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ESMOND PHILIP GooDWIN, WRIGHT, of ALDw YCH, LONDON, ENGLAND, ASSIGNOR. To 
INTERNATIONAL STANDARD ELECTRIC CORPORATION, of NEw YoRK, N. Y. 

AUTOMATIC oR SEMIAUTOMATIC TELEPHONE SYSTEM 
Application filed Lay 26, 1930, serial No. 455,637, and in Great Britain June 5, 1929. 

This invention relates to automatic of semi-automatic telephone systems, in which 
means is provided at one or more selecting, 
stages to determine in part the outlet or 

5 group of outlets to be tested in accordance. with the path of entry into the switch. . . . 
The main feature of the invention com prises a circuit arrangement for an auto 

matic or semi-automatic telephone exchange 10 system comprising selector switches, chair 
acterized in this, that discriminating means 
is provided which is associated in common 
with a plurality of said switches and which is adapted to be operated variably inac 
cordance with the path of access used in 

... setting up a connection. . . . ... " 
The invention will be described with re 

spect to a selector system in which the con 
versational switches are arranged in groups 
control circuit. 
The control circuit comprises two switches, 

one of which is a marking switch, and the other a selecting switch. 
The marking switch is set in response to 

digital impulses and marks an outlet ol 
group of outlets in the banks of the select 
ing switch, which in turn marks the selecte 
idle or wanted outlet in the banks of the 

so conversation switch in use. After the first 
switch has performed its marking function, 
it hunts for the selected conversation circuit 
and connects the control circuit thereto. A temporary bye-pathis set up through the 
second switch in the succeeding bye-path. . 
The bye-path or selector switch selects an 

idle bye-path control circuit together with 
an associated idle conversation circuit in the: 
succeeding selector stage and forms a tem 

control circuit. All the switches used are of the single-motion type. . . . . . 

mon switching stage and conversational and bye-path routes. . . . . 
Fig.2 shows a selecto 

is a system of the kind referred to with a com. 

r stage connected to one of a plurality of final stages each com 50 prising two groups of switches in parallel. 

porary. bye-path circuit to the succeeding 

Fig. 8 shows a conversational switch and 
bye-path circuit at an intermediate stage. 
and bye-path circuit. Fig. 4 shows a final conversational switch . 
The problems to which the embodiment of: 

the invention to be described relate concern 
the provision of Switching means for obtain 
ing access to stations or trunks the traffic 
to which is Small, and for which therefore 
a.Small number of access switches are re 
quired. Instances that may be given are 
Special. Service stations such as complaint, 
enquiry, and fault operators, and junctions 
leading from a town exchange to a number 
of exchanges the traffic to which is small. 
The former case will be discussed in more 

detail, with reference to Figure 1 of the ac companying drawings. In this case traffic 
from two directions through switches 1A, 20 each group, being associated with a single 1B is combined to pass through a common 
Switching stage 2A, conversational and bye 
path routes being shewn in each case. 

It will be supposed that the switching 
stage 2A is reached over two or more differ 
ent outlets or groups of outlets of the switch 
ing stages 1A, 1B, and that the digits dialled 
into or through 2A may be identical for 
different stations reached thereover. It will 
be seen, therefore that discrimination is nec 
essary in 2A in accordance with the outlet from the preceding stage. 
The control or bye-path circuit associat 

ed with 2A is taken into use from the R2 or 
selector. Switch of 1A or 1B, and relay. A alone, or relays A and D are operated. Re 
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5 5. 

(3. 

3 

lay Dis, the discriminating relay, the mark 
ing Switch R1 marking its R2 switch dif 
ferently in accordance with the position of 
contact.d.c. : . . . . . . t - 

fewer. Outlets than usual would be necessary 
therefrom. - 

In the particular example to be described 
with reference to Figures 2, 3 and 4 of the 
accompanying drawings, of which Figure 2 
is a layout drawing, the invention is described 
with reference to an automatic or semi-auto 

it will be appreciated that if the stage 2A 
is a final stage for example, certain of the 
digit combinations, which could be used. 

