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This invention relates to a device for time and 
Zone metering in telephone installations. These 
devices are provided for recording the charges 
to be made for calls, which charges are deter 
mined by the Zone in which the called Subscriber's 
exchange is situated and by the duration of the 
connection. The known devices of this type use 
a time switch arrangement which is constructed 

) 
as a Selector and which is provided with as many 
switch arms as there are zone values. All these 
switch arms are stepped periodically during the 
conversation so that at the end of the conversa 
tion a particular contact is marked by the switch 
arm of the particular zone which was selected by 
a Zone determining device constructed as a simul 
taneous movement mechanism and is then dis 
covered by a meter stepping mechanism which 
leads to a simultaneous transmission of numer 

20 ical current impulses. The time Switches of these 
known devices are thus necessarily bulky and 
necessitate a considerable amount of wiring be 
tween their large number of contacts and the 
meter stepping mechanism. 
The object of the invention is to simplify con 

siderably the known arrangements for time and 
Zone metering. 
The new meter stepping mechanism in accord 

ance with the invention is energized for being 
stepped forward by a time switching device at 
the beginning or the end of a particular period 
of time and is provided with devices which, at 
each energization, allow a stepping to take place, 
the extent. of which depends upon the “value' 

40 

for determining the extent of its rotation which 

of the connection ascertained by a zone deter 
mining device. For this purpose, the meter step 
ping mechanism can Send out current impulses 
directly for influencing the meter at each step 
ping. The individual Steppings can be used, how 
ever, for storing the metering current impulses 
which, in that case, are sent out at the end of 
the connection sent out by the return movement 
of the meter stepping mechanism into the normal 
position. 

Preferably, the meter stepping mechanism is 
constructed as a rotary disc provided with devices 

are arranged in a number of concentric rows cor 
responding to the number of zone values. These 
devices can limit the stepping of the meter step 
ping mechanism by electrical or mechanical con 

(C. 179-1) 
trol. Likewise, the energizations produced for 
the stepping can be produced by means of the 
periodically stepping time Switch device by acting 
electrically or mechanically on the meter step 
ping mechanism. 5 
By means of the invention, a time and zone 

metering device can be obtained in which there 
is no complicated wiring between the time switch 
device and the meter stepping mechanism. Also, 
the time switch device can itself be considerably 10 
simplified as it no longer has to be provided with 
a number of Switch members corresponding to the 
number of Zone values. 
In particular, the invention allows the time 

switch device and also the meter stepping mech- 15 
anism to be so constructed that on alteration of 
the tariff, that is to say, both when an alteration 
is made to the length of time at the expiration 
of which a charge is incurred and also in the units 
which are used for charging for the individual 20 
periods of time and for the various zones, a cor 
responding adjustment of the time switch device 
and/or the meter Stepping mechanism can easily 
be undertaken. 
In order that the invention may be thoroughly 25 

understood and be more readily carried into 
effect, two examples of construction in accord 
ance therewith will now be described with refer 
ence to the accompanying drawings in which 
Figures 1 to 10 relate to a time-zone meter in 30 
which the meter stepping device is electrically 
influenced by a time switch device and by a zone 
determining device while Figures 11 to 16 relate 
to a time-zone meter in which the stepping device 
is influenced mechanically. ; 

Figure 1 of the accompanying drawings is a 
diagrammatic front view of the time switch de 
vice and the meter stepping device. 

Figure 2 is a diagrammatic side view of th 
time switch device and the meter Stepping device. 

Figures 3 and 4 show - in side elevation and in 
section one of the Selectors of the Zone deter 
mining device. . - 

Figure 5 shows the circuit for the time-zone 45 
meter. 
Figures 6 and 7 show diagrammatically and 

in two positions a control device for the meter 
stepping device. . 

Figures 8 to 10 show the 
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2 
and side elevations respectively of arrangement 
of the time and meter stepping devices. - 

Figure 11 is a diagrammatic illustration of the 
time-zone meter of the second example of con 
struction. 

Figure 12 shows a section through the time 
Zone meter. 

Figure 13 shows the meter stepping mechanism. 
Figure 4 shows a detail of construction of a 

mechanical zone determining device. 
Figure 15 shows a contact arrangement of the 

Zone determining device, and 

O 

Figure 16 is a diagrammatic illustration in per 
spective of the control device for the meter 
stepping mechanism. 
The meter stepping device (referred to in what 

follows as the “tariff member') of the example 
of construction illustrated in Figures to 10 
relating to an electrically operated arrangement 
consists of a rotatably mounted disc (Figures 
1 and 2) which can be driven in the forward 
direction through a driving member 2 and in the 
rearward direction through a driving member 83. 
A stepping magnet OW, the pawl of which can 
engage in teeth formed on the driving member 2, 
is provided for stepping the driving member 2. 
A similar electromagnet DR is provided for step 
ping the driving member 3. The two driving 
onenbers 2 and 3 which are in the form of 
ratchet wheels are arranged on the sleeve & 
which also carries the disc . This seeve also 
carries a cam 28 through which contacts do?, 2 
and 3 can be actuated. 

in Figures 6 and , for the sake of clearness, 
the ratchet wheel 2 is shown smaller than the 
ratchet wheel G3. In practice, the two wheels 
are preferably. Of the same diameter. 
The two wheels 2 and 3 are provided with the 

same number of teeth. The toothed wheel 2 Serves fig stepping the disc 4 in the clockwise 
direction and the toothed wheel 3 for stepping 
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in the counter-clockwise direction. A check paw. 
SA pivotally mounted on the pin S6 engages 
With the ratchet wheel 2. - The tail of the pawl 

45 SA carries a lever 28 pivotally mounted on the 
pin ZS? and connected at one end to a spring Fl 
Which pulls one arm of the ever 2, against a 
pin TS6 on the pawl SA and thus causes the paw 
S? to engage in the teeth of the wheel 2. The 
paW S2 is constructed in the same way rela 
tively to the wheel A3 as is clear from 3igure 6 

. On the left hand side of which will be found 
references corresponding to those on the right 
hand side. 

50 

55 
"Ad on a lever H forming an extension of the 
arrnature of the magnet IDW is provided for step 
ping. the wheel 2. The armature lever EIS is 
pivotally mounted on the pin HB 2 and is moved 

. OC energization of the magnet DW. A spring 
normally" holds the lever. If in the illustrated 
position in which the pawl A bears on a pin Té 
and is thus out of engagement with the teeth of 
the wheel 2. The stepping mechanism for the 
wheel3 consisting of the armature lever E2 and 
the diriving pawl A2 is constructed in the same 
Emanner as that for the wheel G2 as can clearly 
be seen from an inspection of the right hand side 
of Figtre 6 where the parts have been given 
references corresponding to those on the left 
handi side. 

it is clear that the driving pawl. A for the 
Wheel 2 lies close to the check, paw, S2, for the 
Whee 3 and the driving paw A2 lies close to 
the check pawi Sd. The two ratchet wheels 62. 
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A driving pawl AG pivotally mounted on the pins 

2,099,616 
and 3 and, therefore, the disc fare held against 
rotation in either direction by the two check 
pawls Sf and S2. 

Stops P or P2 are arranged on the armature 
levers H and H2, one of which, on movement 
of the corresponding armature' lever, abuts 
against the appropriate lever Z or 22 and thus 
lifts the check pawl associated with it out of 
engagement with the appropriate wheel. 
In Figure , the arrangement is shown in the 

position in which the armature of the magnet DR 
is about half attracted. During the first part of 
the movement of attraction, the stop P2 of the 
armature lever H2 abuts against the lever Z. 
and forces it bodily towards the left so that the 
check pawl S is removed from the teeth of the 
wheel 2 while the driving paw A2 slides down 
on the fixed pin T2 and comes into engagement 
with the teeth of the wheel 3. As the move 
ment of attraction of the armature continues, 
the stop P2 clears the lever Z and when the 
armature is fully attracted, the check pawl St 
is again free from the influence of the stop P2 
arid engages with the teeth of the wheel 2. The 
check pawl S is thus only out of engagement 
with the wheel 3 during the stepping movement 
of the pawl A2. When the armature returns to 
the position shown in Figure 6, the stop P2 moves 
to the right until it abuts against the lever 2, 
and causes this lever to move about its pivot ZS 
against the action of the spring Fi. The check 
pawl Sd thus remains engaged while the driving 
gaW A2 is being disengaged. . . 
The pawls Ad and S2 are actuated by the mag 

net DW in the same way as are the pawls A2 and 
S by the magnet OR. Whenever the disc 
is stepped by one of the wheels 2 and 3, the 
check pawl associated with the other wheel is 
always removed out of engagement with the 
atter. 
The disc of the tariff member (Fig. 1) has 

0. 

5 

20 

25 

30 

35 

40 

teeth 5 formed in its periphery through which 
a contact tg can be actuated. 
A number of series of cans G are arranged on 

the two faces< of the disc f. These cams are 
arranged so that one or the other of a corre 
Sponding number of sets of contacts 203, 2O5, ao 
and 202, 20, 2O6, 208 arranged on the front and 
On the rear sidies of the disc can be actuated by 
them according to the angular disposition of the 
disc. 

In the example shown in Figure i, the cams f6 
are arranged on the front side of the disc of in 
seven concentric rows, the cams in each of which 
car actuate one of seven different sets of contacts 
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202 to 208, which correspond to zone values 2 
to 8. Cans and contacts are arranged in simi 
lar rows on the rear side of the disc (see 
Figure 2) but the angular distance between the 
carns 96 on corresponding circles is different on 
the front and on the rear sides of the disc S. 
The angular distance between two teams on one 

circle corresponds to the meter units which are 
to be registered at the beginning of a particular 
period of time, for a call to the zone correspond 
ing to that circle. More units have to be regis 
tered on the meter-for a call of a certain duration 
to a particular Zone during the day time than 
during the night. (For example, only two thirds 
of the day charge may be made at night.) The 
cans on one side of the disc can thus corre 
spond to the day tariff and the cams on the other 
side of the disc correspond to the night tariff, 
the-relationship, between the angular distances . 75 on the two sides being the same as that between 
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the units to be registered of corresponding day 
and night calls. 
The cams can be fixed in suitable holes in the 

disc . The disc it can, however, be made lip 
of a rim and a hub between which is fixed a 
stamped-out circular sheet metal disc. In this 
Case, an alteration of the tariff only necessitates 
the replacement of a stamped disc by a new one. 
The time disc T is arranged beside the tariff 

disc if and its stepping mechanism f2 and 3 and 
has ratchet teeth 8 on its circumference in 

ls 
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which can engage the stepping pawl of a driving 
magnet DZ. This time disc f also carries sev. 
eral Series of cams 9 arranged in concentric 
Circles which can actuate contacts. 

