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This invention relates to time-zone metering in 
selector operated telephone installations, that is 
to say, to arrangements for the emission of cur 
rent impulses in accordance With the distance be 
tWeen the communicating exchanges and the 
duration of the Connection. 
The circuit arrangement in accordance With 

the invention comprises means for the Selection 
of a Zone lead characteristic of the connection, 
i. e. a lead which is characteristic of the distance 
between the exchanges and means for transmit 
ting through a selected Zone lead a number of 
metering current impulses determined by the 
duration of the conversation and the tariff in 
force and in which the transmitting means is 
common to a number of conversational circuits 
and comprises a number of can discs for differ 
ent tariffs, each having a plurality of Series of 
cams for different units of conversation and each 
arranged to actuate a transmitting contact con 
nected to one of the Zone leads and control means 
common to all the can discs for Selectively mak 
ing only one or another of the Series of cans on a 
disc effective to cause the transmission of in 
pulses through the selected Zone lead on rotation 
of the disc. 
The impulses may be transmitted to the Sub 

scriber's meter at the beginning of each interval 
in respect of which they are emitted or they may 
be stored up for transmission to the Subscriber's 
meter at the end of the Connection. 

In order that the invention may be properly 
understood and be more readily carried into 
effect, two examples in accordance thereWith Will 
noW be described with reference to the accom 
panying drawing, in which: 
Figure 1 shows an arrangement in which the 

impulses are transmitted immediately to the Sub 
scriber's meter, and 

Figure 2 shows a modified arrangement in 
which the impulses are stored until the end of 
the connection. 
The circuit shown in Figure 1 including a time 

switch and Zone selector individual thereto can 
be seized by a selector (not shown) through the 
lines a, b, c, d and gives access over the lines 
a', b, c', d' to a repeater for extending the con 
nection. The time switch mechanism has a driv 
ing magnet Da for a pair of wipers de? and da2. 
The zone selector has a driving magnet Dk 
through which a wiper.dk can be connected to 
the various leads II-X corresponding to the vari 
ous zones, and which lead to the contacts of a 
metering current impulse transmitter ZS shown 
beneath the chain line in the drawing. The in 

(C. 19-7.1) 
pulse transmitters can be seized by any one of a 
number of repeaters. 
The illustrated arrangement is designed for the 

case in which there are two possible tariffs, for 
example a day-time tariff and a night-time tariff. . 
The ZOne lead II has a SSociated With it two cam 
discs N II it N II m. The remaining zone leads 
have similar pairs of cam discs (not illustrated) 
associated with them. The cam disc N II t, 
Which Will be assumed to be effective When the 
day-time tariff is in force, actuates a contact 
in II while the cam disc N II n-for the night 
time tariff-actuates a similar contact 1 II2. 
Each of these discs has two series of cams Nt, 
Ni2 and Nini, Nn2. The number of cams in each 
of the series Nti and Nn f corresponds to the 
number of impulses which is to be sent out by the 
transmitter in respect of a three-minute connec 
tion at a time when the day or the night tariff 
respectively is in force. The number of cams in 
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each of the series Nt2 and Nm2 corresponds to the 
number of impulses appropriate to a one-minute 
connection. Thus, the cam disc NIIt associated 
with the zone lead II and effective When the day 
tariff is in operation has a series of nine cams Nt 
(for the three minute charge) and a series of 
three cans Nt2 (for the one minute charge), 
While the corresponding can disc NIn, Which is 
effective when the night tariff is in Operation, has 
a series of six cams Nn, and has a series of tWO 
cams Nm2. The arrangement of the two series of 
cams on one cam disc necessitates the provision 
of a control disc Nst? which is mounted on the 
same shaft as the cam discs NIIt and NIn and 
actuates a contact m which produces a reversal 
of potential as a series of cams has wiped past 
one of the contacts nil, 12. The object of this 
reversal of potential will become clear later on. 
On the same shaft there is also a can disc Nst 
which actuates a double-make contact St. This 
contact is always actuated shortly before the Con 
tacts nIII, nII2 are actuated by the cams Nt, 
Nn, i. 
The metering device Operates as follows: 
When the circuit has been seized, a circuit is 