Fig.1 shows schematically the lay-out of herein may not be required in which case 

  

  

  



... matic system in which connection is set up wiper 6, and hone cont f switch R1e, 
or completed over a selector stage to one of the wiper 8 and home contact, R1, wiper K . 
a plurality of final stages each comprising and home contact of switch R2 to battery. 
two groups of switches in parallel. Common The contacts bs1 and gS1 are normal contacts 

5 bye-path circuits are provided at stage. individual to the trunk while the remaining 
These switching stages are provided to. ral tri-sac islia, 4-a: Flat-frar - i. 
with calls in a number of thousand groups- tion of the bye-path circuit. 
as shewn in two such groups in which num-cerator seizes the trunk a circuit is formed. 

in two only of the hundred-groups of for relay. A 
usand, or two hundred numbe rd 

all distributed in more than two of the 
In a call from an operator, the thousands 

dreds groups of each thousand, are used. . . gized either in a 
: digit is not dialled, but a key is thrown indic ductor BP it winding of relay: A to batter 15 's Air . . a 14--, -, TTA. nars s digit, so that the bye- or alternatively, fr 

ociated with the selector stage tors dia. -- 
route indicative of said digit: 2BP, selecto. stage is seized from a prece ing selector stage, the path of access ther 

from is again indicative of the thou 
the particular example, with two ternative faths of access relay Jif 

path is or is not operated in accordan 
25 the path used; operation of JJ would iter lif 

the marking circuit between switch R1,R2 the wiper 

- circuit EB 

ark groups of outlets to the requi 
When 

magne 

marked by switch R2. The final bye-path pitilising. Relay Cop 
Pisseized over one of two paths and remains operate 

which marks RA2 
final conversational switch mark 

Switch RA2 li 
5 other by-pal i vitches is a 50 poin 
while the conversatio al double wiper 
hundre 

sy It will be und s stood that rip 
5 in this specification is given by way of ex-se 

le only and that the invention is capable usius VI: C 
iny desired yariation within the scope of - 
& example described generally with 
2e to Figure 2 above will now be de- on 

detail with reference to Figures tact 

dictor BP, the operators dialling loop, con 
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groups in each half have the same digital 
value. Thus, the first group in bank C. of 
e second groupin bank C by contact. 2 of 
ink 10 of R1, the third and fourth groups 

in bank C by contacts 3 in banks 9 and 10 
relay J.J. decides which set of marking 

lo accordance with the path of access used. The 
R1 switch will be set to one of positions 2-6 
for instance in accordance with the number 
of tens-impulses received and each of these 

is by a marking conductor to the contactin bank 
the different groups; for example, contact 2 
of bank 9 of R1 to contact 2 of bank C of R2, 

. . . and contact 2 of bank 10 of R1 to contact 7 
20 of bank C of R2, and so on. After the switch 

R2 is set to the correct group of outlets it 
hunts for an idle outlet as will be described, 
but if all the outlets are busy, it is necessary 
to prevent the switch continuing to hunt for 

25 an idle outlet in the next group. For this 
purpose the contacts in the bank C of R2 
corresponding to the last outlets of each 
group in the banks of R2 are multipled to 
gether and are connected to the front contact 

30 of armature. e8 of relay E to form a circuit, 
the closure of which stops the switch as de 
scribed below if all the outlets in a group 
The digital values designating the groups 

35 of outlets from R2 may be any desired five 
values out of the possible ten, thus values 2, 
4, 5, 9, 0- might be used, according to circum 
stances. It may be that two or three groups 
of outlets only are required for each path of 

, 40 access in which case, two or three contacts 
only in banks 9 and 10 of R1 will be used for 
marking purposes. When the R2 switch 
starts, stepping it will in time reach a posi 