In Figure 1 four sets of contacts dea, dad, des 
and tre are illustrated which are controlled by 
four circles of cams 9. Further sets of contacts 
Such, for example, as the set dail, 2 can be direct 
ly controlled by a cam disc 20 fixed to the disc 
ft. The cams 9 and the cam 20 serve for con 
trolling the various contacts with special Settings 
of the time disc 7 for carrying out the necessary 
Switching operations. 
The stepping switch mechanism illustrated in 

Figures 3 and .4 forms part of the zone determin 
ing device. This switch mechanism comprises a 
contact panel 2 with nine rows each of 110 con 
tacts and a rotary selector 23 carrying nine 
SWitching arms 24 insulated from each other ar. 
ranged on a shaft 22. The selector 23 is pro 
vided with two stepping wheels 25 and 26. The 
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stepping wheel 25 has 11 teeth in which the driv. 
ing pawl of a magnet DB can engage. When the 
wheel 25 is stepped through one tooth, the switch 
arm is moved over 10 contacts of the panel 2. 
The Second stepping wheel 26 has 110 teeth in 
which the driving pawl of a magnet DC can en 
gage. A number of cam discs 2 are also con 
nected to the selector 23 with which sets of con 
tacts upb and upc are in contact. These contacts 
are thus controlled by the cams 27 on rotation of 
the Selector 23. When such a rotation is effected 
by the intermittent energization of one of the 
magnets DB or DC, the switch arms 24 move 
freely past the contacts on the panel 2. 
establishing electrical contact between the switch 
arms 24 and the contacts, the selector 23 is axial 
ly displaced by the armature of a magnet EM so 
that the Switch arms are pressed on to the con 
tacts. The armature of the magnet EM is me 
chanically locked in its attracted position and is 
only released again on energization of a mag 
net AM. 

For Selection of one of the nine switch arms 24 
of the selector 23, a usual 10-point step-by-step 
switch is used which is constructed in the ordi 
nary Way of Well-known preselectors and is set 
by current impulses. M s 
The circuit illustrated in Figure 5 shows the 

path of the current for the various stepping mag 
nets and the necessary controlling relays of a 
time-zone meter which, for example, is connected 
in the connecting line connected to the contact 
bank of a first group selector leading to a second 
group selector. It is assumed that three series of 
current impulses are necessary for determining 
the zone which at the same time effect the set 
ting of a second, a third and a fourth group selec 
tor. The emission of these current impulses si 
multaneously effects the setting of the selector 
of the Zone determining device and indeed, the 
first series of current impulses controls the switch 
arm da, of a 10-point stepping Switch mechanism 
which is driven by the switching magnet DA, 

For 

3 
while the second series of current impulses in 
fluences the magnet OB of the selector illustrated 
in Figures 3 and 4 which steps the switch arms 
of the latter through 10 steps at each energiza 
tion. The third Series of current inpulses then 
influences the magnet DC which steps the switch 
arms of this selector through single steps. The 
Switch arms of the Zone determining device are 
only diagrammatically indicated in the drawings. 
The Switch arms 24 of the selector illustrated in 
Figures 3 and 4 are designated db/cf 
db/c2-8 in Figure 5. Only two such switch arms 

and 
10 

and corresponding series of contacts are indi- - 
cated but in practice nine are provided. . 
The contacts, the references of which are un 

derined in Figure 5, are mechanically controlled 
by one of the above-mentioned stepping switch 
mechanisms. The contacts Da?, 2, and 3 repre 
sent contacts which are controlled by the shaft of 
the 10-point stepping switch mechanism which is 
stepped by the magnet DA. They are closed on 
the return of this selector to the normal position. 
The contacts upb and ub2 represent contacts 
which are thrown by the shaft of the 110-point 
selector on its leaving the normal position. The 
contacts upc and nuc2 are only actuated by the 
shaft of this selector when a stepping is effected 
by the magnet DC. In the positions of rest into 
which the Switch arms of this selector are stepped 
at various times by the magnet DB, the contacts 
UC remain in the normal position. 
The contacts de -5 represent contacts which 

are actuated by the various cans 9 of the time 
disc 7. The figures appended to the reference 
da indicate the positions in which these contacts 
are thrown. 
The contacts day-3 are contacts which are 

reversed by the shaft 4 of the tariff device 
when the latter moves out of the normal posi 
tion. When the line a, b, c is seized by a first 
group selector arranged in advance of it, the hold 
ing relay C in the time-zone meter is energized 
in a circuit which runs from the first group Se 
lector (not illustrated), through the line c, the 
contact st3, the relay C, the contact S3, the line 
c’ to the second group selector (not illustrated). 
The relay C thus responds and, through its con 
tact c2, closes the following circuit for the mag 
net DZ of the time. Switch member:- 

--, 10-second switch SS, contact c2, time 
meter ZD, contact e4, stepping magnet DZ,- 

The contact c4 closes a holding circuit for 
the relay C so that the latter remains energized 
independently of the voltage in the line c' in the 
second group selector. The contact c5 discon 
nects the line c' from the line c' through which, 
for example, the outgoing connecting line can be 
seized by the distant exchange. 
The 10-second switch SS closes the circuit for 

the magnet DZ every 10 seconds so that the time 
disc is stepped through one step every 10 seconds. 
This stepping is also used in order to prevent the 
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time-zone meter being held engaged for an un 
necessarily long time. As, in general, no charge 
is made for the time which elapses between the 
seizing of the time-zone meter and the instant 
at which the called subscriber removes his re 
ceiver, a subscriber can, as a rule, hold a valuable 
trunk line for an unrestricted period by means of 
an incomplete dialling operation. If this Waste 
of engaged time is to be restricted to a maximum 
of three minutes, then at the eighteenth step of 
the time disc, the contact tra is thrown by a cam 
and thus the following energizing circuit for the 

... ' . . . 75 cut-off relay S is closed:- 
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--, contacts st, cf., 2A, 2, tra, winding of 
relay S 

Relay S responds in this circuit, disconnects 
the line by the opening of its contacts s, 2, and 3 
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of the Zone determining device is also set. 

whereupon the second group selector becomes 
Seizable by means of the distant exchange Over 
the lines a, b', c' through the contact s3. By 
means of the contacts4, the following energizing 
circuit is closed for the relay E: 

--, contacts st, c, s.4, winding I of 
relay E 

While the contact 85 closes the following circuit 
for the buzzer Sat?: 

--, contacts sta, c l, winding III of relay B, 
Winding of relay J, contact ss, condentser, 

buzzer St. 
A deeper buzzing tone is thus produced in the 
windings I, II of the relay J which lie in the 
Speaker line which informs the Subscriber of the 
cutting off of the connection. 
The relay E holds up during the closing of its 

contact e through its windings , , opens the 
impulse circuit for the setting of the Zone de 
termining device by means of its contact e2 and, 
through its contact ed., brings the time disc to 
rest. When the calling subscriber hangs up, all 
parts of the said Switch mechanism, which have 
been displaced return into the normal position in 
a.manner which will be described in more detail 
later on. 
The case will now be considered in which the 

Subscriber sends out the various series of current 
impulses for making the connection. Within the 
above mentioned time. During each emission of 
current impulses, the relay J will beintermittently 
energized through its windings I, in the foil 
lowing circuit:- 

g-wire, relay J, Windings I and , contact 
- dep2 

By means of the contact al., the current impulses 
are transmitted to the E.'-wire and the selector 

For 
this purpose, the contact 2 is formed as a double 
make Contact and closes the following circuits:- 

--, contacts daé, , s?, wire d' 
and 

--, contacts dae, cd, e2, 25, al?, ra,wc2, stepping 
magnet DA 

The step-by-step energization of the magnet 
DA and, therefore, the step-by-step stepping of 
the Switch arra da of the first selector of the . 
2One deternining device is effected by the cur 
rent impulses. Ouring the series of current in 
pulses, the relay V is at the same time energized 
through the contact i2 which is slow to release and 
holds its arnature attracted during the pauses 
between the various current impulses. 
end of the first series of current impulses, the 
relay W drops and, by means, of the contact 2) , 
switches in the relay R. in the following circuit:- 

--, contacts se, cd, a , ) , h, , winding I of 
relay R, contacts 2Da2, e3, apc2, magnet DA 

Relay R responds, and, by means of its contact 
rd, Switches the stepping circuit over from the 
magnet DA to the magnet DB. 
When, during the second series of current in 

pulses, the relay W again responds, the circuit 

70 
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running through the winding of the relay R is 
interrupted by the switching over of the contact 
a and, in its place, the following-holding cir 
cuit is closed through the winding II of the re 
lay R:- 

--, contacts sté, cf., 2 (, ), r2, winding II of 
relay R 

During this second series of current impulses, 

At the 

aVatzVJv 

a relay His also energized through its winding f 
and prepares the circuit for the energization of 
the relay U. The relay His slow to release and 
holds its armature attracted during the trans 
mission of current impulses. - 
At the end of the second series of current im 

pulses, which effect the stepping of the switch 
arm db/c in large steps, the relay W again drops, 
interrupts the holding circuit for the relay R. 
with its contact of and, at the same time, through 
its contact ), closes the following energizing cir 
cuit for the relay U:- 

--, contacts st, cf, a , ), h., winding I of 
relay U, Contacts Da2, e3, Dc2, magnet DA 

as well as the following holding circuit for the 
relay H:- 

--, contacts st4, ci, a , ), h., b.4, winding II 
of relay H, contacts), r, upc2, magnet DA 

The relay U responds and, with its contact al., 
Switches the circuit over from the magnet DB to 
the laagnet D.C. 
When, during the third series of current im 

pulses, the relay W again responds, the holding 
circuit for the relay. His interrupted by the con 
tact 2), while, on the other hand, the following 
holding circuit for the relay U is closed:- 

--, contacts st4, a , , f4, u2, winding II of 
relay U 

At the end of the third series of current im 
pulses, the relay W drops but again in a delayed 
fashion and with its contact a closes the follow 
ing circuit for the magnet EM:- . . 

--, contacts sta, c. , 2, y, zuc?, 25, e5, magnet 
EM 

This circuit is closed during the time during which 
the relay U is de-energized. On being ener 
gized, the nagnet EM presses the Switch arms 
db/c of the zone selector (which is free to move 
during the stepping) on to the contacts of 
the contact bank. The armature of the magnet 
EMI is mechanically locked so that the contact 
remains made also when the magnet is no longer 
energized. The contact we flying in the energiza 
tion circuit of the magnet EM is, similarly to the 
contact auc2, reversed in single steps during the 
stepping of the Switch arm through the magnet 
D.C. 
A contact, is now selected by the SWitch arm 

db/c selected by the setting of the switch arm da, 
this contact being connected to the zone contacts 
2O2 to 8. Only three of the zone contacts 202 to 
ao8 are shown, but each of these is double, one 
for the day side and the other for the night side 
of the tariff Switch. At this instant, the contacts 
are, however, at rest because the disc of the tariff 
switch has not yet been stepped. It is aSSumed 
that the zone 3, for example, correspcnds to the 
connection determined by the three emitted 
series of current impulses so that the contact 203 
is selected by the switch arms da and dib/c?. The 
following short circuit for the winding I of the 
relay S is now closed through the normal position 
of this contact:- . - 
-, contact 203, switch arms db/c?, da, Con 

tacts tre, wcf, winding I of relay S,- 
In the absence of this short circuit, the relay 
S would be energized through its winding I and 
the connection would be cut off. This is always 
the case when the selected witch arm db/c 
comes on to a contact, which is connected with 
none of the ZOne contacts, that is to say, when a 
connection to an exchange is selected which is not 
"zoned” and thus does not exist. In this case, 
the cutting off of the connection will be effected 
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by the time-zone meter and the line will become 
disengaged. 

