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Claims, 

The present invention relates to automatic 
telephone Systems and has in view improved ar 
rangementS for Setting a selecting SWitch to a 
particular contact or group of contacts. 
The in Vention is applicable to Selecting Switches 

which Search for a contact or contact group 
marked in consequence of the receipt of a train 
of impulses whether or not the train is received 
at the Switch or in some common control circuit. 
It is immaterial to the present invention whether 
the Selecting Switch Selects a conversational route 
and is used in the conversational connection or 
Whether it is acting as a by path Switch. 
In the present invention the contact or co 

tact groups. On which the SWitch is set is depend 
ent. On tWO factors, One of these being a train 
Of impulses, So that to that extent an Ordinary 
numerica. Selection is carried out. The other 
factor is available at the Switch or its control 
circuit before the train of impulses is received 
Or the full train is received and exercises a dis 
Criminating action. On the routing of the call. It 
is utilized to cause if necessary the movements 
of the SWitch to a preliminary position, whereby 
time is saved in Searching for the marked con 
tact. Or contact group when finally a marking is 
applied. The factor moreover is of a discrim 
inating nature which may be termed non-decimal. 
The prelininary positioning of the Switch may 

alternatively or in addition operate to the effect 
that unwanted groups of a plurality of groups 
arranged to be marked in common have been 
passed over before the marking is applied. 
The significance of this expression may be per 

ceived if consideration is given to One or two 
examples. In a selecting SWitch it may be con 
ducive to economy to route a call over the same 
group of Outlets although either One of two dig 
its is dialed e. g. 1. Or 2. However, at Some Sub 
sequent Selecting stage it will be necessary to dif 
ferentiate between the groups of subscribers rep 
resented by the digitS 1 and 2 and a differentiat 
ing signal would have to be passed to the switch 
where a separation takes place. This discrim 
inating signal Would be a factor Such as men 
tioned and its receipt or non-receipt at the lat 
ter selecting Switch considered Could cause a 
prepositioning of the SWitch wipers so that the 
obviously unwanted group of Subscribers is passed 
over prior to the hunting for a marked contact 
or contact group. The factor is a non-decimal 
discrimination in that discrimination is not ex 
ercised between the individual digits of the ten 
1.2 . . . .0 used in dialling but merely between tWo 
digits Within the ten. 

(C. 19-18) 

Again it may be desired to concentrate traffic 
from two groups of selecting Switches which are 
concerned with the routing of calls to differently 
numbered subscriber groups at a single group of 
selecting switches and diverge the routing in the 60 
outlets of the latter. The route over which traf 
fic arrives at the single group may be the factor 
aforesaid. 
As a contrast it may be pointed out that at a 

final Selector which selects in accordance With 65 
two trains of impulses the first train exercises 
a discrimination between each of the “tens' dig 
its of the numbering systems. The non-decimal 
discrimination contemplates discrimination be 
tween a Small number of digits or groups of 70 
digits. We include in non-decimal discrimina 
tion a case Such as One in Which preliminary im 
pulses are received at a selecting Switch. Or its 
control circuit and if more than a certain nun 
ber are received pre-positioning of the Switch 75 
takes place and a Subsequent train of impulses 
determines the group of contacts to be Searched 
for, in the other case the marking is in accord 
ance with the preliminary impulses and the next 
train paSSes to a Subsequent SWitch. 
A further possible case in which non-decimal 

discriiniination is exercised is the case of a Select 
ing SWitch in the first rank of SWitches of a sys 
ten in Which Subscribe's numbers connence 
With One of tWO alternative digits, for instance, 85 
1 and 2. The Selecting SWitch may accordingly 
have tWO nain groups of Outlets in each of which 
a decimal selection is made. The first digit re 
ceived Can Settle the main group required and 
if this be the later group in the contact banks 90 
the Switch is prepositioned in preparation for 
the Second train of impulses. 
Another aspect of the invention is that the 

SWitch outlets are divided into main groups the 
number of main groups being less than ten and 95 
the SWitch WiperS are prepositioned if it is ascer 
tained that the main group concerned involves 
Switch WiperS paSSing OVer another main group. 