closed through the line C, c and the relay C is 
energised. When the subscriber dials, the con 
tact a is closed at each current impulse 
(through means not illustrated) and closes the 
following circuit for the magnet Dk of the Zone 
selector: --, contact a, line d', contact g, slow-acting 
relay W, magnet Dk, -. 
The wiper dk of the zone Selector is thus 
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2 
stepped on to the zone line corresponding to the 
current impulse train. For the purpose of sim 
plification, it will be assumed that the Zone is 
fully determined by a single current impulse 
train. If a number of current impulse trains are 
required for this purpose, an equivalent number 
of Zone selectors has to be provided for the selec 
tion of one of the Zone leads II-X. The contact 
dk2 is closed mechanically by the shaft of the 
Zone selector as soon as the Wiper dkif leaves its 
rest position. At the end of the current impulse 
train, the relay W, after a delay, releases and 
closes a circuit for the relay G: 

--, contacts dk2 and v, relay G, -. 
The relay G responds, locks itself in a circuit 

closed by closing its contact g2 and opens the cir 
cuit through the line d. at its contact g . A 
Zone line is thus selected by the Wiper dk. 
When the called SubScriber removes his re 

ceiver, the line b is momentarily connected to 
the negative side of the battery and the Winding I 
of the relay B is thus energised. A locking cir 
cuit is then closed through the Contact b2 and 
the winding II of the relay. The response of re 
lay B denotes the beginning of the chargeable 
period of time. 
The contact b4 connects the magnet D2 of the 

time Switch in a circuit Which is closed every ten 
seconds by the Switch 0'. On the first closing 
of the SWitch. O'', the magnet D2 is energised and 
the wipers del and d22 are stepped from the nor 
mal position on to the contacts , in which posi 
tion the winding I of the relayZ is energised in a 
circuit including the contacts b3 and ff, the wiper 
del and the contact e4. 
By closing its contact 2, the relay Z, transmits 

a metering current impulse through the line d. 
Such a metering impulse is always emitted on 
response of the called Subscriber, so that the call 
ing Subscriber may be charged for using the Con 
necting devices. Closing of the contact 22 causes 
the relay E to be energised in a circuit including 
the contact f3. The relay E holds up after drop 
ping of the relay Z, in a circuit including the con 
tacts up3 and ed. When thrown, the contact e2 
connects the Winding II of the relay Z, to the 
negative pole of the battery through a resistance 
Wi3. The emission of metering current impulses 
by the transmitter ZS is thus prepared. 
The contact 2 of the contact bank of the time 

switch wiped by the wiper de f is connected 
through a relay T to the double-make contact St. 
The centre Spring of the contact St is connected 
to the negative pole of the battery through a re 
sistance Wii and the right hand spring through 
a resistance Wiz. Shortly before the cams Nt 
or. Nr. Wipe past the current impulse contacts 
mII, mI2, the contact St is actuated by the high 
est part y of the cam disc Nst so that the foll 
lowing circuit is closed for the relay T through 
the resistance Wi2: 

--, contacts b3, f, wiper dal, contact 2, relay T, 
(windings I and II), 

resistance Wil, - 
contact st, 

resistance Wi2, - 
The relay T responds and in closing its contact 

t2 short-circuits its high ohmic winding I so that 
the corresponding relay of another repeater can 
not now respond. The relays T of the various re 
peaters are conveniently given different response 
characteristics. When the part y of the cam 
disc Nst has run past the contact St, the follow 

2,225,386 
ing part y2 holds the left hand and the centre 
Springs of the contact St together for as long as 
the cams Nti or Nn fact upon the contacts 72.IIf, 
ni2. The relay T thus continues to be energised 
through the high ohmic resistance Wif and seiz 
ure by another repeater is still prevented. When 
the contact t closes, the magnet D2 is energised 
so that the Wipers del and de2 are stepped on to 
the third contact. 

Closing of the Contact t2 causes the relay T to '; 
continue to hold up in this position of the time 
Switch. Before the control contact St resumes its 
normal position and the relay T drops, the Wind 
ing II of the relay Z, which is connected to the 
negative pole of the battery through the resist 
ance Wi3 and the contact e2, receives the number 
of current impulses corresponding to the first 
three-minute period over the contact t3, the 
wiper dk of the Zone selector and the Selected 
zone lead. The contacts mT? and mLI2 shown ' 
connected to the Zone lead II are connected alter 
natively to the contact m by operation of the 
switch U which is reversed whenever a change is 
made from day-time rate to night-time rate and 
Vice Versa. In the case illustrated, the metering 
current impulses corresponding to the three min 
ute charge are emitted by the contact m2 and 
the contact m is connected to the positive pole of 
the battery. The following circuit is thus made: 