During all the time taken by the setting of the 
ZOne determining device, the time disc is stepped 
every 10 seconds. 
determining device, the meter device given when 
the called subscriber answers is not received 
within three minutes after the seizing of the 
time-zone meter, then, as has already been ex 
plained above, the time Switch, at the eighteenth 
step, will actuate the contact tra by means of a 
can so that the short circuit for the winding 
of the relay S is interrupted and so that the relay 
S responds and cuts of the connection. 
The bringing into action of the meter when the 

desired Subscriber anSWerS is effected in knoWn 
fashion by switching current on to the b'' line in 
the Subsequently arranged selector. In this way 
the relay 3 is energized in the following circuit:- 

--, contacts Sté, c, winding II of relay B, con 
tacts 23, S2, b'- 

in the known arrangements of time-zone meters, 
the meter can be prevented from being brought 
into Operation if the calling subscriber dials 

5 “1” in quick succession. This possibility is pre 
Veinted by the Special arrangement of the relay 
3 provided for bringing the meter into opera 
tion. Through a contact v2 of the relay V which 
is exergized during an emission of current in 
puises by the calling Subscriber, a second winding 
3 of the relay 3 is switched in in opposition to 
the winding II of this relay connected to the b 
wire. The result of this is that with a small 
alteration of the potential at the Conannon switch 
ing point of the two windings, the relay B is 
inade to respond with certainty. 

the relay B is thus energized as a result of 
the indication that the meter is to be brought 
into operation and, by means of its contact b, 
closes the following energizing circuit for the 
reiay Z:- 

--, contacts st4, cf, b, meter ZGB, relay Z 
This relay 2, is through parallel switching and 
iforward connection delayed in its response by 
resistances so that it only responds When the 
impulses for setting the meter into operation are 
of sufficient length. At the same time, a test is 
made through the contact b2 of the relay B as 
to whether the day or night tariff is in Operation. 
During the night, the Switch N is reversed so that 
the following circuit is closed for the winding III 
of the relay H through the contact b2:- 

--, contacts n, b2, i4, winding III of relay 
H,- 

which maintains itself through its own COntact 
h2 and, with its contact h8, Switches the zone 
testing circuit on to the contacts 203 to ao8 
on the night side of the time disc. The relay 2, 
by the opening of the contact 23, opens the cir 
cuit for the relay B and also, by means of its 
contact al, closes a holding circuit for itself. A 
relay interrupter formed by the relays R and U 
is also switched in by means of the contact 2 
in the following circuit:- 

--, contacts st4, c, 2, da3, r, winding II of 
relay U,- 

The relay interrupfer now, by means of the 
contact 2, effects the accelerated stepping of 
the time switch DZ into the position 8 through 
the following circuit:- 

--, contacts us, f2., dal, 22, magnet DZ 
During the release of relay B, the stepping mag 
net OV of the tariff Switching mechanism is en 
ergized once in the following circuit:- 

If, after the setting of the Zone. 

--, contacts st4, c, af, da3, f, b5, magnet 
OW 

The disc of the tariff switch gear is thus switched 
through one step and the contacts day?, d2 and 
d)3 are eversed. 
In the position 8 of the time disc, the contact 

da3 is opened by a can and the relay interrupter 
is thus disconnected. The time disc is noW 
stepped every ten seconds through the 10-second 
Switch SS. 
At the nineteenth step of the time disc, the 

contact de is reversed and thus, the stepping cir 
cuit controlled by the contact u3 of the relay in 
terrupter is transferred from the magnet DZ to 
the magnet V which effects the forward con 
nection of the tariff member. At the 20th step of 
the time switch, the contact da3 is again closed 
and the relay interrupter is thus again brought 
into operation. A rapid stepping of the magnet 
DW and, therefore, of the tariff member is now 

effected by the contact u and, indeed, until the 
Zone contact 203 mechanically selected by a can 
is reversed. When this contact is reversed, the 
following circuit for the magnet DZ, is closed:- 

--, contacts, St., ci, 2, 4, r3, Switch arm da, 
Switch arm db/c, contacts 203, f3, magnet 

CA, 
The time Switch is thus stepped through one 
step on to the twenty-first step at which the con 
tact da3 is again opened so that the relay inter 
rupter is disconnected and no further stepping of 
the tariff member takes place. At the beginning 
of the conversation, the tariff member is, of 
course, stepped to an extent which corresponds to 
the basic charge for the selected Zone. 
The extent to which it is thus stepped is, for 

example, that corresponding to a conversation of 
a duration of up to three minutes. At the ex 
piration of three minutes, the tariff member must, 
therefore, be further stepped. For this purpose, 
the contact da3 through which the relay inter 
rupter consisting of the relays R and U is switched 
is again closed, in the position 39, by the time 
Switch which, during this period, has been stepped 
every 10 seconds by the switch SS. The contact 
u3 then again causes an intermittent energiza 
tion of the magnet DV of the tariff member which 
is stepped until one of its cans reverses the Se 
lected Zone contact 203. The following Stepping 
circuit for the magnet DZ of the time disc is then 
again set up:- 

--, contacts st4, c, 2, 4, r3, switch arm da, 
Switch arm db/c?, contact 203, h3, magnet 

. DZ 
The time disc is stepped through one step into 
the position 40 in which the contact de3 is opened 
so that the relay interrupter is Switched out and 
the stepping of the tariff members is thius inter 
rupted. 
Now, at the conclusion of any minute of the con 

versation, a further charge becomes due to be 
made. For this purpose, the time Switch causes 
the tariff member to be stepped in the positions 
46, 53, 60, 6, 74, 8f, 88, 95. 
In order to warn the speaking subscriber of 

the further charge to which he will be liable at 
the conclusion of the initial time allowance, the 
following buzzing circuit is closed by a cam of the 
time disc shortly before this charge becomes due, 
that is to say, before the tariff member is 
stepped:- 

--, contacts st4, c, winding III of relay B, 
winding III of relay J, contacts des, th, 

condenser, Sat2 . 
A higher buzzing tone is thus transmitted 
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6 
through the speaker wires. The contact da5 is 
closed in the positions 38, 45, 52, 59, 66, 3, 80, 
87, 94, O?. By the closing of the contact da5, a 
thermal relay This energized which, through the 
opening of its contact th, imposes a limit on the 
duration of the Signal. 
At the conclusion of the maximum allowable 

time of conversation, at the expiration of 12 min 
utes, for example, the time disc arrives in the 
position O2. In this position, the contact tra is 
fully reversed by a cam of the time disc so that 
the double make contact is actuated. In this Way, 
the following energizing circuit is closed for the 
disconnecting relay S: 

--, contacts sta, c, a , tra, winding I of relay 
S 

Relay S responds and, in the manner described 
above, causes the call to be cut off. 

If the conversation ends before the expiration 
of the maximum allowable period, then, in known 
manner, when the calling subscriber hangs up, 
current is switched on to the a wire in the group 
Selector acting as a metering indicator. AS a con 
sequence, the relay J is energized in the circuit:- 

a-wire, windings I and II of relay J, contacts 
d)2, st2,-- (: 

The relay J short circuits its winding II by 
means of its contact 5 and thus strengthens the 
current flowing through the a-wire whereby the 
calling subscriber, in known fashion, is prevented 
from breaking the connection with the first group 
selector. The contact 3 prepares the meter re 
peater circuit while the relay W is energized 
through the contact i2 if the time disc is not ex 
actly in a position in which the tariff member 
can be stepped. The following circuit is thus 
established:- 

--, contacts died, i2, relay W 
The contact of prepares the energization of 
the relay B and at the same time causes the relay 
F and the release magnet AM to be energized in 
the following circuit:- 

--, contacts st4, c?, 2, 4, du3, relay F-and 
magnet AMI 

On attraction of its armature, the magnet AM 
releases the mechanical locking of the armature 
of the magnet EM so that the switch arms db/c 
are removed from the contact bank and thus the 
Zone testing circuit is interrupted. The relay F 
responds and closes the following circuit with its 
contact f for the relay interrupted and for the 
energization of the relay S:- 

--, contacts st4, cf., 2 ?, w8, div3, f, ra, winding 
II of relay U,-and contact f A, winding II of 

relay S- - 
Contact f2 switches the stepping circuit inter 
mittently closed by the contact u3 over to the 
magnet DR, which now effects the step by step re 
turn movement of the tariff disc into the nor 
mal position. Relay S, by opening of its contacts 
sg, s2, s3, cuts off the connection. The relay E 
is then energized through the contact Sé as foll 
OWS:- 
--, contacts st4, c, s, winding III of relay 

w E 

and maintains itself through its contact ef. 
The contact e2 opens the circuit for setting the 
ZOne device into operation and the contact ef 
interrupts the time disc stepping circuit. 

During the stepping of the tariff member into 
the normal position, the contact toy is mechan 
ically actuated by the teeth on the periphery of 
the tariff disc and, each time it is closed, ener 
gizes the relay 8 in the following circuit:- 

2,099,616 
c?, a , D4, tg, winding II of 
relay B 

At each response the relay B closes the following 
meter circuit through its contact b3: 

-, meter ZS, contacts i3, b3, b-wire 
In order to reach the normal position, the disc 
of the tariff switch mechanism has to be moved 
back through the same angular amount as it was 
stepped forward during the Conversation. The 
number of times the contact to is closed thus 
corresponds to the number of the units of charge 
chargeable in accordance with the duration of 
the conversation and the Selected ZOne. 
When the tariff disc reaches its normal posi 

tion, the contacts day, d2, d3 are again returned 
into the illustrated normal position. The con 
tact day? interrupts the stepping of the magnet 
DR. The contact d2 interrupts the energization 
circuit of the relay O which releases and thus 
also de-energizes the relay W. By the interrup 
tion of the circuit for the relay J, the prearranged 
first group selector is disconnected in known 

--, contacts sté, 

fashion so that the circuit for the relay C is also 
interrupted. After release of the relay C, the foll 
lowing energization circuit for the relay F is 
closed:- 

--, contacts st4, c, da2, relay F 
which again effects the energization of the relay 
S, winding II. The magnet DA of the first selector 
of the zone determining device is now stepped into 
the normal position by means of the relay inter 
rupter through the following circuit:- 

--, contacts us, f2, dud, wa?, magnet DA 
In the normal position, the contact wa? is re 
versed and thus the stepping circuit for the mag 
net DC is closed in the following circuit:- 

--, contacts u3, f2, day?, wa, wid2, magnet 
D.C.- 

When the Switch arms dib/c reach the normal 
position, the contacts wb? and upb2 are re 
versed. The following stepping circuit for the 
time disc is now closed by the contact wb2:- 

--, contacts u3, f2., d) , wall, wb2, magnet 
D2 

When the time disc. has also returned to the 
normal position, the contact de2 is opened and 
thus the energization circuit for relays, F and 
S is interrupted. All the switch means and 
relays are now back again in the normal position. 

