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8. Claims. (CI. 179-18) 

'The present invention concerns improvements 
in or relating to telephone systems and in particu 
lar concerns novel arrangements connected with 
the-determination of the charge for a connection, especially, although not exclusively, for connec 
tions between exchanges or networks normally 
linked by manual switching means where the 
-charge is assessed by an operator and which con 
:nections are in future to be linked by automatic 
Switching means. The present application is a 
division of my co-pending application Serial No. 
278,728, filed June 12, 1939, now Patent No. 
2,373,908, issued April 17, 1945. 
'Generally speaking, a network as it exists at 

present consists of a number of exchanges suit 
ably interconnected by cables or junction lines 
which are either now or it is intended will be 

i equipped for automatic working and automatic 
'inter-working. 

Associated with each network there are usually 
- a number of other eXchanges which are too far 
: distant from the centre of the network to be con 
Veniently dealt with in the same manner. For 
instance, it may be desirable to route such calls in 
a Special manner and to depart from the unit fee 

- rate...for calls to and from such exchanges as may 
be adopted for exchanges within a certain dis 
*tance of the centre of the network. Exchanges within an extended network may 
abe' linked up either by incorporating them in the 
same designation plan which is enployed for every 
texchange in the network while provided special 
ifacilities for separately charging and routing, such 
calls, or if it is not convenient to incorporate such 
.exchanges in the same-designation plan, either, be 
cause the exchanges are nore conveniently sit 
uated for inclusion in a different network having 
its own designation plan or for any other reason, 
such as the fact that the inclusion of certain ex 
changes would necessitate a modification of the 
designation plan proposed or in operation, then 
such exchanges and subscribers connected there 
to would be designated according to a different 
plan. - 
As examples of the latter, a designation plan of 

a network may be based upon five digits and the 
faddition of a certain exchange or exchangeSilay 
involve a changeover to a six digit system. Sim 
ilarly in an area where the designation plan is 
..such that exchanges are represented by their ini 
itial letters it may be inconvenient to add certain 
;other exchanges to the same designation plan 
because of Conflict of name. 
For the purpose of setting up, calls between ex 

changes operating on different designation plans, 

5 
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2 
it is convenient to allot to the designation of each 
subscriber or party ona, designation, plan, an ad 
ditional distinctive digit or digits which may be 
prefixed to the number to be used by subscribers 

; on the same-designation plan to indicate that the 
callis between networks. By "designation plan" is meant the plan accord 
ing to which subscribers and other parties in an 
area are allotted their distinctive designation 
which may be all numbers or letters and numbers 
or all letters, and which calling parties in the 
area are to use alone in establishing a connection 
to such; subscribers or other parties, and calling 
parties outside the area are to use if setting up 
the call automatically after initially sending a 
digit or digits-characteristic of the area. It Will 
be understood that designation plans in different 
areas may be compiled according to the same, or 
different methods. For convenience the word 
“zone” will be used in this.specification to indi 
cate, the area covered by a network of exchanges 
having the same designation plan. A zone will be 
considered as formed of two parts, the “urban 
area” of a Zone in which subscribers may call 
each otherfor the same unit fee, or in which such 
calls can be registered on the subscriber's indi 
vidual meter, such area being usually the area, 
within a certain distance of a suitably selected 
point in the zone, and the "suburban area” of a 
Zone for calls to and from which special charging 
arrangements have to be provided such as ticket 
printing equipment, which area falls outside the 
said distance, and not within the area of another 
ZOne. 
One of the objects of the invention is to deter 

mine, the charge for a connection and manner of 
charging locally in accordance with its destina 
tion and irrespective of, the route over which it is 
Set up. 
Another object of the invention is to provide 

a highly flexible scheme whereby calls which can 
alone be permitted to be set up by certain sub 
scribers.or under certain conditions are controlled 
independent of the route over which the call is 
Set up. 
According to one feature of the invention calls 

may be set up automatically between exchanges 
over local routes or over inter-Zone routes de 
-pendent upon the location of the exchanges, and 
in which charges for a connection are made de 
pendent upon the distance between the originat 
ing and destination exchanges, while the manner 
of charging is made dependent upon the route 
over which the connection is setup. 
According to a further feature of the invention 



2,445,000 
3 

charge rate determining means are associated 
With the originating exchange and assess the 
rate of charging for connections to exchanges 
Within the zone as well as to exchanges outside 
the Zone in Which the originating exchange is lo 
cated and determine the manner in which the 
charge is to be made. 
According to a further feature of the invention 

a charge to an exchange outside the zone of the 
calling party is determined jointly by a plurality 
of devices adapted to be set independently in ac 
Cordance With the Zone and in accordance with 
the exchange in the Zone of the wanted party re 
Spectively, so that the charge for the call can be 
dependent upon the distance between the calling 
and called Subscribers’ exchanges and inde 
pendent of the route over which the call is set up. 
A future feature of the invention is an arrange 

ment whereby in a telephone system calls set up 
by a calling party may be metered in different 
Ways according to their destination, as deter 
mined by registering means taken into use on 
the initiation of a call, one of which ways of 
metering consists of automatically recording par 
ticulars including the calling party's number and 
the charge for the call; for instance, if the called 
party's exchange is located in the same urban 
area of a Zone as the calling party's exchange 
then metering may be effected in well-known 
nanner by operating the calling subscriber's 
meter, one or more times for each completed 
chargeable connection. If the called party's ex 
change is located in the same zone but in a sub 
urban area, instead of an urban area, or where 
the charging rate is greater than that allowed 
for by the usual metering methods, the metering 
may be effected by printing a ticket with the 
charge for the call printed thereon. If the called 
party's exchange is in a different zone from the 
calling party then the metering may be effected 
by printing a ticket even if the charging rate is 
no greater than that allowed for by the usual 
metering methods. 
A further feature of the invention relates to 

arrangements by which certain subscribers or 
certain lines under certain conditions may be 
prevented from setting up calls in which the 
charge rate is more than a predetermined 
annount; for instance, two adjacent exchanges 
may be. So situated that one is within one Zone 
and another within the other zone, but they are 
So near together that the charge rate is the lowest 
or unit rate, and therefore while it may be con 
venient from the point of view of the telephone 
administration to set up such calls over lines 
Connecting different Zones it is not expedient, that 
such connections should be prevented. When 
it is borne in mind that a calling party without 
Such preventing means would be enabled to set 
up quite expensive calls it is desirable to ensure 
that only calls of a low rate should be set up 
Without special permission. 
A further feature therefore relates to an ar 

rangement for determining whether a telephone 
connection can be set up by a calling party or not, 
comprising a plurality of independent means 
responsive to calling party control, each adapted 
to determine whether the calling party control 
Corresponds to part of a subscriber's number or 
not, and charge rate assessing means adapted to 
be variably operated in accordance with the set 
ting of said first means to determine according 
to its Setting whether a call is to be completed 
or not; for instance, the means responsive to 
calling party control Would be two directional 
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4. 
switches for registering respectively the Zone and 
exchange of the Wanted party, and the charge 
rate assessing means could be conveniently a 
further switch which is set under the joint con 
trol of the two registers mentioned to determine 
the charge rate for the call, and if the charge 
rate is greater than a predetermined amount to 
prevent the call. 
Another feature of the invention is an arrange 

ment incorporating separate Zone and exchange 
determining means for preventing calls being set 
up to exchanges for which the charge is greater 
than a predetermined charge, While permitting 
calls being set up to other exchanges over routes 
passing through said first exchanges for which 
the charge is equal to or less than said predeter 
mined charge. 
Actually in the arrangement to be hereinafter 

described, the predetermined charge is the unit 
rate, but it is quite clear that With little modifi 
cation the predetermined charge might be made 
double unit rate or any other selected minimum 
charge. Similarly it has been assumed that only 
charges for a unit rate should be metered on the 
Subscriber's individual meter whereas actually of 
course any known arrangements could be used 
which Would operate the subscriber's meter a 
Variable number of times, and only the higher 
charge rates need be ticketed. On the other hand 
it may be desirable to eliminate the Subscriber's 
individual meters altogether in which case a 
calls would be then ticketed. It may be desirable 
to have lines which are normally free to set up 
connections to any party, for instance, by the 
proprietor of a premises, but to provide arrange 
ments to prevent Visitors to the premises setting 
up calls for Which the charge rate exceeds a pre 
determined amount, and accordingly a further 
feature of the invention is an arrangement for 
controlling the setting up of a call in which man 
ually Operated means are adapted to render ef 
fective the prevention of the completion of a call 
When the destination of the call is such that the 
charge rate therefor exceeds a predetermined 
amount. 
Another feature of the present invention con 

cerns the introduction of automatic recording 
equipment for certain calls inside a zone, while 
other calls are recorded on Subscribers' individual 
meters. When it is borne in mind that one of 
the restrictions on the size of the zone, and prob 
ably a most important one in view of the recent 
developments in long distance dialing and em 
ployment of repeaters, is that all exchanges of 
a ZOne are Such that they can be metered by one 
or more pulses on a subscriber's meter depending 
upon the distance between such exchanges, as 
all calls recorded on a subscriber's meter can only 
be charged in accordance with the meter reading 
Without reference to individual calls, it becomes 
desirable to limit the charging rate for calls which 
are metered in this manner and according, there 
fore, to this feature of the invention the size of 
a Zone can be such as to include within its area 
eXchanges the cost of calls to which for other 
exchanges in the Zone is greater than a predeter 
mined amount by providing automatic recording 
equipment suitably disposed as to be taken into 
use whenever calls are set up, the charge for 
which exceeds said predetermined amount. It 
Will be understood that where such calls extend 
OVer a COInnon trunk line over which calls of less 
than the predetermined amount are also ex 
tended provision may be made for automatically 
recording the latter calls also. 
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Another feature of the invention concerns the 
provision of means whereby the transmission 
of particulars of a -call for charging purposes 
are transmitted or not in accordance - with the 

6 
which the call was made to a printer unit. These 
sfigures should be arranged-as shown in, Fig. 58 
to give the complete circuit. 

Part of Fig. 54 and Fig. 55 show the circuits of 
relative positions of the originating and destina - 5 the printer unit. 
tion exchanges in the sameZone. 
A further feature of the 'invention “concerns 

an arrangement in which the charge rate for a 
connection is assessed at one stage-in the setting 
up of a connection which charge rate is subse-10 
quently transmitted to a position reached at a 

: different stage of a connection and where par 
ticulars of the connection are collected. 
"A further feature of the invention concerns 
an arrangement whereby calls outside the zones: 
of the calling party are adapted to be automati 
cally recorded by transmitting the zone, ex 
change and number of the wanted party to the 
recording position, calls inside the zone of the 
calling party are adapted to be automatically, 
reeorded if the connection extends over is a 
junction line having a recording position asso 
ciated therewith to whieh only: a part of a sub 
scriber's designation requires to be transmitted 
and calls-inside the zone of the calling party not : 
extending over a junction line having - a record 
ing position associated therewith n-which are 
adapted to be metered on the subscriber's in 

- dividual meter. - 
The invention-will be better understood from 

the following deseription of one embodiment 
taken in conjunction - with : the accompanying 
drawings. 
In the drawings: 
Fig. 1 shows a network of exchanges forming a 

Zone having the same designation plan and 
showing both urban and suburban areas. It also 
shows trunk lines leading from the central ex 

- change of the zone-towards-other zones and also 
- nearby -exchanges of other zones. 

Figure 2 shows in diagrammatic form some of 
the -units of equipment at the-central exchange 
and at one- other exchange-for-the-purpose of 
illustrating the invention. 
iFigs, 3-12 illustrate the register translator for 
use at other - than the central exchange. 
Fhese figures should be arranged as shown in 
Fig. 13 to give the complete circuit. . 

Fig. 14 shows a table indicating the-Inanner 
in which: digits are transmitted in code. 

* Figs.' 15-20 show the cross connections-extend 
ing-between the banks of the route control-switch 
'RS6, which forms part of the register translator, 
to-various-conductors shown adjacent the banks 
thereof in Fig. 8. 

Fig. 21-shows in brief a modification to the 
register-translator cireuits for idealing with the 
barred service facility. 

; Figs. 22-24 show the circuits of the first group 
- Selector. 

- Fig. 25'shows a junction line circuit. 
'Figs. 26-35, show a toll line control circuit 

located at a central exchange...which serves to 
store all the information transmitted from the 
register translator, and to time the duration of 
the call. These: figures should be... arraraged as 
shown in Fig. 57 to give the complete circuit. 

Figs. 36-39. Show, the circuits of the dates and 
time trait. 

Figs.:40-53; and part of Figi 54 show, a sprinter'. 
controller, which receives from the toll line con 
trol-circuit::the rate at which: the call is to be 

... charged the duration of the call, the calling, 2nd 
called party's-number in order to:transfer-this 

"information together...with: the idates and time at: 
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“Fig. 56 shows the type of ticket printed and 
the holes which are engaged by a sprocket wheel 

- on the typewriter to ensure definite alignment 
of the tickets so that the various pieces of in 
formation are recorded in correct-positions under 
their various headings. 
*The invention will be described with reference 

to the Belgian telephone network since the cir 
cuits illustrated were designed for use therein. 
it will be appreciated however that the principles 
upon which the invention is based are of general 
application and , are in no way limited to the 
specific arrangements, which are about to be de 
scribed. 
:For the purpose of determining the charge for 

a particular telephone connection, the whole of 
Belgium has been divided up into zones, each 
Zone being drawn as far as possible with an in 
portant town at the centre and being designated 
by the central town, for instance there is a Moins 
Zone, a Brussel Zone, a Charleroi Zone, a tournai 
Zone and so on. Each Zone is then divided up 
into an urban area, which includes all exchanges 
Within approximately : 10 kilometres from the 
centre of the zone and into a suburban area, 
which includes exchanges outside the 10 kilo 
metre area, but which properly belong to the 
ZOne, 
:For instance referring to Fig.1 ... which shows 

the Mons Zone, With the central exchange at 
Mons the exchange-Hautrage is an example of an 
exchange in the urban area, US, St. Ghisiain is 
another. While Dour, exchange is a example of 
an exchange in a Suburban area. SS. The limits 
of the Zone are indicated by the heavy chain 
dotted line. . . . 
The determination of the charge which is to 

"be .made for a call is effected in accordance With 
the straight-line: distance between the exchanges 
and in this particular example, a call between 

: any two exchanges within the Irban area is con. 
sidered to be a unit rate call. The same applies 
to certain calls from exchanges within the urban 
area to exchanges in the suburban area. Thus 
rfor example, calls from St. Ghislain to Dour are 
to be considered as unit rate calls and for this 
reason the area, which covers these exchanges 
is shown shaded in Fig.1. Calls between other 
turban exchanges and Dour, however, are con 
sidered as multi-rate calls. 

in general calls between exchanges of different, 
zones will be multi-rate calls but here again since 
charges are based on Straight-line distances be 
tWesn' the eXchanges, a certain amount of ad 
justinent is necessary. Thus infig. 1: the ex 
change Blaton is in the Tournai Zone but calls 
between this exchange and Hautrage are con 
sidered as unit rate calls as indicated by the 
shaded area, which includes these exchanges. 

It is to be: noted that at present Blaton is a 
-manual exchange and has direct junctions: to 
;Hautrage. When, however, conversion to auto 
matic working takes place the direct junctions 
may be dispensed with and a call from Hautrage 
to Blaton may then be: set up through the Mons 
central exchange, the Brussels central exchange, 
ther tournai central exchange and thence to 

In addition the connection may include 
repeaters, but the call will still be considered a 
Initrate one. 
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Similarly Dour is at present manual with a 
direct junction to St. Ghislain. When DOur is 
converted to automatic working this junction 
may be dispensed with and a direct junction be 
tween Dour and Mons central provided so that 
a connection between Dour and St. Ghislain will 
be set up over the Mons central exchange al 
though the call will still be considered as a unit 
rate call. 
The junction lines extending between the Mons 

central exchange and the various exchanges with 
in the zone and the toll lines extending between 
the Mons central exchange and other central 
exchanges are of two grades which may be termed 
"good' and “poor.' The grade of junction to 
be used on a particular call and whether repeaters 
are to be used is determined in accordance with 
the destination of the call. For instance on local 
calls a “poor' junction line is employed but on 
toll calls a "good' junction and a “good' toil line 
are employed. The “poor' and “good' grades of 
junctions are indicated in Fig. 1 by the light and 
heavy lines connecting the Mons central exchange 
to the other exchanges in the urban sector and 
by the light and heavy lines extending from the 
Mons central exchange to the other central ex 
changes. 
With regard to the numbering scheme, each 

subscriber is allocated a five-figure number which 
is for use on local calls only that is to say for 
calls within the same zone including urban and 
Suburban exchanges. For calls outside the zone 
the calling subscriber will be instructed to dial 
three additional digits of which the first is always 
Zero and the next two are distinctive of the par 
ticular ZOne which includes the desired exchange. 
As an example, subscribers in the Mons ex 

change which has an ultimate capacity of 8000 
lines have numbers which will begin with the 
digit 2 followed by one of the digits 1 to 6 and 9 
to 0; Hautrage Subscribers having an ultimate 
capacity of 600 lines have numbers which will 
begin with the digits 57 and Dour with an ulti 
nate capacity of 1200 lines have numbers which 
will begin with the digit 6 followed by the digit 
1 or 2. Finally St. Ghislain with an ultimate 
capacity of 3000 will begin with the digit 3 foll 
lowed by the digit 1, 2 or 3. It will be of advan 
tage at this point to describe in general the set 
ting up of the various possible connections be 
tween the exchanges in the Mons. Zone. In the 
first place all connections from Hautrage, with 
the possible exception of direct calls to St. Ghis 
lain, will eventually pass through the Mons cen 
tral exchange although in the meantime provision 
may be made for direct calls to other nearby 
exchanges such as Baton. Connections to other 
exchanges of the zone are trunked through Mons. 

In connection with the arrangements for 
assessing the charge for or the metering of con 
nections, it should be explained that three types 
are possible. On unit rate, calls Within the Mons 
urban area, the call is metered by the calling 
party's meter in the usual manner. On all other 
calls the metering will be effected either auto 
matically by ticketing or printing equipment, lo 
cated att he Mons central exchange or for certain 
calls such as toll or inter-zone calls which the 
Subscriber desires to have set up by an operator, 
or international calls by the operator making out 
a ticket. 

It is also to be noted that on calls from an 
exchange which is still manual such as Dour the 
Operator is provided with the necessary equip 
ment to set up the various calls automatically, 
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the type of metering employed being based on 
the considerations mentioned above. 

It will thus be understood that it is essential 
to provide at each of the automatic exchanges 
arrangements whereby the routing of the connec 
tion, the type of metering which is to be em 
ployed, the grade of junction and toll lines which 
are to be used in setting up the connection and 
finally the rate at which the call is to be charged 
are determined. Further the arrangement should 
be able if necessary to store the calling and called 
parties numbers for subsequent transmission to 
the atomatic ticketing equipment at Mons. The 
arrangement employed at each automatic ex 
change takes the form of a register translator. 
The determination at the originating exchange 

of the rate at which the call is to be charged is 
of advantage in connection with determining 
whether the call is allowable or not. The public 
may be allowed the use of the telephone for set 
ting up unit rate calls. With the complete auto 
matisation of the telephone network however, if 
this privilege is continued, a member of the public 
would normally be able to set up a toll call. Ac 
cordingly it is arranged to provide a push button, 
the operation of which so alters the circuit of 
the instrument for instance by placing an earth 
on the mid-point of the ringer windings that if 
it is determined by the equipment at the local 
exchange that the call is a "barred' call, e.g., a 
multi-rate call, the call is prevented from being 
set up and a tone is returned to the calling party. 
Where, however, the call is a unit rate call then 
even though, as in the case of a call from Haut 
rage to Blaton when the latter is automatic, the 
Connection extends over toll or interzone lines 
and may involve the use of repeaters, it can be 
Set up. 

Reference will now be made to Fig. 2 of the 
drawing which shows the trunking layout at the 
eXchanges at Hautrage and Mons. It is to be 
understood however that only that part of the 
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layout which is essential for an understanding 
of the invention has been shown. Both exchanges 
employ a finder switch system but the arrange 
ment of the finder switches at Hautrage only has 
been shown since that at Mons is in all respect 
similar. 
The Subscribers lines are divided into groups of 

200 and a group of register translators is usually 
provided for each group of 2000 lines, a calling 
line being adapted to be temporarily associated 
with a register translator of the appropriate 
group. It Will however be understood that since 
the ultimate capacity of Hautrage is only 600 
lines, a single group of register, translators is 
Sufficient to deal with all calls. The calling line 
is associated with a register translator over line 
finder switches LF, 2LF, LFf, 2LF and over a 
resister translator finder switch RTF, RTF, the 
line finders being permanently connected respec 
tively to first group selectors GS, 2GS, GSI, 
2GS. Each lines, finder has two sets of wipers 
and thus has access to 200 lines and in the ex 
ample of Figure 2, line finders have access to the 
lines numbered as shown. The register-translator 
finder RTF, RTF are respectively common to 
line finders LF and 2LF and L.F. and 2LF. It 
Will of course be understood that in an exchange 
Of larger capacity than Hautrage there will be 
other pairs of line finders having different sub 
scribers numbers within the 2000 line group ter 
minating at their banks which will also have 
access to the same register-translators. 
Each first group Selector at Hautrage has ac 
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cess over levels. 1, 2, 4, 5, 7 and 8 to local final. 
selectors; over level 3 to junction lines extending 
to Blaton; over level 6 to junction lines extending. 
to St. Ghislain; over level.9 to “poor' grade junct 
tion-lines to Mons and over level 0 to "good' grade 
junction-lines to Mons. 
The junction lines to Mons terminate on an 

incoming selector IS which has access. over levels 
1 to.6, 9 and 10 to local group selectors LGS. Over 
level 7 the selector IS. has access to further se 
lectors such as IS over which access is obtained 
to junction lines extending to exchanges, within 
the urban area. Over level 8 the selector IS has 
access to special service selectors such as TS, 
Over levels 1 and 4 of the selector TS access is 
had to operator's positions such as OP over, 2. 
relay group RG2, a register R also being connected 
up over a finder switch for the purpose of re 
cording the calling party's number. It should be 
pointed out that while both these levels are shown 
for convenience as having access to the same op 
erator's position they will in fact have access to 
different positions. Thus one level may have ac 
cess to operators' positions at which toll calls are 
set up while the other level has access to op 
erators' positions at which international calls are 
set up. Levels 5 to 10 inclusive of the selector TS 
are employed for setting up any other special 
services which may be required as such as the 
speaking clock calls while levels 2 and 3 are em 
ployed for setting up connections over the toll 
lines extending to or over the Brussels and Char 
leroi central exchanges. The equipment asso 
ciated with both these levels is similar and has 
been shown in respect of level 3 only. Each con 
tact on level 3 is connected to a relay group RG 
which in accordance with the type of call serves 
to set in operation according as to whether a 
“good” or "poor' grade junction is required one 
or other of the toll line finder switches TLF and 
TLF2 to hunt for a toll line control circuit such 
as TLCC associated with a junction of the ap 
propriate grade. Similar equipment is associated 
with each toll line, but that associated with a 
"good' grade toll line only has been shown. If a 
"poor' grade line is required and all are busy, 
a "good” grade line is seized but if all these are 
busy the call is routed to an operator's position 
such as OP over the last contact in the banks of 
the toll line finder Switches and the relay group 
RG to enable the operator to take what steps 
maybe necessary. - 
The toll line control circuit TLCC is adapted 

to be connected over a hunting switch CF with a 
converter C for setting up the connection and 
with a printer-control unit PC on the termination 
of the connection. A date and time unit DTU is 
accessible from the printer-control unit. Finally 
at the end of conversation the printer units PT 
and PU are adapted to be associated with the 
printer control unit PC to cause the printing of 
particulars of the call, one on the toll ticket; and 
the other for record purposes which ; can con 
Veniently be typed on a single line. 
With this general description reference will now 

be made to the detailed circuits of which Figures 
3-25 represent equipment located at Hautrage 
exchange while Figs. 26-55 represent equipmen 
located at Mons central exchange. The equip 
ment illustrated in Figs. 3-14,15-17, 1820, 22.35 
is the same as the equipment illustrated in Figs. 
7-18, 19-21, 23-25, 27-40 in my co-pending ap 
plication Serial No.278,727, filed June 12, 1939, 
now Patent No. 2,369,071, Feb. 6, 1945, and the 
equipment illustrated in Figs. 26-56 is the same 
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10. 
as the equipment illustrated in Figs. 1-31 of my 
co-pending application Serial No. 278,729, filed 
June 12, 1939, now Patent No. 2,272,475, Feb. 
10, 1942. - : 
It will therefore be assumed in the foregoing 

description that the line finder and register trans 
lator finder have been operated to the extent of 
seizing an idle register translator RT full de 
tails of which operation are to be found in my 
co-pending application Serial No. 278,727, filed 
June 12, 1939. w m - 

EXTENSION OF IMPULSING CIRCUIT TO 
REGISTER TRANSLATOR. 

The subscriber's loop circuit is extended into 
the register translator as follows: earth, lower 
winding of relay 88, conductor 37 (Fig. 11), 
subscriber's loop, conductor 38, lower winding of 
relay 85 to battery. Relay 88 operates over this 
loop circuit and at armature 377 provides an al 
ternative earth for relay 89. In addition dial, 
tone is now transmitted from the dial tone source 
378 (Fig. 7), condenser 379, cam contacts 380 in 
their resting position, armatures 333, 340, con 
denser 38 f', winding of relays 87 and 88 to earth 
and thence over the loop circuit by induction into 
the second windings of the relays. The calling 
party now dials the required number. ". . . . . . . . . . 