--, contact m, SwitchU, contact in I2, zone lead (1) 
II, wiper dik, contact t3, winding II of relay Z, 
contact e2, resistance Wi3, -. 
The relay Z, transmits the current impulses by 

means of its contact 2. When the one-minute 
cans Nm2, which are arranged on the same cam 
disc NIn as the three-minute cams. Nn?, wipe 
past the transmitting contact in I2, the contact m 
is connected by the cam Nst to the negative pole 
of the battery. As the relay Z, is also connected 
to the negative pole through the contact e2, no 
Current impulses are emitted. 
When the control contact st opens, the relay T 

drops and the current impulse transmission line 
is interrupted at contact t3. The cam discs of 
the transmitter ZS rotate once in approximately : 
One Second, the wipers of the time switch are 
stepped through one step every ten seconds. 
Thus, at the end of two minutes and fifty Seconds, 
the Wiper del is on the contact f8 through which 
the following circuit is closed for the relay W: 
w contacts b3, f, wiper de?, contact e3, relay 
The relay Wresponds and by means of its con 

tacts 2D and up2 closes a warning circuit WS 
through the Speech line a, b. In opening, the 
contact up3 opens the circuit for the relay E so 
that the latter drops and interrupts the circuit 
for relay W at its contact e3, thus opening the 
Warning circuit WS again. The contact at 4 
closes a circuit for the magnet DZ of the time 
SWitch. So that the wipers are moved on to the 
contact 9. In this position, a circuit is closed 
for the winding II of relay F. The relay F re 
Sponds and locks, itself through its winding I in 
a circuit including the contacts c2 and f2. The 
contact if then disconnects the wiper de and 
connects the wiper de2. When it released, the 
relay E connected the winding II of the relay Z, 
to earth by throwing its contact e2, so that the 
relay Z. Will only respond when the current in 
pulse transmission line is connected to the nega 
tive pole of the battery by the contacts m and 
II or 22. 
When the wipers del and de2 reach the con 

tact 20, a circuit for the relay T is prepared 
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2,225,386 
leads, means for connecting a repeater to Said 
transmitter, time switch means for making said 

through the contacts b3, f and the wiper de2. 
The relay T then responds on actuation of the 
contact st and, by operation of the contact t, 
resets the time switch into the Zero position. The 

5 contact t2 ensures that the relay Tremains ener 
gised until the contact sit has been reopened by 
the can disc Nst. Thereafter, metering current 
impulses are given every minute until the end of 
the connection. Thus, when the Wiper de2 ar 

'0 rives at the contacts 6, 3 and 20, the relay T is 
energised and steps the time switch one step for 
ward. Metering current impulses are emitted 
during the energisation of relay T as Soon as the 
contact m connects the transmission line to the 
negative pole of the battery: 

, contact m, switch U, contact in I (or nTI2), 
zone lead II, wiper dict, contact ts, winding II 
of relay Z, contact e2, --. 
The bank contacts may be wiped as many times 

as desired. It is, of course, clear that Switch 
means could be provided which caused the con 
necting devices to be released after six minutes 
or after twelve minutes. 
The current impulses for the one-minute 

25 charge, which are emitted by means of the cams 
Nt2 or Nn? and the contacts in.IIf and n2, pass 
through the same zone lead as the current in 
pulses for the three-minute charge. The only 
difference is that negative current impulses are 
emitted instead of positive impulses. This, of 
course, applies whether day-time or night-time 
rates are in force so that four different current 
impulse trains are transmitted over the same 
zone lead. 
In the arrangement illustrated in Figure 1, the 

contact a of the relay Z transmits the metering 
current impulses immediately through the line d 
to which the calling subscriber's meter may be 
connected. The subscribers' conversation is 