It can happen that certain exchanges only 
have two characteristic figures, the dialling of 
which is to determine the “value' of the Zone to 
which it belongs. . In this case, after the time 
zone meter is seized, only the switch arm, da is 
set by the emission of the Second series of Cur 
rent impulses, the switch arms db/c being only 
incompletely set by being stepped through large 
steps. In order that the zone may be properly 
determined in this case, when the relay B and 
therefore the relay Z, have been energized, the 
switch arms db/c are stepped through one addi 
tional step. During the time during Which the 
relay B is de-energized, the following energizing 
circuit for the magnet DC is closed for a Short 
time:- 

--, contacts st, ci, a , des, f, b5, all, magnet 

At this instant, the relay U still holds its arma 
ture attracted because, due to the incomplete 
Setting of the zone determining device, it re 
mains energized until energization of the relay 
Z. The Zone contact of such an exchange 
is therefore always closed during the first step 
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of the decade determined by the two-figure call 
number. - 

If all the exchanges that can be selected have 
only two-figure call numbers as is, for example, 
the case when the time-zone meter is connected 
behind a Second group Selector of a main ex 
change, then the selectors DA, da are dispensed 
With and only a single switch arm de/c has to be 
provided. The contacts wa? and upa? must then 
be bridged in the manner indicated in dotted 
lines. 

If a call is made within the local zone or to: 
a service station, then there is no charge to be 
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made according to the length of the conversation 
but only a single basic charge. The exchanges of 
service stations have, for example, a 1 or a 0 as 
the first effective figure of their call number. In 
this case, on release of the relay W after emis 
sion of the first series of current impulses which 
acts on the time-zone meter, the relay E is 
energized in the following circuit:- 

--, contacts st4, cf., 2, v?, tra, da, winding I 
of relay E 

The relay E closes a holding circuit with its 
Contact e through its windings I and II and, 
With its contact, e4, interrupts the stepping cir 
cuit for the time disc DZ. If then, the meter 
is subsequently, brought into operation by ener 
gization of the relays B and Z, as already de 
scribed, the magnet DV is energized once through 
the contact up5 until release of the re'ay B, so that 
the tariff disc is moved one step out of the nor 
mal position. When the connection is broken, the 
tariff disc must, therefore, be switched back 
through one step into the normal position so that 
only one unit of charge is made through the con 
tact toy. 
There may be regulations to the effect that 

for calls between the various exchanges situated 
in a particular Zone, the Zone 2 for example, , 
only two local units are to be charged for an 
unrestricted time of conversation both during 
the day and during the night. For this purpose, 
the contact aO2, which is reached with a par 
ticular setting of the. Zone determining device, 
is connected in such a way that on reversal of 
this contact by means of the cam of the stepped 
tariff disc, not only is the time disc stepped 
through one step for bringing the tariff disc to 
rest, but the relay S is also at the same time 
-energized through its winding so that no fur 
ther stepping of the time disc takes place under 
the influence of the 10-second switch SS. The 
tariff disc cannot, therefore, be stepped further 
and, at the end of the connection, only a number 
of metering impulses corresponding to this set 
ting of the tariff disc, two, in the present ex 
ample, can be transmitted. 

If, for any reason, the tariff disc when stepped 
fails to test any Zone contact at all, it is stepped 
into its zero position by the magnet IDW. In this, 
Zero position, the fault relay St is energized in 
the following circuit:- s 

--, contacts st4, c, 2, r5, f3, winding I of 
relay St, contact d2,- 

Relay St, with its contact sti, closes a holding 
circuit through its Winding II, breaks the seizing 
circuit for the relay C by means of its contact 
st3 and, by opening the contact st4, interrupts 
the basic time-zone meter circuit. This relay St 
is also energized through the contact si when the 
time-zone meter fails. to act with certainty. 
The stepping of the time, disc when the called 

subscriber answers from position 8 to position 
20 at 10-Second intervals without influencing the 

da. 

7 
tariff disc allows the calling subscriber to hang 
up in the case of error so that it is only the 
charge for a local conversation which becomes 
due to be made. The tariff disc is, in this case, 
only stepped through a single step when the 
called subscriber answers. If, however, the call 
ing subscriber delays hanging up for more than 
20 seconds, then as described, the tariff disc will 
be stepped to the basic extent determined by the 
dalled zone. 
In the described example of construction, the 

units of charge incurred during the conversation 
were stored by the tariff disc and were only trans 
mitted to the calling subscriber's meter at the end 
of the connection. This is not, however, neces 
sarily the case in accordance with the invention. 
The switching steps can indeed be arranged to 
take place so that the transmission of the meter 
impulses to the calling subscriber's meter is ef 
fected when the tariff disc is stepped by the con 
tact ig without any storing of the meter impulses. 

Clearly, special metering switches can be con 
nected in the various circuits of the time-zone 
meter for statistical purposes. Thus, when the 
time-zone meter is seized by the prearranged first 
group selector, the lamp BL and the meter ZB are 
energized through the contact c so that the 
number of calls is recorded. 
In the circuit in which the time disc is stepped 

under the influence of the 10-second switch SS, is 
connected a meter ZD which indicates the time 
during which the time-zone meter remains seized. 
Ameter ZGD can also be connected to this circuit 
through the contact a 4 of the relay Z energized 
after the meter is brought into operation and 
which records the duration of the conversation. 
The meter ZGB lies in the energization circuit 

of the relay Z, and, at each energization of the re 
lay Z, is energized and therefore marks up the 
number of times the meter is effectively brought 
into operation. The meter switch ZS lies in the 
meter impulse circuit through which the meter 
impulses are transmitted to the b-wire and marks 
up the number of transmitted current impulses. 
By means of these five meter Switches, all infor 
mation necessary for statistical purposes can be 
obtained. 
The general arrangement of the time and me 

ter stepping device for the time and zone deter 
mining device with a time and tariff device is 
shown in Figures 8 to 10. 
A stationary shaft W is mounted in two bear 

ings L and L2 on a base plate G. The time disc 
f is movably mounted on the shaft W in the 
neighbourhood of the bearing f and can be 
stepped by means of an electromagnet DZ. On 
the side faces of the time disc 7, cams 9 are ar 
ranged which control the sets of contact springs 

These sets of contact springs are also fixed 
on the base plate G. 
The tariff disc it is arranged on the shaft W 

in the neighbourhood of the bearing 2 and has 
on both side faces cams G which control the Sets 
of contact springs ao. The tariff disc has 
teeth 5 on its periphery for actuating the Sets 
of contact springs to. The two stepping ratchet 
wheels 2 and 3 are connected to the tariff disc 

through the sleeve 4 and are provided with 
oppositely disposed teeth. The wheel 2 is 
stepped by the magnet DV and the wheel f3 by 
the magnet DR. 
A grease cap. FB serves for lubrication of the 

various bearings on the shaft W. 
Tn order that the space occupied by the whole 

arrangement may be made relatively small, the 
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base plate G is formed with cut out portions 
through which the stepping wheels, the tariff 
disc, the driving magnets and the Sets of contact 
springs project. 
In the time-zone meter illustrated in Figures 

ill to 16, the stepping of the zone value is ef 
fected by means of a mechanical 20ne determin 
ing device. 

If three series of current impulses are necess 
sary for determining the zone, then the zone de 
termining device must be arranged so as to have 
1000 different settings. A device is therefore 
provided which will be referred to as the “crite 
rion carrier' which consists of a number of 
discs 2 3 (Figures 11 and 12) mounted on a 
sleeve 25. The discs are separated by distance 
pieces 24 and are firmly pressed against a stop 
On the sleeve by means of a nut 26. The sleeve 
2:5 is connected to a toothed wheel 2 from 
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which projects a pin. 28 passing through holes 
in the discs 2 A3 and thus preventing them from 
rotating relatively to the toothed wheel. The 
toothed wheel 27 is also connected by means 
of pins 2 9 to a disc 220. A clock spring is ar 
ranged between the toothed wheel 2 and the 
disc 220 and has one end fixed to the disc 220 
while the other end is hooked on to a pin 22 
Which is arranged on the base plate 28. The 
plate 220 carries a further sleeve 222 on which 
a toothed wheel 223 is fixed. This toothed wheel 
223 has 11 teeth while the toothed wheel 2 
has 121 teeth. The toothed wheel 223 can be 
stepped by the pawl 224 of a magnet not illus 
trated in the drawings, while the toothed wheel 
27 can be stepped by another magnet not shown 
in the drawings. The assembly constituted by 
the toothed wheels 223 and 2 7. and the discs 
2 3 is freely movable on a fixed shaft 22 mount 

... ed in the base plate 2 and, in the normal posi 
tion, is held by means of the clock spring 230. 
The normal position is determined by a projec 
tion 225, which abuts against a projection 226 
pivotally mounted on the base plate. As this as 
sembly is displaceable on the shaft 22, it is 
held against displacement by a screw 22, in 
Serted in the free end of the shaft. A pointer 
228 is also preferably connected to the fixed shaft 
by means of the screw 227 so that the degree 
of displacement of the criterion carrier can be 
read off a scale arranged on the disc 229. 
Each disc 23 has 121 teeth 3. The teeth can 

be of different lengths and eight different lengths 
are provided, each length corresponding to one. 
of the eight different zone values. The teeth are 
milled over the whole circumference of the disc 
While the lengths are determined by stamping of 
Concentric circles in the upper surface of the 
discs (Figure 14). 

60 
The teeth 3 of the disc 2 13 can be cut to the required length by means of a pair of nippers 

or other similar tool. As there are always sev 
eral exactly similarly constructed time-zone me 
ters in an exchange, it is only necessary to carry 
out this work by hand on the disc of one of 
then. This disc can then be used as a template 
for all the other devices which are milled in a 
Simple manner as a bunch. In this way, an 
exact matching of the discs of all devices is ob 
tained. So that the testing need only extend to 
a single device. 
The provision of 21 teeth on each disc which 

is advantageous for the stepping of the criterion 
carrier in large and small steps has the advan 
tage that the position of rest between the large 
step stepping and the small step stepping can be 

tion of the distant Zone. 