GENERAL DESCRIPTION OF REGISTER, . 
TRANSLATOR - -, - - - , , a - 

These circuits are shown in Figs. 3 to 12 which 
should be arranged as indicated in Fig. 13. In 
Fig. 13 the components of the circuits are indi 

2 cated briefly in order that a clear picture is ob 
tained of the essential elements. The circuits 
comprise three two-directional switches TD, 
EED2, (Fig. 4), TD3 (Fig. 5), rotary switches RS, 
RS2. (Fig. 6), RS3, RS4, (Fig. 10) RS5 (Fig. 7) 
and RS6 (Fig. 8) together with various relay 
groups which are indicated by the references RG3 
(Fig. 11), RGA (Fig. 12), RG5 (Fig. 10), RG6 
(Fig. 6), RG (Fig. 9), RG8 (Fig. 7) and RG-9 
(Fig. 3). The called party's number is recorded 
on the switches TD?, TD2, RS, RS2 and RS5, 
the latter also acting as a distributor switch for 
routing the incoming digits to the appropriate 
Switches. Switch TD3 is a combining switch for 
determining the kind of junction and the rate 
at which the call is to be charged. The calling 
party's number as described in my co-pending 
application Serial No. 278,727, filed June 12, 1939, 
is recorded. On the relay group RG4 and the 
Switches RS3 and RSS. In addition the switch 
RS6 serves to control the transmission of rout 
ing digits and any additional information which 
is desirable in view of the destination of the call. 
For this purpose according to the destination of 
the call as determined by the registration of the 
called party's number a particular wiper of the 
Switch. RSS is selected and the contacts over 
which this wiper moves are cross-connected to 
the various groups of conductors shown adjacent 
the banks in such a manner as to control the 
transmission of the necessary digits for setting 
up the particular call. Impulse transmission 
from the register translator is effected by the 
relay group RG7, the number of impulses which 
are to be transmitted in each train being con 
trolled by markings extended either directly or 
indirectly over the various switch banks to a 
group of ten control conductors indicated gen 
erally by the cable 282, with its various, branches. 
These conductors extend from the relay group 
RG5 and are multipled to the various switch 

  



banks in the register translator as indicated by 
the cabled conductor and are connected directly 
to certain contacts in the banks of the switch.RS6. 
In certain circumstances coded impulses are 
transmitted by the register translator in which 
case the relay group RG5 is adapted to act in 
Conjunction with the relay group RG6, due to 
the operation of relays 224, 225 and 226. Finally 
a relay group RG3 is provided for the purpose of 
giving alarms and supervisory signals in certain 
Circumstances to be discussed later. 

Following the registration of the cailing party's 
number dial tone is transmitted from the register 
translator and the next operation to be per 
formed is the registration of the called party's 
number. It will first be assumed that the call is 
for a local Subscriber at Hautrage and in this case 
the called number comprises five digits, the first 
being other than zero. 
The first incoming digit is registered by the 

vertical movement of the switch TD, the second 
by the rotary movement of the switch TD. The 
third and fourth are registered by the vertical 
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and rotary movement respectively of the switch. 
TD2 while the fifth is registered on the rotary 
switch RS. The selection of the Wiper of the 
Switch RS6 is effected by the position taken up 
by the switch Tl) and for this purpose the con 
tacts aSSociated with Wipers 26; and 283 are con 
nected to the wipers of the switch RS6, the wiper 
26? being employed in accordance with the kind 
of call which the contacts represent on five-digit 
calls while wiper 263 is employed on multi-rate 
calls. On all calls the first digit retransmitted 
by the register translator is effective in the first 
group selector such as IGS (Fig. 2) to register 
the type of metering which is to be employed 
that is to say this digit indicates whether the 
call is to be metered by the calling subscriber's 
meter Or by an Operator or by an automatic ticket 
ing arrangement. This digit is determined by a 
CrOSS-connection extending from a contact asso 
ciated With the selected wiper of the SWitch RS6 
to the appropriate one of the control conductors 
- 0. 
In general the number of contacts of the banks 

of the switch RS6 which are employed for cross 
connection purposes is less than half the num 
ber of available contacts and hence it is ar 
ranged that such banks of the switch RS6 are 
capable of carrying two sets of cross-connec 
tions. The determination as to whether the 
CrOSS-connections for the first or second half of 
the banks of the switch RS6 is to be used is 
determined by wiper 264 of switch TDE. This 
Wiper is earthed and certain of the contacts in 
the bank are connected to the magnet of the 
Switch RS6 over a can contact which is opened 
On the 16th contact so that when the wiper 264 
is Set on to Such a contact the switch RS6 is 
automatically rotated to its 16th position in order 
that the cross-connections over the second part 
of its bank may be used. However, in the case 
of a multi-rate call where the determination of 
the charge for the call is to be effected auto 
matically the Whole of one of the banks of the 
switch RS6 is employed for giving the necessary 
CrOSS-COnnections. 

Returning again to the consideration of a local 
call, impulse transmission from the register 
translator commences when the second digit has 
been Stored. AS explained above the first digit 
is employed to indicate the type of metering 
while the remaining digits transmitted form the 
called party's number and are retransmitted 
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without translation. For this purpose the verti 
cal wiper 323 and wiper 260 of the switch TD?, 
vertical wiper 325 and wiper 266 of the switch 
TD2 and Wiper 22 of the SWitch RS are con 
nected up in turn by means of cross-connections 
extending from the contacts of the selected bank 
of the SWitch. RS6. Thus for instance each con 
tact in the vertical banks associated with wipers 
323, 325 of the switches TDI and TD2 respectively 
is connected to the appropriate one of the control 
conductors to while in the bank associated 
with wipers 269 and 266 of the same switches the 
contacts in each vertical column are connected 
together and thence to the appropriate one of 
the control conductors to 0. Similarly con 
tacts. to 9 of the banks associated with wiper 
272 of switch RSF, wiper 274 of switch RS2 and 
contacts 8 to associated wtih wiper, 257 of 
switch RS5 are connected to conductors f to 0. 
At the termination of the transmission of the 
last impulse series a cross-connection occurs to 
conductor 37 which disconnects the impulsing 
means and serves to release the register trans 
lator and register translator finder RTF. 

Consideration will now be given to the regis 
tration of called numbers the first digit of which 
is Othereby indicating that the callis for a special 
service. In connection. With the term "special 
service,” it is to be understood that this term in 
cludes calls to an operator, calls for services such 
as the speaking clock and also toll or inter-Zone 
calls. In setting up toll or inter-Zone calls it is . 
necessary for the calling party to dial 8 digits 
while for the other services, three are sufficient. 
In all cases, however, the switch TD? which will 
be raised to the 10th level is released that is to 
say the first digit in all cases is absorbed but a 
circuit operation which will be pointed out in 
detail hereafter takes place an effect of which is 
that wiper 263 instead of wiper 26 is employed 
for determining which wiper of the switch RS6 
is to be employed. The 2nd and 3rd digits are 
then registered by the vertical and rotary move 
ment respectively of the switch TD? the 4th and 
5th by the vertical and rotary movement re 
spectively of the switch TD2, the 6th by the op 
eration of the switch RS, the 7th by the opera 
tion of the switch RS2 and the 8th by the opera 
tion of the switch RS5. In addition the switch 
TD3 is set automatically in dependence upon the 
position of the wipers of the Switch TD? as re 
gards the vertical movement and as regards its 
rotary movement in accordance with the position 
of the wipers of the switch TD2. The switch 
TD3 may thus be said to take up a position which 
is the resultant of the first four digits registered 
in the register translator. The purpose of the 
Switch TD3 is to enable one or more routing 
digits to be transmitted from the register trans 
lator and also one or more digits which are in 
dicative of the “tariff' or rate at which the call 
is to be charged. . . - 
The control of digit transmission from the reg 

ister translator is again effected by the route 
control switch RS6 as it steps from contact to 
contact and as in the case of a local call the first 
digit retransmitted by the register translator is 
effective in indicating the manner in which the 
charge for the call is to be recorded. Following 
this a series of digits is transmitted which is ef-. 
fective in setting the Switches in the Mons cen 
tral exchange in order that the call is routed 
towards the desired terminating exchange. Next 
follows what may be termed a class digit the pur 
pose of which will be explained in detail later. 



2,445,666 
13 

When these routing digits and the call digit have 
been transmitted the called party's number and 
the calling party's number is transmitted to 
equipment located at the outgoing toll line in 
the main exchange in the form of coded im 
pulses. The change in transmission from the 
decimal basis to a code basis is effected by a 
cross-connection extending from the appropri 
ate contact in the selected bank of the switch 
RS6 to the conductor. 36. This causes the 
operations of the relays 224, 225 and 226, to 
enable co-operation to take place, between the 
relay groups, RG5 and RG-6. Finally after these 
coded impulses have been transmitted the 'tar 
iff' digit is transmitted in accordance with the . 
position of wiper 27 of the switch TD3. After 
the transmission of the “tariff' digit the next 
contact of the route control switch is cross-con 
nected to conductor 317 to cause the release of the register-translator and register-translator 
fider RTF. . - 

DETAILED DESCRIPTION OF REGISTER 
TRANSLATOR, 

It will be sufficient for the purpose of this in 
vention to describe the following four examples 
of kinds of Calls: . . . . . . . . . 

1. Local call with individual metering. 
2. Call to an operator with manual ticketing. 
3. Call'outside the zone with automatic ticket 

ing. 4. Call to a suburban exchange. 
LOCAL CALL 

Reception of didled digits. 
A detailed description will now be given of 

the operation of the register translator and for 
this purpose it will be assumed that the calling. 
subscriber wishes to set up a connection to a sub 
scriber in his own exchange, that is to say in the Hautrage exchange. In my co-pending ap 
plication Serial. No. 278,727, filed June 12, 1939, 
there appears a more detailed description of the 
register translator. It will be remembered that upon registration of the calling party's number 
and the transmission of dial tone back to the 
calling subscriber over the windings of relays 
i87 and 88 (Fig. 11), the lower windings of these 
relays were energized over the calling subscrib 
er's loop. As point out above all subscribers 
connected to the Hautrage exchange will have 
for the first two digits in their call number the 
digits 5 and 7. Consequently, the first two digits 
dialled by the calling subscriber will be 5 and 7. 
When the first break occurs in the calling sub 

scribers line circuit relays 81 and 88 will release 
and at armature 327 a circuit is closed as follows: 
earth, armatures 327, 334, winding of relay 204 
to battery. A branch of this circuit also extends 
over wiper 259 of the switch RS5 in position ,- 
winding of the vertical magnet 244 of the two 
directional switch TD? to battery. Relay 204 at 
contact. 383 closes an obvious circuit for relay 
203, both these relays being slow-to-release so. 65 
that they are maintained operated during the 
reception of the impulse train. The first digit 
dialled by the calling party is thus registered by 
the vertical movement of the switch TD?. At 
after a short-period and at contact 383 opens the: 
circuit of relay 283. During the release period: 
of the relay 203, however, a 'circuit is closed over 
earth, armatures. 383,384, contact arid “wiper: 258 of the switch RS5, armature:330; winding. of 75 not be operated: . . . 
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magnet. 243 of the switch. RS5 to battery. The magnet of the switch RS5 is, therefore, energized 
for the duration of the release period of relay 
203 after the wipers of the switch RS5 are stepped 

* on to their second position whereby the impuls 
ing circuit is extended over relay 239 to the rotary 
magnet 245 of the switch TD?. Relay 239 is a 
slow-to-release relay and is maintained operated 
for the duration of the impulse train. The third, 

i fourth and fifth digits will be registered by the 
operation of the vertical magneti 247 and the 
rotary magnet 248 of the switch TD2 and the 
magnet 253 of the switch RSf respectively, the 
relay 240 remaining operated during the recep 

ition of the fourth digit. It will of course be 
understood that the switch RS5 is advanced one 
step as each digit is received so that at the ter 
mination of the fifth digit the wipers of the 
switch will be in their sixth position. 

TRANSEATOR ON DECIMAL BASIS 
Digit transmission from the register translator 

takes place as soon as the second digit has been 
registered and is controlled by the releaser of 
relay 239 at the end of the second digit. On the 
release of relay: 239 a circuit is completed from 
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earth at armature 338 of relay: 90 (Fig. 11) 
rotary off-normal springs 365 of the switch TD 
in their operated position, armatures 398, 404, 
407, winding of relay, 235 to battery. Relay 235 . 
operates: armature 409 and this 8 completes.' the 
following circuit: impulsing conductor 399 ex 

35. tending from an impulsing, machine, armature 
400, rotary off-normal springs: 386 of the switch' 
Eld in their operated position, armatures: 409, 
402; 4 (Fig. 9); 44, 45, 46.420, lower wind 
ing of relay 23 to battery. On the reception 
of the first impulse from the impulsing machine 
relay 23 operates over its first step and closes 
armature 42 and energizes fully at the end of 
the impulse. On energizing fully: relay 23 at 
armature 420 opens its original energizing circuit' 
at its resting contact and at its roperated contact 
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the end of the first impulse train relay 204 releases; 70 

transfers the impulsing conductor to the winding: 
of relay 2. The succeeding inhpulses, therefore, 
cause the synchronous operation of relay 2 
which at armatures 366 and 36 repeats the im 
pulses to the first group selector by opening the 
circuit extending from relays 209; and 20 to the 
impulse responding: relay in the group selector. 
Further at armature 364; relay 2d closes an 
obvious circuit for relay'22. Relay 22 is a 'slow." 
to-release relay and is thus maintained operated 
during the period that relay, 2 is being impulsed. 
At armature: 423 relay 2, 2 closes a circuit from: 
earth at 'armature 430 of relay, 222, armature 423, 
winding of relay 215 to battery. At armature: 
424 and 425 the relay, 2t2 replaces: the battery 
and earth connections normally supplied by re 
lays 20 and 209 by battery over a resistance 435 
and a direct earth to improve the impulsing cir 
cuit to the group selector. Relays 209 and 2 fo 
release during impulse transmission but a shunt 
circuit is provided across armatures 4 f4 and 415 
which shunt circuit extends over armature 422 of relay, 212. The impulses transmitted by relay 
2 i? to the group selector are repeated at arma 

rture 365 to the group of counting relays RG5. 
It will be understood that for impulse: trans 

mission to take-place from the register translator 
both conductors must be alive from stage to stage 
otherwise one or both of relays 209 and 240 will 
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OPERATION OF COUNTING RELAY GROUP 
RG5 ON DECIMAL BASIS 

The counting relays RG5 comprise the relays 
26 to 22 inclusive arranged to count any num 
ber of impulses up to ten. The relays are oper 
ated sequentially until six impulses have been 
counted when relay 22 is held operated and 
relays 26 to 29 inclusive are re-operated to 
Count the remaining four impulses. Impulse 
transmission from the register translator is 
Stopped by a marking extended over one of the 
ten control conductors f-0 and over armatures 
of the counting relays to operate relay 24. Thus 
for example assume the digit 2 is the first digit 
to be transmitted from the register translator. 
In this case an earth is extended in a manner 
to be described later, over conductor 2 of the con 
trol conductors. Then when relay 2 to operates 
on the first impulse it closes a circuit over: earth, 
armatures 365, 450, 449, 446, 442, 438 of relays 220, 
29, 28, 2fT and 26 respectively, lower winding 
of 26 to battery. Relay 26 operates over its 
first step and closes its X armature 437. At the 
end of the impulse, relay 26 operates fully over 
both windings in series and armatures. 437, and 
440 to earth at armature 426 of relay 2 f2 and at 
armature 438 and its resting contact opens its 
original engineering circuit and at its operating 
contact prepares the energizing circuit for relay 
27. The second impulse causes the operation 
of relay 27 in a similar manner first to close its 
X armature 44 and then to operatefully and 
this relay at armature 440 opens the locking cir 
cuit of relay 26 which releases. On the opera 
tion of relay 27 a circuit is closed from earth. 
on conductor 2, armatures 443, 45 and 46, wind 
ing of relay 24 to battery. Relay 24 operates 
and locks over armature 4f 8 to earth at armature 
434 and at armature 46 disconnects the impuls 
ing conductor from relay 2 whereby further 
impulse transmission is prevented. In addition 
relay 2 f4 at armature 47 opens the locking cir 
cuit for relay 23 which releases; and at arma 
ture 49 causes a circuit operation which removes 
earth from conductor 2 and causes it to be ex 
tended. Over another conductor to control the 
transmission of the next digit. Relay 23 re 
leases when its circuit is opened at armature 47 
and at armature 420 opens a further point in the 
impulsing circuit to relay 2 . Relay 22 re 
leases a short period after the disconnection of 
the impulsing conductor from relay 21 and at 
armature 426 opens the locking circuits for the 
counting relays which then release; at arma 
tures 424 and 425 restores the non-shunted con. 
dition of relays. 20 and 209 across conductors: 
39 and 40 respectively and at armature 423 

opens the circuit of relay 25. Relay 2f 5 releases: 
and at armature 434 opens the locking circuit of 
relay 24 which releases and reconnects the im 
pulsing conductor to relay 2 3 to start: the trans 
mission of the next digit. - - 

ROUTE CONTROL, SWITCH Rs6 
Consideration will now be given to the arrange 

ments for determining the particular digits which 
are to be transmitted by the register translator. 
As Stated above this is determined by cross-con 
nections extending between the contacts of the. 
route control switch RS6 and the various conduc 
tors and contacts grouped adjacent the banks. 
Typical examples are shown of the cross-connec 
tions in Figs. 15-20 and in this connection it 
should be pointed out that in general each, wiper. 
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of the switch may be used for controlling the set 
ting up of two types of connection. Thus for ex 
ample wiper 296, Fig. 8, cross-connected as shown 
in Fig. 15, controls the setting up of local calls 
i.e. calls to Hautrage subscribers and also calls 
to Mons subscribers. An exception to this occurS 
on eight-digit calls where it is necessary to em 
ploy the whole of one bank. 
With regard to the transmission of routing 

digits by the register translator, this is controlled 
in two ways. In the first place the digits which 
are the same for a particular kind of call What 
ever the destination exchange are determined by 
a direct connection between the appropriate bank 
contact of the switch and one of the conductors 
to f), while for those which are variable for dif 
ferent exchanges of the same kind of call the con 
nection is taken indirectly to one of the conduc 
tors to 0 over wipers of the various switches 
TD, TD2, TD3 and so on. Thus for instance calls 
to exchanges within the Mons urban area are all 
extended over the Mons exchange and the junc 
tions to these exchanges are reached over the 
same switch at Mons i.e. the switch IS, Fig. 2. 
In the present case the switch IS will be reached 
by the transmission of digits 9 and 7 and hence 
for the transmission of these two digits, direct 
connections are made to the appropriate conduc 
tors of conductors to 0. The various junction 
lines are however reached over different levels of 
the switch LS and hence the next digit will be 
variable and the indirect connection will be em ployed. 
For an understanding of the case under consid 

eration reference will be made to Fig. 15, which 
shows the cross-connections made from Wiper 296 
of the switch. RS6. It should be pointed out that 
the selection of the appropriate wiper of the 
switch. RS6 is effected by the position taken up 
by wipers 26 and 263 of the switch TD, accord 
ing to the type of connection required. Connec 
tions are taken from contacts in the banks aSS0 
ciated with these wipers to the appropriate wipers 
of the route control switch RS6 which are thus 
connected up in dependence upon the first two 
digits recorded in the register translator. 
As pointed out above the first digit transmitted 

determines the type of metering which is to be 
employed and in this case since the metering will 
be effected by the calling party's meter in the 
usual way, the digit 2 will be transmitted. Since 
this will always be the case on a local call the first 
contact associated with wiper 296 will be con 
nected directly to conductor 2 of the conductors 
f-f 0, since the call is local no routing digits are 
transmitted and further since Hautrage has less 
than 1000 lines, three digits only need be re 
transmitted. Hence the 2nd, 3rd and 4th con 
tacts are cross-connected to the Wipers of the 
switches TD2 and RS the position of which rep 
resent the 3rd, 4th and 5th digits dialled i. e. 
wipers 325,266 and 272. 
In detail, when wiper 296 of switch RS6 is on 

the first contact, earth at armature 472 of relay 
92 (Fig. 11) is extended over armature 42 and 

its resting contact, armatures 47, 40 (Fig. 3), 
40 , 328, wiper 26 on contact (5, 7), wiper 296 of 
switch RS6 on contact f, cross-connection to con 
ductor 2 and thence as described above in connec 
tion with the operation of the counting relay 
group RG5 (Fig. 10). When relay 2 4 is operated 
at the end of the transmission of digit 2, it com 
pletes the following circuit: earth at contact 49, 
lower winding of relay 208, winding of magnet 326 
of switch RSS to battery. The magnet 326 is 
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maintained energized; until the release of relay 
24. When its circuit is opened and it.deenergizes to 
step the Wipers of the switch on to contact 2. Re 
lay 208 operates over the energizing, circuit of the 
switch magnet and at contact 4 disconnects the 
impulsing conductor from relays 23 and 2 un 
til the switch has stepped. . . . . . . 
... Contact 2 associated with Wiper 296 of switch 
RS6 is cross-connected to one of the group of con 
ductors 309 to 35, which are connected to the 
Various wipers of the switches whose positions 
represent the digits dialled by the calling party. 
In the present case contact 2 is connected to con 
ductor 3 and thence to vertical wiper 325 of 
switch TD2. Over vertical off normal springs 390. 
Assume the number of the required subscriber is 
57.146. Then wiper 325 is in engagement with 
contact f of the vertical bank and thence to con 
ductor of the conductors - O of the cable 298. 
Hence the digit, i will be transmitted from the reg 
ister translator to the group selector. GS (Fig.2). 
The group selector then hunts over the first level 
for an idle final selector (not shown). Wiper 298 
Of the SWitch. RS6 is now rotated on to the 3rd 
contact which is cross-connected to conductor 
3f2 connected to wiper. 266 of the switch TD2. 
As a result of this cross-connection conductor. 4 
Will be earthed and the digit 4 (the tens digit) will 
be transmitted to the final selector (not shown). 
Tastly contact 4 associated with wiper 296 of the 
switch RS6 is cross connected to conductor 33 
connected to wiper. 272 of the switch RS and 
consequently the final digit transmitted is 6. 
Digit, transmission is now completed and wiper 
296 of switch RS6 is stepped to contact 5 Which 
is cross-connected to conductor 37. A circuit 
is now closed from the earthed wiper 298 of 
switch RS6, conductor 37, armature: 474 and 
resting contact (Fig. 7), ...armature. 358 to con 
ductor f42 leading to the register translator finder. 

RELEASE OF REGISTER TRANSLATOR 
When the register translator is disconnected 

from the register translator finder as previously 
described above, relays 209 and 2 (0. (Fig. 9) re 
lease together with relays f87 and 88 (Fig. 11). 
The release of the latter two relays opens the 
circuit for relay 39 and during the release period 
of this relay a circuit is closed from earth at 
armature 327 over armature 334, winding of relay 
204 (Fig. 7) to battery. Relay 204 causes the 
operation of relay. 203 and when relay 89 re 
leases and the above traced circuit is opened a 
pulse is transmitted during the release time of 
relay 203 to magnet 243 of the switch RS5. 
Switch RS5 is thus stepped on to contact T. Re 
lay 89 in releasing opens the circuit of relay f 90 
which releases and opens the circuit of relay 91. 
Relay 9 in releasing at armature 483 closes a 
circuit as follows: earth, armature 483, winding 
of relay 350, armature 332, operated vertical off 
normal springs 388 of the switch TD in their 
operated position, release magnet 246 to battery. 
The release magnet 246 is thus energized and the 
switch TDI restored to normal. Rotary off-nor 
mal contacts 385 are thus opened and relay 235 
de-energizes, thereby disconnecting earth from 
wiper 26 of the switch TD?. Further the resto 
ration of the vertical off-normal contacts 388 
extends the earth connection previously traced, 
to the release magnet 249 of the switch TD2 over 
operated vertical off-normal springs 389. The 
switch TD2 is thus restored to normal and the 
earth connection is again extended over vertical 
off-normal springs 389 of the switch TD2 in their 
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resting position, vertical off-normal springs 393 
of the switch TD3 in their resting position, wiper 
273, bank contact and multipling associated with 
this wiper, interrupter springs 486, magnet 253 
of the switch RS to battery. Switch RS is thus 
rotated to the 11th contact whereupon the above 
energizing circuit is further extended over Wiper 
275 and conductor 295 in turn to magnets 254, 
255,256 and 243 to step switches RS2, RS3 and 
FRS4 to their 11th or 25th contacts and to restore 
SWitch. RS5 to normal. . . . On the restoration of 
switch RS5, the circuit is further extended over 
off-normal springs 38 and their resting position, 
armature 43 of relay 9, off normal contacts 
i89 of the switch. RS6, interrupter contacts 490, 
widing of magnet 326 to battery. The switch 
RS6 is thus returned to normal in which position 
the off-normal springs 489 are opened and the 
above-traced circuit is interrupted. The register 
translator has now been completely released and 
can be used for a further call. 
CALLs THE FIRST DIGIT OF WHICH ISO 

OPERATION ON ALL CALLS: . 

