motion on its upper winding 
due to its slug. . . . . . . ^ 
When the switch reaches level 8 earth is ex 

tended over wiper and bank GM2 and cross coin 
section to terrainal C, vertical bank WB, Wiper 
WW and armature c5 to battery Via, the Winding 
of relay PA which accordingly quickly operates 
and opens the driving circuit. After a further 
short interval relay C releases and at arnature 
c3 it de-energises the magnet GMM whereupon 
the GM wipers are advanced to position i2. In 
this position the outlets in the group on level 8 
are marked over wiper. GME whilst the Wiper . 
GM2 marks level 3 so that in this case if all the 
outlets in the group on level 3 should be found 
busy the switch on restoring to normal would 
again step vertically and cut in on the original 
level dialed whereupon the cycle of operations 
would reconnence. Should the group OWerfoW EO 
a still further level the GM2 wiper in position 
12 would mark the next level to which the switch 
should be raised to continue the Search. Relay 
C in releasing also at armature c5 releases relay 
PA when a self-interrupted driving circuit is 
completed for the rotary magnet RMi froin the 
earthed lead (, armatures pa2, r3, Sics and c2, 
interrupter contacts rm, armature e5, fab2, hy, 
ha2 and haci, off normal contact N3, magnet 
RM to battery. During the rotary hunting oper 
ation whilst the switch is passing over contacts 
of the group an earth feed is Supplied to relayS 
HX and HY over the SW Wiper and bank. So that 
if a disengaged outlet in the group is encountered 
one or other of these tWO relays Will be operated 
to cut the drive. 

If all outlets in the group on level 8 are engaged 
the Switch will rotate to the 12th position and 
will restore to normal. In the normal position 
relay C is again operated and initiates the vertical 
hunting. On reaching level 3 relay PA is oper 
ated to the marking extended over Wiper GM2 
in position 12 and arrests the vertical motion 
and on the Subsequent release of relay C a driving 
circuit is completed for the rotary magnet RM 
in a normal nanner Whilst the GMM magnet 
which has been previously energised during the 
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vertical motion is now released and advances 
the GM WiperS to position i3. In this position 
wiper GM4 extends an earth marking to terminal 
B which connects with the first line of the group 
on the M bank Whilst an earth is extended over 
Wiper GM2, and cross connection to terminal 
E to operate relay. FS which locks at armature 
rS2 and at arnature rS4 prepares a circuit to 
release relay SK. On the first energisation of 
the magnet RM the wipers are cut in to the posi 
tion to which they were set by dialled impulses 
but there is now no operating earth extended 
to relays HX and HY since there is no strapping 
connection, from contact 3 on the GM bank 
and terminal A. Earth is however extended over 
armature Sks, GM wiper in position 13, cross 
connection to terminal B and bank and wiper 
M to operate relay PA which at armature pa2 

ture pal completes a circuit from earth 
Over armatures b2, pai, e3 and rS4 to short cir 
Cuit and release relay SK. The two-motion 
SWitch now remains in this position until a pre 
determined interval has elapsed when earth is 
again connected up to relays HX and HY and 
the rotary magnet driving circuit is re-completed. 
On release of Irelay SK relay PA is released at 
armature Sks Whilst at airmature sic2 a circuit 

contacts N2 and armature b2 to earth whilst at 
arnature Sici the earth lead G is now trans 
ferred to wiper and bank GIVI, whereupon the 
Givi SWitch Seif-drives to the home position 1 
Where the driving circuit is opened. Earth is 
noW extended over arnature e4, wiper GM3 in 
position i and armature rS3 to relay TEP which 
is connected up to common lead a 5 extending to 
time puise equipment. It will be understood 
that a puise of battery potential is applied to 
this lead at predetermined intervals which might 
be, for example, of the Order of 12 seconds and 
hence or reception of the next pulse relay TP 
is Operated and at airinature tip it energises the 
magnet. Gilviivi and at armature tip2 it energises 
the magnet SFM of a small stepping switch SP 
Whilst at armature ips it opens the circuit of 
relay RS which releases after a short interval. 
On release of reiay TP the magnets SPM and 
GMM are de-energised whereupon the Wipei's are 
advanced to position 2. The GM Wiper in this 
position now completes a self-driving circuit for 
the magnet GIVEM and the wipers are thereupon 
rotated until they again reach original position 
it. Where the eartied Wiper GM3 extends a mark 
ing to operate reiay PA which cuts the drive. At 
armature pdf relay SK is now re-operated and 
this relay at armature sk:2 releases relay E, at 
arinature Skö extends earth to relays Hix and HY 
and at Sk8 completes a driving circuit for the 

io is completed to Operate relay E over armature ci, 
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magnet RM. On release of relay PA by the arma. 
ture ef. The whole Cycle of Operations now 
cominences and is repeated at predetermined 

intervals until a free outlet in the grOup is found. 
The Switch SF is advanced one step before 

each researching operation and it is arranged 
that if no free outlet in the group is found after 
a predetermined number of such operations a 
Circuit is completed from earth, armature Sic5, 
Wiper' and bank SF, to battery via relay RN. 
his relay in operating at armature rms opens 

the earth feed to the driving magnets while at 
airmatures ril and rize busy tone and flash is 
Connected up over common conductors 2 and 3 
respectively to the windings of relay A and thence 
to the incoming Speaking leads to inform the 
calling Subscriber or operator that all outlets 
in the group are engaged. 