If the selecting switch is of the kind in which 
the wiper sets comprise double ended wipers, 100 
the opposite ends of the Wipers being in different 
planes, and Only One end being in contact with 
bank contacts at a time, there are two main 
groups of contactS. Pre-positioning here could 
mean the moving of the Switch wipers through 105 
180° from the normal or resting position. The 
same pre-positioning may be brought about if 
single ended but staggered Wipers are used. 
To avoid any confusion it may be pointed out 

that the pre-positioning action concerned in the 110 
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present invention is not a movement of the kind 
in Which as a digital train is received at a, Switch, 
the SWitch as far as possible steps so as to pass 
Over groups of contacts which are unwanted as 
determined by the impulses that have already 
arrived. 
The invention is also applicable to a final se 

lector which deals with more than one group of 
a hundred subscribers pre-positioning being car 
ried out in respect of groups appearing later in 
the contact banks. 
An embodiment of the invention will now be 

described by Way of example in conjunction with 
the accompanying drawingS. 
The drawings comprising Figs, 1, 2 and 3 show 

a group selector Switch which is preceded by a 
numerical Selecting SWitch and Which is con 
trolled by a common control circuit, the group in 
Which a free line is to be Selected being in arked 
by a digit switch in the coinnon control circuit 
which responds to a trail of impulses. The cir 
cuits of the group selector are shown above the 
dotted line and those of the coininon conticol cir 
cuit 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 IDMi and M2 acting on 
a rotatable armature, the armature spindle being 
suitably connected to the wiper shaft by means 
of gear wheels in order that a desirable speed of 
Wiper rotation may be attained. For controlling 
rotation of the Switch a magnet SIM 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 magnet is not energized 
the sprag engages a gear wheel of the driving 
mechanism and prevents rotation of the Wiper 
shaft. When the magnet, SM is energized the 
sprag is withdrawn and contact 3m is closed by 
the magnet armature thereby closing a circuit for 
one of the driving magnets Di?1 or DIM2. It ray 
here be remarked that it is convenient for the 
driving magnets to be arranged With their pole 
faces 90° apart with respect to the circle of rota 
tion of the armature energization of a magnet 
effecting a 90° rotation of the arnature, this 
rotation being the amount required to advance 
the switch wipers from one contact to the next. 
Associated with the armature is a Cain device 
acting on contacts dinal and dim2 for directing 
current to the two driving magnets alternately. 
In the drawing contact dini is shown closed and 
dim2 open. When the sprag magnet is energized 
contact sm closes and magnet DM1 energizes 
and the armature commences to rotate. The 
can now connes into operation, opens contact 
din1 and closes dim2 and this is timed So that 
magnet DM2 is energized when a pole of the 
armature has been sufficiently rotated So as to be 
attracted by magnet Divi2, and the armature is 
rotated a further 90°. During this Second quad 
rantal rotation the can again comes into Opera 
tion, and opens contact dim2 and closes contact 

; dimi so that another quadrantal rotation is con 
menced. The Switch is stopped by de-energizing 
the sprag magnet which thereupon opens the 
driving magnet circuit at contact S11 and brings 
the Sprag into engagement. With the gear Wheel 
of the driving mechanism. 
The selector is provided with 8 double einded 

wipers, 4 such wipers comprising a set, a Set 
having two speaking wire wipers, a test wiper and 
a control wiper. Each wiper may consist of two 
arms mechanically and electrically connected or 