When the first digit dialled by the calling 
party is the digit 0 the switch TD will be raised 
to the 10th level whereupon a circuit is closed 
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during the energized period of relay 204 from 
earth at armature 382 of relay 204 and its oper 
ated contact (Fig. 3) armature 495, vertical wiper 
324, tenth vertical bank contact, armature 497, winding of relay 238 to battery. Relay 238 oper. 
ates and locks over armature 33 to "earth at 
armature 338 (Fig.11). Relay 238 in operating 
at contact 335 opens the circuit to magnet 243 of 
switch RS5 in order to prevent this switch step 
ping its wipers from the first to the second con 
tact. Further at armature 332 relay 238 closes 
the following circuit for the release magnet 246 
of the switch TDI: earth at armature 382 and its 
resting contact (Fig. 3), armatures 496; and 332, 
vertical off-normal springs: 388 and their oper 
ated contacts, winding of release magnet 246 to 
battery. The switch TD? is thereby restored to 
normal. In addition relay 238 at-armature 330 
closes a circuit during the release period of relay 
203 as follows: earth at armature 383, armature 
384; contact land wiper 258 of switch RS5, arma 
tures 330, 492; lower winding of relay 237 to bat. 
tery. Relay. 237 operates and locks over both 
windings - in series with armature. 493; and at 
armature 492 and its operated contact prepares a 
circuit for the magnet 243 of the switch RS5. . 
The above operations take place whenever, the 

first: digit dialled by the calling party, is the digit 
0, but the subsequent operations of the register 
translator depend upon the Second digit. : : ... 

OPERATION ON INDIVIDUAL CALLs 
As pointed out above there are two general 

types of call numbers commencing with the digit 
“0”. First there are the three digit call numbers 
for setting up a connection to an operator and for 
obtaining other services and second there are the 
eight digit call numbers for setting up calls to 
exchanges in other'Zones. ... Consideration. Wilnow 
be given to the first type. 

THREE DIGIT CALLs 
Three digit calls may again be subdivided into 

those for which the second digit is “0” and those 
for which the second digit is other than '0'. In 
the first subdivision are included calls to an oper 
ator (call number 001 for a toll operator and 004 
for an international operator) and calls for cer. 
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tain services (call numbers 005-008 inclusive). 
In the second are included for instance calls for 
the speaking clock (call numbers 091 and 092). 

SECOND DIGIT “0” 
When the second digit is '0' the switch TD 

is again raised to the 10th level and is then ro 
tated over this level in accordance with the third 
digit. As before relay 235 operates on the first 
rotary step of the switch. Consideration will first 
be given to the case where the third digit is either 
1 or 4 i. e. a call for a toll or international Oper 
ator. Contacts and 4 in the 10th level of the 
contact bank associated with wiper 263 are con 
nected together and to wiper 297 (Fig. 16) of the 
switch RS6. The setting up of these two con 
nections is controlled over contacts to aSSo 
ciated with wiper 297 and hence no circuit is 
closed over Wiper 264 for the magnet 326 of the 
switch RS6 to advance the Switch WiperS to Con 
tact 6. Earth potential is now extended to Wiper 
297 over the following circuit: earth, armature 
472 (Fig. 11), armatures 42, 47,410, 40, 328 
and its operated contact, wiper 263 of the Switch 
TD on contact or 4 to wiper 297 of the switch 
RS6. The impulsing conductor 399 is also ex 
tended on the release of relay 239 to the relay 
group RG-7 to enable digit transmission from the 
register translator to Connence. 
With regard to the digits which are to be re 

transmitted, in this case the call will be metered 
by an operator in the usual way. Consequently 
the first digit re-transmitted from the register 
translator will be the digit '1' and for this pur 
pose, referring to Fig. 16, contact associated 
with wiper 297 of the switch RS6 is cross-con 
nected to conductor f of the control conductors. 
The second digit transmitted will serve to position 
the first group selector on to a "poor' grade junc 
tion line extending to the Mons exchange at 
which the operators are located, and for this pur 
pose the second contact associated with wiper 
297 is connected to conductor 9 in the similar 
way as for a call to Mons described above. 
The third digit transmitted by the register 

translator serves, to set the incoming Selector 
IS (Fig. 2) at the Mons exchange to a level over 
which it has access to the special service Selectors 
TS. According to the trunking diagram shown 
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in Fig. 2 this digit will be "8,' and hence contact 
3 associated with wiper 297 is cross-connected 
to conductor 8 of the control conductors. The 
level to which selector TS is to be raised is deter 
mined by the third digit dialled by the calling 
party, that is to say, the second digit registered 
by the register translator and hence contact 4 
associated with wiper 297 is cross-connected to 
conductor 30 which is directly connected to wiper 
26G. Thus, for instance, if the third digit dialled 
by the calling party is '1' the contact on which 
wiper 260 rests will be connected to conductor 
of the control conductors and hence the fourth 
digit transmitted by the register translator will 
be the digit “1.' If however, the third digit 
dialed by the calling party is the digit. '4', then 
that digit will be transmitted by the register 
translator. In the first case, the switch TS will 
be raised to the first level and in the Second case 
to the fourth level, over both of which levels 
access.is had to operators' positions. 
The 5th contact associated with wiper 297 of 

the switch RS6 is cross-connected to conductor 
36 and the earth extended to this conductor 
causes the operation of relay 224. Relay 224 at 
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armature 454 closes a circuit over: earth, arma 
tures 454, 462, winding of relay, 24 to battery. 
Relay 24 at contact 49 closes an energizing cir 
cuit for magnet 326 as described above. Further 
earth at contact 49 is also extended over arma 
ture 453 of relay 224 to the upper winding of relay 
225. Relay 225 is slow-to-energize and first closes 
a locking circuit over its X armature 457 in se 
ries with the winding of relay 226 from earth at 
contact: 339 (Fig. 11). When relay, 225 operates 
fully it opens at armature 462 the circuit for relay 
24 which releases and at armature 49 opens 
the energizing circuit of magnet 326 whereby the 
wipers of Switch RS6 are stepped on to the next 
i. e. the 6th contacts. Relay 226 operates in the 
above locking circuit and relays 225 and 226 
by their operation cause the counting relays RG5 
to co-operate with the counting relays RG6 to 
enable the remaining digits transmitted by the 
register translator to be in coded form. 
The remaining digits to be transmitted by the 

register translator. Comprise the calling party's 
number and a description will now be given of 
this transmission from the point of view of the 
route control switch RS6, a description of the ar 
rangements for transmitting impulses in code 
being postponed until later. 

It will be noted on referring to Fig. 16 that con 
tacts 6 and associated with wiper 29 of the 
switch RS6 are extended Over armatures 50 and 
500 of relay 207 in the resting position to con 
ductors 38 and 39 while contacts 8, 9 and O 
are connected directly to conductors 320, 32 and 
322 respectively. With regard to conductors 38 
and 3 f 9 these are permanently connected, the 
first with conductor 5 of conductors -o and the 
second with conductor 7 of conductors - 0 over 
armature 498 of relay 20 and its resting contact 
and conductor 499 to conductor 7 of the control 
conductors. This as explained previously is al 
ways the same since the ultimate capacity of 
Hautrage, exchange is only 600 lines and hence 
the 10,000 and 1,000 numbers of all the sub 
scribers lines are the same. With wiper 29 of 
the Switch RS6 on contact 6 therefore earth is 
extended from conductor 38 to conductor 5 of 
the control conductors and thence through cable 
282, cable 287, cable 288, armature 465 of relay 
226, winding of relay 232 of the relay group RG6 to 
battery. Relay 232 operates and causes the digit 
5 to be transmitted in coded form. Similarly 
when wiper 297 steps on to contact 7 earth is ex 
tended over a similar circuit, contact 467 of relay 
226, windings of relays 229 and 227 in series to 
battery. These relays operate to cause the trans 
mission of the digit 7 in coded form. Conductor 
320 is connected over the operated armature 508 
of relay 202 to operated armature 362 of relay 
20C, armatures. 509, 50 in their rest position 
to conductor f of the control conductors in ac 
cordance with the hundreds digit of the calling 
party's number (57109) and thence over cable 
295, cable 282 to the winding of the appropriate 
relays of the group RG6 as described above. Con 
ductors 321 and 322 are connected to wipers 276 
and 279 respectively of Switches RS3 and RS4 
and thence over cable 282 as described above to 
the appropriate relays of the group RG-6. It will 
thus be understood that as wiper 29 of the Switch 
RS6 steps from the 6th to the 10th contact the 
calling party's number will be transmitted in 
code over the junction line to the Mons central 
exchange. At the termination of digit transmis 
sion wiper 297 will be stepped on to the 11th con 
tact which is cross-connected to conductor 31 
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to. cause the release of the register translator as 
described above. . . . . . . - 
i: The above description deals with calls of which 
the number is 001 and 004. As pointed out pre 
viously, however arrangements are provided for 
dealing with other services and calls if any for 
these services... also have the digits '00' for the 
first two digits. Since however the metering of 
these calls, is effected by an operator it has been 
found. Simpler to deal, with these : calls Over a 
different wiper of the switch RS6. The third 
digit of these calls may be any of the digits 5 to 8 
and Consequently a connection is made from con 
tacts 5:to. 8 of the 10th level of the bank asso 
ciated with Wiper 263 of the Switch TD? to wiper 
298 (Fig. 17) of the switch RS6. Further the 
first part of the bank is employed for the calls 
and hence no connection is made from the con 
tact on which wiper 264 of the switch TD f is 
standing to magnet 326. ' 

Referring now to Fig. 17 which shows the 
cross-connections for a call of this type, it will be 
Oted that contact f is Cross-connected to con 

ductor if of the control conductors so that the 
first digit transmitted Will be the digit, “’ indi 
cating that metering is to be effected by an op 
erator." The next two contacts are cross-con 
nected to conductors 9 and 8 respectively, of the 
control conductors in order to secure the neces 
Sary routing of the connection as far as the switch 
TS: at the Mons exchange. Contact 4 is cross 
connected to conductor 30 which is directly con 
nected to wiper .269 of the switch TD in order 
that, the third digit dialled by the calling party 
is retransmitted without translation to raise the 
switch TS to the appropriate level. Finally con 
tact 5 is cross-connected to conductor 37 to 
cause, the release of the register-translator. 

EIGHT DIGIT CALLs 

Straight for Uard connection 
If the second digit is 1-8 it indicates that the 

callis for an exchange in another Zone. In this 
case when the second digit has been registered 
by the vertical movement of the switch TD? and 
relay. 204 has released, a circuit is closed as fol 
lows: earth at armature 382 and its resting con 
tact (Fig. 3), operated contact and armature 495 
of relay 237, vertical wiper 324, the bank contact 
to which this wiper has been raised, armature 
494 of relay 23, winding of relay 236 to battery. 
Relay .236 operates and locks at armature 403 in 
parallel with relays 237 and 238. Relay 236 at 
armature 404 opens the circuit of relay 235 in 
order to prevent the register translator from com 
mencing digit transmission. The fourth and 
fifth digits dialled by the calling party are regis 
tered by the vertical and rotary movements of 
the Switch TD2 and the sixth by the operation 
of the switch RS as previously described. At 
the termination of the reception of the sixth digit, 
the wipers of the switch. RS5 are stepped on to 
the 6th contacts and the seventh series of im 
pulses are thus repeated to magnet 254 of the 
switch RS2. The wipers of the Switch RS5 are 
now stepped on to the 7th contacts and the eighth 
digit dialled is repeated at contacts 327 of relay 
f87. (Fig. 11) to the magnet 243 of the switch 
RS5 as follows: earth, armatures. 327, 334, wiper 
259; of switch RS5 on contact T, armature 523 of 
relay, 205, contact 7 and wiper 258, armatures 
330, :492 in their operated positions winding of 
magnet 243 to battery. The eighth and last digit 
is: thus registered. On the SWitch RS5. 
. . As pointed out above in a call for an exchange 
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of another zone, the switch TD3 is automatically 
set as regards its vertical movement in accord 
ance: with the resultant of the first two digits 
recorded in the register translator and as regards 
its rotary movement in accordance with the third 
and fourth digits, registered in the register trans 
lator. Relay 236 prepares the circuit for operat 
ing the SWitch TD3 which circuit is completed 
as follows on the registration of the fourth digit: 
earth: at armature 406 of relay. 236, armature 
5.5 of relay, 240, rotary off-normal springs 39t 
and their operated contacts, rotary off-normal 
Springs: 395 of the switch TD3 and their resting 
Contacts, Wertical off-normal springs 394 and 
their resting contacts, winding of relay 24 to 
battery. . Relay, 222 (Fig. 9) is also operated in 
parallel with relay 24. Relay 222 at armature 
43 it connects the impulsing conductor 56 ex 
tending: from an impulsing machine to relay 23, 
the circuit extending as follows: impulsing con 
ductor 5.6, armature 43, contact and armature 
4, armature 427 and its operated contact, 
armatures 46, 420, winding of relay 23 to bat 
tery. Relay 213 operates as previously described 
and at armature 420 and its operated contact 
extends the impulsing conductor to relay 2 i. 
Relay, 2 ... operates and completes an impulsing 
circuit extending from earth at armature 364, 
armature 429 of relay 222, armature 518 and its 
operated contact, winding of relay, 24 , winding 
of vertical magnet 256 of the switch TD3 to bat 
tery. Relay. 2 i? and the magnet 250 are thus 
operated in Synchronism. It will be noted that 
relay 222 at armatures 432 and 433 completes a 
shunt circuit across armatures. 367 and 366 of relay 2 i? to prevent any impulses being trans 
mitted to the first group selector. Further relay 
222 at armature 428 extends earth to wiper 300 
of the Switch RS6 over which wiper the setting 
up of the connection is controlled. This circuit 
extends as follows: earth at armature 472 of 
relay 92 (Fig. 11), armatures 42, 47, 428, 405 
to wiper 300. 
The determination as to the number of steps 

to be taken by the switch TD3 is effected over 
wiper. 262 of the switch TDs. Referring to Fig. 
18 it will.be.noted that contact f associated with 
wiper 300 of the switch RS6 is cross-connected to 
conductor 363, which is directly connected with 
Wiper. 262. Contacts associated with wiper 262 are 
connected to appropriate ones of the IO conduc 
tors. 1-10 and according, therefore, to the con 
ductor which is connected to the particular con 
tact. On which Wiper 262 is resting, so the switch 
TD3. Will make this number of vertical steps, the 
control being exerted over cable 285 and cable 
282 through the counting relays RG5 in a pre 
cisely. Similar manner to that described in con 
nection. With the digit transmission on a decimal 
basis from the register translator. Thus relay 24 
(Fig. 9), Will operate when the switch TD3 has 
made the required number of steps and at arma 
ture: 49 will close the circuit of magnet 326 to 
Step, Wiper, 309, on to the second contact. The 
Original circuit of relay 24 f is interrupted when 
the Switch TD3 is moved off-normal, but this relay 
is maintained operated until the end of the verti. 
cal movement by the impulses transmitted over 
its upper: Winding to the vertical magnet 250. 
When the switch TD3 moves off-normal, however, 
the Original energizing circuit for relay, 24 f is 
extended to the lower winding of relay 242 over 
vertical. off-normal springs 394 in their operated 
position. Relay 242; operates and at contact 59 
prepares, the impulsing circuit for the rotary mag 
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net 25. When relay 24 releases at the end of 
the vertical movement this impulsing circuit is 
completed over armature 57 of relay 24 and the 
switch TD3 is rotated over the levels upon which 
it has been set. The rotary movement of the 
switch TD3 is determined by the position of the 
wiper 267 of the switch TD2. The contacts as 
sociated with this wiper are connected to the ap 
propriate ones of the conductors -f and the 
rotary movement of the switch TD3 is controlled 
in a similar manner to that of the vertical move 
ment, contact 2 associated with wiper 300 of the 
Switch RS6 being cross-connected to conductor 
304 and thence to wiper 267. Relay 242 at arma 
ture 520 serves to maintain the circuit of relay 
222 during the rotary movement, the original cir 
cuit being opened at rotary off-normal springs 
395. At the termination of the rotary movement 
of the switch TD3, the wipers of switch RS6 are 
stepped on to the 3rd contact and relay 22 re 
leases. 
The release of relay 222 causes at armature 

43 the disconnection of the impulsing conductor 
56 from relay 2lf. A further impulsing conduc 
tor 528 is, however, connected for the purpose of 
digit transmission from the register translator 
over rotary off-normal springs 396 of the switch 
TD3 in their operated position (Fig. 5) to arma 
ture 4 of relay 208. It is to be noted that the 
Circuit Over which earth is extended to wiper 
300 is opened at armature: 428 on the release of 
relay 222. The circuit is however maintained 
Over rotary off-normal springs 397 which close on 
the first rotary step of the Switch TD3 to shunt 
armature 428. Impulse transmission now com 
mences from the register translator and the first 
digit is controlled by wiper 300 of the switch RS6 
in position 3. Referring again to Fig.18 it will 
be seen that contact 3 is cross-connected over 
armature 504 and its resting contact to conductor 
3 of the control conductors since the determina 
tion of the charge for the call will be effected 
automatically. Following the transmission of this 
digit the next four digits transmitted, control the 
routing of the connection to and through the 
Mons central exchange. Thus contact 4 is cross 
connected to conductor 0 of the 10 control con 
ductors to step the first group selector GS to the 
10th level where it selects an idle junction line of 
"good' grade to the Mons central exchange. As 
previously pointed out the next digit will be the 
digit 8 in order to step the incoming selector IS 
of the Mons exchange to the 8th level. The in 
coming selector hunts over this level to find an 
idle special services selector TS. Calls to other 
ZOnes are routed over levels 2 and 3 of this se 
lector according as to Whether the call is to pro 
ceed over the Brussels central exchange or over 
the Charleroi Central eXchange. Consequently the 
next digit will be variable so that contact 6 asso 
ciated with wiper 300 will be cross-connected to 
conductor 305 which is directly connected to 
wiper 269 of the switch TD3. The position taken 
up by this wiper serves to control over the con 
trol conductors the transmission either of the 
digit 2 or the digit 3 in accordance with the desti 
nation of the call whereby the special services 
selector TS to the Mons exchange is raised to the 
Second or third level Whereupon it hunts for an 
idle relay group. R.G. The next digit to be re 
transmitted determines whether a 'good', or 
“poor' grade junction line extending from the 
Mons central exchange shall be taken into use. 
As pointed out previously this depends on the des 
tination exchange and also as to whether repeat 
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24 
ers' are to be used in the connection, Assuming 
that a “good' grade junction is to be employed 
as, determined by wiper 270, the transmission of 
the next digit Will cause the toll line circuit finder 
TLF to start hunting for an idle toll line control 
circuit TLCC. The routing of the call through 
Mons exchange is now completed and the re 
maining digits are transmitted to Mons in code. 
Consequently contact 8 associated with wiper 300 
is CrOSS-connected to conductor 36 to cause cir 
cuit operations to take place as described previ 
ously with result in the transmission of coded 
impulses. The next seven contacts i.e. contacts 
9 to 5 associated with wiper 300 are cross-con 
nected respectively to conductors 309 to 35 in 
clusive Which are directly connected with the 
vertical and rotary wipers 323 and .260 of the 
Switch TD, the vertical and rotary wipers 325 
and 266 of the switch TD2 and the wipers 272, 
274 and 25 of the switches RS, RS2 and RS5 
On Which the second to the 8th digits dialled 
by the calling party are stored. Of these digits 
the first two indicate the Zone and the second two 
the destination eXchange in that Zone, while the 
remaining impulses indicate the number of the 
called subscriber. The transmission of these dig 
its only takes place in response to a signal from 
the toll line control circuit TLCC. The digit con 
trol when wiper 300 is on contact 6 is only emi 
ployed in certain circumstances which will be 
described later and on a normal call no digit is 
transmitted. Contact 6 is, therefore, cross-con 
nected over armature 503 of relay 207 and its rest 
ing contact, armature 527 of relay 206 and its 
resting contact to conductor 507 (Fig. 6). Earth 
extended over Wiper 300 therefore causes the en 
ergization of relay 233 which at armature 529 
closes a circuit which causes wiper 300 to be 
stepped on to contact without any digit being 
transmitted. This circuit will be traced in detail 
later. The remaining digits to be transmitted 
from the register translator represent the calling 
party's number and the rate at which the call is 
to be charged. The transmission of the digits 
representing the calling party's number takes 
place as described previously except that the 
CrOSS-connection between contact f. and conduc 
tor 38 which controls the transmission of the 
10,000 digit of the called subscriber's number is 
extended over contact 502 and its resting contact, 
the purpose of which cross-connection will be 
explained later. Finally when the calling party's 
number has been transmitted wiper 300 is stepped 
on to contact 22 which is connected to conductor 
308 which is directly connected to wiper 27 t of 
the switch TD3. This is for the purpose of trans 
mitting a digit which is indicative of the rate at 
which the call is to be charged and it will be ap 
preciated from what has been stated above that 
this digit Will be dependent upon the zone to 
which the connection is to be extended and the 
destination exchange in that Zone. Finally con 
tact 23 is cross-connected to conductor 37 to 
cause the release of the register-translator as 
previously described. 
An alternative method of operation on calls of 

which the first digit is '0' is to allow the first 
group Selector to be set on to an idle 'good' grade 
junction line to Mons while the digit '0' is being 
absorbed in the register-translator. The digit 
indicating the type of metering which is to be 
employed is transmitted to the first group selector 
Subsequently. This method of operation consid 
erably reduces the holding time of the junction. 
The necessary alterations to effect this modifica 
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tion are slight and will be readily apparent to 
those skilled in the art. 
WARIATION IN THE CROSS-CONNECTING 
FIELD WHEN PRICE OF CALL REQUIRED 
Ficilities are provided whereby on multi-rate 

calls the calling party can be informed if he so 
desires of the total cost of the call. For this 
purpose he is instructed to dial an additional 
digit after dialling the call number. This addi 
tional digit has the following effect. 
When the 8th digit has been received by the 

register-translator, the following circuit is always 
closed during the release period of relay 294: 
earth at armature 383 (Fig. 7), armatures 384, 
524, wiper 552 and bank commoning lower wind 
ing of relay 205 to battery. Relay 205 partially 
Operates in this circuit and closes its X arnature 
525 both windings being energized in series to 
earth at armature 338 (Fig. 11) when relay 203 
releases and at al'matures 524 a circuit is pre 
pared for relay 296. If now a further digit is 
dialled, the individual impulses Will have no effect 
but at the end of the train the following circuit 
is closed also during the release period of relay 
204: earth at armature 383, armatures 384, 524 
and its operated contact, winding of relay 206 to 
battery. Relay 206 in Operating at armature 526 
completes a holding circuit for itself to earth at 
armature 338 and at armature 527 alters the 
Cross-connection extending from contact 6 as 
sociated with wiper 300 (Fig. 18). 

Referring now to Fig. 18 it will be seen that 
Contact 6 is normally cross-connected over arma 
ture 503 of relay. 207 and its resting contact, 
armature 52 and its resting contact to conductor 
59 extending to relay 233 (Fig. 6). As previously 
described this connection serves to step the switch 
RS6 on to contact 7 without the transmission of 
any coded digit from the register-translator. 
With relay 206 operated however the cross-con 
nection extends over armature 527 and its oper 
ated contact to conductor O of the control con 
ductors. The digit, '0' is thus transmitted in code 
and transmission of this digit causes an indica 
tion such as an asterisk or other suitable sign to 
be printed. On the ticket so that at the end of 
conversation the calling party is rung and given 
the total cost of the connection. It can also oper 
ate a warning Signal to call the attention of an 
attendant. 

It is pointed out that any digit can be employed 
for obtaining this facility since the number of 
impulses transmitted is not of importance. It has 
however been found preferable to employ the digit 
'0' for this purpose. 
WAERIATION WEEN CALLS ARE SETUP FROM 

MANUAL OFERATOR, 

As has been previously pointed Out when an 
operator at a manual exchange e. g. Blaton, takes 
a register translator at Hautrage exchange into 
use for the purpose of setting up multi-rate or 
inter-zone calls or a connection to toll or inter 
national operator, the callis' metered by the man 
ual Operator and for this purpose: arrangements 
must be provided for altering the cross-connec 
tions extending from the contacts associated with 
the appropriate wipers of the switch RS6. 