If the SWitch should be set by the dialled in 
pulses on to any line of a group except the first, 
relay PA. Will not be connected up to the bank 
GM3 Since the cross connections thereto are Only 
nade from first lines of groups. The Gn switch 
Will therefore rotate until it reaches the last posi 
tion When an earth will be extended over arma 
ture e, Wiper and bank GM3, and armature rst 
to Operate relay PA and cut the drive. Relay PA 
in Operating operates relay SK in the usual man 
ner When an ea'th will now be extended over 
arnature Sk:5 and wiper and bank GMA to Oper 
ate relay RN which further opens the driving 
Circuit at armature r23. In the meantime if one 
Or other of the pair of outlets On to which the 
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Wipers are set have been found to be free either 
relay HX or HY will have been operated and in 
turn have operated relays HA or HB but if both 
outlets were found to be busy they will have failed 
to operate and thus on operation of relay RN 
busy tone will be returned to the calling party. 
over the resting armatures of relays HB and HA. 
When the parties clear at the end of conversa 

tion earth is removed from the release trunk con 
0 ductor thereby releasing either relay HA or HB. 
A self-interrupted driving circuit is now corn 
pleted for the rotary magnet RM from the 
earthed lead fo, armatures pa2, rn3 and slics, 
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of a small capacity switch, it will be seen that 
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wiper GM in the home position 1, armature b4, 
SP switch off-normal contacts SPN, rotary mag 
net interrupter contacts rm, armatures e5, hb2. 
hy, ha2 and hac, contacts N3 and magnet RM 
to battery, and accordingly the wipers are 
rotated clear of the banks from where they re 
store to normal when the off-normal contacts N3 
in restoring open the driving circuit. The restora 
tion of the contacts N4 now extends a resistance 
battery potential over armature b3 on to the in 
coming P conductor to render the Switch avail 
able for further use. . . . . . . 
A buzzer connected to common lead 4 in coni 

junction with test jack springs Ti and armature 
hb6, readily enables the set of wipers in use dur 
ing conversation to be determined without re 
moval of the cover. . . '. 
In the arrangement described it has been as 

sumed that a uniselector is provided individual 
to each switch but the invention also contem 
plates making the uniselector common to a num 
ber of switches, it being borne in mind that the 
uniselector is only in use for short periods of 
time. 
The invention is not necessarily limited to the 

employment of a uniselector as a two motion or 
up and around switch might be used in its place 
as will be readily understood. A uniselector is 
usually of small capacity and as the invention 
in the majority of cases will only require the use 

the uniselector is generally 
advantageous to use. 
We claim: " ... . 
1. In an automatic switching arrangement, a 

two-directional hunting switch having a plurality 

speaking the more 

of contacts arranged in levels accessible over two. 
different paths, a plurality of lines accessible to 
said switch through groups of adjacent contacts 
of non-adjacent levels, means for setting said 
Switch to one of said groups, means for testing 
the lines associated therewith, and means effec 

found busy and when the switch is seized over a 
tive when all of a group of adjacent contacts is . . . 
certain one of said paths only to cause the switch 
to be reset to another group of said plurality of 
lines. . . . 2. In an automatic switching arrangement, a 
two-directional hunting switch having access to 
groups of lines divided into non-adjacent sub 
groups, means for setting said switch to a certain 
Sub-group of a particular group, means respon 10 : ... 
sive thereto, for testing lines of the sub-group . 
and causing the switch to be advanced when a 
busy line is encountered, and means effective. 
in one instance when the last line of a sub-group 
is found busy to cause the switch to be reset to 
another sub-group of said particular group and 

15. 

effective in another instance when the last line of 

without resetting the switch.' 
3. An automatic switching arrangement...as 

said group is found busy to return a busy signal 
20 

claimed in claim: 2, wherein the last-named 
means is effective when the last line of the last. 
sub-group is found busy to cause the switch to 
be reset to said certain sub-group. , , , 

4. In an automatic switching arrangement, a 

a certain one of said sub-groups, an auxiliary 
switch associated with said hunting switch oper 
ated when all the lines of a sub-group are busy 

25. 
two-directional hunting switch, a group of lines. 
divided into sub-groups accessible to said switch, 
means for setting the switch to test the lines of 

30 
to control the resetting of said hunting switch 
to the next sub-group, said auxiliary switch oper- . 
ated when all lines of said group are busy to 
control the resetting of said hunting switch to 
Said certain sub-group, means for repeatedly, 

35 

testing said sub-groups, signalling means for in- '. 

available and means responsive to the testing of 
said group of lines a plurality of times for ren 
dering said signalling means effective. . 

5. An automatic switching arrangement as . . . 
claimed in claim 2, wherein an auxiliary switch 

reset. . . . 

dicating that none of the lines of the group are 

is included in said last-named means to mark . . . . 
the position to which said hunting switch is to be 45 

6. An automatic switching arrangement as 
claimed in claim 4, wherein the encounter of an . idle line during any of the testing operations is . . . 
effective to restore said auxiliary switch and said 
last-named means to normal. . . . . . . . 
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