40 therefore not disturbed. In the arrangement of Figure 2, a Switch 
mechanism is provided which stores the metering 
current impulses until the end of the conversa 
tion and then transmits them through the line b. 
The magnet Z which steps the switch mecha 
nism in one direction is energised at each cur 
rent impulse on closing of the contact 23. When 
one of the subscribers has replaced his receiver, 
a contact s is closed in a manner not shown SO 
that the relay X energises and by means of Con 
tact act energises the magnet Zr, which steps the 
switch mechanism in the other direction back 
into its rest position. At each response, the 
contact er of the magnet Zrinterrupts the circuit 
of the relay X. By means of its contact ac2 the 
relay X at each response transmits a metering 
current impulse through the line b to which a 
meter or a metering impulse repeating relay con 
trolling a meter may be connected. The meter 
ing current impulses can also be sent through 
the line b b' during the conversation if the Con 
tact, 23 is arranged in the same Way as the Con 
tact ac2. This, however, would mean that the 
conversation would be interrupted each time for 

65 the fraction of a second. 
I claim: 
1. A telephone installation comprising a plu 

rality of connecting paths, a plurality of repeat 
ers associated individually with said connecting 

70 paths and a transmitter arranged for connection 
to any one of a number of said repeaters and 
for the emission of a number of metering current 
impulses, each of said repeaters comprising a 
plurality of zone leads connected to said trans 

5 mitter, means for selecting one of said ZOne 
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connecting means effective at predetermined in 
tervals of time, means for causing said trans 
mitter to transmit a number of metering in 
pulses dependent upon the length of Said inter 
vals over said selected Zone lead, means for re 
ceiving said metering impulses and means for 
reversing the potential on One side of said receiv 
ing means, said transmitter comprising a plu 
rality of cam discs, a plurality of current impulse 
contacts controlled individually by said cam discs 
and each associated. With a single one of said 
ZOne leads, each of Said can discS being provided 
with a plurality of series of cams, each series 
comprising a different number of cams and con 
trol neans for connecting said current impulse 
contacts to different potentials according as one 
Or another of Said Series of cams is to actuate 
the contact in question. 

2. A telephone installation comprising a plu 
rality of connecting paths, a plurality of repeat 
ers associated individually with said connecting 
paths and a transmitter associated with a plu 
rality of said repeaters, said repeater comprising 
a plurality of Zone leads connected to said trans 
mitter, means for selecting one of said zone leads, 
means for Selectively connecting one of Said re 
peaters to said transmitter, time switch means 
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for making said connecting means effective at 30 
predetermined intervals of time, means for op 
erating said transmitter for the emission on con 
nection of a repeater to it of a number of meter 
ing current impulses dependent upon the length 
of Said intervals, means connected to the selected 
Zone lead for receiving said metering impulses, 
reversing switch means controlled by said time 
Switch means for connecting said receiving means 
to different potentials and said transmitter com 
prising a plurality of cam discs, a plurality of 
Current impulse contacts controlled by different 
Ones of Said can discs and forming groups con 
taining at least one contact, said groups being 
each aSSociated With a different one of said zone 
leads, each of said cam discs comprising a plu 
rality of sets of different numbers of cams, a 
further contact connected to said current in 
pulse contacts for connecting them to different 
potentials during the actuation of a current im 
pulse contact by one or another of said sets of 
cams and a further can disc for controlling said 
further contact. 

3. A telephone installation as claimed in claim 
2, in which said reversing switch means are 
adapted to connect said receiving device selec 
tively to positive and negative potentials and in 
which said further contact is adapted to connect 
Said current impulse contacts selectively to nega 
tive and positive potential. 

4. A telephone installation comprising a plu 
rality of connecting paths, a plurality of repeat 
ers associated individually with said connecting 
paths and a current impulse transmitter asso 
ciated with a plurality of said repeaters, each of 
Said repeaters comprising a plurality of zone 
leads connected to said transmitter, means for 
Selecting one of said Zone leads, means for se 
lectively connecting said repeaters to said trans 
mitter, time Switch means for making said con 
necting means effective at predetermined inter 
Vals of time, means for operating said transmit 
ter for the emission of metering current impulses 
in trains comprising a number of impulses de 
pendent upon the length of said intervals, means 
connected to the selected Zone lead for receiving 
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4. 
said impulses and reversing switch means for 
connecting said receiving means to different p0 
tentials, said reversing switch means being con 
trolled by said time switch means and Said trans 
mitter comprising a plurality of cam discs, a 
plurality of current impulse contacts controlled 
by said cam discs arranged in pairs associated 
each with a different one of Said Zone leads, 
switch means controlled at particular times for 
connecting one or the other of the current im 
pulse contacts in a pair to its associated Zone 
lead, each of said cam discs being provided with 
a plurality of sets of different numbers of cams, 
a further can disc, a contact controlled by said 
further cam disc and connected to said last 
mentioned switch means whereby to connect said 
current impulse contacts to different potentials 
during the action of one or another of said Sets 
of cans. 