1,956,871 
it may be formed from one piece. In either case 
the two ends of the wipers rotate in different 
planes, the two ends in their rotation engaging 
different sets of contacts in a contact, baink. One 
end of a double ended wiper is shown by a full line 
a.ind it rotates in engagement with an arc of con 
t&ctS denoted by the full line semi-circie and the 
other end of the wiper is shown by a dotted line 
and it rotates in engagement with an arc of coin 
tactS denoted by a dotted semi-circle. Each arc 
contains 52 contacts these being a normal con 
tact at the commencement of the arc in the 
direction of rotation of the wipers a “last’ con 
tact at the opposite end of the arc and 50 con 
tacts between these connected to outlets to fur 
ther apparatus, for example to final selectors. 
The normal position of the Switch is as shown in 
the dra Wings with off numbered wipei arms rest 
ing On the normal contacts of the set of contacts 
indicated by full line semi-circles. In this po 
Sition contact on is open and in all other posi 
tions it is closed. The wiper arms are numbered 
from 1 to 16, the numerals l and 2 indicating 
a double ended wiper in the positive wire, 5 and 
6 the corresponding wiper in the negative wire, 
9 and 10 the corresponding test wiper, and 13 
and 14 the corresponding control Wiper. iihese 
Wipei's form a set and connection over then is 
had With the Wiper Switching relay WS in its un 
Operated condition. When this relay is operated 
the other set of wipers viz. 3 and 4, 7 and 8, 11 
and 12, 15 and 16 is brought into use. Besides 
the relay WS the selector circuit, includes a coll 
pling relay K and a switching relay H. A relay 
JB in the common controi circuit has contacts 
in each of the Selecting Switch circuits accessible 
to it and provides a circuit over the incorning . 
Speaking wires for relay K and the impulse relay 
in the control circuit when the selector is taken 
into use and disconnects relay K from the line 
during inpulsing. Incoming to the selector are 
four wires, the positive and negative speaking 
Wires, test, Wire and wire d which extends from 
a preceding circuit containing a feeding bridge 
at Which the holding and Supervising of the 
connection is controlled and over which a signal 
is transaitted to the feeding bridge. The Selec 
tOr is accessible to a preceding selector in re 
SeonSe to different digits and discrimination 
between 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 7 banks and corresponding wipers. 
these are designated DS1 . . . S7 and the switch 
magnet is designated DSM. Wiper S1 is the 
control Wiper, DS2 the marking wiper, the asso 
ciated bank contacts of which are connected to 
rinarking Wires connected as required to contacts 
in the control banks of the selector. There is a 
marking Wire per group of outlets from the se 
lector and since the Selector has 200 outlets these 
rinay be divided into any number of groups not 
exceeding 20, the Inaximum number of impulses 
in a train being a SSumed to be 10 as is the case in 
a decimal system. Utilizing the 10 numerals of 
a decinal systern together with a differentiating 
signal to distinguish between 2 groups having the 
Sarine numerical value for the selecting stage in 
question, 20 groups of 10 outlets each may be 
taken from the selector. Alternatively, groups 
of outlets may be selected by either of a pair of 
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1,956,871 
digits giving 10 groups of 20 outlets each. In 
this case a signal for discriminating between the 
pairs at a Subsequent Switch is transmitted de 
pendent on the value of the digit which gave ac 
cess to the group, i. e. Whether it is odd Or even 
Oi Some other distinguishing factor. 

in order that there inay be no limitations of 
the size of the groups due to the fact that the 
number of contacts associable with any wiper arm 
is not evenly divisible by the number of contacts 
in a group, a group Inay be divided, Some of the 
centacts being connected in the early part of one 
bank the remainder being connected to the 
later part of another bank, the two banks be 
ing accessible over different wipers rotated to 
gether over their respective banks and selectable 
by iiheans of the wiper choosing relay. The only 
limitation in the size of groups is then imposed 
by the number of contact positions in the SWitch 
in any pair of contact sets over which a pair of 
wiperS move simultaneously. 
Since it has been a SSumed that there are 50 con 