It should be pointed out that when the register 
translator is seized from a manual operator's 
position, booster battery is extended from the 
register translator finder switch over conductor 
137 to cause the operation of relay - 86, the recti 
fier 54 being so arranged that it is not oper 
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ated when the usual battery potential is applied 
over this conductor. . Relay 86 in operating locks 
over its X armature 5 F3 to earth at armature 344 
of relay f 90; at armature 512 it opens its original 
energizing circuit; at armature 50 it closes an 
energizing circuit for relay 97 to prevent any 
operation of relays 98 to 202 and the switches 
RS3 and RS4 which normally record the calling 
party's number and at armature 509 closes a cir 
cuit for relay 207. Relay 207 operates and at 
armtures 500 to 506 alters the cross-connection 
extending from certain of the contacts associated 
with wipers 297, 300 and 302. 
Consideration will now be given to the effect 

of the operation of relay 207 as regards the cross 
connections extending from contacts associated 
with wipers 297 and 300, that for wiper 302 being 
considered later. Referring first to wiper 297 it 
will be remembered that contact 6 is cross-cons 
nected over armature 50 of relay 207 and its 
resting contact to conductor. 318 to cause the 
transmission of the 10,000 digit of the calling 
party's number in code. Similarly contact 7 is 
cross-connected over. armature 500 and its rest 
ing contact to conductor 39 to . cause the trans 
mission of the 1,000 digit of the calling; party's 
number. When the connection is being set-up 
by manual operator, however, the calling party's 
numbers will not be transmitted but in place of 
this a special digit is transmitted to give an indi 
cation to the toll or international operator that 
the connection is being set up under the control 
of an operator at a manual exchange. This digit 
is the digit 1 and hence a cross-connection is 
made from contact 6 over armature 50 in its 
operated position to conductor f of the control 
conductors. No further transmission is now 
necessary from the register translator and Cons 
sequently contact 7 is cross-connected over arma 
ture. 500, and its operated contact to conductor 
317 to cause the release of the register translator. 
With regard to wiper 300 it will be remembered 

that contact 3 is normally cross-connected over 
armature 504 and its resting contact to conductor 
3 of the control conductors to cause the trans 
mission of the digit which gives an indication in 
the first group selector of the type of metering 
which is to be employed. Since the call is me 
tered by the manual operator when a connection 
is being set up from a manual exchange, the 
operation of relay 207 causes the cross-connection 
from contact 3 to be extended over armature 504 
and its operated contact to conductor whereby 
the digit 1 is transmitted from the register-trans 
lator. Further contact 6 which is normally 
cross-connected to armature 527 would now be 
cross-connected over armature 503 and its oper 
ated contact to conductor. 9" of the control Con 
ductors, to cause the transmission of the digit 9 
thereby giving an indication that the connection 
is being set up by a manual operator. Further 
contact f. Which is normally cross-connected 
over armature 502 and its resting contact to cont 
ductor 38 to cause the transmission of the 10,000 
digit of the calling party's number is now CrOSS 
connected over armature 502 and its Operated 
contact to conductor 37 to cause the release of 
the register-translator. 

It is possible to arrange that the "special' digit 
is employed only in the case where the subscriber 
requires the cost of the call to be communicated 
to him. It will be understood that if the call 
originates from a manual exchange, the call is 
metered in the usual way by the originating Oper 
ator, and hence no rate digit will be transmitted. 
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This involves a loss of time since the route con 
trol switch RS6 has still to step over this contact. 
Now there will normally be five rate digits With 
a possibility of a sixth when Blaton is converted 
to automatic working and by referring to Fig. 14 
it will be seen that six digits can be transmitted 
without employing the fourth impulse of the 
cycle. Hence by employing the digit '0' for 
instance as a manual indication it can be trans 
mitted as an alternative to the rate digit. With a 
consequent saving of time. 
CODED IMPULSE TRANSMISSION FROM 

- REGISTER-TRANSLATOR 

It will be remembered that the impulsing cir 
cuit extended from the register-translator to the 
first group selector consists of battery and earth. 
potential extended over the windings of relays 
20 and 209 to earth and battery respectively in 
the first group selector, battery potential being 
extended over the positive conductor. When 
impulse transmission takes place, the battery and 
earth potentials are replaced in the register 
translator by battery over resistance 435 and 
direct earth, impulsing being controlled by con 
tacts 366 and 36. 
When coded impulses are to be transmitted, 

each digit is represented by the cyclic Operation 
of four of the counting relays of the group RG5. 
Normally the sequential operation of these four 
relays would involve the transmission of four 
impulses to the first group selector but owing to 
the opertaion of relays 225 and 226 the effect now 
is to cause certain of these impulses to be sup 
pressed as regards their transmission over the 
positive conductor, those transmitted over the 
negative conductor being in all cases unaffected. 
The code adopted is indicated in Fig. 14 where 
the numerals in the vertical column on the left 
hand side represent the digit and the numerals 
in the top row represent the impulses of the cycle. 
Thus if the digit 5 is to be transmitted, the 1st 
and 3d impulses of the cycle Will be Suppressed, 
the 2d and 4th being transmitted and so on for 
other digits. 
The manner in which this coded transmission 

takes place Will now be considered, On the oper 
ation of relays 225 and 226, the counting relays 
of the group RG5 will be removed from the con 
trol of conductors - 0, at armature 460 and 46. 
In addition conductors - O of the cable 288 will 
be extended over armatures 455 and 456 of relay 
225 and armatures 463-470 inclusive of relay 226 
to the windings of relays 227 to .232 inclusive. 
Assume the digit '5' is to be transmitted. 

Then earth is extended over conductor 5 as pre 
viously described to cause the energization of re 
lay 232. Relay 232, then closes the following 
circuit: battery, resistance 435 (Fig. 9), arma 
ture 52 of relay 232, armature 436 of relay 2 f6, 
armatures 439, 444 to the contact associated with 
arnature 366. Thus, when armature 366 is 
opened when relay 2 responds to the first im 
pulse, no impulse is transmitted over the positive 
conductor due to the shunt circuit traced above. 
Relay 26 responds to the first impulse however 
and on the termination thereof opens the shunt 
circuit at contact, 436. The next impulse is 
therefore transmitted over the positive conduc 
tor, and at the end of this impulse relay 27 op 
erates fully and again closes the shunt circuit 
across the contact of armature 366. This shunt 
circuit extends as traced above except that it 
passes over armature 522 of relay 232 and arma 
ture 439 in its operated position instead of over 
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28 
armature 52 of relay 232 and armatures 436 and 
439. The fourth impulse is transmitted over the 
positive conductor and at the termination of this 
impuise relay 29 operates fully and locks over 
its own armature 448 and armature 445 of relay 
28. Relay, 29 at armature 44 opens the cir 
cuit of relay 28 which releases and at al'mature 
445 opens the circuit of relay 29 which also re 
leases. On the release of relay. 29 the four re 
lays 26, 27, 28 and 29 are now all de-ener. 
gized and the transmission of the next digit can 
take place. It will of course be understood that 
the transmission of digits other than the digit 
“5” will take place in a manner similar to that 
described above although the detailed circuits Will 
differ in order that the correct impulses as in 
dicated in Fig. 14 may be suppressed. For in 
stance for the digit “0” relay 232 will be energized 
over its lower winding in series with relay 22. 
The shunting circuit for the first and third in 
pulse is the same as described in connection with 
the transmission of digit 5 and the shunting cir 
cuit for the second impulses thus extends. Over 
armatures 554 and 553 to armature 436 so that 
the first, Second and third in pulses are Sup 
pressed. '. 
The switch RS6 is stepped at the termination 

of each digit transmission over a branch of the 
energizing, circuit for relay 29 over armature 
458 of relay 225, lower winding of relay 208, 
winding of magnet, 326 to battery. 
With regard to the method of transmitting the 

coded impulses, it will be understood that this 
may be varied in a number of ways. For in 
stance the impulses may be transmitted over the 
positive or the negative conductor and this 
method enables a more satisfactory check to be 
made at the point where the impulses are re 
ceived as will be explained more fully in connec 
tion with the operation of the toll line control 
circuit. 

BARRED CALL FACILITY 
As mentioned previously the register-transla 

tor is provided with arrangements whereby it can 
be determined whether a call set up by a par 
ticular subscriber is allowable or not. This 
facility is of considerable importance where a 
telephone instrument is available to the public 
who could otherwise set up quite expensive calls 

On a fully 
automatic system this privilege may possibly be 
abused in that the public may endeavor to set up 
calls to which they are not entitled. The circuits 
of the register-translator are, therefore, ar 
ranged in one embodiment so that a calling party 
is unable to set up from Such an instrument calls 
prefixed by the digit "0." To enable the neces 
sary discrimination to be effected at the register 
translator between ordinary Subscribers and Sub 
scribers having limited facilities it is arranged 
that in the latter case an earth is connected to 
the positive conductor extending to the register 
translator. It will be remembered that when the 
calling party's loop is extended to the register 
translator, relays f87 and 88 are operated and a 
circuit is completed for relay 89 over armature 
326a of relay 87 to earth at armature 329 of 
relay 238 (Fig. 3). An additional circuit is also 
provided for relay 89 at armature 3 T of relay 
88. When, however, earth is connected to the 

calling party's loop, relay 88 is not operated and 
relay f 89 is then held solely from earth at arma 
ture 329. If, however, the first digit operated is 
“0,' relay 238 is operated and earth is thus re 
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moved at armature 329 from relay .89 with the 
result, that this relay releases followed by the 
relays 90 and 9 to cause the release of the 
register translator as described above. 

It is, however, at times permissible for certain 
calls to be set up the first digit of which is '0.' 
This Will be the case for instance for a call to the 
speaking clock or for a call from Hautrage to 
Blaton When the latter is fully automatic and it 
is, therefore, desirable for the register transla 
tor:to perform a further discriminatory function 
to distinguish between allowed and barred calls 
commencing with the digit. "0." Reference 
should now be made to Fig. 21 which shows the 
essential arrangements for carrying this into 
effect. It should be pointed out that the same 
relays and armatures are given the same refer 
ences in Fig. 21 and Figs. 3 to 12. Referring now 
to Fig.21 when a call comes in from a subscriber 
having limited facilities, relay 87 only operates 
and causes the sequential operation of relays 69 
and 90. When the first digit, that is the digit 
“0,’ is registered by the vertical movement of 
the switch TD, relay 238 is operated followed 
shortly after by the operation of relay 23. Dur 
ing the period, between the operation of relays 
238 and 237, relay 553 is operated over armature 
326a of relay 87 to battery over the winding: of 
relay 89. Relay 89 remains, energized. Relay 
553 closes a locking circuit for itself from earth, 
armatures 329, 557, lower winding of relay 553 
to battery, over the resistance 560. Relay 553 
at armature 558 connects the terminal 559 which 
is arranged in the cross-connecting field of the 
rotary switch RS6, to conductor 42. 
Conductor 559 is cross-connected to contact 3 

associated With wiper 300 of the Switch RS6 and 
consequently the register translator and the reg 
ister translator finder are restored to normal and 
a tone" is transmitted to the calling Subscriber. 
It will be understood that the addition of the 
cross-connection to terminal 559 is in addition to 
the connections shown in Fig. 18. Thus contact 
3: Will be cross-connected to terminal:559 while 
contact 4' will be cross-connected to conductor 3 
of the 10-control conductors. All the other croSS 
connections will be similarly advanced by one 
contact. 
i.In the case of a call from an unrestricted Sub 

scriber, relay f 88 operates together with relay 8 
and causes the sequential operation of relays f89, 
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telephone instrument so that when the digit. "0' 
is dialled as the first digit: the earth connection 
is effected due; to the rotation of the finger hold 
plate or it can be made under the control of a 
push-button which may be remote from the tele 
phone instrument. The latter arrangement en 
ables the barred call facility to be employed or 
not as desired. 

OTHER, CALLS 

A brief description will now be given of the 
cross-connections employed for setting up. Othe 
calls fronn-Hautrage exchange. . " 

CALLS TO SUBURBAN EXCHANGE 
As explained previously there is at present - a 

direct junction between St. Ghislain and Dour 
and calls from Hautrage to Dour are extended 
through St. Ghislain. Now Dour is in a suburban 
area, within the Mons Zone and hence a call there 
to from Hautrage is a multi-rate Call. At the 
moment, therefore, the call is metered by the 
operator dealing with incoming calls at Dour. 
The cross-connections for setting up a call to 
Dour extend from contacts -4 associated with 
wiper 30 of the switch RS6 and referring to Fig. 
19 it will be seen that contact f is cross-connected 
to conductor f' of the control conductors' While 
contact 2 is cross-connected to conductor 309 to 
cause the transmission of the first digit dialled 
in order to route the call to St. Ghislain. This is 
satisfactory as long as it is arranged that the 
junction lines to St. Ghislain are connected on 
a level corresponding to the first digit of the 
Dour numbers. Contact 3 is cross-connected to 
conductor 30 in order to secure the transmission 
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f 90, and 91, the energizing circuit of the latter . 
relay extending over armature 555 while the lock 
ing circuit extends over armature 554. Relay 553 
cannot now operate since it is short-circuited by 
earth at armature 377 and the connection is set 
up as previously described. : 

Calls commencing with the digit "0" and which 
are regarded as local are however, allowed to the 
restricted subscriber and the wiper 56 of the 
switch TD3 which represent these calls are 
strapped together and a connection is taken over 
conductor 562 to the junction point of the lower 
winding of relay 553 and the resistance 560. On 
a call of this nature therefore, relay 553 operates 
and locks as before but the locking circuit over 
the lower winding is short-circuited by earth over 
wiper 56 when the switch TD3 has been set. 
Relay 553 is thus released and the call may be se 
up as previously described. 
With regard to the arrangements for connect 

ing earth to the positive conductor where the 
barred call service is required this may be either 
permanent or temporary. In the former case an 
addition may be made to the dial switch of the 
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of the second digit dialled by the calling party. 
This digit is repeated through St. Ghislain to 
Dour to extend the connection to an operator's 
position at Dour. The remainder of the call is 
thus set up manually and consequently conductor 
4 is cross-connected to conductor 37 to cause the 
release of the register translator. . 
When Dour is converted to automatic working, 

the junction between it and St. Ghislain will 
probably be removed and a direct junction will 
be provided between Dour and Mons so that calls 
from Hautrage to Dour will be set up entirely 
automatically and will be routed through Mons. 
Further since the call is a multi-rate call ticket 
printing apparatus will be taken into use at Mons 
for the purpose of recording the total charge. 
The trunking layout shown in Fig.2 does not pro 
vide the necessary switches for routing the call 
to Dour when the latter is automatic, but it is 
obviously not a difficult matter to arrange for 
this. The switch LS has no spare contacts but 
a group selector could be inserted between the 
switches IS and LS, the group selector having 
access to switches such as LS, some of which 
would have connected thereto junction lines ex 
tending to exchanges in the urban area while one 
or more would have access to junction lines ex 
tending to exchanges in the suburban area. This 
segregation would be desirable owing to the fact 
that ticket-printing equipment has to be associ 
ated with junction lines extending to suburban 
exchanges. Alternatively the switch IS may have 
direct access to junction lines leading to Dour. 
With regard to the operation of the register 

translator, it will be understood that, although a 
call to Dour is a multi-rate call, it differs from 
multi-rate calls to exchanges in other zones in 
that a five figure number will be dialled instead 
of an eight figure number. Since, however, once 
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the dialled digits have been registered in the reg 
ister translator the further operation is con 
trolled by the route control switch RS6, the cir 
cuits of the register translators will not have to 
be altered but the modifications will occur in the 
cross connections extending from the contacts 
associated with wiper 30 of the switch RS6. 
Rate determination will be limited to the choice 

between two rates while with regard to the Con 
trolling circuits and ticket-printing equipment it 
will be appreciated that in general they will be 
similar to those employed on a call to an ex 
change in another Zone. The requisite informa 
tion will be transmitted to the Mons exchange 
in coded form since this results in a saving of 
time and a converter will be employed for con 
verting the coded digits into decimal routing 
digits. No non-decimal impulse trains Will be 
required however since repeaters will not be em 
ployed and "poor' grade junction lines may be 
used. The routing digits may be transmitted in 
the form of alternating current impulses or if 
direct current impulsing is to be employed, re 
generation may be made use of. At the end of 
conversation the various items Will be transferred 
to the printer-controller as for other, calls with 
the exception that the star indication may not 
be employed. 
An example of the cross-connections Which 

would serve for. Setting up a call, to Dour. When 
the latter is automatic is shown in Fig. 20. It 
should, however, be understood that this par 
ticular example is somewhat tentative and may 
involve alteration when the route which the call 
follows in the Mons exchange has been finally 
decided. Wiper 302 in Fig. 20 represents an al 
ternative to wiper 30 of switch RS6 and can be 
substituted therefor when the change takes place. 

Referring now to Fig.20 it will be noted that 
contact associated with wiper 302 is cross 
connected to conductor 3 of the control conduc 
tors to cause the transmission of the digit 3 to 
indicate that the call is to be metered by ticket 
printing equipment. Contact 2 is connected to 
conductor. 9 of the control conductors. Whereby 
the first group selector GS (Fig. 2) is raised to 
the ninth level to select a "poor' grade junction 
line to Mons. Contact 3 is cross-connected to 
conductor 306 which in turn is connected to wiper 
265. The contaction which wiper 265 is resting 
is connected to the appropriate Control Conduc 
tor to cause the transmission of the appropriate 
routing digit to Mons. This is the only routing 
digit transmitted to Mons and hence in this par 
ticular example the junction lines to DOur are 
directly accessible over the switch IS. Contact 
4 is cross-connected to conductor 36 to enable 
...the remaining digits to be transmitted in code. 
The remaining contacts are cross-connected in a 
manner similar to that for a toll call to another 
zone as shown in Fig. 18 the rate digit being 
transmitted between the calling and called party's 
number. 

DETAILED DESCRIPTION OF FIRST GROUP 
SELECTOR, 

Reference will now be made to FigS. 22, 23 and 
24 which show the circuits of the first group Se 
lector GS and to Fig. 25 which shows a junction 
line circuit accessible to the wipers of the first 
group selector. 
When the line finder L.F. Switches through 

on to the calling line, earth as previously ex 
plained is extended from the register-translator 
over the negative conductor 09, to conductor 600 
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(Fig. 22), armature 66 and its resting contact, 
make-before-break contacts of armatures 65 and 
659, upper winding of relay 609 to battery. Sim 
ilarly battery is extended over the positive con 
ductor 08 to conductor 60, armature 662 and 
its resting contact, make-before-break contacts 
of armatures 658 and 660, lower winding of relay 
609 to earth. Relay 609 therefore operates and 
at armature 649 closes a circuit for relay 60. 
In addition at armature 647 and 648 relay 609 
prepares the impulsing circuit to the outgoing 
conductors. Relay 60 in operating at armature 
652 extends earth over the upper winding of 
relay 607 to test conductor 602 and conductor 

0. The switch is now in a condition to receive 
impulses from the register-translator. 
The first digit transmitted from the register 

translator is effective in giving an indication as to 
the type of metering which is to be employed 
for the call and does not effect any setting opera 
tion of the Switch wipers. This digit may be 
1, 2 or 3 and on the first impulse, relay 609 re 
leases and closes a circuit over: earth, armature 
649 and its resting contact, armature 655 and its 
operated contact, rotary off-normal springs 642, 
make-before-break contacts of armature 665, ar 
matures 669, 673, lower winding of relay 63 to 
battery. Relay 63 is a two-step relay and at 
this time closes, its X armature 62 only. At 
the termination of the impulse, relay 63 operates 
fully over: earth, armatures 654 (Fig. 22), 667, 
672 to battery over both windings of relay 
63 in Series. Relay 63 at arnature 63 ex 
tends the impulse repeating circuit. to the lower 
winding of relay 62. It is also to be noted that 
relay 6 is energized over both windings in a 
parallel branch of the impulse repeating circuit 
and being slow-to-release is maintained operated 
for the whole of the impulse train. 
Assume that the first digit comprises three im 

pulses. Then the Second impulse will cause the 
energization of relay 62 over operated armature 
673. Relay 6 2 is also a two-step relay and op 
erates in a similar manner to relay 63. It looks 
Over its X, contacts 668 to earth over armatures 
679 and 654 and on operating fully at armature 
667 opens the locking circuit of relay 63 which 
thereupon releases. Finally the third impulse 
causes the energization of relay 65 over operated 
armature 669. Relay 65 is a two-step relay and 
at the end of the impulse locks over its X arma 
ture 680, armatures 686,656, to earth and op 
erates fully. At armature 679 relay, 65 opens 
the locking circuit of relay 62 which releases. 
Relay 6 also releases at the end of the impulse 
series and at armature 676 the following circuit 
is closed for relay 620: earth, armature 653,676 
(Fig. 22), armatures 678,684, or armature 67 for 
666 according to the number of impulses, vertical 
off-normal springs 644, resistance, 688, centre 
winding of relay 620 to battery. Relay 620 op 
erates and at armature 665 prepares an impulsing 
circuit to the vertical magnet 622. The Second 
impulse series transmitted from the register 
translator is repeated at armature 649 of relay 
609 over the following circuit: earth, armature 
649 (Fig. 22) and its resting contact, armature 
655, rotary off-normal springs 642, operated con 
tacts and armature 665, resistance 689, rotary 
off-normal springs 64 in parallel with the low 
resistance lower winding of relay: 620, winding of 
magnet 622 to battery. On the first vertical step 
of the switch the original energizing circuit of 
relay 620 is opened at vertical off-normal springs 
644, but the relay is maintained operated by the 
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impulses over the lower winding. At the end of 
the impulse series, relay 620 releases and at ar 
nature 664 the following circuit is closed for the 
rotary magnet, 62: earth, armatures 653, 676 
(Fig. 22), armatures. 678,684, vertical off-normal 
Springs 644 in their operated position, armature 
664, winding of rotary magnet 62 to battery. The 
rotary magnet energizes and steps the wipers on 
to the first line in the selected level. Further on energizing the rotary magnet closes contacts 690 
thereby completing the following circuit: earth, 
armature 654 (Fig. 22), winding of relay 619, ar 
mature 685, 11th step springs 640, self-interrupt 
ing contacts 690 of magnet 621, upper winding of 
relay 620 to battery. If the line on which the 
wipers are standing is engaged, earth is fed back 
over wiper 626 so that relay 69 is short-circuited 
but relay 620 operates and at armature 664 opens 
the circuit of the rotary magnet. The rotary 
magnet thereupon releases and opens contacts 690 
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whereupon relay 620 releases and again closes the 
circuit for the rotary magnet. This interaction 
continues until an idle line is found to which no 
battery potential is applied. Relay 6f 9 now op 
erates in series with the upper winding of relay 
620 and locks over armature 687 in series with the centre and upper windings of relay 620 and at 

25 

armature 684 opens the energizing circuit of the 
rotary magnet to prevent any further operation 
thereof. Further at armature 686 relay 619 opens 
at its resting contact, the locking circuit of relay 
65 if this relay has been operated. Relay 6 5, 
having enabled the impulsing circuit to the ver 
tical magnet to be prepared, releases. At its op 
erated contact, armature 686 of relay 69 closes 
the following circuit for relay 608: earth at arma 
ture 656 (Fig. 22), armatures 686, 696, winding of 
relay 608 to battery. In addition relay 619 at 
armatures 68 and 682 closes points in the circuit 
of the outgoing conductors. Relay 608 in operat 
ing over the above circuit at armatures 657, 658, 
659 and 660 disconnects the conductors 600 and 60 incoming from the register-translator from 
relay 609 which releases and connects them to the 
outgoing conductors over a circuit which bypasses 
the condensers 69 and 692, thereby providing a 
direct current impulsing circuit from the register 
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translator to the succeeding apparatus. Impulse 
transmission from the register-translator con 
tinues and at the termination thereof, earth is 
disconnected from conductor 602 whereupon relay 
607 which was short-circuited by this earth and 
the earth extended from armature 652, operates 
Over the following circuit: earth, armature 652, 
upper winding of relay 607, armatures 695, 65t, 
Winding of relay 610 to battery over resistance 
699. Relay 607 operates and locks over its x ar. 
nature 697 to earth at armature 656; at armature 
696 relay 607 opens the circuit of relay 608 which 
releases; at armatures 693 and 694 it closes a 
loop including resistances, 700 and 70? for hold 
ing Subsequent switches and at armature 695: 
short-circuits its upper winding to make it slow 
to-release. Relay 608 on releasing reconnects the 
incoming conductors to relay 609 which energizes 
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and at arnatures 647 and 648 shunts armatures . 
693 and 694 together with resistances 700 and 70. 
This holding circuit extends as follows: negative 
conductor, wiper 624, armatures 68 f, 648, make 
before-break contacts associated with armature 703, right-hand winding of shunt field relay 614, 
upper winding of relay 65, make-before-break 
contacts associated with armature 702, armatures 

70 

647,682 to the positive wiper 625. The left-hand. 
winding of relay 64 was energized on the opera 75 
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tion of relay 6 0 but the relay does not operate 
at this state and neither does relay 65. 
The effect of the operation of relays 62, 63. 

and 65 in response to the first digit received from 
the first group selector will now be discussed and 
it will first be assumed that the connection is to . 
be metered by the calling party's meter in the 
usual manner i. e. the first digit is '2' and relay. 
62 is operated. When the called party replies 
the battery and earth connections are reversed 
to cause the operation of relay 64. Relay. 64 
at armature 706 closes the following circuit for 
relay 696: earth at rotary off-normal springs 643 
and their operated contacts (Fig. 24), armatures. 
705, 706, 670, winding of relay 606 to battery. 
Relay 606 operates and at armature 108 discon 
nects the earth from armature 652 which is ap 
plied to conductor 602 and connects booster bat 
tery thereto over conductor TO, The calling 
party's meter is thus operated. Further relay 606 
at armature 709 short-circuits relay 62 which 
releases and at armature 670 opens the circuit of 
relay 606 which also releases. Further operation 
of the calling party's meter is thus prevented. 
When the calling party replaces his receiver at 

the end of conversation, relay 609 releases foll 
lowed shortly after by relay 6f O. Relay 60 at 
armature 654 opens the circuit for relays 69 
and 620 which release and at armature 653 and its resting contact the following circuit is closed 
for the release magnet 623: earth, armatures 653, 
683, vertical off-normal springs 645, winding of 
release magnet 623 to battery. The switch wipers 
are thus returned to normal. Further at arma 

;ture 656 the locking circuits of the various relays 
are opened and the switch is thus restored to 
normal. 
When the first digit transmitted by the regis 

ter-translator is “1” indicating that the connec 
tion is extended to an operator who as previously 
stated will control the metering, relay 6l3 is 
operated. On the reply of the operator, reversal 
of the battery and earth connections takes place 
as before and relay 6f 4 operates. At armature 
706 however, owing to the operation of relay 
6 3, relay 6 6 instead of relay 606 is operated, the 
circuit being as follows: earth at operated rotary 
off-normal contacts 643, armatures 705, 706, 674, 
winding of relay 66 to battery. Relay 66 at 
armatures 702 and 703 disconnects the outgoing 
conductors from the windings of relays 6 f4 and 
65 and connects them to earth over the winding 
of relay 67 and to battery over the winding of 
relay 68, both the relays operating. At arma 
ture 705 relay 66 opens its own energizing cir 
cuit but being slow-to-release it is maintained 
Operated until its alternative circuit is closed at 
armature T for Ti4; at armature 704 relay 66 
provides an alternative earth for relay 60 so 
that the release of the switch and hence of the 
connection set up by the calling party is com 
pletely under the control of the operator. - 
Thus when the calling party replaces his re 

ceiver, relay 609 releases but the only effect of 
this release is to remove at armatures 647 and 
648 the short-circuit around armatures 693 and 
694 and the high resistances 700 and TO. The . 
Current flowing in the loop circuit is thus reduced 
Sufficient to cause the release of the line relay at 
the operator's position to indicate that the call 
ing party has hung up but insufficient to cause 
the release of relays 6 7 and 68. These relays 
are only released when the operator takes down. 
the connection, for instance by removing the 
plug from the jack or by the restoration of a 
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key. The operator is thus in a position to re 
ring the calling party if necessary and to do this 
the negative conductor is opened at the operator's 
position. Relay 68 then releases and the fol 
lowing circuit is closed: earth at operated rotary 
off normal springs 643, armatures 705, Tl2, 7 5, 
650, winding of relay 604 to battery. Relay 604 
operates and at armatures 66 and 682 connects 
conductors 77 and 78 to conductors 690, and 
60? over which conductors ringing current is 
transmitted to the calling party. w 

It is also possible as will be appreciated from 
the description of the register-translator that 
certain calls (e.g. for the speaking clock and 
certain other services) may be metered on the 
calling, party's meter. This may be effected 
either before or after the calling party has hung 
up by opening the positive conductor whereupon 
relay. 67 releases and a circuit is closed as foll 
lows:... earth at operated rotary off-normal 
springs 643, armatures 705, T 2, 7 6, winding of 
relay: 606. Relay 606 operates and causes the 
operation of the calling party's meter as pre 
viously described. . . 