'tion in which a circuit will be completed for 
... 45 the relay Mithrough h9, wiper and bank con 

tact C, bank contact and wiper 10 for in 
stance, i3, e8 to ground. This will cause the 
operation of the relay M and the opening of 
the driving circuit of the magnet R2 by m1. 
If further impulses are received the subse 
quent operation of the switch R1 will open the circuit of relay Mithereby permitting 
the switch R2 to continue stepping. When 

... the digit is finished, and R2 finds the contact 
finally marked by R1, relay M again ener 
gizes and will therefore open the w 
circuit of R2 as already explained. When 
the slow relay C releases, a circuit will there 
fore be completed for the relay E through 

60 contacts 92,02, m1, h;2, the wiper N and its 
of normal arc q1, p1 to ground. The rela 
E closes a circuit for the switch R1 through contacts e1, tib4, interrupter springs, wiper 
and off normal bank contact 3, t2 to ground. 

a switch R1 continues stepping until the iss, 

R2 is marked by contact. 2 in bank 9 of R1 

respectively, and soon. The discriminating lets w 
ductors is to be used by its contacts i3 inte 

positions in banks 9 and 10 of R1 is connected 
Cof R2, corresponding to the first outlets of 

driving 

relay T operates over a circuit which will be 
descril 

lay 
tit. for the switch R2 and as a result the out 

banks T1, T2 will be connected to the 
st wires T of the corresponding final con 

ational switches. If all the outlets are busy relay M will re-operate at the last set of 
termi - 

e8 to ground. A circuit is then closed for 
relay G through contacts e4, m1, h;2, wiper 
and off-normal arc N, q1, p1 to 
lay G is of high resistance and slow to oper 

t Speed at e8, the operating circuit of re 
y M. The release of relay M closes the cir 

ill be tested two at a time. The contacts 

ground. - Re 

dater. Relay Ealso closed the test. 
ing circuit for relays P. and Q at e9, le10 

nals of the group of contacts, over 6, 
er and bank contact C of the switch R2, . 

ate, and consequently a time period is pro 
vided to enable relay P and Q to operate if 
there is a circuit for them. The operation { of relay M prevents R2 taking any further 
steps. If one of the outlets searched over by 
the wiper T1 is free, relay P will be operated 
from battery in the succeeding bye-pass 
switch over bank contact and wiper T1, e9, 90 ht, winding of relay P, g5, tibis to ground. 
Relay P closes the circuit for the relay H at 
p1 and contact hit then opens the circuit of 
relay P and places a ground potential from 
tib5 on the test wire, contact h8 opens the 95 operating circuit of relay Q, and contacts 
h5 and 6 prepare a marking circuit for the 
conversational switch. Contacts ha close an impulsing circuit to the succeeding bye-pass, 
contact h8 provides a locking circuit for the 
relay H to earth at b2, contact h2 opens the 
operating circuit of relay G and contact h1 
opens the local impulsing circuit. If one of 
the outlets searched over by the wiper T2 
was found to be free relay Q would have 
operated in a similar manner, operating relay 

100 

105 

Jover the obvious circuit and relay H over contacts i1, q1, p1. Relay J provides a wiper 
discrimination and when operated the for 
ward impulsing circuit and the marking cir 
cuit would be switched over to the required 
set of contacts. If relays P and Q operate 

110 

simultaneously, there will be no circuit for 
relay J and relay H will operate alone. It 
will be seen that corresponding contacts in 
both marking levels I1, 2 lead over the same 
path of access to the final by-pass. The operation of relay T will take place 
when the switch R1 reaches the contact cor 
responding to the conversational switch 
which has been predetermined. As already 
explained the ground potential is placed on 
the hold conductor which is extended over 
contacts bs2 to the bank contact of the wiper 1 of switch R1. Relay T in operating opens ! 
the obvious circuit for the relay TB and 
closes a locking circuit through contacts t1, 
tib3 and b2 to ground. The release of relay. 
TB also removes ground from the bye pass 

: test conductor thus releasing Supervisory 
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LJ.si. Va: YYL yJJA. Relay AA closes 

he obvious circuit for relay. BA and at the 
... ', rst set of impulses a circuit is closed for the 

for them magnet RA 9. inding of relay 
ch through "... - a ?. 

tact and w 
5, m2, th5. 