tacts 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 nuibered Wiper arms, five groups of 29 con 
tacts each may be had per set by connecting the 
first 10 outlets of one group to the first ten con 
tacts in the sets engaged by Wiper arras 1, 5, 9, 13 
and the second 10 outlets of the same group to the 
last ten contacts in the sets engaged by wiper 
arms 3, 7, 11, 15, the other groups of 20 then 
each occupying the remaining contacts in these 
sets, 2 groups in one set and 2 in the other. For 
the control of Searching over a split group relay 
SG is provided which by its slow releasing prop 
erty 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 off normal Wiper Winich opens 
the test in circuit when it moves from its normal 
position and also controls the transmission of 
the differentiating signal referred to. Wipers 
DS4 and 5 are concerned with the operation of 

relay WS in the selector and wipers DS6 and 7 
are concerned with the operation of overflow 
meters and differentiating between “live' and 
“dead’ groups of outlets. The selector multiple 
may be divided into two parts Sonne of the selec 
tors Served by a common control circuit being 
connected to one part and others to the other 
part. In order to provide flexibility 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 con 
trol of tone transmission. Banks of wipers DS4 
and DS6 respectively are associated with selectors 
imultipled to the selector shown in the upper 
part of the drawings While banks of Wipers DS5 
and DST are associated With Selectors connected 
to the other part of the multiple. 
There is a relay P With an auxiliary PP which 

5 by an operation or non-operation serves to dif 
ferentiate between two groups of outlets having 
he same nunnerical selecting designation. Relay 
P, if operated, is energized over the speaking 
wires when the circuit is taken into use and 
caises the Selector to rotate until the even num 
bered Wiper arms are positioned at the com 
inencement of their associated sets of contacts, 
that is to say the Selector Wipers are rotated 
through an angle of 180°. The outlets are ac 
cordingly connected to the Selector banks so that 

3. 
the outlets in one main group are connected to 
the contacts indicated by the full line semi 
circles and outlets in the other main group are 
Connected to contacts indicated by the dotted 
Semi-circles. Of each group some sub-groups of 
Outlets are reached directly while for others, the 
Wiper Switching relay WS must be operated and 
this is controlled from the common control cir 
Cuit 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 pre 
ceding circuit by means of battery potential on 
the test wire. This potential is applied over con 
tact c4, wiper DS3 and normal bank contact of 
the digit switch, contact a1 of relay RA, and 
Contact h4 of the selector Switching relay. When 
the Speaking wires are switched through relay 
K operates in a circuit from battery over its 
Winding (I), contacts it, his to the negative wire 
Which may be earthed or which may be looped 
to the positive wire in which case the earth con 
nection is found over this wire, contacts h2, it2, 
b3, relay P and contact le1. For the time being it 
Will be assumed that the negative wire is earthed 
in a preceding circuit and the speaking wires be 
ing looped relay P is accordingly short circuited 
and does not operate. Relay K operates and con 
nects the Selector with the common control cir 
cuit and earths the incoming test wire at con 
tact ki. Contact ic3 prepares a circuit for relay 
WS which circuit is completed or not depending 
On the setting of wiper DS4. Contact c4 pre 
pares a locking circuit for relay K in series with 
relay H the latter relay not being operated until 
a free line has been reached owing to the re 
Sistance included in the circuit. Contact ic'7 con 
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nects the test Wipers to the control wipers to en 
able the Switch to search in a marked group and 
Contact c8 closes a point in the circuit of the 
Sprag magnet SIM, but since relay PP, is not op 
erated and relay C operates before relay BB this 
circuit is not closed until the end of the impulse 
train. Contacts c2 and c5 being closed relay A 
Operates over its right hand winding and the neg 
ative wire and at its contact all closes circuits for 
relays B and C which operate by means of their 
Windings (I), the circuit of the latter being over 
normal contact and wiper DS1, self-interrupting 
Contact dism of the digit switch magnet, contact 
C1, digit switch magnet DSM, Winding (II) of 
relay RA to battery. The magnet DSM does not 
Operate in this circuit. Contact b1 operates re 
lays BB and JB, the latter disconnecting relay 
K from the Speaking wires. Relay K locks 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 
negative Wire is removed and brings the left hand 
Winding of relay A into circuit. Contact bb2 
prepaires the impulsing circuit for magnet DSM 
OVer the front of contact c1 and low resistance 
Winding (II) of relay C, contact bib3 closes a 
further point in the circuit of magnet SM which 
circuit is however open at contact c3, contact 
bb4 connects relay T to the marking Wiper DS2 
and contact bb5 opens the homing circuit of 
the digit Switch. Contact c4 opens to prevent 
possible operation of relay SL during the step 
ping of the digit SWitch and contact c5 connects 
earth over back contact pp3 to the 3rd and Sub 
Sequent odd contacts commoned in the bank of 
Wiper DS1. Contact c6 closes a circuit for re 
lay S.G. 
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4. 
Impulses are received on relay A and are re 