If no reversal of battery, and carth over the 
outgoing speaking conductors occurs within a 
predetermined time i.e. the called party does not 
reply, the connection is automatically released. 
On the operation of relay 607, when transmission, 
from the register-translator has been completed, 
conductor 725 is connected up. This conductor 
is periodically earthed and serves to energize re 
lay 605 over: conductor. 725; armatures 707, 713, 
698, make-before-break contacts associated with 
armature 72, upper winding of relay 605 to bat 
tery. ... Relay 605 operates; and locks. Over its lower 
winding, armatures 722, 706, 705 to earth... at 
rotary off-normal springs 643; at armature 12f 
it opens, its original energizing circuit and at 
armature. 20 connects conductor 723 to the junc 
tion point of resistance, 699 and the winding of 
relay. 60. Conductor 723 is also earthed periodi 
cally, the time between an earth pulse-over con 
ductor, 25 and one over conductor. 723. being 
considerably greater than that necessary for the 
connection to be set up and the called party to reply: 
transmitted over conductor 723, relay: 6f O. is 
short-circuited and releases to cause the release 
of the group selector, and of the connection. 
On a call for an exchange to a different zone, 

if no junction lines to the required zone-are avail 
able the connection is automatically routed to an 
operator at the Mons exchange who then sets up. 
the connection and controls the release thereof. 
In this case relay 63 in the group selector, must 
be operated and to do this a pulse of alternating. 
current is transmitted over the negative con 
ductor to the group selector when the operator. 
replies. It Will be understood that this, alternat 
ing current signal will be received before the 
register-translator, has finished impulse trans 
mission, so that relay 608 is still operated. Re 
lay 603 responds to the alternating current due 
to the parallel-connected rectifier 729 and at 
armature 728 closes an obvious circuit for relay 
63. Further operation is then similar to that 
described above. 

If the group selector is unable to find an idle 
outlet in the selected level, the wipers are cro 
tated to the 11th step whereupon 11th step 
Springs are operated. At Springs 640 and their 
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earth is applied to wiper. 626 to operate an over 
flow meter; at contact 639 a circuit is closed for. 
relays 649 and 620 in series so that these relays 
operate to prevent further energization of mag. 
net 62 and finally at contact. 538, busy tone is 
transmitted over conductor 726, condenser 72T 
to the positive conductor and thence to the call 
ing party. The latter now replaces his receiver 
and relays. 609. and 640 release and the release 
of the switch takes place as previously described. 

Referring to the junction line circuit shown in 
Fig.25 it will be seen that when earth is extend 
ed over wiper 626 of the 1st group selector. on the 
operation of armature 685 (Fig. 24), relay 627. 
is operated and at armatures 730 and 73, the 
wipers of the group selector. are extended over 
conductors 632 and 633, armatures 730 and 73, 
to the junction line conductors 635 and 636... Re 
lay 627 in addition locks independent of arma 
tures 738, and 735 over contact 732 to earth on 
wiper 626 of the group selector, this earth pro 
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628 and 629 operate. At armatures 734, and 736. 
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Consequently when an earth pulse is . 
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resting contacts the testing circuit over relay 
619 is opened and at their operated contacts 75 

the busy condition of the junction line. 

viding busy test to other group selectors. Finally, 
at armature 733 the shunting, earth is removed 
from relay 53 which thereupon operates and an 
armature 743 closes a signal circuit to indicate 
The junction line circuit is arranged so that it, 

can be used for both-way working. Thus when . 
the junction line is seized at the Mons exchange, 
conductors 636 and 635 are looped and relays 
these relays complete a circuit for relay 630. In , 
addition relay. 629 at armature 735 earths con 
ductor 634 to busy the junction line in the banks: 
of the 1st group selectors and at armature. 737. 
removes the shunting earth from relay 631 to 
enable this relay to operate. Relay 630 in Op 
erating. at armatures 739 and 740 extends the 
junction line conductors 635 and 636 to conduc 
tors 744 and 745 extending to the incoming group. 
selector which is permanently associated with 
the junction line; at armature. T38 extends a , i. 
further guarding earth to conductor .634; at ar 
mature 741 locks to earth in the incoming group. 
selector over conductor. 145 and at armature 142. 
opensa, further: point in the shunting circuit to: 
relay 63 . . Relays-628 and 629 release when their. 
circuits are opened at armature T39 and 740, but 
their functions are now taken over by relay 630. 
When the called party hangs up his receiver at 

the- end of, conversation the Switch-train at 
Hautrage is released followed by the release of. 
relay, 630. If now the equipment at Mons has 
not yet released, relays 628 and 629 operate again 
to maintain-the-junction line busy. When the: 
Mons equipment has released, relays. 628 and 629 
release and the junction line is available for other. 
calls. . . . . . ; : . . . . 

Referencer will now be made to the circuits 
which are provided at the Mons: exchange. It 
Will be understood however that a number of the 
switches provided at Mons are of standard con 
struction and arrangement, and a description 
thereof apart from the general description al 
ready given with respect to Fig. 2 is unnecessary 
for an understanding of the invention. A de 
tailed description will therefore be given only of 
the toll line control circuit TLCC, the printer 
controller PC, the date and time unit DTU and 
the printer units PT and PU. The register trans 
lator or converter C with the associated finder 
switch CF is described in detail in my co-pend 
ing application Serial No. 278,727, filed June 12, 1939. 
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OETAILED DESCRIPTION OF TOLL LINE 
; : " ... CONTROL CIRCUIT 

The toll line control circuit TLCC is taken into 
use by a toll line finder switch such as TLF'? (Fig. 
2) and is arranged to store the called party's 
number, the calling party's number, the rate at 
which the call is to be charged and a digit in 
dicating certain special features, if any, of call. 
This information is transmitted to the toll line 
control circuit from the register-translator as 
previously described. In addition the toll line. 
control circuit sets in operation the switch CF 
to hunt for an idle converter C to which the dig 

5 w m 842 of the switch CFremain in the position shown its representing the called party's number are 
repeated; it supervises the setting up of the con 
nection; it times the call and stores this infor 
mation and finally at the end of the call it again 
sets the switch CF in operation to hunt for an 
idle printer-controller PC to which it transmits 
all the stored information, whereupon the con 
nection is released. . 
When a connection is extended to the toll line 

control circuit earth potential is extended over 
conductor 750 (Fig. 31), upper primary winding 
of transformer 8ff, make-before-break contacts 
associated with armature 8f3, winding of relay 
764 to battery. Relay 764 in operating at arma 
ture 8.f5 closes an obvious circuit for relay TT. 
Relay TTT in operating at armature 89 extends 

ciated with armature 823 to conductor. 752 to 
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earth from make-before-break contacts asso 
guard the toll line control circuit and at armature 
818 closes an obvious circuit for relay 78. Relay 
78 in operating at armature 826 closes a self 
interrupting circuit for the magnet 810 of the con 
verter finder switch CF (Fig. 30). This circuit 
extends as follows: earth, armature 832 (Fig. 33), 
armatures 835, 826, 840, self-interrupting contacts 
841, windings of magnet 810 to battery. A busy. 
converter is indicated by an earth on the appro 
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priate contact associated with wiper 97 which. 
is extended over armature 844 in its resting posi-. 
tion, cam springs 842 in their resting position to 
the upper winding of relay 780, the other termi 
nal of this winding being connected to earth over 
the following circuit: earth at armature 817 (Fig. 
33), armatures 834, 825 in its operated position 
both windings of relay 780 in series. Relay 780 is 
thus short-circuited and does not operate so that i. 
the wipers of the switch CF are rotated until they 
reach an idle converter. When this occurs relay. 
780 operates from earth at armature 87 as traced 
above over wiper 97 ? and conductor 984 to battery 
in the converter. Relay 780 in operating at arma 
ture 840 opens the energizing circuit to the mag 
net 80; at armature 83.9 closes a locking circuit 
for itself independent of relays 78 and 782 and 
at armature 838 closes an obvious circuit for relay 
787. Relay 787 in operating at armature 848 
closes a circuit for relay 788 to earth at armature 
847 and at armature 849 closes a circuit for relay. 
789. Relay 788 in operating at armature 879 

GO 

closes a circuit from earth at armature 886 (Fig. 
34) for relay 786 which operates. The operation 
of relays 786 and 788 causes wiper 959 to 962 of the 
switch OP to be connected to wipers 967 to 970 
of the switch CF over the pairs of contacts 880, 
873; 881, 874; 882, 875; and 883, 876. Further 
relay, 787 at armatures 863, and 864 connects 70; 
wipers 974 and 973 of the Switch CF, to the toll 
line conductors, T59 and 760. Relay 789 in oper 
atting at armature 852 extends earth at armature': 
849 over the winding of relay 778 to battery (Fig. 
33) and at armature 853 connects relay 763 (Fig. 7 

38 
31) to the positive conductor 75 over make-be 
fore-break contacts of armature 84 and the lower 
primary winding of transformer 8. Relay 763 
operates on its connection to conductor 15 and 
at armature 862 extends earth from armature 865, 
windings of relay 779 to battery. Further its con 
nections to this conductor serves as an indication 
in the register-translator that the toll line control 
circuit, is ready to receive impulses therefrom. 
Relay 779 operates and locks over armature 869 
to earth at armature 85 (Fig. 35). Relay 779 in 
operating at armature 87 closes an alternative 
circuit for relay. TT 8 independent of relay 787 and 

It should be pointed out that the cam springs 

when the switch wipers are resting on any of con 
tacts -20 and are operated only when the wipers 
are in positions 2 to 25. . . . . . . . . . 

Digit transmission from the register-translator : 
now commences and in this connection it will be 
appreciated from the description of the operation 
of the register-translator on a call for another 
zone that the digits which are to be received by 
the toll line control circuit TLCC comprise the 
called party's number. (seven digits), the Special 
digit, if any, the calling party's number (five 
digits) and finally a digit which indicates the rate 
at which the call is to be charged. Further all 
these digits are transmitted in code. . . . . . 
With regard to the code in which the digits are 

transmitted each digit is transmitted by a series 
of four impulses, each impulse being transmitted 
over the negative conductor while, only certain 
combinations of the impulses are transmitted over 
the positive conductor. Briefly the effect of for 
example the first digit in the toll line control cir 
cuit is that the impulses over the negative Con 
ductor serve to step the switch IP from contact f. 
to contact 4 while the impulses transmitted over 
the positive conductor serve to operate appropri 
ate ones of the counting relays of group Icompris 
ing relays 892 to 895 which are connected up over . 
contacts to 4 associated with wiper 950 of switch 
IP. A silimar group of counting relays is provided 
for each digit and since a maximum of 14 digits 
have to be stored, that number of relay groups 
will have to be provided. These relay groups are 
accessible over wipers 950, 95 and 952 of the 

; switch IP, wipers: 950 and 95 being spaced apart 
by 180°. In addition the "impulses transmitted to 
the counting relays are also transmitted over the 
wipers of the switches OP and CF to the con 
verter, the switch OP making one step on the re 

::ception of each digit. The relay or combinations 
of relays which operate to indicate the different: 
digits will be apparent from Fig.14 if the numbers 
1, 2, 3 or 4 appearing in the upper horizontal row 
are replaced by the relay references 892, 893,894 
and 895, respectively. The same applies to the 
relays in the other counting groups. It should 
also be pointed out that the counting relays em. 
ployed in the various circuits are of a special small 
type having a locking contact only. They are in 

5. dicated in the drawings by the diagonal line in 
the bottom left hand corner of the relay. 
A detailed description will now be given of the 

reception of the first digit which by way of ex 
ample will be assumed to be the digit 1. Refer 
ring to Fig. 14 it will be seen that the first two 
impulses only are transmitted over the positive 
conductor: The first impulse therefore interrupts 
both the positive and negative conductors 75 
and 750 and both relays 764 and 763 will dei 
energize, Relay 764 at armature 85 and its 
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resting contact closes the following: circuit: 
earth, armature: 85 and its resting contact, 
armature 820, and its operated contact, arnature 
837, winding of magnet 807 of switchi IP to bat 
tery. Magnet 807 energizes but since it operates 
on the reverse-drive principle the wipers are not 
stepped at this time. 

for relay TTT is opened but this relay is sufficiently 
slow-to-release to enable it to remain operated 
for the duration of the impulse, series. Relay 
63 at armature 862 closes the following "circuit: 

earth, armature 865, armature: 862 in its resting 
position, armature 870, armature 900 in its rest 
ing position, wiper 950 of switch IP on contact 
f, winding of relay 892 to battery. . Relay 892 
operates and locks at armature 903 to earth at 
armature 856 (Fig. 29) of relay 778 (Fig. 33). In 
addition the impulse is also transmitted over Con 
ductor. 904, contact and wiper 959 of the switch 
OP, armatures 880, 873; wiper 96 of the switch 
CE to the converter. s . 
At the end of the first impulse relays 763 and 

It will be noted that at 
armature 85 and its operated contact the circuit 

0. 

6. 

to 2-7 associated with wipers 959 to 962. 

T642 reoperate and earth is thus removed from . 
wiper 950- and from the winding of magnet 807. 
The switch. IP is thus stepped on to contact, 2. 
On the second impulse relays 763 and 764 again 
release and earth is again extended to wiper 950 
in position 2 to the winding of relay 893. Relay 
893 operates and locks. The impulse is also 
transmitted over contact is and wiper 960 of 
switch. OP, armatures 88. and 874, wiper 968 of 
the Switch: CF to the converter. 
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At the end of: the second impulse, relays 763, and 764 reoperate 
and earth is again removed from wiper 950 and 
from the winding of magnet.807. The switch IP 
is thus stepped on to contact 3. On the third 
impulse relay 764 only releases so that no earth 
potential is applied to wiper 950 and no impulse 
is repeated to the converter. The wipers of the 
switch IP are however stepped to position: 4. In 
this position the following circuit is completed: 
earth, armature 861 (Fig. 33), wiper 953 of switch 
IP on contact 4, armatures. 898, 897, winding of 
magnet. 809 of the switch OP to battery. A 
branch of this circuit also extends' over contact 
878 of relay 788, wiper 972 of the switch CF to 
the converter. 

Magnet. 809, is energized in the above circuit 
but since the switch is arranged to operate on 
the reverse drive principle the wipers are not 
stepped at this time. 
impulse is transmitted over wiper 950 of the 
Switch IP or to the converter, but relay 64 re 
leases to step the wipers of the switch IP to position, 5. 
above traced circuit for magnet:809" is opened so 
that...the magnet de-energizes and the wipers of 
the switch OP are stepped on to contact 2. Fur. 
ther the circuit over-wiper 972 of the switch CF: 
is also interrupted. The first digit has now been 
stored. 
The second digit is stored on group III of the 

counting relays. These relays: are not shown 
but are connected to 5 contacts 5 to 8 associated 
with wiper 950 as shown by the bracketed con 
ductors. II. Further on the 4th impulse of the 
second digit the wipers of the switch: OP. are 
stepped from position 2 to position 3 by earth 
connected to wiper 953 on contact 8, armature 
897 and then as previously traced. The third. 
digit is stored on group III of the counting relays 
connected to contacts 9 to 2 associated with 
wiper 950 while the wipers of the switch OP is 

With wiper 953 on contact 5, the 

40 
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On the fourth impulse no 

70 

40 
connected to wiper 953 on contact, 2, 'armature 
899 and thence over armature 89 as previously 
traced. The fourth, fifth, sixth and seventh 
digits are recorded in a similar manner, the in 
pulse repeating circuit for the seventh digit ex 
tending over contact 25 associated with Wiper 
950 and contacts i-3 associated with wiper 951. 
Now the first seven digits as pointed out above 

comprise the called party's number and herice" 
'are the only digits which have to be recorded in 
the converter, the function of the converter being 
to transmit over the selected toll line the neces: sary digits for completing the connection. For 
this reason only contacts -T associated with 
wipers 959 to 962 of the switch OP are connected 
to the impulse-repeating circuit extending Over 
wipers 950 and 95 of the switch IP. These con 
nections are indicated generally by the conductors 
marked II-VII and by the bracketed contacts 

The next digit to be received is the special 
digit. On a normal toll call set up by a sub 
scriber, as pointed out in the description of the 
register-translator, no "special' digit is trans 
mitted and hence no impulses are transmitted 
over the positive conductor so that the wipers of 
the switch IP are stepped over four contacts. 
without any impulses being repeated over the 
wipers of the switch. If the call although being. 

: for an exchange in another Zone is to be consid 
ered as a unit rate call e.g. a call from Hautrage 
to Blaton when the latter is automatic, or if the 
call is set up by an operator at a manual ex 
change e. g. a call from Hautrage to Blaton when 
the latter is manual, the special digit "9" is 
transmitted the effect of which is to prevent a... 
ticket being printed. Thus when this digit is 
received, which consists of a positive pulse on 
the third impulse only of the series an earth is . 
connected to wiper 95 in position 6 to cause the 
operation of relay 776. Relay 776 operates and 
locks over armature 829 to earth at armature 
860; at armature 832 removes earth from the 
contact associated with armature 840 in order to: 
prevent the finder switch CF, on the release of 
the converter, from hunting for an idle printer 
controller; at armature 83' closes a circuit for 
relay 782 which as described later causes the , 
restoration of the switch IP as no further digits 
will be transmitted from the register-translator; 
and at armature 830 prevents the timing of the call. 

It will of course be understood that if it is de 
55 cided to issue a ticket on a call from Hautrage. 

to Blaton even though the call is a unit rate one, 
the "special" digit will not be transmitted in this CaSe. 

There is also a further possibility for the special 
digit which occurs when the calling party re 
quires some additional information such as the: 
total cost of the call. In this case the special 
digit is '0' and earth is then extended over wiper, 
95 in position T. to cause the operation of relay 
905, which locks over contact 906 to earth at . 
armature 860. The effect of this operation' will 
be described later. 
The next five digits to be received comprise the 

calling party's number" and these are stored on 
counting relay groups IX to XIII (not shown) in 
a similar manner to that described for the previ 
ous digits. The calling party's number will not 
however be repeated to the converter. 

Finally the 14th digit to be received is a digit stepped from position 3 to position 4 by earths indicating the rate at which the call is to be 
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charged and this digit is stored on counting relay 
group XIV (not shown). . It will be appreciated that the switch IP must 
be capable of responding to 56 impulses during 
the reception. Of the 14 digits. The Switch; how - - 
ever has only 50 contacts and to enlarge its ca 
pacity, wipers 950 and 95 f are disconnected at 
the termination of the 50th impulse and wiper 
952 is connected up instead. When wiper'954 
is positioned on contact 25 to receive the 50th 
impulse the following circuit is closed: earth at 
armature 861, wiper 954, on contact 25, armature 
896, upper winding of relay T11 to battery. Re 
lay T7 is a two-step relay and closes its X arma 
ture 902 only at this time. After the 50th im- ; 
pulse has been received however and the switch 
IP has been moved a further step, the earth ap 
plied to the upper winding of relay 77 f is removed 
and the relay operates fully over the following 
circuit: earth at armature 861, armature 902, i.e. both windings of relay 77 in series to battery. 
At armature 900 relay T7 prepares the circuit for 
extending earth over wiper 952 instead of wipers 
'950 and 95 f for the reception of the 51st to 56th 
impulses. . . ; " . . . . . . . 

When the 56th impulse has been received the 
following circuit is then closed: earth at arma 
ture 86?, wiper '953 of the switch IP in position 7, 
armature 90 of relay 77 , winding of relay 782 
to battery. Relay 182 operates and locks over is 
armature 836 to earth at armature 861; at arma ture 833 it closes the following self-interrupting 
circuit for the magnet 807 of the switch IP: earth 

10: 
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at off-normal springs 997 (Fig. 26), armatures 908, 833, 824, interrupter contacts 94, windings'ss 
of magnet 807 to battery. The wipers of the 
switch IP are rotated into the position shown 
when Springs 98 open to interrupt the energizing 
circuit for the magnet. Further at armature 837 
relay 782 disconnects magnet 807 from the rest 
ing contact associated with armature 85 and 
connects it to armature 98. - While the circuits shown are designed to oper 
ate with the above described form of coded im- s pulsing, it is to be understood that other forms 
may be employed. For instance impulses may be 
transmitted over the positive or negative con 
ductor, those transmitted over the positive con 
ductor serving to operate a storage relay and steps 
the switch IP, while those transmitted over the 
negative conductor step the switch IP only, and no storage relay is operated. This arrangement 
has the advantage that a more positive check 
may be effected since if an impulse over, either; 
conductor is ineffective, relay 782 will not operate 
while in the case described in detail above, relay 
782 operates if all the impulses transmitted over 
the negative conductor are effective irrespective 
of the impulses transmitted over the positive con-st 
ductor. Failure of relay 782 to operate, may then 
prevent the closure of the speaking circuit so that 
the connection is not completed. . . . . .'; 
The converter completes its operation, and then 

battery is removed from wiper 97 to cause the is: 
release of relay 780 followed by the release of re 
lays 787, 788, and 786 while relay 789, is main 
tained over its locking armature 852 to earth 
at armature 87. The speaking circuit is now 
completed through the toll line control circuit 
over transformer 8ff, the lower secondary wind 
ing of which is connected directly to the outgoing 
conductor 759 of the toll line while the upper Secondary winding is connected to outgoing con 

O that relay 776 is operated. Hence the operation ji 

8. 60 766 energizes fully and at armature 

70 tor T55 
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its resting contact, resting contact and armature 
92 of relay 784 to conductor. 760. . . . . . . .: 

It is possible that the converter may complete 
its operation before all the transmitted informa 
tion has been stored in the toll line control cir 
cuit. . In this case the called party may reply 
before the calling party's line has been extended 
to the toll line control circuit. To avoid this it 
may be necessary to delay the transmission of the 
final digit from the converter until a predeter 
mined number, for instance twelve digits have 
been stored in the toll line control circuit. Such 
an arrangement has not been shown in the draw 
rings but the method of operation will be clearly 
understood by those skilled in the art. . . . . . . 