- - --v : ay GA; battery and 
negative wiper a posi GA, ga4, bank contact and wiper 90 

tive wiper to contacts fis1, ... - - - - - - - 

in relay MA releases lueto 
e Switch RA1a; further ste 

hort circuit 
f JJ to pre 
he operation 

ver: the contacts. 9 of th 
Ontacts C of the switch R2 
switch R2, will be guided t 

tional switch. 
re-path which has been seized over the 

bye-path test conductor from battery, home 
contact and wiper, X1 of the switch R2 iia 
is home contact and wiper 8 of the switc 

is connected as immediately 

  



tacts hal, nail, pa 

22; earth, va4, MA, 

switch would remai 

purpose which will be described later. When 
closed for the magnet RA1 and this Switch 
will step forward one step for eachimpulse. 

5. When relay CA which is of the slow release 
i type the end of the units impulses 

a circuit is closed for the magnet RA2 
through its interrupter'springs, contacts ca2, 
second contact arc (covering contacts 

1013-22) and wiper 3. 
. . . . and switch 

RA2 continues stepping until the circuit al 
ready described for is again closed. 
If the units digit was “0”, relay MA would 

15 operate immediately RA1 reached position 
(7, wiper 9, contact 22, 
ion of MA would pre battery. The oper 

vent switch RA2 
- non-the first contact of 20 the group which corresponds to units digit 
“0”. When relay MA 
lowing circuit is closed for relay EA; bat 
tery and winding of the relay EA, bank con 
tact and wiper 4 of the switch.RA1, con 26 tacts ca1; ma2 to ground. Relay EA locks 
up over contacts ea:3 to ground. The opera 
tion of the relay EA opens at eas, the locking 
circuit of the relay GA. This relay is of the 
slow to release type and does not release im, 30'mediately. Meanwhile a circuit is closed 
from ground, bask; overt iper and bank 
contact 8 of switchi RA1, ea9, gas, winding 
of relay PA, ja4, idAto the test wiper. The 
operation of relays JA, JJA in controlling 

35the test circuit, will be described later. If 
the line called is free relay PA will operate, 
contact pa1 closing the obvious circuit for 
relay HA which will be provided with a lock 

sing circuit through contacts ha2. When the 
4t conversational switch is found, as described 

later, ground is connected to the hold wire 
due to the operation of HS. The contact on 
which wiper H then stands is multipled to 
the contact of RA2 to which relay PA is con 

Anected so that. PA will then be short-cir 
cuited but HA will hold via ha2, ma1, pa1. 
It will be seen that the contact ga? extends. 
ground from baA to the bye-path test con 
ductor after relay EA operates opening the 

56 path through contacts eat. Contacts haš 
replace the path which will be opened when 
the relay GA releases due to the operation of 
relay. EA and contacts hat open the circuit 
of relay. MA which release. If the called 

- 85 subscriber's line is busy the release of relay 
GA will remove the ground from the bye 
path test conductor at gathereby opening 
the locking circuit for relay Ein the penulti 
mate bye-path since relay HA is not oper 

stated. The releas elay, E closes the cir 
scuit for relay BS over 9s, the bank contact. 
and wiper 7 of the switch RA1 contact e6, m2, th5 to ground. As already explained 
relay BS closes the circuit for the relay, AS 

65 and applies busy tone to the calling line. 