peated at contact a1 to magnet DSIV in a cir 
cuit including contacts bb2, c1, winding (II) of 
relay C, and Winding (II) of relay RA. The 
Fina. Snet and i'elay RA operate in this circuit, 
Contact roi Opening a further point in the test 
in circuit aid contact ra2 connecting lamp AL 
in Series With a slow alarm relay SMA. 
M2gnet DSM energizes on the impulse break 

and On the Subsequent make it releases and steps 
the Wip3rs of the digit switch to the second con 
tacts. Winding (I) of relay C is now de-ener 
gized bit the relay renains operated by virtue of 
itS copper Slug and by energization of its winding 
(Tii) ) at eaci inguise break. On receipt of the 
Second impulse ragnet, DSM energizes again and 
at the end of the impulse steps the wipers to the 
3rd contacts. The magnet then innediately re 
energizes in a circuit from earth over contacts 
p;23, C5 and he corrhoined Odd contacts in the 
control bailik and Wiper Si and the Switchi self 
Steps to the 4th contacts where it, awaits the re 
ceigt 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, tine digit Switch wipei's resting on 
an even contact after the end of each impulse. 
At the end of the inpulse train relay. A remains 
steadily operated aind relay C releases. A par 
ticular group of contacts in one of the control 
banks of the selector has been marked over wiper 
JS2 and Oile of the wires connected to an even 
contact in the bank of this Wiger. Contact c3 
connects earth over contacts ti, bb3, pp2, k3, and 
h1 to the magnet, SAI which withdraws the Sprag 
from the selector geai. Wheel and closes contact 
Sqn. The selector ragnets DM1 and DIM2 are 
alternately energized and the switch commences 
to rotate, AS Soon as it leaves its normal position 
contact oil closes, and the Switch continues to 
rotate intil a free contact in the marked group 
is reached. A free outlet is denoted by battery 
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 it, contacts p24, bb2, 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 
wires, the control wiper, contacts 20s5, ic7, 2084, 
test, Wipe and bank contact to pattery. Contact 
t1 chainges over releasing the rinagnet Siyi which 
stops the Switch and relay TT is operated over 
contact, pg5 in garallel with relay T. Relay TT 
locks up over contact, iti and at contact tit.2 short 
circuits the resistance in the circuit of Windings 

) of relay H thereby per 
a operate, and at contact it4 

rating disconnects magnet SA: 
repares a circuit for connect 

ing earth t Coint3.3ts, iv.2 and his dis 
connect relay A. from the Speaking Wires and 
SWitch these wires through to the SWit?ch. Wipei'S, 
contact, F4 disconnects the test in circuit and 
switches the incoming test Wii'e through to the 
test wiper over contact h5, earth on the test Wire 
applied at a preceding circuit from which the 
holding of the connection is conti'olled energiz 
ing relay H in its second Winding and Short-cir 
cuiting relays i and i'i'. The conversational 
route is now extended to the inext Switch and re 
lease of the cornrnon control Circuit takes place. 
When relay. A releases due to its disconnection 

from the speaking wires the circuit of relay B is 

1h 
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Opened and after a short interval relays K and 
BB release. Circuits are now closed alternately 
Over COIntactS (t1 and bb2 and the even contacts in 
the bank of wipei DS2, and over contacts a1, bb8 
and c5 and the odd contacts in the same bank for 
magnet, SM Which hones the Switch, interrupt 
ing itS OWin circuit at contact dSin. Relay BA op 
erates in this circuit and maintains the test-in 
circuit open until the Switch has come to rest. On 
its normal contacts, over which there will be no 
circuit for magnet DSM. 
At the end of the conversation when the calling 