... The circuit remains in this condition until a momentary alternating current signal is returned 
from the distant exchange indicating' that the 
connection has been completed to the desired 
subscriber. This signali causes the momentary 
operation of relay 770, half waves of one polarity 
passing from the lower terminal. of the upper 
''Secondary winding of transformer 8 ' through 

: the upper winding of relay 770, metal rectifier 
922 in the conducting direction to the upperter 
minal of the lower secondary winding while half 
waves of the other polarity, pass from the upper 
terminal of the lower secondary winding, lower 
winding of relay 770, metal rectifier 923 in the 
conducting direction to the lower terminal of the 
upper secondary winding. The two windings of 
relay 770 are so arranged that both half waves 
act in the same sense to cause the operation of the 
relay. Relay 770 at armature 925 operates relay 
765 to close its X armature.864 and at the end of 
the signal this relay operates fully over: earth, 
armatures 88,864, both windings of relay. G5 in 
series to battery. In the case where the callis 
being set up by an operator it will be remembered 

of relay 765 at armature 866 causes booster bat 
tery from conductor 758 to be extended over ar 
mature 823 of relay 776, armature 89 to private 
conductor 52, which without releasing the 
SWitches back to Hautrage serves to give an in 
dication at the operator's position that the set 
iting up of the connection has been completed. . 
When the callied party replies a furthermo 

mentary alternating current signal is transmitted 
back to the toll line control circuit again to cause 
the operation of relay 778 as described above. 
Relay 770 at armature, 925 closes a circuit for 
two-step relay 766 over armatures 863 and 9 fl. 
Relay T66 energizes to operate its X armature 92 

ss and close a circuit for relay 767 over armature 
926 to earth at armature 818. Relay 767 in oper ating provides supervision at armatures 813 and 
814 by reversing the battery feed to the calling 
party. On the termination of the signal, relay 

913 relay 766 
initiates the timing of the call. : 

If the call is not set up by an operator the call 
is timed by 5 second pulses transmitted over con 
ductor 755 to cause the stepping of the switches 
IP, T and OP. The switch IP it will be remem 
bered has been returned to its normal position 
while switch OP is in its eighth position. Switch 
T is also in its normal position. . . . . . 
The first earth pulse transmitted over conduc 

passes over airmatures 830, 927,913, wind 
ing of relay. T73 to battery. Relay 773 operates 
and at armature 918 closes the following circuit 
for magnet 807 of the switch IP; earth at arma 
ture 98, armature 837, winding of magnet 807 

ductor 760 over armature 863 of relay787 and 78 to battery. The magnet energizes and at the 
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end of the pulse releases to step the Wipers of 
the Switch IP on to contact 2. The switch IP is 

- therefore caused to take one step every 5 seconds 
for the duration of the conversation. ... On the 
reception of the fourth pulse when wiper. 953 is 
on contact 4, the following circuit is closed: earth. 

- at armature 86?, wiper 953 on contact 4, arma 
itures 90, 930, contact and wiper '957 of the 
switch T, interrupter contacts 933, windings, of 
magnet 808 upper low resistance winding of relay 
777 to battery. The magnet energizes and at its 
interrupter contacts opens the above-traced cir 
cuit, whereupon the magnet releases to step the 
"wipers on to contact 2. In addition when wiper 
953 is moved on to contact 5 at the end of the 
fourth pulses a further point is opened in the 
energizing circuit for magnet 808. With Wiper 
95 on contact 2 however a further circuit is 
closed for magnet: 808 as follows:...earth at arma 

rture 93 (Fig. 32), bank multipling and wiper 

:808: upper Winding of relay 777 to battery. The 
WiperS. Of the Switch T are now stepped on to 
contact 4 where the energizing circuit for the 

... magnet is opened. The Switch T now remains 

...in this position until three minutes have elapsed 
- and wiper 99 f is on contact when earth is 
- extended. Over the upper Winding of relay 772, 
reontact 4 and wiper 957, interrupter contacts 933 
windings of magnet 808; upper winding of relay 

*relay and operates: over this circuit although the 
magnet does not. Relay 172 locks over its lower 
winding and armature. 932 to earth at armature 
: 861 and at armature 930 and 93 opens points.35 
in the first two-energizing - circuits traced above" 
for magnet 808. Further stepping of the switch 
'Tis now under the control of the Switch IP, and 
'it':is arranged that the switch T makes one step 
revery minute which elapses. Thus on each recep-so 
...tion of the 12th pulse with wiper. 953 of the switch 
EP on contact 2 or 24, the following circuit is 

r closed: searth at armature 86 t (Fig. 33), wiper 
1953 of the switch IP. on contact 12 or 24, arma 
tures: 899, 990, 9 6, windings of magnet. 808 to 4s 
...battery. The wipersiof switch T are thus stepped 
on to the next contact at the termination of the 

- 12th pulse. The reason for stepping switch T on 
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- 20 957, interrupter contacts 933, windings of magnet : 

30 177 to battery. Relay 772 is a high resistance” 

3 to contact. 4 at the end of 20 seconds is that al 
though charges for calls are based on a minimum 50 
call of 3 minutes the subscriber is allowed a grace 
period of 20 seconds before timing is effective. 
The numbers of 10 minute intervals which elapse 

during a conversation are recorded on the switch 
OP which it will be remembered is in position 8.55: 
For this purpose when the switch. T has made 10 
-steps and is on contact if, the next 5 second pulse 
causes earth to be extended over wiper 958 of the 
switch.T. on contact . , armature 95, windings 
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It will also be understood that it is necessary 

to give the wipers of the switch IP an additional 
step when they reach the 25th contact and hence 
this contact associated with wiper 953 is con 
nected to the contact associated with armature 
908 while the 25th contact associated with wiper 
954 is connected to the contact associated with 
armature 909. Hence at the termination of the 
24th pulse a circuit is completed as follows: earth 
at armature.86?, wiper 953 on contact 25, arma 
tures 908, 833,824, interrupter contacts 9.f4, wind 
ings of magnet 807 to battery. Wipers. 950,952, 
and 953 are thus stepped off the 25th contact 
and wipers 95,954, and 99 are stepped on to 
contact in order to receive the next pulse. Simi 
larly at the termination of the 48th pulse with 
wiper 954 on contact 25, a similar. circuit is closed 
which extends in addition over armature: 999 so 
that wipers 951,954, and 99 are stepped off con 
tact 25 and wipers 950, 952 and 953 are stepped 
on to contact . 
Normally the timing operation is stopped only 

on the termination of conversation, but if a call 
lasts for 99 minutes, timing is terminated and a 
signal may be given. This feature is of impor 
tance since when the equipment is retained in 
operation for this length of time it would indicate 
a possible fault having developed for instance a 
permanent earth on the calling party's line or on 
the junction line extending from Hautrage to 
Mons. Thus at the end of the 99th minute wiper 
956 of the switch T will be on contact to and 
wiper 964 of switch OP will be on contact 7. 
The following circuit is now closed: earth, wiper 
956 on contact to, upper winding of relay 774, 
contact 7 and wiper 964, armature 816 to bat 
tery over resistance 934. Relay 774 operates and 
locks over its lower winding and armature 928 to 
earth at armature 86t; at armature 927 opens the 
circuit between conductor 755 and relay. TT3 and 
at armature 929 earths conductor 76 to give an alarm. 
Timing is stopped by the termination of con 

versation, when the calling party replaces his 
receiver, and relays 763 and 764 release. Relay 
64 at armature 815 opens the circuit for relay 

777. Relay 777 in releasing slowly at armature 
8, 9 and its operating contact removes earth from 
conductor 752 but this earth is replaced at its 
resting contact from armature 854 (Fig. 35) and 
finally at armature 88 relay 77 opens the cir 
rcuit of relays 781, 765 and 766. During the re 
lease period' of relay '78, however a circuit is 
closed-from earth at armature 818 of relay TTT, 
armature'827, wiper 963 and bank contact as de 
termined by the number of 10 minute intervals, 
winding of one of the relays 935 to:938 to battery. 
A parallel branch of this circuit extends over 
armatures 843 and 8? 6 to wiper 964 and bank of magnet 809 to battery. At the end of the pulse,60 contact to a winding of another of the same re the wipers of switch, OP, are stepped on to con 

tact 9. 
It will be appreciated that in order for the posi 

tions of the wipers of the switch T to be the same 

arrange that at the end of the first 10 minute 
period the wipers of the switch T are brought on 
to contact 4; at the end of the second 10 minute 
period the wipers are brought on to contact 
and so on. Thus at the end of the 10th minute 70 wiper 957 is stepped on to contact which is 
multiplied to contacts 2 and 3 and connected 
to earth. An obvious self-interrupting circuit is 
thus completed for magnet 808 and the wipers 
are stepped to contact 4. 

i-lays. The operation of a-combination of relays 
.935 to: 938; in accordance ... with the digit to be 
stored will be apparent from Fig. 14 if the refer 

- - - - : ences: 1, 2, 3-or-4 in the upper horizontal row are for successive semi-rotations it is essential to a 5. replaced by the references:938, 937,936 and 935 
respectively. Thus if the call lasts for less than 
10 minutes, the switch OP will not have been 
stepped and thus Will remain on contacts 8. On 
the release-of-relay, 777 therefore relay. 935 is 
operated over wiper 963 but no relay is operated 
over wiper, 964 in accordance with the table. Re 
lay 935 locks over armature,939 to earth, at 
armature 855 (Fig.29). This earth is also ex 
tended over the contact associated with armature 

75,939 to contact. 18. associated with wiper 962. If 
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the number to be stored is such that another, one 
or two of the relays 935, 936, 937 and 938 are 
operated, the locking earth will be extended to 
appropriate contacts associated with wipers 959 
to 962 in a similar manner. . . . . The battery connection to magnet 808 of the 
switch T is taken over the upper winding of relay 
77 to ensure that if the calling party hangs up 

during the reception of a pulse, the circuit for 
operating the relays 935 to 938 is not closed until 
the end of the pulse due to the continued ener 
gization of relay 777. 
The circuit for extending earth to wipers, 963 

and 964 is opened at armature 827 when relay 
78 finally releases. In addition relay 78? at 
armature 828 closes the following circuit for re 
lay 790; earth at armature 815, armatures 820, 
828,872, winding of relay 790 to battery; at arma. 
ture 824 closes a self-interrupting circuit for 
magnet 807 to earth at off-normal springs 907 
to return the switch IP to contact and finally 
at armature 826 relay 78 closes a self-interrupt 
ing circuit for magnet 80 of the switch CF. 
Relay 790 at armature 845 completes an energiz 
ing circuit for magnet 809 of the switch OP over 
wiper 966 to earth at armature 888. The switch 
OP is thus stepped to position. T unless it is al 
ready at this position. A circuit is now closed for 
relay 783 as follows: earth, armatures. 850, 846 
(Fig. 35), wiper 965 on contact f1 winding of 
relay 783 to battery. Relay 783 operates and 
Iocks over armature 889 to earth at armature 85 f. 

It should be explained that the switch CF has 
access over contacts to 20 to the converters 
and over contacts 2i to 25 to printer-controllers. 
In order to connect the toll line control circuit 
with an idle printer-controller the switch CF has 
thus to be rotated automatically to contact 2 
from whence it is stepped until it finds an idle 
printer-controller. The circuit for automatically 
rotating the wipers of the Switch CF to position 
2 extends as follows: earth at armature 832 (Fig. 
33), armatures 835, 826, 840, interrupter contacts 
84, windings of magnet.8 O to battery. When 
the wipers of the switch reach the 21st contact, 
cam springs 842 are operated and the following 
test circuit is completed: earth at armature 868 
(Fig. 33), armature 834 and its operated contact, 
armature 825 and its resting contact, both wind 
ings of relay. T80 in series, cam springs 842 in 
their operated position, contact and, armature 
844, wiper 97 f. A busy printer-controller is indi 
cated by earth which is extended over wiper 97 
to shunt relay 780 while an idle printer-controller 
is indicated by battery which operates relay 780. 
Relay 780 in operating locks over its upper wind 
ing and armature 839; at armature 840, relay 780 
opens the energizing circuit for the magnet 8 to 
and at armature 838 closes before a circuit for 
relay, 787 which operates followed by relay 788 
which is operated from earth at armature 890 
(Fig. 34). . . . . . . . 
The position at the present time is, therefore, 

as follows. The toll line control circuit is assor 
ciated over the switch CF with a printer-con 
troller. Further the toll line control circuit has 
the called party's number stored on relay groups 
I to VII, the calling party's number stored on 
relay groups IX-XIII, the rate at which the call 
is to be charged stored on relay group XIV and 
the duration of the call in minutes stored on the 
switch T, and relay group XV. The next oper 
ation is to transfer this.stored information to the 
the printer-controller. . . . . . . . . . . 
The transfer commences on the operation of 
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'relay 783, as described above when impulsing cont 
ductor 753 delivering, earth pulses at the rate of 
15 per second is connected over armature 885 of 
relay 783, armature 943, upper winding of relay 
785 to battery. Relay 785 operates its X armature 
944 at the commencement of the first pulse and 
at the termination thereof operates fully over 
both windings in series to earth at armature 86. 
At armature 943, relay,785 transfers the impuls 
ing conductor to the winding of relay 786. Relay 
786 at armature 884 repeats the pulses from 
earth at armature 886 (Fig. 34) to magnet. 809 of 
the switch OP and also over wiper 972 of the 
switch CF to the printer controller. On : the 
reception of the second pulse relay. T86 Operates 
to energize magnet 809 and at armatures 880 to 
883, connects wipers 959 to 962 to wipers 967 to 
970 over armatures. 873 to 876 of relay 788; it 
Will be noted that contacts.l. associated with 
Wipers 959, 96 and 962 of the switch OP are 
connected to counting relay group XIV, (not 
shown) on which the “rate' digit is stored. The 
charging rates are so devised that the rate digit 
may be any one of five digits and hence three 
relayS. only of the group XIV are employed. 
Earth is thus extended from armature 855 (Fig. 
29), of relay: 778 (Fig. 33) over the locking, con 
tacts of the operated counting relays, contacts 7 
in the banks of wipers 959, 96, or 962, armatures 
880, 882, or 883, armatures 873, 875 or 876, wipers 
967, 969 or 970 of the switch CF to the printer 
controller. At the termination of the second 
pulse, relay, 786 releases and the wipers of the 
switch OP are stepped on to the 18th contacts. 
Contacts, 8 of wipers. 959 to .962 are connected 
to the contacts associated with the locking arma 
tures. Of the relays in group XV on which the 
number of 10-minute periods are stored... This 
information is transmitted to the printer-con 
troller in a similar manner as that described for 
the "rate' digit. With the switch OP on con 
tacts 9, connections are completed from wipers 
955 and 956. Of the switch T in order to transfer 
the minute periods to the printer-controller. 
Contact. 20, associated with Wiper 962 is connected 
to the locking circuit of relay, 905, so that a 
circuit is now completed to the printer-controller 
if the calling, party requires the cost of the con 
nection, Contacts 2-25 of the switch OP are 
Connected to counting relay groups IX to XIII to 
transfer the calling party's number to the printer 
controller. The Wipers of the switch OP are now 
Stepped on to contact and continue to step on 
to contact 8 under the control of relay 786 during 
which time the called party's number, which is 
stored on counting relay groups I to VII is trans 
ferred to the printer-controller. . . . . . . 

It will be understood that the information need 
not be transferred in the order stated. For in 
stance the star, indication may be transferred last 
of all. . . . . - 

All the necessary information has now been 
stored in the printer-controller and the toll line 
Control circuit may be released. When wiper 965 
of Switch:OP reaches contact. 8a, circuit is com 
pleted from earth at armature 850 (Fig. 35), ar 
mature 846, wiper 965 on contact 8, armature 89. 
to the junction of the windings of relay 779. The 
lower winding of this relay is thus shunted and 
since the upper winding cannot maintain the 
relay alone, it releases, Relay 779 at armature 
869 opens its own locking circuit; at armature 
868: opens the locking circuit for relay. T80 which 
releases; at armature 867 and its operated con 
tact opens the circuit for relay TT2, which rel, 
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leases; at armature 87 - opens the circuit of 
relay,778 which releases and one point in the lock 
ing circuit for. relay 789. and at armature 872 
opens: the circuit of relay 790 which releases 
slowly. . . . . . . . . . . . . . 

Relay 780 in releasing at armature.838; opens 
the circuit for relay 787 which releases; at arma 
ture:839 opens a further point in its own locking 
circuit. and at armature 840 closes a point in the 
homing circuit for magneti 810; of the switch CF. 
Relay: 787, causes the release of relays 788 and 
789 and relay..., 789 at armature: 85. causes the 
release of relay. T83; and at-armature 854 removes 
earth from conductor 752 to free the toll-line-con 
trol circuit for other calls. . . . . . 

Relay. 783 in releasing at armature 885. discon 
nects: the impulse conductor. 753, from the Wind 
ing of relay 786; at armature 886 disconnects the 
earth from armature 884 - of the impulse repeat 
ing relay. 86; and at armature 888 initiates the 
restoration of the switch OP. v . . 

Relay 772 in releasing at armature.93 closes 
the following circuit for magnet. 808 of the switch 
T:... earth at armature 93, bank multipling and 
contact associated with wiper, 95, interrupter 
contacts 933, winding of magnet 808, upper wind 
ing of relay: 777 to battery. The Switch.T is thus 
restored to its normal position, Earth is then ex 
tended on the release of relay 778, over wiper 
958 on contact , armature 858, contact 7 asso 
ciated With Wiper 966, interrupter contacts 949, 
Winding of magneti,809, to battery, and as the 
other: contacts are earthed. Over contact asso 
ciated with wiper 958 and armature -859, the 
wipers of the Switch OP are thus restored to their 
normal position. . . . . . . 
... Relays. 778. in releasing at armatures 855, 856, 
851 (Fig. 29) and 860 removes...theholding earth 
from all the counting relay groups, and the oper 
ated relays thus release. Further at armature 
86 it removes: a general: holding earth to enable 
the release of relays, 782 and 785. 

Relay 790 in releasing at armatures 844 and 
845, restores the original test circuit of the switch 
CF to enable it to hunt for a converter when the 
toll line control' circuit is seized on -a, subsequent 
call: , - . - 

t; Will be noted that the Switch. CF is still on 
contacts leading...to the printer-controller. When 
the toll line. control circuit; is taken into use on 
another call, the following self-interrupting cir 
cuit is closed on the operation of relay 18; earth 
at armature 832. (Fig. 33), armatures 835, arma 
tures. 826 and its operated contact, armature. 840, 
interrupter contact 84, windings; of magnet:80 
to battery. The Wipers are thus: stepped to con 
tact during which time no test circuit is oper 
ative to stop the switch since the cam springs 
842 are in their operated position. In -position. 
however these springs are returned to normal-and 
a test circuit is then closed over wiper 9: as 
described: previously. - - - - 

... Provision is also made in the above circuit for 
an alteration in certain' of the rates if a callis 
set up between the hours of 19. and 7 o'clock. The 
digits 1 and 2 represent-charging-rates of 5 and 3 
francs respectively and it is arranged that during 
the call the rate in both cases, is reduced to 1.fr. 
80 centimes. This is effected by: an earth which 
is: extended, from the date, and time unit in; a 
manner, to be explained later, to conductor, 54 
to cause the operation of relay, 762. It should be 
explained that digits 1 and 2 cause the operation 
of the first and second and the first and third 
relays.respectively of the appropriate:relay: group 
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It will be noted however that contacts 4 and 5 
associated with wiper 952 of the switch IP (Fig. 
26)- are connected to the windings of the storage 
relays over armatures '993 and 992 respectively. 
Consequently with relay 762 operated, the first 
only of the counting relaysis operated in response 
to the reception of rate digit 1 or 2. Now the op 
eration of the first relay of the group represents 
the digit 7 which is equivalent to a rate of 1 fr, 80 
centimes. A conversion of the rate has thus 
taken place. . . . . . . . 

DETAILED DESCRIPTION OF DATE AND 
TIME UNIT, ... . 

The date, and time unit (Figs, 36-39) which is 
provided in common to the exchange operates 
continuously and is adapted to be connected for a 
short period to any printer-controller to enable 
the time in hours and minutes and the date in day 
of month and, month to be recorded in the print 
er-controller. With regard to the time this is 
given in the Continental manner that is to say 
the day commences at midnight and the hours are 
numbered from 0 to 24. . . . 
The whole circuit is operated by minute-im 

pulses delivered from a master clock. These im 
pulses are repeated by relay 200 to the magnet 
of the switch MI which records the minutes. 
When 60 minutes have been recorded the switch 
HO which records, the hours makes one step. 
When the 24th hour has been recorded the switch 
DA which, records the day of the month makes 
one step. The switch MO, which records the 
months makes one step after the switch DA has 
recorded the appropriate number of days. At all 
times markings are extended to the groups of con 
ductors, 2, 3 and 4 of the tens groups. T and , 
2, 3 and 4 of the units groups U.associated with 
each.switch so that whenever a printer-controller 
is connected to the date and time unit, the mark 
ings are immediately extended. Over these con 
ductors to the printer-controller and the date and 
time is recorded therein. 
A detailed description will now be given of the 

operation of the unit and for convenience it will 
be assumed that the unit is started up from the 
position shown at midnight on December 31st 
January 1st, 1937. At the end of the first minute, 
relay 200 is operated and at armature 2 ex 
tends earth over key 234 to the windings of the 
magnet f 207 of the switch MI. At the end of the 
impulse when relay 200 releases, the wipers of 
the switch MI are stepped to position 2. The 
counting of the minutes as regards the units is 
controlled over wipers 245 and 246, both of 
which are earthed and the contacts in the banks 
are so connected to conductors , 2, 3, and 4 of 
the units group U that at any moment the units 
portion of the number of minutes is indicated by 
markings extended to the conductors in accord 
ance with the code given in Fig. 14. Thus prior 
to the first minute pulse, wipers 245 and 246 
will be on contacts f and contact f associated with 
wiper (245.is connected to conductor 4 while con 
tact ... associated with wiper 246 is disconnected 
to indicate the digit .0. After the first minute 
pulse Wiper's f245 and 246, will be on contacts-2. 
In this position wiper. 245 is connected to con 
ductor. while wiper. 246. is connected to con 
ductor.2 to indicate the digit 1. Similar connec 
tions, are made from succeeding contacts asso 
ciated with these wipers. At the end of the 10th 
impulse, the wipers of the Switch MI will be 
stepped to position fi and in this position a cir 
cuit is closed from earth at-wiper 246 on contact 
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windings of magnet 207 to battery. Contacts, 
f2 and 3 associated with wiper ? 246 are multi 
pled together so that the Switch is automatically 
stepped by the above self-interrupting circuit to 
contact 4. 

It will also be seen that earth is extended from 
armature 2 f9 of relay 202 over armature. 24 
to wiper f242 and from armature 220 of relay 
f202 over armature 2 f 5 to wiper 239. Contacts 
f to 3 associated with these wipers are discon 
nected so that during the first 10 minutes no 
earth is extended to conductors , 2, 3 or 4 of 
the tens group T. When the wipers are stepped to 
position f4 i. e. at the end of the 10th minute, 
earth is extended over wiper 239 to conductor , 
and over wiper 242 to conductor 2 thereby indi 
cating the digit 1 in accordance with the table of 
Fig. 14. Further, earth over wiper 245 on con 
tact 4 is extended to conductor 4 while contact 
f4 associated with wiper f246 is disconnected 
thereby indicating the digit 0. Contacts f4 to 23. 
associated with wipers 245 and f 246 are multi 
pled so that the same combination of conductors 
are earthed from the 10th to the 19th minute as 
from the 1st to the 9th minute. At the end of the 
20th impulse, the wipers are stepped to position 
24 where earth is extended over wiper 246 on 
contact 24, interrupter contacts 230, windings of 
magnet 207 to battery. The wipers are now. 
stepped to position 25 where a circuit is completed 
from earth at armature 220, armature 25, 
wiper 239 on contact 25, upper winding of relay 
f20 to battery. Relay f 20 at armature f 25 and 
its resting contact disconnects earth from wiper 
239 and at its operating contact connects earth 
to wiper 240 at the same time opening its own 
energizing circuit. It now locks over armature 
23 to earth at armature 28. Further at arma 

ture 24 and its resting contact earth is removed 
from wiper 242 and extended at its operating 
contact to wiper f243. With the Switch in the 
25th position, a circuit is also completed from 
earth at wiper 246 on contact 25, winding of 
relay 204 to battery, relay 204 being slow-to-, 
operate but quick-to-release. Relay 204 in op 
erating at armature 224 closes an obvious self 
interrupting circuit to magnet 207 so that the 
wipers are stepped to position where the circuit 
of relay 204 is opened. It will be seen that in : 
this position, earth on wiper 240 is extended to 
conductor f of the tens group T while earth on . 
wiper 243 is extended to conductor 3 to indicate 
the digit 2. As before a marking is extended over 
wiper 245 to indicate the digit 0. . . . 
The markings extended over wipers 240 and 
243 remain the same while the switch StepS 

from contacts to 0. From contacts 4 to 23 
the markings are altered to indicate the digit 3. 
At the end of the 40th minute the Wipers are 

stepped on to position 24 where a self-interrupt 
ing circuit is again closed for magnet 207 and 
the wipers are stepped to position 25. In this 
position earth is extended over wiper 240 upper 
winding of relay 202 to battery. Relay 202 
closes its X armatures 27 and when wiper 240 
leaves the 25th position it operates fully from 
earth at armature 22 and at armature 29 and 
its resting contact removes earth from wiper. 243, 
and at its operated contact extends it to wiper 
244; at armature f 220 and its resting contact it 

removes earth from wiper 240 and at its operat 
ing contact connects earth to wiper 24. In ad 
dtiion relay f 292 at armature 28 opens the 
locking circuit of relay 20 which releases. As 
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before relay 204 operates with the switch in the 
25th position and closes a self-interrupting cir 
cuit for magnet 207 to step the wipers on to posi 
tion . Markings now extend over wipers 24 
and 244 in positions to 0 to conductors 2 and 
3 of the tens group T to indicate the digit 4 and 
in positions f4 to 23 to conductors 2 and 4 to 
indicate the digit 5. 
At the end of the 60th minute, the wipers are 

stepped to position 24 where a self-interrupting. 
circuit is closed to step the wipers to position 25 
where a circuit is closed for relay 203 over Wiper 
24 and for relay 204 over wiper 246. The 
operation of relay f 204 also causes the wipers of 
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the switch MI to be stepped to position . Relay. 
i.203 operates its X armature 222 and when wiper 
F24? of the switch MI leaves position 25 it oper 
ates fully. Earth is now extended from armature 
f2 6 over armature f 223, windings of magnet 
f 298 to battery. The magnet is thereby energized. 
Further relay 202 is released at armature 22, 
of relay 203. Relay 204 also releases when the 
wipers are stepped to position whereupon earth. 
is removed from magnet 208 whereby the magnet 
de-energizes and the wipers of the switch HO are 
stepped from contact to contact 2. Relay 202 
at armature 2 f8 opens the locking circuit to 
relay. 203 which also releases. The switch M.I. 
together with relays f20 to 204 are now in a 