2,099,616 
used for the evaluation. This is in particular 
necessary when, in a network of connections, a 
particular exchange can only be reached by pass 
ing through a particular operator, and, for eS 
tablishing, a connection to an operator's station, 
a smaller number of series of current impulses, 2 
for example, is required than for the determina 

For simplification of 
the circuits for bringing the zone determining de 
vice into operation, contacts are controlled by 
the criterion carrier. As soon as the criterion 
carrier leaves its position of rest when the large 
switching steps are effected by the toothed wheel 
223, the movable stop 226 is released and rotates 
through a small angle so that the contact UD 
is closed. The rods 29 which connect the disc 
220 to the toothed wheel 27 and the casing of 
the clock spring are so arranged that in each po 
Sition of rest which occurs between tWO. large 
steps of the criterion carrier, they may actuate a 
Contact which is not illustrated in the drawings. 
This contact thus remains, after the displace 
ment of the criterion carrier in large steps, in 
the same position in which it finds itself in the 
normal position of the criterion carrier. It is only 
when the criterion carrier is rotated by the 
small step stepping effected through the toothed 
wheel 2 and its associated electromagnet, by an 
amount which is smaller than the angular dis 
tance between two positions of rest, that the 
pin 2 9 releases the contact which moves into 
its working position. 
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In order to prevent an undesired backward 
rotation of the criterion carrier under the influ 
ence of the clock spring during and after the 35 
setting, a check pawl may be provided which is 
in engagement with the teeth of the toothed 
wheel, 27. For determining the tooth length correspond 
ing to the selected setting, a feeler member 32 is 
provided. This feeler can carry out two move 
ments. By the first movement, a disc 23 of the 
criterion carrier is selected, that is to Say, a 
selection takes place from 10 groups each of 100 
'possible settings. S. The second movement, which 
takes place in a direction radial to the disc 23, 
serves for establishing the length of the tooth 
corresponding to a particular setting selected 
from the selected group of 100. A special guide 
is provided for making possible this two-fold 
movement of the feeler member 32. A vertical 
guide pin 34 on which is mounted a carrier 37 
Which can be moved downwards against the ac 
tion of a spring 38 is mounted in a bearing 33 
fixed to the base plate 2. The forward end of 
the carrier 3 is made hollow and is closed by a 
screwed on cap 39. This end of the carrier 37 is 
also provided with a slot 40 which passes right 
through it and through which passes the feeler 
32. The carrier 37 is also surrounded by a pro 
tecting shield 52 which is fixed to the bearing 33 
and is slotted at 53 for the passage of the feeler 
32. The feeler 32 is formed with a bearing 4 
which slides in the hollow part of the carrier 37 
and is under the influence of a spring 42. The 5 
feeler 32 can thus move longitudinally relatively 
to the carrier 37 with the carrier in a direction 
at right angles to that longitudinal direction. 

For stepping the feeler along the carrier 37, 
a rack 43 is provided on which there is a pin 44 
which lies in the forked end 45 of the feeler 32. 

- The stepping pawl of an electromagnet which is 
not illustrated can engage with the rack 43. The 
upper part of the rack 43 has teeth 46 in which 
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a check pawl 47 which is pivotally mounted on 
the pin 48 on the bearing 33 can engage. 
The rack 43 is provided at its right hand end 

with a projection 49 forming a stop which, in 
the normal position of the rack, holds a contact 
to open. When the rack makes its first step 
under the action of the unillustrated electromag 
net, this contact nu) is closed. The stop 49 also 
has resilient Switch arms 50 fixed to it which, on 
movement of the rack, wipe over the contacts of 
a stationary contact bank 5 fixed in a suitable 
manner to the base plate 2. In this way, a 
special circuit can be closed at each step made 
by the rack 43. This arrangement for closing 
various circuits plays no part in the operation of 
the device for estimating the value of a par 
ticular setting of the criterion carrier. 
The setting of the feeler 32 is thus effected by 

stepping the rack 43 which carries the feeler with 
it. As the rack and feeler move to the right, 
the compression spring 42 is energized and the 
return movement is prevented by the check paw 
47 which engages in the teeth of the rack 46. 
The first step brings the feeler 32 above the ex 
treme left hand disc 3, the carrier 37 remaining 
at rest. 
The radial movement of the feeler 32 is ef 

fected through a projection 54 from the carrier 
37 against which bears the armature 55 of an 
unillustrated electromagnet. When this electro 
magnet is energized, the carrier 37 and the feeler 
32 are pressed downwards so that the lower end 
of the feeler moves downwards towards the cri 
terion carrier. This downward movement con 

35tinues until the feeler encounters a resistance, 

terion carrier. 
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that is to say, until it abuts on the head of the 
tooth 3 (the length of which depends upon the 
unit of value) of the selected disc 23 of the cri 

The length of this engaging 
movement of the feeler member 32 thus corre 
sponds to the particular unit of value. As is 
clear from the drawings, in the normal position, 
the forked projection of the feeler 32 lies on the 
upper surface of the shield 52 so that the feeler 
cannot return into that position before the se 
lecting movement is carried out. , 
The carrier 37 projects through a slot 56 in 

the base plate 2 and on the far side of the base 
plate has a projection 57 which is connected to a 
rack 58 (Figure 13). A check pawl 59 fixed on 
the base plate 2 engages in this rack 58 and 
prevents the carrier 37 from being lifted by the 
spring 38. The pitch of the teeth of this rack 58 
corresponds exactly to the units of the valle to 
be determined so that it is not necessary for the 
length of the various teeth in the discs 23 to be 
absolutely accurate as long as it is within the 
limits of the length corresponding to a unit of 
value. The correct position of the carrier 3T is, 
indeed, always determined by the engagement of 
the pawl 59 in the rack 58. The rack could, nat 

on the projection 57. 
A bent, rod 60 carrying an indicator 6 is 

fixed to the projection 5. This indicator 6 
moves over a scale 62 on the base plate 2 so 
that the determined value can be read off di 
rectly. Instead of or in addition to a scale and 
a pointer, a contact arm and as many fixed con 
tacts as there are units of value could be pro 
vided. In that case, a circuit would at any time 
be closed corresponding to the ascertained value 
through which a tariff device can be electrically 
controlled. 
In the example of construction now being de 

urally, be fixed and the check pawl be arranged. 

9 
scribed, the tariff device is directly and mechan 
ically controlled by means of the Zone determin 
ing device. For this purpose, two pins 63 and 
64 are provided on the projection 5 of the car 
rier 8, which are under the influence of springs 
its. Each of these pins 63 and 64 has a disc 66 
or 67 fixed to move with it. The armature 68 
of an unillustrated electromagnet moves in front 
of these discs and in each of its positions holds 
one of the discs 66, 6 back against the action of 
a spring 65 so that at any time only one pin 63 
or 64 can project. In Figure 12, the armature 
68 lies in front of the disc 67 and, consequently, 
holds back the pin 64. The pin 63, on the other 
hand, is free and bears against a meter stepping 
device 69 which is constructed as a storing wheel, 
The wheel 69 is freely mounted on the shaft 

22 which traverses the base plate 2. It is 
provided with a spring housing 70 which is fixed 
on the shaft 212. The spring in this, housing 
tends to rotate the storing wheel 69 in the di 
rection indicated by the arrow in Figure 13 but 
such rotation is prevented by the check pawl 72 
which is resiliently pressed into engagement with 
the teeth formed in the periphery of the stor 
ing wheel. A pin 73 is also provided on the stor 
ing wheel 69 which, in the normal position, bears 
against a movable stop 14 mounted on the base 
plate and holds this stop against the action of 
a spring 75. The projection 74 acts on a contact 
go which is reversed when the storing wheel 67 
reaches its normal position. An electromagnet 
TM is also provided which, by means of the step 
ping pawl 6 which engages in the teeth of 
the storing wheel 69, rotates the wheel 69 
against the action of the clock Spring in the cas 
ing 70. - 
There is a radial slot 77 in the storing wheel 

69 which, in the normal position of the storing 
wheel, lies in front of the pins 63 and 64 on the 
carrier 3. This slot does not reach quite as far 
as the circumference of the storing wheel so 
that, in the normal position of the carrier 37, 
the upper pin 63 cannot engage in the slot. If, 
however, the carrier 37 is depressed, then the pin 
63 comes in front of the opening of the slot TT 
and engages in the slot unless prevented from 
doing so by the armature 68. A number of con 
centric rows of holes 78 are provided in the stor 
ing wheel 69, each of which corresponds to a par 
ticular value determined by the height of the car 
rier 37. The holes in these rows 78 are spaced 
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at various angles over the storing wheel 69. The 
angular distance between two neighbouring holes 
in a row corresponds to a particular unit of value. 
For example, for seven different zone values cor 
responding to the selector setting, with the de 
Scribed arrangement, 14 different rows of holes 
are provided. The first seven of these rows of 
holes correspond to the seven tariffs for the dif 
ferent Zones. The Second seven rows of holes 
are for the purpose of enabling a switching over 
to a different tariff to be effected at particular 
times, for example, so that at night calls are 
charged at a cheaper rate. The first seven rows 
of holes are selected by the pin 63 while the sec 
Ond Seven rows of holes are selected by the pin 
64. The switching over to the alternative tariff 
is effected by putting the pin 63 into action and 
the pin 64 out of action or vice-versa through 
energization or de-energization of the unillus 
trated electromagnet controlling the arma 
ture 68. 1 
The series of holes in the storing wheel 69 are 

fixed once and for all when the tariff is fixed. 
a 
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In order to make an alteration of the tariff de 
vice easy when the tariff is altered, these rows 
of holes are preferably stamped out of a disc of 
sheet steel fixed to the storing wheel 69 and 
which is changed when the tariff is altered, 
A time disc 79 having a spring housing 80 is 

rotatably mounted on the shaft 22. The spring 
in this housing 86 urges the time disc 9 into its 
normal position in which a pin 8 (Figure 12) 
On this disc bears against a projection 9 con 
nected to the stationary shaft. 
9 has teeth round its circumference in which 
a check pawl 82 can engage. An electromagnet 
ZM is also provided, the stepping pawl 83 of 
which allows the disc 79 to be stepped against 
the action of the spring in the housing 80. The 
stepping pawl 83 has a pin 84 which bears on a 
projection from the storing wheel check pawl 2 
So that at each attraction of the electromagnet 
ZM, this check pawl is lifted out of the teeth 
of the storing wheel 69. The time disc 9 is also 
provided with switch cams 85 at particular in 
tervals on one side which act on a cam 86 on 
a member 89 arranged for movement along a 
stationary shaft 8 against the action of a spring 
88. When one of the cams 85 moves past the 
calm 86, the member 89 is displaced towards the 
base plate for a short time. This member 89 has 
a slotted part 90 which engages over a fixed pin 
9 (Figure 16) and which lies in front of the 
pins 63, 64 of the carrier 3 and limits the move 
ment of these pins under the action of their 
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Springs 65. When the member 89 returns into 
the position shown in Figure 12, the effective 

: pin 63 is drawn away from the storing wheel 69. 
However, before the pin 63 leaves the slot 
in the storing wheel, a check paw 93, which is 
visible in Figures 13 and 16, is released by a pro 
jection 92 (Figure 16) of the member 89 and 
engages in the teeth i? of the storing wheel 69. 
This check pawl 93 is so arranged that its edge 
is displaced relatively to the forward edge of the 
slot by half a pitch of the teeth A. When 
the member 89 makes its return movement, the . 
pawl 93 will thus first of all engage in the teeth 
So that the pin 63 is removed from the slot 77. 
As the return movement of the member 89 under 
the action of a cam 85 on the cam 86 always 
takes place at the instant of energization of the 

50. 