Subscriber clears, earth is disconinected from the 
test Wire and relay H releases, disconnecting the 
Wiper's and closing a circuit for ragnet, SM over 
contacts it 1, ic8 and on and the selector rotates 
until it reaches its noriinal position. Whereupon 
contact oil opens the circuit of magnet Si?i which 
releases and stops the Switch. During the hom 
ing of the Selector relay RA operates by means of 
its winding (I) and opening its contact ral pre 
vents seizure of the Selector While honing. 

If the selector fails to find a free outlet in the 
marked group it continlies to rotate until the last 
contacts available to it are reached; these are the 
last coil tacts in the dotted Seni-circles and the 
last contacts in the banks associated with Wipei 
ains 10 and 2 are connected to relay TC provid 
ing a circuit for the operation of relay i' when 
they are reached by the selector test wipers. 
Relay T operates, releases magnet SW and oper 
ates relay T as before. Relay LC also operates 
and at contact le1 disconnects direct earth from 
the positive wire and connects earth over the 
Secondary winding of a, busy tone transformer 
and contact s1. This circuit; nay include an 
interrupter for the alternate application of busy 
tone aindi lanp fiash battery in the Well known 
in anner. Since relay C is unoperated a mo 
mentary flick of relay A is without effect on the 
digit Switch. Contact lic2 connects earth over 
contact; Sl2 to a second winding of 1'elay B to hold 
this relay during the larap flash period, battery 
being coininected to this winding at the same time 
as it is connected to the positive wire. 

Contacts in the banks of wiperS DS and DS8 
corresponding to iive groups of outlets are con 
lected to terminal Olvi. which is connected to an 
overflow meter and this meter is operated from 
earth over contacts b1, le3, tiš, c6, US3, Wiper 
arm 6 or 8 and last bank contact, Wiper DS6 and 
the cross connection from its bank contact to 
terminal OM. Contact led opening also pre 
vents operation of relay H. 

If the group marked by the digit switch is a 
“dead' group the corresponding contact in the 
baik of Wipel' S8 would be croSS connected to 
winding (II) of relay St. instead of the terminai 
CM and the closure of contact c3 in its front 
position would operate this relay. Contact sti 
changes over and connects a distinctive tone 
(N.U.T.) over contact ici to the positive wire in 
stead of the busy tone and flash Signal. 

If the Wanted group is connected in One of the 
banks associated with WiperS 3, 4, 7, 8; 11, i2; 
15, 16, a cross connection is inade from the 
relevant bank contact of Wiper S4 to a Wire con 
nected over contact ic3 to relay WS and this relay 
is operated fron earth over contact b4. The 
speaking, test and control Wires are Switched 
over froin the noirial Set of Wiper's and banks to 
those referred to above and on the Operation of 
relay Hi relay WS locks up over contacts US 
and f6. 

If the group selected is split into two parts as 
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1,956,371. 
previously described the relevant contact on the 
digit Switch is connected over a break contact of 
relay SG to the wiper Switching relay WS. 
When the dialing relay releases contact c6 opens 
the circuit of relay SG which commences to re 
lease. Its release period is long enough to cover 
the rotation by the Selector over the first 10 con 
tacts and when the relay releases contact eg1. 
closes a circuit over wiper DS4 for relay WS 
which Switches over the wiper connections so 
that by the time the wipers have reached their 
40th contacts test Wipe airn li is connected Over 
contacts US4, ci, US5 and Wiper 15 so that the 
SWitch is enaked to test in to a free outlet in the 
last 10 contacts accessible to Wiper arms 3, 7 
and 11. 