30 

35 

position to commence recording the second hour. 
Referring now to the switch HO, the units digit. 

of the hours is indicated by earth extended over, 
wipers 249 and 250 to conductors , 2, 3 or 4 
of the units group U while the tens digit is indi 
cated by earth extended over wipers 247 and 
a 248 to conductors, 1, 2 and 3 of the tens group T. 
It will be appreciated that, three conductors only 
are provided in the tens group since this digit will 
be zero, 1 or 2. The connections between the cone 
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tacts associated with wipers 249 and 250 and 
the conductors, 2, 3 and 4 are the same as those 
between the contacts of wipers 245 and 246 of 
the switch MI and the four units conductors, with 
the exception that since the switch HO counts 
from ? to 24 instead of in groups of 10, the con 
tacts representing the last hour of the first ten 
and the first hour of the second ten are consecu 
tive and so are the last hour of the second ten 
and the first hour of the third ten. 
With the wipers on position f, conductor 4 is 

earthed over wiper 249 thereby indicating the 
digit O. With the wipers on position 2, conduc 
tors and 2 are earthed over wipers 249 and 
f 250 respectively. In succeeding positions the 
appropriate conductors are earthed in accordance 
with the table given in Fig. 14. After the 10th 
hour or at the end of the hour during which the 
digit; 9 has been registered, the wipers are stepped 
to position f whereby conductors and 2 of the 
tens group T are earthed over, wipers 247 and 
1248 respectively to indicate the digit 1, while con 
ductor 4 is earthed over wiper 249 to indicate 
the digit 0. Further at the end of the 20th hour, 
the wipers are stepped to position 2 where. Con 
ductors and 3 of the tens group are earthed over 
wipers 247 and 248 respectively to indicate the 
digit 2, while conductor 4 of the units group is 
again earthed over wiper 249. At the end of the 
24th hour the wipers are stepped to position 25 
where earth is extended over wiper 250 on con 
tact 25, winding of relay 205 to battery. Relay . 
f 295 in operating at armature 225 closes an obvi 
ous self-interrupting circuit for magnet 208 over 

75 interrupter contacts f23 to step the wipers of 
the switch HO on to contact f and at armature 
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226 closes. an energizing circuit for magnet 209. 
of the switch DA on which the days of the month 
are recorded. When the wiper's of Switch HO are 
in position, relay 25 releases, magnet. 299 de 
energizes and the wipers of switch DA are stepped 
from position to position 2. 
The switch DA which records, the day of the 

month has to be arranged to have a minimum of 
28 Settings and a maximum of 31 according to the 
least and greatest number of days in the month. 
In order to cope with this the markings for the 
conductors of the tens group are extended over 
the four wipers 25 to 254, all the wipers being 
single ended with wipers 25t and 252 being 
spaced 180° apart from wipers. 253 and 1254. 
The connections to the conductors of the units 
group are again extended over two wipers, 1255 
and 256, the wipers being double-ended. The 
connections from these wipers to the conductors 
of the units group are again the same as for 
Wipers 245 and 246 of the switch MI and since 
the days are counted in groups of 10, the two sets 
of contacts in each bank which count, successive 
groups of 10 are spaced apart by two contacts. 
With the wipers in position , no earth is ex 

tended to the conductors of the tens groups while 
earth is extended over wiper 255 to conductor 4 
of the units group to indicate the digit 0. As the 
wipers are stepped from positions to it, earth 
will be extended over wipers 255 and 256 to the appropriate conductors as explained previous 
ly in connection with switches MI and HO. At 
the of the 10th day, the wipers are stepped on 
to... contact and a self-interrupting circuit is 
completed over wiper 256 and interrupter con 
tacts 232 for magnet, 29. The wipers are now 
stepped to position f4 where earth is extended 
over wipers. 25 and 252 to conductors and 2 
of the tens groups respectively to indicate the 
digit 1 while earth, is extended over wiper 255 
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to conductor 4 of the units group to indicate the 
digit 0. At the end of the 19th day the wipers 
are stepped to position 24 where a further self. 
interrupting circuit is completed for the magnet 
1209 and the wipers 255 and 256 are stepped 
to position . Further wipers f 25 and 252 are 
stepped out of contact and wipers 253 and f254 
are stepped into contact with their banks. In 
this position conductors f and 3 of the tens group 
are earthed over wipers 253 and 254 respec 
tively to indicate the digit 2 and conductor 4 
of the units group is earthed over wiper 255 to 
indicate the digit 0. The wipers continue to 
step to give the appropriate indications in a 
manner which it is believed will now be easily 
understood. 
The stepping of the switch MO on which the 

months are recorded is effected under the control 
of wiper 257 of the switch DA in conjunction 
with wipers 263 and 264 of the switch MO, 
these two wipers being single-ended and spaced 
apart by 180°. The units digit in the month 
number, is determined by earth extended over 
wipers 26 and 262 while the tens digit is deter 
mined by earth extended over, wipers 259 and 
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and in this, position a circuit is closed from earth 
at wiper 253 on contact f, bank multipling, con 
tact f6 associated with wiper f25 of the switch 
DA, winding of relay 1206 to battery. Relay 
236 in operating locks at armature .228 to 

earth over wiper 258 and bank multipling; at 
armature 229 closes an energizing circuit for 
the magnet 210; at armature 227 closes a, self 
interrupting circuit for magneti 289 which there 
upon rotates its wipers into the position shown 
where the energizing and locking circuits of relay 
206 are opened. The relay releases and at al 
mature 229 opens the circuit for magnet 2 (0. 
which de-energizes and steps the wipers on to 
position 2 where earth is extended to the appro 
priate conductors of the units group to indicate 
the digit 2. 
The switch DA continues to be stepped from 

position f and at the end of the 28th day the 
Wipers are steppped on to position whereupon. 
a circuit is again closed for relay f 206 over 
wiper F253 on contact 2, contact 0 and wiper 
f 257. Relay, 296 operates with results as pre 
viously described. Thus it will be seen that the 
connections between wipers 25 and the wipers. 
t263 and 284 are so arranged that the switch MO. 
is only stepped after the lapse of the number of 
days contained in the particular month. 

It has been assumed that the unit was set in 
operation at the beginning of 1937. The next. 
leap year therefore occurs in 1940. During this 
year wiper 234 of the switch MO will be stepping. 
over contacts 3 to 24 of the associated bank. 
In order to take care of the fact that February. 
of this year will have 29 days, contact A asso 
ciated with wiper 264 is connected to contact 4, 
associated with wiper 25 of the switch DA. 
The wipers of the switch DA step to position 
4 at the end of the 29th day so that the stepping. 

of the wipers of switch MO from contacts f4 to 
5 is delayed for one day. 
At the end of the fourth year the wipers of 

the switch MO will be stepped to position 25 and 
a self-interrupting circuit is completed from 
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1260. With the present assumption that the ap 
paratus is started up at midnight on December 
31st-January 1st, the wipers of the switch MO 
will be on position and earth will be extended to 
conductors. and 2 of the units group over wipers 
26 and 262 respectively. Now the wipers of 
the switch MO should be stepped to position 2 
after the switch DA has made 31 steps, January 
having 31 days. At the end of the 31st day the 
wipers of the switch DA will be on position 6 

earth at wiper 262, interrupter contacts f233 
to magnet. 20 to step the wipers to the position 
shown. 

It will of course be appreciated that while for 
convenience of description the unit has been as 
Sumed to be set in operation at a particular time 
and on a particular date, it can in practice be 
set in operation, at any time on any date, the 
keys 235 to 238 being provided for giving the 
appropriate settings to the various. Switches man 
ually while key 234 is provided for preventing 
operation by the minute pulses during this set 
ting operation. In addition the keys 235 to 
238 enable corrections to be made in the settings 

of the various switches during the operation of 
the unit. 

It will be understood that it is undesirable for 
the stepping of any of the switches to occur 
while the unit is connected to a printer-controller. 
To avoid this earth is fed over conductor 265 
from the printer-controller so that if relay 1200 
is operated during the association of the two 
units, it locks over armature f2 2 to conductor 
265. Since the various switches are stepped on 
release of relay. 200, stepping is delayed, until 
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the printer-controller is disconnected from the 
date and time unit. 

It will be remembered that when discussing the 
operation of the toll line control circuit it was 
pointed out that the rate digit was susceptible 
to alteration during the period from 19 to 7 
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o'clock. This alteration in the rate is effected 
under the control of wiper 266 of the switch 
HO. This wiper is directly earthed and this 
earth is extended to conductor 267 when the 
wiper is on contacts to 8 and 20 to 25, i.e. be 
tween the hours of 19 and 7. Conductor 267 is 
connected to conductor 754 of the toll line con 
trol circuit (Fig. 31) and when earthed serves 
to operate relay T62 with the results previously 
described. 

DETAILED DESCRIPTION OF . 
PRINTER-CONTROLLER 

When the printer-controller (Figs. 40-54) is 
seized from a toll line control circuit, earth is 
extended from wiper 97 of the toll line control 
circuit (Fig. 30) to conductor f445 and thence 
over armature? 408, winding of relay 305, con 
tact and wiper 362 of switch TS, resistance 
447 to battery, the battery connected to the 

winding of relay 305 over resistance 448 serv 
ing as a marking battery. Relay 305 operates 
and at armature 425 closes an obvious circuit 
for the lower winding of relay f 306. Relay 306 
at armatures 426, 427 and 428 and f429 pro 
vides a locking earth for the various counting 
relay groups. 
The information stored in the toll line control 

circuit is now transferred to the printer-con 
troller and the transfer takes place in the fol 
lowing order: digit representing the rate at which 
the call is to be charged; digits rerepresenting the 
duration of the call; digit indicating that the 
calling party requires the cost of the connection 
to be communicated to him without delay; digits 
representing the calling party's number and 
finally digits representing the called party's num 
ber. 

Consideration will first be given to the recep 
tion in the printer-controller of the digits rep 
resenting the rate and duration. As previously 
pointed out the rate is represented by a single 
digit and in the printer-controller is stored on 
counting relay group XXI comprising relays 
13 9-1322 inclusive. These relays are connected. 
to position f associated with wipers 348-f35 
respectively of the switch IP2. These four wip 
ers are connected respectively with wipers 
967-970 of the switch CF (Fig. 28) of the toll line 
control circuit and it will be understood that as 
the switch OP of the toll line control circuit 
steps, the information stored on the various 
groups of counting relays in that circuit will be 
transferred over wipers 967-970 of the switch 
CF (Fig. 28), wipers 348-135i of the switch IP2 5 
to the appropriate groups of counting relays ac 
cessible thereto. 
In position f the relays of group XXI are first 

operated in accordance with the charging rate 
digit and then as each digit is transferred to the 
printer-controller, earth is extended from the 
toll line control circuit and its wiper 972 over 
conductor 446, windings for magnet 392 of the 
Switch. IP2 to battery. The Wipers of the Switch 
IP2 are thus stepped from position to position as 
the digits are received to enable the correct 
counting relay group to be connected 
ers of the Switch. 
When the rate has been stored on group XXI 

of the counting relays the wipers of the switch. 
IP2 are stepped to position 2 where earth is ex 
tended over wiper 352 on contact 2, Windings 
of relays 338, 337, 336 and 335 in series to 
battery. These relays operate and serve to con 
nect the date and time unit with the printer 
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controller to store the time of the day and the 
day of the month on counting relay groups XIII 
to XX inclusive. Of these relay groups, groups 
XIII, XV and XVEI only are shown and comprise 
relays 339-f342, 343 and 344 and 345-347 
respectively. The remaining counting groups 
are connected to the groups of conductors with 
the appropriate references. In addition to its 
function of connecting relay groups XIII and 
XIV to the date and time unit, relay, 337 at ar 
mature 449 extends earth over conductor 265 
leading to the date and time unit for a purpose 
which was explained in the detailed description 
of that unit. 
The duration of the call is represented by two 

digits which are stored on relay groups XXI 
and XXIII comprising relays f323 to 326 and 
327 to 330 respectively. When these two dig 

its are stored, the wipers of the switch IP2 are 
stepped to position 4 in which position the cir 
cuit over wiper: 352 for relays 1338, 337, 336 
and 335 is opened and the relays release to dis 
connect the date and time unit from the printer 
Controller. In addition wiper 352 on contact 4. 
extends earth over wiper f363 on contact , ar 
matures 44, 424, upper winding of relay 304 
to battery. It will be noted that the relay is self 
interrupting at armature 424 and the Operate 
and release times, of the relay can be adjusted 
by the variable condenser 450 connected be-, 
tween its lower winding and battery, in order. to 
vary the rate at which it generates impulses. . . 

Relay 304 on its first operation at armature, 
423 transmits a pulse from earth at wiper 352 
as described above and then over armature f 43, 
winding of magnet 395 of switch RST to battery. 
The wipers of the switch RS7 are thus stepped to: 
position 2. It should be explained at this time 
that the switch. RS7 performs two distinct func 
tions. In the first place it converts the rate digit 
into the equivalent cash value-in the present em 
bodiment into francs and centimes-and also it 
Selects one of the two-directional Switches TD5, 
TD6 or TDT and certain wipers of the selected 
SWitch in order to effect the calculation of the 
total cost of the call. With regard to the relation 
between the rate digit and the equivalent, cash 
value, this is shown in the following table: 

Cash value in 
francs and cen 

times 
Rate digit 

The rate digits 3, 5 and 6, are reserved for pos-, 
sible additions while digit 9 is employed where 
unit rate calls such as to Blaton are ticket printed. 
The conversion of the rate digit into francs 

and centimes is effected over wipers 367 and 368 
of the switch RST. For this purpose the appro 
priate contacts associated with these wipers are 
connected to one of six conductors which in turn 
are connected through the cable 45 to corre 
Sponding ones of the 10 digit conductors extending 
to the printer unit. Subsequently as will be de 
scribed later the wipers 367 and f368 are earthed 
in turn and this earthis extended over the appro 
priate digit conductor to cause the particular digit 
to be printed. 
The selection of the two-directional switch and 

the wipers of the switch is effected over wiper 369. 
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of the switch'RST and for this purpose contacts 3, 
2; 9,5; and 3 associated with this wiper" are cons 
nected to relays 38, t3t 1, 3 f6, 3:5 and 34 re 
spectively, which relays at their operated arma 
tures prepare, points in the circuits for the verti 
cal and rotary magnets of the switches and also 
prepare circuits which extend over the wipers of 
the switches. . . . . 

Returning now to the detailed description it. Will 
be assumed by way of example that the rate digit 
'8' has been stored in relay group.XXI by the op 
eration of relays 320. The connections between 
the locking contacts of the relays of group XXI 
and the contacts associated with wipers: 365 and 
366, are so arranged that after the switch. Wipers 
have made a number of steps...equivalent to the nu 
merical value of the digit stored on group. XXI, 
earth is extended from the locking contacts of 
the counting relays. Over bank contact and both 
wipers to stop the rotation of the SWitch. Thus. : 
when wipers 365 and 366 are positioned on the 
9th contacts due to the automatic stepping: Con 
trolled by relay 304 the following circuits will be. 
completed: firstly earth at armature 429 (Fig. 
51), locking armature f 452 of relay 320, contact 
9 and Wiper 365 of the switch RST, left-hand 
winding of relay 307 to battery; and secondly 
earth at contact. 9 and Wiper 366. Of the switch 
RS7, right-hand winding of relay: 307 to battery. 
Relay 3OT energizes when both its windings are. 
energized and at armature f43 and its resting 
contact opens the pulsing: circuit for the magnet 
395 of the switch RS7. The switch wipers thus 
remain at position 9. 
Further relay 307 at armature 432 closes the 

following circuit: earth at armature 432, wiper 
369 of switch RST on contact 9, winding of relay 
3f6 to battery. Relay 36 operates and locks at 
armature 454 to earth at armature: 428; at air 
mature 459 it completes an energizing circuit for 
the vertical magnet 40 of the two-directional 
switch. ToS and at armature 458 it prepares a 
circuit for the rotary magnet 400 of the switch 
TD6, thereby selecting the switch TD6, while at 
armatures 455, 456 and 457 it connects up 
wipers. 383, 384 and 385 respectively of the 
SWitch TD6, 
The circuit for energizing the vertical magnet 
40 extends as follows on the next energization 

of relay 3.94: earth at armature 422 (Fig. 51), 
armature 4, Wiper 36 of the switch TS on 
contact f, bank multipling, armature; 459, wind 
ings of magnet f 40 to battery. The magnet (40? 
energizes preparatory to raising the wipers to the 
first level. Further the operation of relay f304 
extends earth over armatures 423 and f43 to 
magnet f 394 which energizes and at the termina 
tion of the pulse de-energizes to step the WiperS 
of the switch TS to position 2, while the circuit of 
the vertical magnet 40, is opened. The magnet 
of the switch TS and the Vertical magnet Operate. 
in unison under the control of relay: 304 until the 
circuit of the vertical magnet is finally, opened as 
described below. 

It should be pointed out that the two-direc 
tional switch is set as regards the vertical gover. 
ment in accordance with the number of 10 min 
ute intervals that the call has lasted, and as re 
gards, the rotary movement in accordance with. 
the excess number of minute intervals. NOW... the 
number of 10-minute intervals is recorded on relay 
group XXII and the number of minute intervals 
on relay group XXIII and the contacts associated 
with the locking armatures of the first group are 
connected to contacts, 2 to associated, with. 
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wipers 359 and 360 of the switch-TS:while those: 
of the second group are connected to, contacts. 3. 
to:22 associated with the same. Wipers. These conr. 
nections are effected in the same manner as those". 
to wipers, 365 and 366 of the switch. RST and 
hence the number of steps taken by the switch: 
TS over the first part of its banks corresponds-nu 
merically with the number of 10 minute intervals: 
and OVer the second part of its banks to the numr. 

* ber of minute intervals. 
Assume by way of example that the call lasted 

for 9 minutes. Then the digit 0 will be stored on 
relay group XXII by the operation of relay 326 
and the digit 9-will be stored on relay group XXIII 
by the operation of relay 329. 

Returning now to the operation of the switch. 
TS and the vertical magnet 40 f, it will be seen. 
that the switch TS will be stepped until wipers. 
359 and 360 are positioned on contact, - when 
the vertical magnet: 40. has: raised the wipers, 
of the switch TD6, to the 10th level. With wipers, 
359 and 360 on contact f, the following circuits 

are closed: firstly from earth at armature. 429. 
(Fig. 51), locking armature 460, contact: ... and, 

3. wiper 359, right hand, winding of relay .308 to 
battery; and secondly, earth at contact. - assor 
ciated with wiper f360, left hand winding of relay. 
308 to battery. Relay. 308 energizes and altar 
mature fa33, closes a circuit for relay. 303 which 
energizes and at armature 47 opens: the pulsing. 
circuit to the vertical magnet 40, this circuit. 
being also opened when wiper 36 f. is stepped to 
contact fl. Relay f303, locks over its armature 
4-9, contact f. and wiper 362, resistance. 44. 

to battery, 
At the end of the 11th pulse delivered by relay 

304; the wipers of the Switch TS are Stepped to 
position f2 where the circuit for relay 308 is. 
opened together with the locking circuit. of relay 
f303, so that both these relays release. Relay. 
303 at armature 46 closes a new, circuit, for 

relay. 304. The first circuit for relay. 364, ex 
tended from earth on wiper 352 and contact on 
which it is resting between contacts 4 and 25 over. 
wiper. 363, armatures. 4f 4 and 424 to battery. 
over the relay winding. With wiper 1363 on con 
tact, 2, the circuit extends over wiper: 363, 
armature f46, contact -, tank, multipling of 
contacts: --, and thence as before. This circuit, 
is not, completed until relay 303 has released so. 
that, the operation of relay 304, is: delayed 
slightly before delivering the 12th pulse. In addi 
tion at armature: 4f7, relay. 303 now, closes the 
following, circuit for the rotary magnet. 400 of 
the switch TD6 on the next operation of relay." 
304: earth at armature 422, armature: 47, 

wiper 36 on contact 2, armature. 458, wind 
ings of rotary magnet: 400 to, battery. 
The rotary magnet, 400 and the switch TSnow, 

step; in a similar manner to that described pre 
viously. When the wipers of the switch TS reach 
position 2, i. e. after 9, steps, a circuit is closed 
over locking armature f 46 ft of relay: 329 and: 
wiper 359 for the right hand winding of relay 
308 and from earth on contact 2 and wiper. 
360 for the left hand winding of relay, 308. Re 

lay: 308 operates...followed by relay. 303 with the 
results described previously. The two-directional 
switch)6-is-now set as regards both the vertical 
and rotary movement and over its; wipers and 
contacts. On which these are Set, circuits are pre 
pared for transferring the total charge of the 
call to the printer unit as will be described later... 

During the above operation of the two-direct, 
itional switch TD6; the remaining information has. 
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been transferred from the toll line control cir 
cuit to the printer-controller. Thus if the calling 
party requires the cost of the call earth is ex 
tended over wiper 35 of the switch IP2 on con 
tact 4, winding of relay 300 to battery. Relay 
300 operates and locks over armature 406 to 

earth at armature 429. The calling party's 
number is stored on relay groups I to V while the 
Wipers of the Switch IP2 are stepped from posi 
tions 5 to 9. Relay group I comprising relays 
f33f, 332, 333, and 334 is shown but in order 
to simplify the drawings the remaining groups 
are not shown, they being precisely similar to 
group I. Finally the called party's number is 
stored on relay groups VI to XII (not shown), as 
the Wipers of the switch IP2 are stepped from 
position fo to position 6. When the last digit of 
the called party's number has been stored, the 
wipers of Switch IP2 are stepped to position 7 
When the following circuit is closed: earth lower 
Winding of relay f30?, contact 7 and wiper 353, 
interrupter contacts 438, windings of magnet 
392 to battery. Relay 30 only energizes in this 

circuit and locks over its upper winding and 
armature 409 to earth at wiper (352. In addi 
tion relay 30 at armature 4 to shunts its lower 
winding to enable the magnet 392 to energize 
and step the Wipers to position 8 and at arma 
ture 408 relay 30 f opens the circuit to relay 
305 thereby opening the circuit of relay 305 
and disconnecting battery potential from con 
ductor f445 to allow the toll line control circuit to 
release as previously described. Relay 305 re 
leases but relay 306 remains, held over its upper 
Winding to earth at wiper 352. The wipers of 
the Switch IP2 now remain at position 8 until 
the information has been transferred from the 
printer-controller to the printer unit as will be 
described later. Relay 303 in operating at the end of the 
rotary movement of the switch TD6 as described 
above, also closes the following circuit: earth at 
wiper 352 of the switch IP2 on contact 18, wiper 
363 on contact 2, armature f4 f6 and its op 
erated contact armature 4 i? and its resting con 
tact, conductor 463. Earth extended over this 
conductor causes a printer unit to be seized over 
a preselecting allotting switch AL (Fig. 54) as will 
be described later. Further the operation of re 
lay 303 causes battery to be extended over re 
sistance .447 (Fig. 45), wiper 362 on contact 21, 
armature f4 8, winding of relay 302 to conduc 
tor 462 to cause the printer-controller finder 
switch. PF (Fig. 54) permanently connected with 
the selected printer unit to hunt for the printer 
controller. When the finder switch finds the marked printer-controller, relay 302 operates to 
earth in the printer unit. Relay. 302 at arma 
ture f4 f5 closes the following circuit: earth at 
wiper 352 of the switch IP2, armature f45, 
lower winding of relay 309 to battery and at 
armature 4f opens the circuit to conductor 
463 to prevent the next printer unit being seized 
over the Wipers of the allotting SWitch. AL. Relay 
309 operates over the above-traced circuit and 
at armature 435 closes a circuit for the lower 
winding of relay 306 which is at present held 
over its upper winding and at armature 437 
provides a new energizing circuit for relay 304. 
The next operation which takes place is the 

conversion of all the coded information into its 
numerical value and the operation of the printers 
to print the numerical values. The control of the 
printers is effected over the groups of conductors 
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numbered , 2, 3 to Otogether with the conductors 
464 to 469. : 
On the next operation of relay 304, the follow 

ing circuit is closed assuming relay 300 has been 
Operated as described above: earth, armatures 
f4 2, 420, wiper f37? of switch-OP2 on contact 
l, armature 407 to conductor 469. 

It should be explained that two printers. PT 
and PU (Fig. 55) which take the form of electric 
typewriters are employed, one of which PT prints 
a ticket in the manner shown in Fig. 56 while the 
Second PU prints the items for a particular call 
along one line, the different items being separated 
by for instance a star, while corresponding items 
for successive calls are all printed in the same 
column. So that the whole record may be made 
On a continuous roll of paper. The control of 
the shifting and Spacing mechanisms of the 
ticket printer PT is effected over wipers 37 f and 
f372 of the switch OP2 while the similar control 
of the record printer PU is effected over Wipers 
33 and 374. . . . . . . 
The effect of earth extended over conductor 
469 is to cause the record printer PU to print 
a star at the beginning of the line to give an 
indication that the calling party wishes to know 
the cost of the call. 