5. In a telephone installation comprising a plu 
rality of repeaters, the provision of time-zone 
metering means comprising a plurality of leads 
corresponding to the various Zones, a current in 
pulse transmitter including a number of trans 
mitting contacts equal to the product of the 
number of zone leads and the number of tariffs 
and a plurality of actuating cams associated in 
dividually with said contacts, means for selec 
tively connecting said repeaters to said transmit 
ter and means for selectively, connecting said 
zone leads to said transmitter through a selected 
one of said transmitting contacts at predeter 
mined intervals of time, whereby to cause the 
transmission through the connected zone lead 
of a number of metering current impulses de 
pendent upon the tariff for the time being in 
force and the length of said intervals. 

6. A telephone installation, comprising a plu 
rality of connecting paths, a plurality of Zone 
leads each characteristic of the Zone of a connec 
tion, means associated with one of said connect 
ing paths for selecting one of Said Zone leads, a 
metering impulse repeating relay associated with 
said connecting path, time Switch means associ 
ated with said connecting path, a metering in 
pulse transmitter having a plurality of transmit 
ting contacts each connected to one of said Zone 
leads, a plurality of cam discs each controlling 
one of said transmitting contacts and provided 
with a plurality of series of cams, and control 
means common to all said transmitting contacts 
for allowing, on rotation of said cam discs, the 
transmission of metering impulses by the trans 
mitting contact of a selected Zone lead to be 
effected under the influence of only one of Said 
series of cams on the associated can disc, each 
of said connecting paths comprising also Switch 
means controlled by said metering impulse trans 
mitter and by said time switch means at prede 
termined intervals of time during the connection 
for connecting said repeating relay of only one 
connecting path to the selected Zone lead at any 
one time. 
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7. A telephone installation as claimed in claim 

6 comprising also switch means operable to vary 
the number of current impulses emitted by said 
transmitter. Over a selected zone lead. 

8. A telephone installation comprising a plu 
rality of Zone, leads each characteristic of the 
Zone of a connection, a plurality of connecting 
paths each having associated with it means for 
Selecting one of said Zone leads, a metering im 
pulse repeating relay, means for connecting said 
repeating relay to said selecting means, and a 
time Switch for preparing said connecting means 
at predetermined intervals of time during the 
Connection, said telephone installation compris 
ing also a metering impulse transmitter having a 
plurality of transmitting contacts each connected 
to one of Said Zone leads, a plurality of cam discs 
each controlling one of said transmitting con 
tacts and provided with a plurality of series of 
cans, control means common to all said trans 
mitting contacts for allowing, on rotation of said 
cam discs, the emission of metering impulses by 
the transmitting contact of a selected zone lead 
to be effected under the influence of only one of 
Said Series of cams of the associated cam disc 
and control means for making effective the con 
necting means of only one connecting path which 
has been prepared by said time switch before 
the beginning of the emission of current impulses. 

9. A telephone installation as claimed in claim 
8 comprising a contact controlled by said repeat 
ing means for the immediate repetition of the 
received metering impulses. 

10. A telephone installation as claimed in claim 
8 comprising also a storing device controlled by 
Said repeating means for storing the metering 
impulses emitted by the transmitter during a 
connection and for transmitting said metering 
impulses during its restoration into its normal position. 

11. A circuit arrangement for time-zone meter 
ing in Selector operated telephone installations 
comprising a plurality of conversational circuits, 
a plurality of Zone leads, means for selecting a 
Zone lead characteristic of the connection and 
means for transmitting through a selected zone 
lead a number of metering current impulses de 
termined by the duration of the conversation 
and the tariff in force, said transmitting, means 
being common to a plurality of said conversa 
tional circuits, and comprising a plurality of 
transmitting contacts connected to said zone 
leads and a plurality of Sets of cam discs-one 
set for each Zone lead-each set of can discs 
comprising one for each different tariff and each 
cam disc comprising a plurality of Series of cams 
for different units of conversation, and control 
means common to all said cam discs for selec 
tively making only one or another of said series 
of cams on a disc effective to actuate one of Said 
transmitting contactS. 
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