If a group of outlets is selectable in response 
to either of 2 digits the ruinerical 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 taken. If Such a signal is to be sent, that 
is if relay P in the next switch is to be prevented 
from operating, earth must be connected to the 
negative wire at the time of Switching through. 
All contacts in the bank of wiper DS3 correspond 
ing to groups for which the signal is to be trans 
mitted are connected to winding (I) of i'elay SL 
which is connected to earth over contacts loc3 and 
bbl after the control circuit is taken into use. At 
the end of the impulse train relay C releases and 
relay ST, operates over contact c4 and wiper DS3 
and when relay TT operates earth over contacts 
Sl2, it3 and c6 is connected to the negative Wiie 
and short circuits the P relay of the next switch, 
It should be noted that the transmission of this 
Signal must take place before relay B in the Suc 
ceeding circuit operates. 

If the required group is connected to contacts 
in the dotted semi-circles as denoted by the value 
of a preceding digit a considerable amount of 
time Will be occupied by the selector in searching 
the group and the rotation of the selector and the 
search for a free line must be completed within 
the time known as the intertrain pause. If the 
SWitch does not connence to move until the inn 
pulse train has been terminated it may not be 
pOSSible to find a free outlet in the time available. 
For the searching of such a group therefore the 
SWitch is automatically rotated over the first set 
of contacts, i. e. those in the full line semi-circles 
associated with the odd numbered wiper arms 
prior to or during the reception of the impulse 
train until its even numbered wiper arms reach 
the first contact position of their associated 
banks. When the dialling relay releases the se 
lector has then to rotate over a lesser number of 
contacts in its Search. This preliminary move 
ment 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 is oper 
ated. Relay P operates in series with relay K 
Over a loop closed at a preceding circuit and at 
contact p1 prepares a circuit for winding (I) of 
relay PP. When relay B operates contact b4. 
closes this circuit and contact b3 short circuits 
relay P and connects the left-hand winding of 
relay A in circuit. Relay PP locks up over con 
tact pp. and at contact pp2 closes a circuit fron 
earth over contacts it, it4, c8 and h1 for magnet 
SM. The magnet operates and the selector ro 
tates until its even numbered wiper arms reach 
the first contacts in the dotted semi-circles. 
In this position a circuit is closed for relay T 
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from earth over the rectifier R, winding of relay 
T, contact pp4, the first contact in the set asso 
ciated with wiper arm. 14, the wiper, contacts 
US5, Ict and US4, Wiper arm 10 and the first con 
tact in its associated set, resistance to battery. 
Relay T operates and stops further rotation of 
the selector but relay Ti does not operate as 
contact pp.5 is open. Windings (I) 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 Inaghet, SM. The selector wiper's are now 
in such a position that they have not more than 
50 contacts to traveise in their search for a free 
outlet, and the Speed of drive of the Switch is 
such as to perinit; this during the intertrain pause. 

Returning now to the digit switch, when the 
common control circuit is taken into use and relay 
PP is operated contact pp3 changes over, discon 
necting earth from the commoned odd contacts 
in the bank of wiper DS1 and connecting earth 
to the commoned even contacts. On the occur 
rence of the first impulse nake after a break the 
digit Switch is stepped to its second contacts 
whereupon a, self stepping circuit is closed from 
earth over contact pp.3, Second bank contact, 
and Wiper DS1, contacts dsm, winding (II) of 
relay C, magnet, DSM, winding (II) of relay RA 
to battery and the Switch steps to its 3rd coin 
tacts. On the occurrence of the next impulse 
the Switch is stepped to its 4th contacts and 
then self steps to its 5th contacts and at each 
subsequent impulse it is stepped in a similar man 
ner so that after the end of the inpulse train 
its wipers will be resting on odd contacts. The 
marking wires from the bank of wiper DSM are 
20 in number corresponding to 20 groups of out 
lets, wires from the odd contacts being connected 
to groups of contacts in the arcs associated with 
wiper arms 14 and 16 of the selector and wires 
from the even contacts being connected to groups 
of contacts in the arcs associated with Wiper arms 
13 and 15 of the selector. 
Relay SG is operated by closure of contact pp6 

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 P relay in 
the succeeding selector, the operation of the over 
flow meter and the giving of busy or N.U. tone 
as the case may be should no free outlet be 
found will proceed in exactly the same nainner 
as described for the case in which relay is not 
operated. The switching through of the selector, 
the release of the common control circuit and 
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eventually of the selector also takes place in an i3. 
identical nanner. 
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 passa, contact at the time when a booster 
battery metering impulse is being transmitted 
over it. In a selector in this position in the chain 
of Switches the incoming d wire need not be pro 
vided. 