Returning now to the operation of relay f304, 
the following circuit is also closed at armature 
42: earth at armature 42, armature 42?, 
wiper 373 of the switch OP2 on contact, Wind 
ing of magnet 393 of the switch GT to battery. 
The magnet energizes and on the release of relay 
304 de-energizes to step the wipers of switch 
GT On to contact. 2. In addition the following 
circuit is also closed when relay 304 energizes: 
earth at armature 422, armatures 47, 43, 
Winding of magnet 396 to battery. Magnet 396 
energizes and on the release of relay f304 de 
energizes to step the Wipers on to . Contact. 2. 
With the wipers of the switch GT on position 2, 
the locking circuits of the relay group I are ex 
tended over wipers f354 to 35T of the switch 
GT to the windings of relays 30, 3, 32, and 
33. The calling party's number is stored on 
groups I to W and assuming as before that the 
calling party's number is 571.09, relays 332 and 
f334 of group I will be operated. The following 
circuits are therefore closed: firstly from earth 
at armature 427 (Fig. 51), locking armature 
470 of relay 332, contact, 2 and wiper 355 of 
the switch GT, winding of relay 3ff to battery; 
and Secondly from earth at armature 427, lock 
ing armature 47 of relay 334, contact 2 and 
wiper 357, winding of relay 33 to battery. The 
conversion to numerical values is effected over 
the contacts of relays 3 and 33 and a circuit 
is closed immediately on the operation of relays 
3 and 33 from earth at armature 42, 
armature 420, wiper 37 on contact 2, armature 
472 in its resting position, armatures 473 and 
474 in their operated position over conductor. 5 
to the printer to cause the numeral 5 to be print 
ed. The switches GT and OP2 now continue to 
be stepped synchronously under the control of 
relay 304 to cause the remaining four digits of 
the calling party's number to be transferred suc 
cessively from relay groups II to V to the trans 
ferrelay group comprising relays 30 to 33 
which then cause earth to be extended succes 
sively over conductors T, f, O and 9 to cause the 
printing of these numerals. When this has been 
completed the Wipers of the switch OP2 are 
stepped to position 7. In this position at wiper 
37f the circuit over the armatures of relays 30 
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to 33 is opened and on the next operation of 
relay 304 earth is extended to conductor 463 
leading to the printer unit to cause the opera 
tion of the shift mechanism associated with the 
ticket printer PT, and at Wiper. 373 the circuit 
of the magnet 393 of the switch GT is opened 
while on the next operation of relay 304 - earth 
is now extended over conductor 469 leading to 
the printer unit to cause a star to be printed by 
the record printer PU in order to separate the 
various items in the line. 
Thus with the switch OP2 in position 7 the 

earth extended over wiper 37 to conductor 464 
causes the operation of the shift mechanism of 
the ticket printer in order that the next digit 
may be printed on a fresh line. Similarly the 
earth extended over wiper 33 to conductor 469 
Causes a star to be printed by the record printer. 
-Contact 8 of the Switch - OP2 is not connected 

in order to provide a suitable time for the type 
Writer carriage to arrive, at the beginning of the 
next line. 
The next item to be printed is the called party's 

number. Now this is always prefixed with the 
digit '0' which when dialled by the calling party 
is absorbed in the register translator as previously 
described. This digit is therefore reinserted at 
this stage in Order to give the complete number 
and for this purpose contact 9 associated with 
Wiper 37 is connected directly to conductor 'G' 
extending to the printer unit, 
With the wipers of the switch OP2 in position 

0, the next operation of relay 304, causes earth 
to be again extended over wiper f37 to the arma 
tures associated with relays 3 0 to 33 While 
OVer Wiper 373 a point is again prepared in the 
energizing circuit to magnet 393 of the switch 
GFT. The switches G.T. and OP2 are now stepped 
Synchronously in order to secure the successive 
transfer of the remaining seven digits of the 
called party's number from relays groups VI to 
XII (not shown) to the transfer relays 3 () to 
f:33, and so secure the successive earthing of 
the appropriate ones of conductors to leading 
to the printer unit to cause the called party's 
number to be printed, both on the ticket and 
also on the record strip. 
Atithetermination of this operation the wipers 

of the switch OP2 are on position f7 where as 
before the circuit over the armatures of the trans 
fer relays is opened and on the next operation 
of relay 304 earth is extended to conductor 464 
over wiper 3 and over. Wiper 33 the circuit of 
magnet f:439 is opened and earth is extended to 
conductor. 469. 
Contact 8 associated with wipers 37 and 

f33 is left blank While the stepping of these 
Wipers over contacts 9 and 20, causes the day 
of the month to be printed. Contact2f associated 
with wiper 37 is connected to conductor 465 
to cause a stroke to be printed by the ticket 
printer. The day of the month and the month 
are printed consecutively on the record strip and 
hence contact 2 associated with wiper 33 is 
left unconnected. 
The stepping of wipers 37 and 37.3 over con 

tacts:22 and 23 causes the printing of the month 
on both the ticket and the record strip While 
contacts 24 and 25 associated with Wiper 3f 
are connected to conductor f468 to cause the 
spacing mechanism of the ticket printer to be 
operated twice. Contact 24 associated with wiper 
33 is again connected to conductor 469 to cause 
a star to be printed on the record strip. Follow 
ing this the time of the day in hours and minutes 
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is printed while wipers 372 and 374 step from 
position 26 to 30, contact -28.associated with wiper 
372 being connected to conductor. 1466 to cause 

the printing of a period between the hours and 
minutes. With regard to the printing on the 
record strip, the hours and minutes are again 
run together so that contact 28 associated with 
wiper .374 will be disconnected. Contact 3 asso 
ciated with wiper 372 is connected to conductor 
464 to cause the operation of the shift mecha 
nism of the ticket printer while contact 3 asso 
ciated with wiper 374 is connected to conductor 
f 469 to cause a star to be printed by the record printer. 
The next item to be printed is the charging 

rate in francs and centimes. The franc portion 
of the rate is determined by the position of wiper 
f367 of the switch RS and the centimeportion 
by the position of Wiper f368 of the switch RST 
as explained previously. Contact 33 associated 
With Wiper 372 is therefore connected to wiper 
367 and contact 35 is connected to wiper 368, 

contact 34 being connected to conductor 466 to 
cause the printing of the period between the 
francs and centimes. 

It has been assumed that the rate at which the 
callis to be charged is 0.80 franc or 80 centimes. 
With wiper 372 on contact 33 therefore earth 
is extended on the operation of relay 304 over 
wiper f312 on contact 33, wiper 367 on contact 9, 
conductor 0, cable 45 to conductor 0 extending 
to the printer unit to cause this numeral to be 
printed. The period is next printed and with 
wiper 372 on contact 35 a circuit is closed on the 
operation of relay 304 which extends over wiper 
f372 on contact 35, wiper f368 on contact 9 
whereby earth is extended to conductor 8 leading 
to the printer unit. The different rates at which 
calls are to be charged are chosen so that the 
last digit of the centime part of the rate is always 
“O.' Thus for the five rates which are at present 
employed, the centime part is respectively 00, 00, 
80, 80 and 20. Contact 36 associated with wiper 
f372 is thus connected directly to conductor 0 
leading to the printer unit in order that this digit 
may be printed. 
Contacts 37,38 and 39 are multipled together 

and connected to conductor 468 extending to 
the printer unit to cause the ticket printer to 
move the ticket three spaces. 
The next item to be printed is the duration of 

the call Which is stored on relay groups: XXI 
and XXIII. The switch GT and the switch OP2 
are thus synchronously stepped over the next two 
contacts to cause the number often minute inter 
vals and minute intervals to be transferred suc cessively to the transfer relays 320 to f33 
whereby earth is extended successively over-con 
ductors'0 to 9 leading to the printer unit to cause 
these digits to be printed in accordance with the 
example previously given. . . . . 

Contact 42. associated with wiper : 372 is con 
nected to conductor f464 to cause the operation 
of the shift mechanism of the ticket printer, while 
contact 42. associated with wiper 374 is connected 
to conductor f469 to cause a star, to-be printed by the recordprinter. 
The next; and final item to be printed is the 

total cost of the call. Ehis item is obtained by 
a calculation which is effected by the selected 
one of the switches. TD5, TD6 and TD. As 
pointed out previously according to the rate digit 
one of the five-relays 1314 to 318 are operated 
to select one of the three switches TD5, TD6 and 
TDT. and also to select: a group of Wipers of the 
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selected switch. Thus for the rate digit 2, wipers 
1377 and 1378 of the switch TD5 are selected; 
for the rate digit 1, wipers 379 to 1382 of the 
same switch are selected and so on. In the pres 
ent case it has been assumed that the rate digit 
is the digit 8 representing a cash value of 80 
centimes and hence the wipers 383 to 385 of 
the switch TD6 have been selected. Further the 
switch is positioned in accordance with the dura 
tion of the call and since each wiper has 100 asso 
ciated contacts and the longest period for which 
a call can be timed is 99 minutes it will be appre 
ciated that by means of appropriate cross-con 
nections between the contacts associated with 
the wipers and the conductors -0 leading to the 
printer the printer may be caused to print a num 
ber of digits which represent the total cost of the 
call according to any arbitrary scheme of calcu 
lation. . . . 

It is to be noted that in the case of the rate 
digit 2 (3 francs), two wipers only of the switch 
TD5 are connected up, while in the case of the 
rate digit 1 (5 francs), four wipers of the same 
switch are employed. The reason for this is that 
in the first case there is only a maximum of two 
variable digits in the total cost while in the second 
case there is a possibility of four variable digits 
and hence four wipers must be employed. For 
the remaining rates there are three variable digits 
and three wipers are employed in each case. In 
addition with the present scheme of charging the 
total charge never includes a centime value of 
less than ten, and hence the last digit is always 
caused to be printed by a direct connection to 
conductor 0. 
In the example which has been assumed, the 

rate is 80 centimes and the duration of the call 
is 9 minutes. It should be explained that in this 
case the charge is 80 centimes for each three 
minute interval, a duration of 4 or 5 minutes 
being reckoned as a six minute call. The total 
cost will therefore be 2 francs 40 centimes. Con 
tact 9 in the 10th level associated with f385 will, 
therefore, be cross-connected not to one of the 
10 conductors but to conductor f468 to cause the 
operation of the spacing mechanism of the ticket 
printer; contact 9 in the 10th level associated 
with wiper 384 will be cross-connected to con 
ductor 2 and contact 9 in the 10th level associat 
ed with 383 will be cross-connected to con 
ductor 4. Returning now to the description of the oper 
ation of switch. OP2, the wipers of this switch 
after the duration of the call has been printed are 
stepped over position 43 to position 44. Earth is 
now extended over wiper 372, as it steps over 
contacts 44, 45, 46 and 48, over the selected wip 
ers of the selected two directional Switch to the 
appropriate ones of the ten conductors extending 
to the printer unit. It is to be noted however 
that the earth extended over contact 44 is only 
effective when relay 317 is operated, i. e. the 
rate is 5 francs, since as pointed out above this is 
the only rate for which the total cost involves 
a maximum of four variable digits. 
In the present case, therefore, the earth at 

wiper 372 on contact 44 is ineffective; that ex 
tended over contact 45 is further extended over 
armature 451, wiper 385, conductor 468 to 
cause the operation of the spacing mechanism of 
the ticket printer to be operated. Earth at wiper 
372 is next extended over contact 46, arnature 
456, wiper 384, and cross-connection to con 
ductor 2 extending to the printer unit. Earth 
on wiper 372 is extended over contact 4 to COn 
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ductor,466 to cause the printing of the period 
on the ticket. Earth at wiper 372 is extended 
over contact 48, armature 455, wiper 383 and 
cross-connection to conductor 4 extending to the 
printer unit. Earth at wiper 372 on contact 49 
is extended directly to conductor 0 to cause the 
printing of the last digit and finally earth at 
wiper 372 on contact 50 is extended to conductor 
464 in order to cause the operation of the shift 
mechanism of the ticket printer while earth at 
wiper 374 on contact 50 is extended to conductor 
1467 to cause the operation of the shift mecha 
nism of the record printer. All the items are 
now printed on the ticket and the record strip 
and the printer-controller may be released and 
the printer unit made available for another call. 
The release of the printer-controller is effected 
when the wipers of the switch OP2 are stepped to 
their 1st position when the locking circuit for re 
lay 309 is opened. This relay releases and at 
armature 437 removes earth from the winding of relay 304 to prevent this relay from delivering 
further pulses and at armature 435 opens the 
circuit of relay 306. Relay 306 releases and 
opens the locking circuits of all the storing re 
lays including relays 3f4 to 38 and all these 
relays release. In addition relay 306 at arma 
ture 428 and its resting contact closes a circuit 
over vertical off-normal springs 444 for the re 
lease magnet 402 of the two-directional switch 
TD6 which is thus restored to normal and at 
armature 426 and its resting contact closes an 
obvious self-interrupting circuit for magnet 395 
of the switch RS7 which is restored to normal in 
which position the circuit is extended over wiper 
370 on contact to magnet 393 of the switch 
GT over wiper 1358 and interrupter contacts 
439. The wipers of the switch GT are thus 

restored to normal when the circuit is again ex 
tended over wiper 358 on contact , wiper 364 
of the switch TS, interrupter contacts 440, mag 
net (394 to battery. The wipers of the switch 
TS are thus restored to normal. In addition re lay 306 at armature f429 closes a self-interrupt 
ing circuit over contact 8 and wiper 353 of the 
switch IP2 whereupon the wipers are rotated to 
contact 20 and thence to contact i by the earth 
multiple. It will also be noted that relay f308 
releases on the first step of the switch TS in its 
restoring movement and at armature f433 opens 
the circuit of relay 303 which releases and at 
armature 418 opens the circuit of relay 302 
which restores to enable the printer to be taken 
into use again. 

Finally relay 30 releases when the wipers of 
the switch IP2 arrive at position and at arma 
ture 408 battery is again connected to conductor 
445 to enable the printer controller to be taken 

into use by another toll line control circuit. . . 
It should be noted that if no printer unit is 

available, the printer-controller waits until a 
printer, unit becomes idle. This will be explained 
in more detail in the description of the printer 
unit but it should be pointed out that since the 
toll line control circuit is released when all the 
information has been transferred to the printer 
controller, there is no junction line equipment 
maintained busy while the printer-controller 
waits for an idle printer unit. 

It will be understood that the operation of 
the printer-controller may be varied in a num 
ber of ways. For instance instead of waiting un 
til the total price has been calculated before a 
printer is taken into use, a printer may be seized 
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immediately so that printing takes place while 
the calculation of the total price is being effected. 
DETAILED DESCRIPTION OF ALLOTTER 

AND PRINTER, UNIT ... . . 

Three printer units are provided to deal with 
the printing operations and each printer unit 
as described above include two printers PU and 
PT each of which takes the form of an electric 
typewriter. One of the printers, PT, prints the 
ticket while the other, PU, prints the items on a 
continuous roll for record purposes. 
When all the necessary information has been 

transferred from the toll line control circuit 
TCC to the printer-controller PC and the cal 
culation of the total charge has been effected in 
the printer-controller as described previously and 
assuming the allotter has in the position shown 
preselected an idle printer, earth is extended over 
conductor 1463 to cause the operation of relay 
'508. Relay 508 at armature 534.extends earth 
over wiper 53 of the allotter switch AI, bank 
contact leading to the preselected printer unit, 
armature 529, winding of relay 507 to battery. 
Relay 507 operates and at armature 533.com 
pletes the following self-interrupting circuit for 
the magnet 509 of the printer-controller finder 
switch PF: earth at armature 533, airmatures 
53, 1526, interrupter springs 555, windings of 
magnet 509 to battery. The wipers of the 
switch PF are thus rotated until the contact as 
sociated with wiper 5i 2 which is marked by bat 
tery potential in the printer-controller is reached 
when relay 505 operates from earth at arma 
ture 532 over Wiper 52 to battery on conductor 
f462. Relay 505 in operating at armature (.526 
opens the circuit of magnet 509 and at armature 
1524 closes an obvious circuit for relay 506. Re 
lay if 506 operates and at armature 528 closes 
a locking circuit for relay 505 from earth at ar 
mature 525; at armature 527 it closes a circuit 
over wiper 5 i? of the switch PF for relays 50 
and 502 which operate to extend conductors 464 
tofA69 and the control conductors to 0 from the 
printer-controller to the magnets of the printers; 
at armature 529 it opens the circuit for relay 
f507 which releases slowly and at armature 530 
it removes one earth from the shunt circuit 
around relay 558 and extends it over contact 
associated with wiper 54 of the switch AL, in 
terrupter springs 556, windings of magnet 50 
of the switch AL 'to battery. The switch AI, thus 
steps its wipers on to the next set of contacts 
leading to the second printer unit in which posi 
tion the above traced circuit is interrupted pro 
vided the second printer unit is idle. It will be 
understood that conductors 522 and 55 lead 
ing to the second and third printer units respec 
tively are connected to a relay similar to relay 
f507, over normally closed contacts similar to the 
contacts associated with armature 529 of the 
first printer unit. Further conductors : 523 and 
f5 6.are: extended to contact similar to the con 
tacts associated with armature: 530. - 
With regard to the printers, themselves, these 

are shown diagrammatically by the dotted rec 
tangles PU and PT. Conductors. to 0. extend 
ing from the printer-controller control the mag 
nets in both printers as indicated by the con 
necting terminals associated with these conduc 
tors. Conductors (464 to 469 are however in 
dividual to the particular printer, thus conductors 
467 and (469 control the shift mechanism and 
the star-printing magnet of the record printer 
while conductors 464, 465, f466 and 468 con 
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strol the shift mechanism, stroke printing magnet, 
period printing magnet and the spacing mech 
anism respectively of the ticket printing unit. 
As pointed out in the description of the printer 

controller, if the calling subscriber wishes to 
know the cost of the call, conductor 469 is 
earthed prior to the printing of any of the items. 
This earth causes the operation of the star 
printing magnet associated with the record print 
er and is also extended over armature 535, upper winding of relay f 504 to battery. Relay f504 op 
erates and locks over armatures - 538 to earth 
at key 59. Further at armature f 537 relay'? 504 
earths conductor 1557 to cause an audible alarm 
'to be given to attract the attention of an attend 
ant to the fact that a calling subscriber wishes 
to know the cost of the connection. Relay 504 
may be released by opening key f519. 
When describing the printing of the recording 

roll, it was pointed out that a star was printed 
-between each item and it will be appreciated 
‘that the above-described alarm should not be 
given in such cases. Accordingly the battery 
supply for the magnets which control the print 
ing of the digits is taken over the upper winding 
of relay 503 and conductor 1520 so that on the 
application of earth to any of the conductors' 
to 0 to print the first digit, relay 503 operates 
and locks over armature 536 to earth at arma 
ture - 527. Further at armature 535 relay f503 
opens the circuit to relay 504 to prevent any 
further alarm being given. 
'No further change occurs in the circuits of the 

printer unit until all the items have been printed. 
Battery is then removed from conductor (462 'and 
relay if 505 releases followed by relay 506. Relay 
f 506 opens the circuits of relays f 501, 502 and 
f503 which release and the printer unit is avail 
able for connection to another printer-control le. 
The printer units can be made busy by the op 

eration of the key BK? for the first unit and simi 
lar keys for the second and third units and in ad 
dition make-busy-contacts are provided on each 
printer PT and PU, the operation of which causes 
earth to be connected to conductor (52. 
The purpose of relay 558 is to give an alarm 

when the allotter switch. AL. is unable to find an 
idle printer unit. Relay 1558 is common to the 
three printer units and when all the latter are 
busy, the shunt around relay 558 is removed and 
the relay operates. At armature 559 relay 558 
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removes earth from contact 25 associated with 
wiper 15? of the allotter switch and connects 
alarm conductor 560 to contact 25 and an alarm is given. 
What is claimed is: . . 
1. In a telephone system, a plurality of lines 

including both restricted...and unrestricted lines, 
register equipment controllable over any of said 
calling lines during the extension of a connection 
to establish different charge rates for connections 
extended therefrom in accordance with the dis 
tances between calling and called lines, switching 
apparatus, and means controllable by said equip 
ment for operating said switching apparatus to 
set up connections from calling unrestricted lines 
regardless of the charge rates established there 
for by said equipment and for positively prevent 
ing operation of said switching apparatus to set 
up connections from different calling restricted 
lines in the event the charge rates established 
therefor by said equipment exceed a predeter. 
mined rate. -- - - - - - - - 

2. In a telephone system, a plurality of lines, 



2,445,000 
65 

Switching apparatus for setting up connections 
between said lines, means operated during the ex 
tension of connections for establishing different 
charge rates for connections in accordance With 
distances between calling and called lines, means 
controllable to prevent the completion of Certain 
Connections in the event that the charge rates 
established therefor by said means exceed a pre 
determined amount, said last-mentioned means 
Selectively controlled over the calling line involved 
in the connection for preventing or permitting 
the completion of said connection. 

3. In a telephone System, a calling line, a plu 
rality of called lines, Switching apparatus for 
Setting up connections between Said Calling line 
and Said called lines, means operated during the 
extension of connections for establishing differ 
ent charge rates for said connections in accord 
ance With distances between calling and called 
lines, normally effective means for preventing the 
Completion of certain connections only in the 
event that the charge rates established therefor 
by said first means exceed a predetermined 
amount, and means controlled from a station on 
said calling line for selectively rendering ineffec 
tive said last-mentioned means, whereby connec 
tions may be completed whether or not said 
charge rates therefore exceed said predetermined 
amount. 4. In a telephone system, a plurality of lines 
including both restricted and unrestricted lines, 
register equipment controllable over any of said 
calling lines during the extension of a connec 
tion to establish different charge rates for con 
nections extended therefrom in accordance with 
the distances between calling and called lines, 
switching apparatus, means controllable by said 
equipment for Operating said Switching appara 
tus to set up connections from calling unrestricted 
lines. regardless of the charge rates established 
therefor by said equipment, and additional means 
controllable by said equipment for positively pre 
Venting Operation of said Switching apparatus to 
Set up connections from calling restricted lines 
in the event the charge rates established therefor 
by said equipment exceed a predetermined rate 
and for returning a characteristic signal over said 
calling restricted lines. 

5. In a telephone system, a plurality of lines 
including both restricted and unrestricted lines, 
register equipment controllable over any of said 
calling lines during the extension of a connection 
to establish different charge rates for connections 
extended therefrom in accordance with the dis 
tances between calling and called lines, switching 
apparatus, means controllable by said equipment 
for operating said switching apparatus to set up 
connections from calling unrestricted lines re 
gardless of the charge rates established therefor 
by said equipment, and additional means control 
lable by said equipment for positively preventing 
Operation of said switching apparatus to set up 
connections from calling restricted lines in the 
event the charge rates established therefor by 
Said equipment exceed a predetermined rate and 
for releasing said equipment for further use. 

6. In a telephone system, a plurality of zones, 
a plurality of exchanges in each of said zones, a 
plurality of subscriber lines in each of said ex 
changes, Switching apparatus for setting up con 
nection between said lines, means controllable 
over a calling line for registering digits dialled 
by a calling subscriber representing a Zone of a 
called subscriber's line, means controllable over a 
Calling line for registering digits representing the 
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exchange of the called subscriber line, means 
jointly controlled by said zone registering means 
and Said exchange registering means for estab 
lishing a charge rate for a connection, and means 
controllable at times over a calling subscriber line 
for preventing operation of said switching appa 
ratus to set up a connection between a calling 
line in one Zone and a called line in another Zone 
if the charge rate for said connection exceeds a 
predetermined annouint. 

7. In a telephone system, a plurality of ex 
changes, a plurality of non-restricted lines in 
each of said exchanges, a plurality of restricted 
lines in each of said exchanges, switching appa 
ratus operative to set up connections between 
Said lines, register means controllable from a call 
ing line for registering the number of a called 
line and for thereafter selectively operating said 
SWitching apparatus, means in said register means 
controlled in accordance with the different ex 
changes involved in a connection for establishing 
correspondingly different charge rates therefor, 
means Operative under control of said charge rate 
establishing means for preventing said register 
ing means from operating said switching appara 
tus to set up connections from calling restricted 
lines in the event the charge rate therefor ex 
ceeds a predetermined anourt, said last men 
tioned means rendered ineffective when said reg 
ister means is operated responsive to calls origi 
nating from said non-restricted lines, whereby all 
connections therefrom may be set up regardless of 
the amount of the established charge rate there 
for. 8. In a telephone system, a plurality of ex 
changes, a plurality of restricted lines and a 
plurality of non-restricted lines in each of said 
exchanges, switching apparatus operative to set 
up connections between said lines, control means 
common to said apparatus selectively operated 
Over any calling one of said lines, means operated 
reSponsive to the operation of said control means 
for establishing charge rates for connections, 
means Operated responsive to said operation of 
said control means for operating said switching 
apparatus to set up connections from calling non 
restricted lines to all other lines and for operating 
Said Switching apparatus to set up connections 
from calling restricted lines in one exchange to all 
other lines in the same exchange and for prevent 
ing the operation of said switching apparatus by 
Said control means to set up connections from 
Calling restricted lines in one exchange to called 
lines in another exchange when certain charges 
are established by said control means. 

JOHN ELS OSTLINE. 
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