- 1,829,774. . . 

the units impulses commence a circuit is 

eppington, so that the 

When the switch R1, Fig. 3, made connection 
with the selected path, a relay was operated 
at the operator's position, so that the bye 
path circuit for A was broken, and A. Was 
held via th2; wiper 2, b84, operator's position, 
bs3, earth. The operation of bs4 opens the 
circuit for relay A which in turn opens the 
circuit for relay B and thereby releases the 

; : - '. bye-pass and the final selector. If relay HA 
switch.RA1, con- in the final bye-pass operates due to the called 
Air subscriber's line being free the switch RA1. 

will again step, when the relay GA releases, 
over its interrupter springs, contacts, ea1, 
ga3, to2, ana2 to ground until it reaches the 

: conversational switch indicated by a ground 
potential on the hold conductor. This cir 
cuit may be traced from battery, right hand 
winding of the relay TA, non-inductive re 
sistance, wiper and bank 1 of the switch RA1, 

- - - - - is digit contacts hsil, bank contact and wiper H of the iMA does operate the fol 85 
penultimate conversational switch, 985 to 

TA also closes the following circuit for the 
final selector switch SA through its inter 
rupter springs, bank contact and wiper 6 of 
the switch RA1, ha4, ta2, ma2 to ground. 
The switch SA has access to all the lines 
tested by RA2 and the contacts correspond 

.95 ". ing to the same line in bank M of SA and 
banks M1, M2, of RA2 are connected by 

ground. Relay TA locks up over its second 
winding ta1, to ground at ba2. The relay 

90 

marking contacts. The final selector hunts 
for the line selected by RA2 and when this 
is found a circuit is closed for the relay MA; 

0. 

hat, jas, wiper and bank contact M1 or M2 
of the switch RA2; the bank contact and 

ground; va4, winding of the relay MA, vais, 

wiper M of the final selector, bank contact-9. 
it of the switch RA1, ha8, ta3, to battery. Re 
lay MA opens the driving circuit of the final. 
selector and closes the obvious circuit for re 
lay HS through wiper 5 of switch RA2, con- . . . 
tacts ha3 and ma2 to earth. Relay HS switches through the positive and negative 
conductors and continuous ringing is extend 
led from the penultimate path to the sub 

110 

scriber’s line. Relay HS locks up over con 
tacts his2, wiper and bank contact H of the 
conversational switch to the ground supplied 
to the test wire over contact ha6. The 
ground on the hold wiper is also extended 
by the operation of contacts fis1 to the hold 

5 

wiper of the penultimate path. Contact his5. 
however, opens the bye-pass test conductor 
thereby dropping relay Ein the penultimate 
bye-pass. The release of relay E in the pe 
nultimate bye-path opens the circuit of re 
lay GS which is slow to release and thereby 
provides a period during which ringing cur 
rent is supplied to the called party. This 
ensures that ringing tone is applied immedi 

20 

125 

ately the connection is switched through and 
obviates the possibility of delay which oc curs when only interrupted ringing is sup 
plied. When the relay GS has released a 

  

  





one of said switches to be used in setting up 
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a connection and to be operated, in accord 
ance with the path of access used to deter 
mine in part the selection of the wanted out 
let or outlets of the said switch. 

2. In or for a telephone system, a group 
of conversational switches with access to a 
group of outlets or lines, another group of 

10 
conversational switches with access to a dif 
ferent group of outlets or lines and an auxil 
iary control circuit which is associated with 
both groups of switches and which comprises 

15 

discriminating means adapted to operate 
when the said circuit is in use for setting up a 
connection over any one of said switches in 
a manner distinctive to the particular group 
of switches involved. - 

3. A telephone system comprising a group 
of conversational switches, a plurality of dif 

20 ferent paths over which each of Said switches - is accessible, and discriminating means colm 
mon to said group of switches adapted to be 

call is made. . . . . Y. . . . . 
- 5. In or for an automatic or semi-auto 

matic telephone system, a number oil 
sational switches, a plurality of control Cl 
cuits each of which is associated in COO 