55 

30 

70 

75 

magnet AM which steps the disc 79, the storing 
Wheel check pawl '72 is lifted at this instant. 
Thus, when the pin 63 comes out of the slot 77. 
the storing wheel 69 is released and, under the 
action of the spring in the housing e, moves 
in the direction of the arrow through half a pitch 
of the teeth 7 whereupon the movement is 
stopped by the check pawi 3. 
The movement of the member 89 Only takes 

place for a short time. As soon as the cam 86 
is again free, the member 89 is moved forward 
inder the action of the spring 88. In this Way, 
the pin 63 is first of all released and bears 
against the storing wheel under the action of 
its spring 65 and thus can no longer engage in 
the slot 77 because the latter is displaced by half 
a tooth pitch. On the occurrence of the further 
forward movement of the member 89, the projec 
tion 92 is removed from beneath the check pawl 
93 and lifts the latter. The storing wheel 69 is 
now again released and rotates until the pin 63 
engages in the next hole of the series of holes 
Selected by the height of the pin 63 in accordance 
With the ascertained value. The storing wheel 69 
remains in this position until the next cam 85 
of the time disc 79 abuts against the cam 86 on 

The time disc 

2,099,616 
the member 89. The time disc 79 is stepped at 
equal intervals of time, 5 seconds for example, by 
means of the electromagnet Z.M. The arrange 
ment of the cam 85 on the periphery of the wheel 
9 thus determines the instant at which a stor 

ing of the charge that is to be made according 
to the existing tariff is to be effected by means 
of a rotation of the storing wheel. This occurs, 
for example, after the first 15 seconds after the 
Setting into operation of the wheel 9, again after 
the expiration of the first three minutes and then 
again after the expiration of every subsequent 
minute up to a maximum of 12 minutes. 
At each of these instants, the storing wheel 

69 is released and is then rotated through the 
angular distance between the holes of the selected 
rOW. It can quite clearly be seen that in this 
Way any desired graduation of a tariff can be 
obtained in that, for example, by means of the 
release after the first 15 seconds, a stepping takes 
place to a particular extent and by means of the 
release after each following minute, a stepping 
takes place through a smaller amount which can 
Constantly increase. 

In order to indicate to the subscriber the in 
stant of time at which the charge storing opera 
tion for the call is undertaken, cams 94 are 
provided on the time disc 9 at the same intervals 
as the cams 85 which can actuate contacts 
through which, for example, the circuit for a 
buzzing signal is closed. These cams 94 are set 
at a Small angular distance in advance of the cams 
85 so that on the periodical stepping of the 
time disc 79 by means of the electromagnet ZM, 
a cam 94 actuates a stationary contact about 10 
seconds earlier than the next cam 85 comes into 
engagement with the cam 86 on the member 89 for 
the purpose of releasing the storing wheel 69. 
A further can 95 is provided on the time disc 

9 which has a somewhat greater length than 
the cam 94. After a complete rotation of the 
time disc 79 which takes 12 minutes, this cam 
actuates a special contact not illustrated in the 
drawings through which, for example, the con 
nection can be positively broken. 
An indicator 97 is also fixed on the shaft 22 by 

means of a Screw 96 and a scale is arranged on 
the time disc 79 in suitable fashion so that the 
duration of the call can be read directly at any 
time by the degree of displacement of the time 
disc 9, s 

It is clear that the zone, in which the called 
subscriber's exchange is situated is first of all as 
certained by displacement of the feeler 32 along 
the carrier 37 and by rotation of the criterion 
carrier in large and small StepS, and that the 
value of this zone is then obtained by lowering the 
feeler. This value is represented by the height 
of the pins 63, 64 connected to the carrier 37 and 
can be read of the scale 62. It is also clear that 
a Storing of values will be carried out by rota 
tion of the storing wheels 69 in accordance with 
the various intervals of time. This rotation takes 
place through an angular amount which is deter 
mined by the distance between the holes of the 
Series of holes selected by the height of the ef 
fective pin. At the end of the connection, meter 
ing current impulses, the number of which is 
dependent upon the charge amount that has been 
stored, have to be sent to the calling subscriber's 
meter. For this purpose, pins 98 are arranged 
on the storing wheel 69 at equal distances from 
each other which can work a contact g (Figure 
13). The number of pins in this ring is a multi 
ple of the number of teeth 7 on the storing wheel 
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69. This is essential in order that various charges 
may be rounded of. For example, if the night 
charge is only two-thirds of the day charge, then 
the angular distance between the holes of the 
innermost seven rows of holes wiped over by the 
pin S4 must be exactly two-thirds of the outer 
seven rows of holes wiped over by the pin S3. 
In this way, it can be obtained that although 
from instant to instant a further rotation of 
the storing wheel 6) takes place, no raising of the 
charge takes place. If the number of pins is a 
multiple of the number of teeth T, then the 
storing wheel can be stepped through one or more 
teeth without causing a new pin 88 to come under 
the contact g. 
The production of the metering current in 

pulses by wiping of the pins 88 over the rollers 
99 (Figure 13) controlling the contact g has the 
advantage that the emission of current impulses 
is effected with absolute accuracy and exactness, 
no distortion in the transmission occurring as 
may occur when the transmission is effected by 
means of relays. Also, in this way, the sending 
of the meter current impulses is concluded by 
the time the wheel B has returned into normal position whereas, if the meter current-impulse 
circuit were controlled by a contact itself con 
trolled by the electromagnet which effects the 
step by step return movement of the storing 
wheel 69, it might easily happen that this electro 
magnet is not de-energized on reachhng the nor 
mal position of the storing wheel 9, and, there 
fore, sends out further current impulses. 
The electromagnet TMI, the check pawl 6 of 

which engages the teeth , is, as already men 
tioned, provided for returning the storing wheel 
69. In order that the storing wheel may be 
rotated, the pin 3 or 4 which has been opera 
tive until then has to be lifted out of the selected 
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series of holes. For this purpose, when the super 
vision of the connection is ended, an electromag 
net AM (Figure 16) is energized, the armature 
of which has a projection f by means of which 
the actuation of a contact as and various nine 
chanical controlling steps are effected. The de 
vice necessary for this purpose is illustrated in 
detail, in Figure 16. It consists essentially of a 
shaft to rotatably mounted in the base plate 
2 i? and on which the various switching cams are 
fixed. A spring 8 engages with the switching 
cam 2 and tends to hold the shaft Of always 
in a particular normal position. A pin it is . 
fixed on the switch can E4 and lies between two 
pins 06 of the armature it so that on energiza 
tion of the electromagnet AM, the shaft it is 
rotated against the action of the spring f. 
On the occurrence of this rotary movement, a 
check pawl O is first of all released by a pro 
jection OT of the cam 04 and engages in the 
storing wheel teeth . This check pawl OS is 
so arranged that its position of engagement reg 
isters with the holes in the rows of holes and 
thus is not displaced through half a tooth pitch 
relatively to the running edge of these holes as 
was the above mentioned check paw 93. By 
the engagement of the check pawl 8, the posi 
tion taken up by the storing wheel S is main 
tained independently of the pins S8, 64. 
On further rotation of the shaft Of, the 

oblique projection of a cam 9 abuts against the 
member 89 and presses this member towards the 
base plate so that the pin or B4 is, in the al 
ready described manner, brought out of engage 
ment with the sel series of holes in the 
storing wheel G9. - 

After this return movement of the pins 68, 64, 
a projection of the cam O2 removes the 
check pawl S9 out of the rack 58 so that the car 
rier 8 is lifted under the action of the spring 
34 and separates the feeler 32 from the criterion 
carrier. 
On further rotation of the shaft of, a cam 

removes the check pawl 4 out of the rack 
46 so that the feeler 32 returns into the normal 
position under the action of the spring 42 in 
which position the contact no is actuated by the 
projection 49. When this movement occurs, the 
lower end of a pin f2 fixed to the rack 46 en 
gages under the check pawl on the criterion car 
rier which has already been mentioned and which 
is not shown in the drawings and which is in 
engagement with the toothed wheel 27. The 
check pawl is thus displaced and the criterion 
carrier is consequently released and rotates un 
der the influence of the clock spring fixed to the 
plate 220 until its projection 225 abuts against 

normal position is reached. . In this position the 
contacts to and oup are again reversed. 
By means of the return of the carrier member 

37 into its normal position, a rod f connected 
to the check pawl 82 and the free end of which 
lies on the upper edge of the rack 58, is lifted so 
that the check pawl 82 is brought out of engage 
ment with the time disc 79 and this disc, also 
under the influence of the clock spring arranged 
in the spring housing 80, is returned into its 
normal position determined by the stop 8. 
The energization of the electromagnet AM also 

has the result that the whole of the hitherto dis 
placed parts are returned with the storing wheel 
69 into their normal positions. It is only this 
storing wheel which is held in the displaced posi 
tion by the check pawl fes and the check pawl 
T2. The electromagnet AM remains energized 
for the whole duration of the return movement. 
Thus, by means of the contact g, current impulses 
are sent out until the projection 73 of the storing 
wheel abuts against the movable stop 74 whereby 
the contact go is opened which causes the ener 
gization circuit of the electromagnets AM and 
MI to be broken. 2 
As already described, in this example of con 

struction, the value of the call is determined by 
means of a downward movement of the carrier 
ST. It may, however, be necessary that no nul 
tiple metering should take place in the first 
evalution so that on the determination of only a 
small value, the storing wheel 69 and the time 
wheel 79 remain in their normal position. In 
order to obtain a positive dependence for this 
purpose, contacts eno, em, em2 (Figure 12) are 
closed by the member 60 which is connected to 
the carrier member 37. The contact emo is closed 
when the carrier member is lowered through one 
step, the contact emf when the carrier member is 
lowered through two steps, while the contact 
e2 is only closed when the carrier member is 
lowered through at least three steps. For ex 
ample, the circutt for the stepping magnet ZM 
of the time disc 79 is first of all closed by this 
contact em 2 so that thus a multiple metering 
can only take place in dependence upon the time 
and the established value when the product is 
at least 3. The contact emf a can, for example, 
effect a metering by one step which is appro 
priate for local calls while other switching func 
tions can be carried out through the contact 
en). 

If special contacts are to be closed in depend 
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2 
ence upon the rotation of the discs of the cri 
terion carrier through large and Small steps, 
then fixed contacts 4 are arranged on the cir 
cuimference of the criterion carrier (Figure 15) 
Which can be actuated by cams of the criterion 
carrier. In their simplest form, these cams are 
formed by stampings out of a sheet 5 which 
is inserted in one of the slits in the discs 2 3 
and is connected in suitable fashion, by bending 
for example, to the last of these discs. In this 
way, it is possible to close circuits in particular 
ositions of the criterion carrier. 
By connecting the contacts 5 which, on dis 

placement of the feeler 32, are wiped over by the 
arm 50, to the contacts 64, it is possible, for each 
of the 1000 possible settings, to actuate the cir 
cuits corresponding to the setting of three selec 
tors of the trunking scheme. This may be neces 
Sary in order, for example, to re-route the con 
nection made by a subscriber over a simpler and 
shorter path. 
The arrangement of the whole of the moving 

parts of the described time-zone meter on one 
side of a stationary base plate 2f ) has the ad 
vantage that these parts are easily accessible and 
that the degree of displacement of the individ 
lial parts is visible. 
The supply of current to the various electro 

magnets and mechanically controlled contacts is 
effected through a contact strip 6 (Figure 12) 
which is arranged at the base 7 of the base 
plate 2 d. The contacts 8 of this strip 6 
are made, in known fashion, as pins so that if 
the arrangement is fixed to a frame, an elec 
trical connection can be made without difficulty 
with the contact springs of a corresponding oppo 
Site strip. In this way, easy interchangeability 
of the described device is obtained. 
We claim:- 
1. A device for time and zone metering in tele 

phone systems, comprising means for ascertain 
ing the zone value of a connection, a time switch 
device and a movable meter stepping device, said 
time switch device being adapted at intervals of 
time corresponding to the unit periods of con 
versation to start a movement of said meter step 
ping device, and said meter-stepping device be 
ing provided with means adapted to limit the 
movement thereof to an extent determined by 
the ascertained zone value and by the time inter 
Val at that moment; the last named means being 
arranged in several groups, each group corre 
Sponding to a zone value and the means within 
each of said groups corresponding to a different 
interval of time." 2. A device for time and zone metering in tele 
phone systems, comprising means for ascertain 
ing the zone value of a connection, a time Switch 
device and a meter stepping device, said time switch device being adapted to produce energi 
zations at intervals of time for stepping Sald 
Imeter stepping device, and said meter stepping 
device being constructed as a rotary disc, said disc . 
being provided with means arranged in several 
concentric rows corresponding to the number of 
zone values and adapted to limit the rotation of 
said disc to an angle determined by the ascer 
tained ZOne Value. 