It will be apparent to those skilled in the art 
that two different paths of access to the Select 
ing switch may be available relay P being included 
in one of the paths only so that the preliminary 
rotation to bring the even numbered wiper arms 
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to the commencement of their associated contact 
SetS Inay be dependent on the path over which 
the Selecting switch is taken into use. 
Wihat I claim as new and desire to secure by 

Letters Patent is: 
1. In a telephone System, a selector switch, a 

marking device responsive to a series of impulses 
to mark a group of contacts in the bank of said 
Selector SWitch, means for advancing said selector 
SWitch to the marked group, and means respon 
Sive to a non-deciraal control for preliminarily 
advancing said Selector a portion of the Way to 
the marked giroup So that the final movement re 
Sponsive to the narking Will be shortened. 

2. In a telephone system, a Selector Switch hav 
ing a riorai position from which all groups of 
contacts in its bank hay be reached and a Sub 
normal position from which a portion of said 
gi'CupS may be reached, means for advancing the 
SWitch to its Sub-noi'inal position if one of the 
latter groups is desired, and ineains responsive to 
a series of inpuises for further advancing the 
Switch to the desired group. 

3. In an autorinatic telephone systern, a selector 
SWitch having access to groups of contacts, there 
being two rain groups and a plurality of decimal 
iy designated Sub-groups i) each rain group, and 
said selector having ancinal position fron which 
the Sub-groups in the first main group are acces 
sible, Gaea is responsive to a Series of decifial in 
pulses for advancing the switc. to a desired Sub 
group, and means foi' pi'elimin3jily advancing the 
switch past, the first rain group if the sub-group 
desired is in the Second main group. 

4. in an automatic telephOne systern, a selector 
Switch of the rotary type which Selects a group 
by advancing its wipers over all contacts in the 
preceding groups, means for preliminarily ad 
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Wancing the SWitch past a certain number of 
groupS if a group beyond is Wanted, and means 
for ther advancing the Switch to the Wanted 
group responsive to a series of impulses. 
5. An automatic telephone systein as set forth 

in clain 4, which includes means for transmitting 
a, Special signal to the selector Switch in order 
to initiate the preliminary advance thereof. 

6. In an automatic telephone system, a selector 
Switch of the single motion rotary type having 
&ccess to groups of contacts, the total number of 
contacts being so great that the time required by 
the SWitch in advancing from norina position to 
the last group exceeds the normal time interval 
between the receipt of successive digits in a 
inlinker, realins responsive to a digit for narking 
a group of contacts in the bank of said Switch, 
ineans for advancing the Switch to the imarked 
group, means for ieceiving a Supplementary con 
trol which is transmitted prior to such digit, if 
the last group is Wanted, and eans responsive 
to Such Control for moving the Switch to a Sub 
normal position from which the wanted group 
can be reached by a curtailed incy erent. - 

'. In an auto: natic telephone system, a selec 
tor switch of the rotary type which selects a group 
by advancing its Wipei's over all contactS in the 
preceding groups, talking conductors leading to 
Said Switch, means for preliminarily advancing 
the SWitch past a certain intlinber of groups if a. 
group beyond is Wanted, and means for then ad 
Wancing the Switch to the Wanted group respon 
Sive to a Series of inpulses, and means for trans 
initting a special siginal to the Selector SWitch over 
one of said talking conductors to initiate the said 
preliminary advance thereof. 

DAVID AIDAM CHRISTIAN. 
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