. 

connected to any one of said switches in re 
sponse to the initiation of a call thereover, to 

5, be operated in accordance with the path over 

establishment of the call. - 
NA telephone system comprising a group 

ersational switches, adapted to be set 
finpulses, a plurality of paths over 
of said switches is accessible, and 
gmeans common to said group 

of switches Aasted to be connected to any of said switches in response to the initial 
tion of a call thoreove ind to be operated 

ich the callis made and to be released upon 

prior to the receipt of sal series of impulses, 
in accordance with the patie'er which the 

Y-s: - - 

with a number of said switches and copylses 
a marking switch, a plurality of paths of ac 
cess to said selector switches and associated 
control circuits and discriminating means in 
he control circuit which is adapted to be op 
tein response to the path of access over 

which the common control circuit is taken o -t- -- - - - - - - into use, said marking switch being adapted 
to mark different outlets or groups of ou lets 
from the said selecting stage in response to 
the same digit or digits received thereby in 

dance with the setting of the said dis 
inating means. . . . ' ' :X a 

6. In or for an automatic or semi-automatic elephone system, a selector stage comprising 
onversational switches and a plurality of 
sociated in common with a plurality of con 
versation switches and comprises a marking 
switch and a bye-path Switch having a plu 
rality of sets of wipers, a plurality of paths 
of access to said selector stage, discriminat 

sing means in the bye-path control circuits 

yepath control circuits each of which is as 

which are adapted to be operated in accord 
ance with the path of access over which the 
control circuit is taken into use and Wiper 
switching means which is adapted to select 
one of said sets of wipers in accordance with 
the setting of said discriminating means. 

7. Circuit arrangement as claimed in claim 
6, in which each bye-path switch comprises a 
plurality of pairs of test wipers one of which 
is adapted to be selected in accordance with 
the setting of the discriminating means and 
further wiper switching means which is 
adapted to be operated in accordance with the 
odd or even value of a digit received by said 
marking switch to select one of said pairs of 
test wipers. 

8. In an automatic or semi-automatic tele 
phone system, a selector stage, switching 
means which is adapted to be operated to con 
nect continuous ringing tone to a selected 

70 

75 

80 

line for a predetermined interval and fur 
ther switching means which is adapted to con 
nect interrupted means to said line after said 
predetermined interval so that ringing tone 
is applied to the selected line immediately 
connection is made thereto. 

9. In or for an automatic or semi-auto 
matic telephone system, a final selecting stage 
comprising conversation switches and a plu 
Itality of bye-path control circuits each com 
prising a bye-path switch having a plurality 
of levels, one or more of which is reserved for 
P. B. X. groups, a plurality of paths of ac 

90 

95 

cess to said final selecting stage, discriminat 
ing means in said control circuits which are 
adapted to be operated in response to a path 
of access over which the circuit is taken into 
use, wiper switching means which is adapted 
to select one of said levels in accordance with 
the setting of said discriminating means and 
switching means which is adapted to be op 
erated when the P. B. X. level or one of the 
P. B. X. levels is selected and in response to 
the operation of which the said switch hunts 
automatically in a selected P. B. X. group. 

10. In or for an automatic or semi-auto 
matic telephone system, a selecting stage com 
prising two groups of single-motion conver 
sation switches, each having access to dif 
ferent sets of outlets, a bye-path control cir 
cuit which is adapted to be taken into use 
together with a conversation switch in either 
of said groups for setting up a connection 
over said Switch, discriminating means in the 
bye-path control circuit, which is adapted to 
operate in accordance with which one of the 
said groups is involved in a connection and 
a single-motion by-path switch in said cir 
cuit which comprises a test level or levels cor 
l'esponding to each of said sets of outlets, and 
a common marking level or levels for control 
ling the setting of a conversation switch of 
either group, the said discriminating means 
being adapted to control the selection of the 

0. 
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