3. A device for time and zone metering in tele 
phone installations, comprising means for ascer 
taining the zone value of a connection, a time 
switch device and a movable meter stepping de 
vice, said time switch device being provided with 

75 
means for at intervals of time corresponding to 
the unit periods of conversation starting a move 

2,099,616 
Enent of said meter stepping device and said 
meter stepping device being provided with means 
for limiting its such movement to an extent de 
termined by the ascertained zone value and by 
the time interval at that moment; the last named 
means being arranged in several groups, each 
group corresponding to a Zone value and the 
means within each of Said groups corresponding 
to a different interval of time. 

4. A device for time and ZOne metering in tele 
phone installations, comprising means for ascer 
taining the zone value of a connection, a time 
Switch device Constructed as a rotary disc and 
a meter stepping device, the disc of said time 
switch device being provided with cams arranged 
at' particular angular distances for the produc 
tion of energizations for stepping the meter step 
ping mechanism at intervals of time and Said 
meter stepping mechanism being provided with 
several groups of means, each group correspond 
ing to a zone value and each means within One 
of said groups corresponding to a different inter 
Val of time, said means being adapted to limit 
the stepping of said meter stepping device to an 
extent determined by the ascertained Zone value 
and by the actual interval of time. 

5. A device for time and ZOne metering in tele 
phone installations with calling and called Sub 
scribers, comprising means for ascertaining the 
zone value of a connection, a time Switch device, 
a movable meter stepping device, means aSSO 
?ciated with said time switch device for closing 
energizing circuits for starting a movement of 
said meter stepping device at intervals of time 
corresponding to the unit periods of conversa 
tion, means associated with said time switch de 
vice for signalling the calling subscriber, said 
meter. stepping device being provided with means 
adapted to limit the movement thereof to an ex 
tent determined by the ascertained Zone value 
and by the time interval at that moment; the 
last named means being arranged in several 
groups, each group corresponding to a Zone value 
and the means within each of said groups corre 
sponding to a different interval of time. 

6. A device for time and zone metering in 
telephone installations, comprising means for 
ascertaining the zone value of a connection, a 
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time switch device, a movable meter stepping de 
vice, means associated with said time Switch de 
vice for starting a movement of said meter step 
ping device and means associated with Said time 
switch device for signaling the calling subscriber 
and means for limiting the movement of Said 
meter stepping device to an extent determined 
by the ascertained zone value, said signaling 
means being arranged so as to be actuated be 
fore actuation of said means for starting a 
movement of said meter stepping device. 

7. A device for time and zone metering in tele 
phone installations with calling and called sub 
scribers, comprising means for ascertaining the 
zone value of a connection between a calling and 
a called subscriber, a movable meter stepping de 
vice and a time switch device, said time Switch 
device being provided with means for starting a 
movement of said meter stepping device, with 
means for signaling the calling subscriber and 
with means for cutting off the connection at the 
expiration of a particular period of time when 
the called subscriber fails to reply, and Said meter 
stepping device being provided with means for 
limiting its movement to an extent determined 
by the ascertained zone value and by the actual 
interval of time. 
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8. A device for time and zone metering in tele 

phone installations with calling and called sub 
scribers, comprising means for ascertaining the 
Zone value of a connection between a calling and a 
called subscriber, a time switch device, a mov 
able meter stepping device, means asociated with 
said time switch and adapted to start a move 
ment of said meter stepping device, means con 
trolled by the called subscriber adapted to make 
said means of said time switch effective after the 
expiration of a minimum length of time after 
the called subscriber has answered and means 
associated with said meter stepping device for 
limiting the distance through which it is moved 
in accordance with the ascertained zone value 
and the actual interval of time. 

9. A device for time and zone metering in tele 
phone installations, comprising a device for as 
certaining the Zone value of a connection, a time 
Switch device, a movable meter stepping device, 
circuits for moving said meter stepping device 
step by step, and means associated with said time 
Switch device for controlling said stepping cir 
cuits for starting a step by step movement of said 
meter stepping device at intervals of time corre 
Sponding to the unit periods of conversation, said 
meter stepping device being provided with means 
adapted to limit the movement thereof to an ex 
tent determined by the ascertained zone value and 
by the time interval at that moment; the last 
named means being arranged in several groups, 
each group corresponding to a zone value and 
the means within each of said groups correspond 
ing to a different interval of time. 

10. A device for time and zone metering in tele 
phone installations, comprising a device for as 
certaining the zone value of a connection, a time 
switch device, a meter stepping device and means 
for locking said meter stepping device against 
movement, means associated with said time switch 
device for mechanically controlling said locking 
means and means associated with said meter step 
ping device for limiting the distance through 
which it is stepped in accordarice with the ascer 
tained zone value. 

11. A device for time and zone metering in tele 
phone installations, comprising a device for as 
certaining the Zone value of a connection, a time 
Switch device and a movable meter stepping de 
vice; said time switch device being adapted at 
intervals of time corresponding to the unit periods 
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of conversation to produce energizations for 
starting a movement of said meter stepping de 
vice; and said meter stepping device being pro 
vided with means adapted to limit the move. 
ment thereof to an extent determined by the as 
certained zone value and by the time interval at 
that moment, the last named means being ar 
ranged in several groups, each group corre 
Sponding to a Zone value and the means within 
each of said groups corresponding to a different 
interval of time; the meter stepping device being 
further provided with means for transmitting a 
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number of metering current impuises corre 
sponding to the extent to which it is moved or 
stepped. 

12. A device for time and zone metering in 
telephone installations, comprising a device for 
ascertaining the Zone value of alconnection, a 
movable time switch device, a movable meter 
stepping device mounted for rotation, means for 
moving said meter stepping device, and means for 
Switching said meter stepping device back into 
its normal position; said time switch device being 

13 
adapted at intervals of time corresponding to the 
unit periods of conversation to produce energiza 
tions for starting a movement of said meter step 
ping device; and Said meter stepping device being 
provided with means adapted to limit the move 
ment thereof to an extent determined by the 
ascertained zone value and by the time interval 
at that moment, the last named means being ar 
ranged in several groups, each group correspond 
ing to a Zone value and the means within each of 
Said groups corresponding to a different interval 
of time; said meter stepping device being also 
provided with means for transmitting a number 
of metering current impulses corresponding to 
the extent to which it is moved, and said means 
for transmitting the metering current impulses 
being effective only upon the switching back of 
Said meter stepping device into normal position. 

13. A device for time and zone metering in 
telephone installations, comprising a device for 
ascertaining the ZOne value of a connection, a 
time Switch device, a meter stepping device and 
a number of contacts corresponding to the num 
ber of Zone values related to said meter stepping 
device, said time switch device being adapted to 
produce energizations at intervals of time for 
stepping Said meter stepping device, said meter 
stepping device being provided with several 
groups of means for controlling said contacts, 
each group corresponding to one of said contacts 
and each means within one of said groups corre 
sponding to a different interval of time, and 
Said device for ascertaining the Zone value being 
adapted to close a number of circuits correspond 
ing to the number of Zone values, each of said 
circuits including one of said contacts controlled 
by Said means of the meter stepping device. - 

14. A device for time and zone metering in 
telephone installations, comprising a device for 
ascertaining the Zone value of a connection, a 
time switch device, a meter stepping device, 
means for mechanically locking said meter step 
ping device against movement, said time switch 
device being adapted to control mechanically 
said locking means for said meter stepping device 
at particular intervals of time and said meter 
stepping device being provided with mechanical 
means for limiting its stepping to an extent de 
termined by the ascertained zone value, 

15. A device for time and zone metering, com 
prising a device for ascertaining the zone value of 
a connection and adapted to close a number of 
circuits corresponding to the number of zone 
Values, a time switch device, a driving magnet for 
said time Switch device, an intermittently closed 
switch, two stepping circuits for said time switch 
device, one of said stepping circuits being con 
trolled by said intermittently closed switch and 
being adapted to step said time switch device 
intermittently, a meter stepping device, a driv 
ing magnet for said meter stepping device, means 
associated with said switch for closing a circuit 
for said driving magnet of said meter stepping 
device, a plurality of contacts corresponding to 
the number of Zone values, means associated with 
said meter stepping device for influencing said 
contacts, said second stepping circuit for said 
time switch device being adapted to wipe over 
the contacts of the meter stepping device and 
the contacts of said device for ascertaining the 
zone value and being adapted to step said time 
Switch device through one step. 

16. A device for time and zone metering in 
telephone installations, comprising a device for 
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4. 
ascertaining the zone value of a connection, a 
time Switch device, a meter stepping device, two 
ratchet wheels provided with oppositely acting 
teeth connected to said meter stepping device, 
a check pawl and a driving pawl for each of said 
ratchet wheels and means actuated by said driv 
ing pawls for disengaging said check pawls, said 
time switch device being adapted to produce ener 
gizations at intervals of time for stepping said 
meter stopping device, said meter stepping device 
being provided with means for limiting its step 
ping to an extent determined by the ascertained 
Zone value. 

17. A device for time and zone metering ac 
cording to claim 16, in which a driving pawl for 
one ratchet wheel and a check pawl for the 
Oppositely running ratchet wheel are arranged 
side-by-side in pairs. 

18. A time zone counter according to claim 16, 
in which said driving pawl for one wheel and 
Said check pawl for the opposite running wheel 
are arranged as a pair side-by-side, and a driving 
lever associated with each of said driving pawls, 
and a projection on each of said driving levers 
adapted to act on the associated check pawl 
during the stepping movement. 

i9. A device for time and zone metering in 
telephone installations, comprising a device for 
ascertaining the zone value of a connection, a 
time Switch device, a meter, stepping device, said 
time switch device being adapted to produce ener 
gizations at intervals of time for stepping said 
meter stepping device, said meter stepping de 
Vice being provided with means for limiting its 
stepping to an extent determined by the ascer 
tained Zone value, two oppositely acting ratchet 
Wheels connected to said meter stepping device, 
a check pawl and driving pawl for each of said 
ratchet wheels, a driving pawl for one wheel and 
a check pawl for the oppositely running wheel 
being arranged side-by-side, a driving lever con 
nected to each driving pawl, a projection on each 
of said driving levers, a pivoted lever on each of 
said check pawls arranged with one end in the 
path of movement of said projection on one of 
Said driving levers, a stop pin on each of said 
check pawls and a spring acting on each of said 
pivoted levers. 

20. A device, for time and zone metering in 
telephone installations, comprising a device for 
ascertaining the Zone value of a connection, a 
time switch device, a meter stepping device con 
structed as a rotary disc and being provided with 
Several concentric rows of holes, a stop pin con 
trolled by said first mentioned device and adapted 
to engage in Said holes, a spring acting on said 
meter stepping device and locking means for pre 
venting movement of said meter stepping device 
under the influence of its spring, said time switch 
device being adapted to control said locking 
means at particular intervals of time. 
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21. A device for time and zone metering in 
telephone installations, comprising a device for 
as?ertaining the zone value of a connection, a 
time Switch device constructed as a rotary disc 
and provided with cams, a meter stepping device 
constructed as a rotary disc and provided with 
Several concentric rows of holes, a stop pin con 
trolled by said first mentioned device, adapted to 
engage in said holes, a spring acting on said meter 
stepping device and a bent member acting on said 
stop pin, said cams of said time swicch device 
being adapted to control said member tempo 
rarily. 

2,099,616 
22. A device for time and zone metering in 

telephone installations, comprising a device for 
ascertaining the zone value of a connection, a 
time Switch device constructed as a rotary disc 
and provided with a plurality of cams, a meter 
stepping device constructed as a rotary disc and 
provided With a plurality of concentric rows of 
holes, a stop pin controlled by said device for 
ascertaining the Zone value and adapted to en 
gage in said holes, a bent member controlled by 
said cams and acting on said stop pin, a spring 
acting on said meter stepping device and check 
pawls acting on said meter stepping device, said 
check pawls being controlled by said bent mem 
ber, said bent member being adapted, on being 
temporarily actuated, to control said stop pin 
and Said check pawl in such a way that on dis 
engagement of Said stop pin, said meter stepping 
device is released for a partial rotation under the 
action of its spring and, on re-engagement of said 
stop pin, is then completely released. 

23. A device for time and zone metering in 
telephone installations, comprising a device for 
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ascertaining the zone value of a connection, a 
time Switch device, a movable meter stepping de 
vice, said time Switch device being adapted at 
intervals of time corresponding to the unit periods 
of Conversation to produce energizations for start 
ing a movement of said meter stepping device, 
and said meter stepping device being provided 
with two groups of several series of means for 
limiting its movement to an extent determined by 
the ascertained zone value and by the time inter 
Val at that moment; the last named means being 
arranged in several groups, each group corre 
sponding to a ZOne value and the means within 
each of said groups corresponding to a different 
interval of time; together with means for selec 
tively making effective a group of limiting means 
for said meter stepping device corresponding to 
the tariff in force. 
24. A device for time and Zone metering in 

telephone installations, comprising a device for 
ascertaining the ZOne value of a connection, a 
time switch device and a meter Switching device, 
said time Switch device being adapted to produce 
energizations at intervals of time for stepping 
said meter stepping device, said meter stepping 
device comprising for each zone value two series 
of cams and two contacts controlled by said 
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cams and means for selectively switching in one 
of Said two contacts according to the appropriate 
tariff. 

25. A device for time and zone metering in 
telephone systems, comprising means for ascer 
taining the zone value of a connection, a time 
switch device and a movable meter stepping de 
vice, said time switch device being adapted at 
intervals of time corresponding to the unit pe 
riods of conversation to start a movement of said 
meter stepping device, and said meter stepping 
device being provided with means adapted to limit 
the movement thereof to an extent determined by 
the ascertained Zone value and by the time in 
terval at that moment; the last named means 
being arranged in several groups, each group 
corresponding to a Zone value and the means 
Within each of said groups corresponding to a 
different interval of time, and the said means 
for limiting the movement of said meter step 
ping device including stop pins associated there 
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With and holes arranged in concentric rows upon 
the same cooperating with said stoppins con 
trolled by the device for ascertaining the zone 
value, two concentric rows of holes i ng provid 5 
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ed for each zone value and two pins being con 
trolled by said device for ascertaining the zone 
value, and means for selectively making effective 
one of said pins corresponding to the tariff in 
force. 

26. A device for time and zone metering in 
telephone installations, comprising a device for 
ascertaining the zone value of a connection, a 
time switch device and a meter stepping device, 
said first mentioned device comprising two ro 
tary selectors, one of said rotary selectors being 
provided with a plurality of switch arms and 100 
switch contacts for each of said switch arms, said 
time switch device being adapted to close cir 
cuits at intervals of time for stepping said meter 
stepping device, and said meter stepping device, 
being provided with means for actuating a num 
ber of contacts corresponding to the number of 
Zone values, said contacts being electrically con- . 
nected to the contacts of said device for estab 
lishing the Zone value. - 

27. A device for time and zone metering in 
telephone installations, comprising a device for 
ascertaining the zone value of a connection, a 
time device and a meter stepping device, said first 
mentioned device comprising two movable men 
bers, one of said movable members being provided 
with a plurality of different means, the other 
of said members being adapted to evaluate one of 
said means, said time switching device being 
adapted to start a movement of said meter step 
ping device at intervals of time and said meter 
stepping device being adapted to limit its move 
ments to an extent determined by the evaluated 
es. 
28. A device for time and zone metering in tele 

phone installations, comprising a device for as 
certaining the ZOne value of a connection, a time 
switch device and a meter stepping device, said 
first mentioned device comprising two movable 
members, one of said movable members being 
provided with a plurality of teeth, the other of 
said movable members being adapted to deter 
mine the length of each of said teeth, said time 
Switch device being provided with means for 
starting a movement of said meter stepping de 
vice at intervals of time, said second mentioned 
movable member acting on said meter 
device for limiting its movements. 

29. A device for time and zone metering in tele 
phone installations, comprising a device for as 
certaining the Zone value of a connection, a time 
switch device and a meter stepping device, said 
device for ascertaining or establishing the one 
value comprising a movable carrier member, a 
plurality of pins on said carrier member, a mov 
able feeler member for determining the length of 
said pins and means for stepping said carrier 
member in large and small switching steps; said 
time switch device being adapted at intervals of 
time corresponding to the unit periods of conver 
sation to start a movement of said meter stepping 
device, and said stepping device being provided 
with means adapted to limit the movement there 
of to an extent determined by the ascertained 
ZOne value and by the time interval at that no 
ment, the last named means being arranged in 
several groups, each group corresponding to a 
zone value and being selected by said feeler mem 
ber, the means within each of said groups corre 
sponding to a different interval of time. 

30. A device for time and zone metering in tele 
phone installations, comprising a device for as 
certaining the zone value of a connection, a time 
switch device and a meter stepping device, said 
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device for establishing the zone value comprising 
a shaft, a movable member rotatably arranged 
on said shaft, a plurality of discs on said movable 
member, a plurality of teeth on each of said discs, 
a feeler member, a guide for the movement of said 
feeler member along said shaft, means for moving 
said feeler member radially to said shaft for de 
termining the length of said teeth; said time 
switch device being adapted at intervals of time 
corresponding to the unit periods of conversation 
to start a movement of said meter stepping de 
vice, and said stepping device being provided with 

O 

means adapted to limit, the movement thereof , 
to an extent determined by the ascertained Zone 
value and by the time interval at that moment, 
the last named means being arranged in several 
groups, each group corresponding to a zone value 
and being selected by said feeler member and the 
means within each of said groups corresponding 
to a different interval of time; and means for 
stepping the said carrier member in large and 
small switching steps. 
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31. A device for time and zone metering in 
telephone installations, comprising a device for 
ascertaining the Zone value of a connection, a 
time switch device and a meter stepping device, 
said device for establishing the zone value con 
prising a movable carrier member, means for 
stepping said carrier member in large and small 
switching steps, said means including a plurality 
of teeth on said carrier member, means for ac-. 
tuating contacts on said carrier member and a 
movable feeler member for determining the 
length of the teeth of said carrier member; said 
time switch device being adapted at intervals of 
time corresponding to the unit periods of con 
versation to start a movement of said meter step 
ping device, and said stepping device being pro-. 
vided with means adapted to limit the movement 
thereof to an exteat determined by the ascer 
tained zone value and by the time interval at 
that moment, the last named means being ar 
ranged in several groups, each group correspond 
ing to a zone value and being selected by said 
feeler member and the means within each of said 
t corresponding to a different interval of 

- . . . 

32. A device for time and zone metering in 
telephone installations, comprising a device for 
ascertaining the zone value of a connection a 
rotary time switch device, a rotary meter stepping 
device, said time switch device being adapted to 
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produce energization at intervals of time for 
stepping said meter stepping device, said 'meter 
stepping device being provided with several 
groups of means, each group corresponding to a 
Zone value and each means within one of said 
groups corresponding to a different interval of 
time, said means being adapted to limit the step 
ping of said meter stepping device to an extent 
determined by the ascertained one value and by 
the time interval at that moment, a base plate 
and a stationary shaft fixed in-said base plate, 
said time switch device and said meter steppin 
device being arranged on said stationary shaft. 

33. A device for time and one metering in tele 
phone installations, comprising a device for as 
certaining the zone value of a connection, a ro 
tary time switch, a rotary meter stepping de 
vice, said time switch device being adapted to pro 
duce energization at intervals of time for step 
ping said meter stepping device, said meter step 
sing device being provided with several groups 
of means, each group corresponding to a zone 
value and each means withia one of said groupe. 
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corresponding to a different interval of time, said 
means being adapted to limit the stepping of said 
meter stepping device to an extent determined . 
by the ascertained Zone value and by the time 
interval at that moment, a base plate and a sta 
tionary shaft fixed in said base plate, said time 
switch device and said meter Stepping device be 
ing arranged on said stationary shaft, said base 
plate being provided with openings for the pas 
sage of individual parts of said time Switch de 
vice and said meter stepping device. 

34. A device for time and zone metering in 
telephone installations, comprising a device for 
ascertaining the ZOne value of a connection con 
sisting of a rotary carrier member and a feeler 
member, a rotary time switch device, a rotary 
meter stepping device, said time switch device 
being adapted to produce energization at inter 
vals of time for stepping said meter stepping de 

2,099,618 
vice, said meter stepping device being provided 
with several groups of means, each group corre 
sponding to a zone value and each means within 
one of said groups corresponding to a different 
interval of time, said means being adapted to 
limit the stepping of said meter stepping device 
to an extent determined by the ascertained zone 
Walue and by the time interval at that moment, 
a base plate and a stationary shaft passing 
through said base plate, said movable carrier 
member being arranged on said stationary shaft 
on one side of said base plate and said time switch 
device and said meter stepping device being ar 
ranged on said shaft on the other side of said base 
plate. 
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