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3 Claims. 

The present invention concerns a circuit ar 
rangement for Zone metering in remote com 
munication Systems and more particularly in 
automatic telephone systems in which the Zone 
is determined by numbers comprising different 
numbers of digits. 
In Such arrangements it is necessary to pro 

vide switching means which render impossible 
any further influencing of the zone characteriz 
ing devices after the reception of the impulse 
train which completes the characterization of 
the ZOne. It may happen, however, that the 
Zone characterizing devices are brought by in 
pulse trains into positions over which no zone 
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the Zone characterizing devices are set by nu 
merical impulses which do not correspond to 
the prescribed characterizing digits. The deter 
mination of the Zone can also be made impossi 
ble in the event of faults in the path serving for 
ZOne characterizing (a break in the zone cable). 

In Order noW to prevent an unnecessary set 
ting of the zone characterizing devices in such 
Cases and to prevent as rapidly as possible any 
further setting up of the call, Switching means 
are associated with the zone characterizing de 
vices, according to the invention, which directly 
after the impulse train by which the Zone chair 
acterizing devices are either brought to a posi 
tion enabling the zone to be determined or are 
brought to a position which does not allow of 
Such a ZOne determination, either enable the 
establishment of the call to proceed in the one 
case or prevent it in the other case, while in 
both cases preventing any further influencing 
of the zone characterizing devices. 
An embodiment of the invention is represented 

in the drawings, comprising Figs. 1 and 2. 
The main parts of the repeater shown are as 

follows: 
(1) Rotary Switch DG-This rotary Switch is 

Set in a definite manner by the first numerical 
impulse train transmitted by the calling Sub 
Scriber and operating on the repeater. Accord 
ing to the number of digits necessary for de 
termining the zone of the call a wiper of this 
rotary Switch is either directly connected to a 
ZOne contact or a wiper of a two-motion Switch 
is connected up by a wiper of this rotary SWitch. 

(2) The t2C-notion. SUitch- The two-motion 
Switch with its vertical magnet, HH and its ro 
tary magnet DD is set by the Second and third 
impulse train operating on the repeater. In 
particular cases it takes up a fourth digit. 

(3) The time switch DZ.-The time switch 

(C. 19-7.) 
is influenced by a time Switching device which . 
operates so that it receives a stepping impulse 
every minute. The time Switch determines in 
the present embodiment the moment for trans 
mitting a definite number of metering impulses. 

(4) The aSSessor D.A.--The assessor is ad 
Vanced by Steps when the moment arrives for 
transmitting metering impulses, the stepping be 
ing continued until one of its wipers finds a zone 
Contact characterized by a particular potential. 
On each Step metering potential is applied over 
One of the speaking leads and in this Way the 
calling Subscriber's meter is advanced a definite 
amount. The assessor serves moreover to regis 
ter the small units of time. It is under the in 
fluence of a five or ten seconds contact and 
registers these time impulses until a larger, in 
terval of time, namely a minute, has elapsed. 
The minute units are then taken up by the time 
SWitch OZ, as previously mentioned. 
The node of operation of the devices ShoW 

Will now be described in detail. 
Setting the 20ne characterieing devices.- The 

Seizure of the repeater takes place over the c 
lead in which is disposed relay C. Relay C is 
energized. Relay C closes contact 3 c and there 
by completes the following circuit: earth, con 
tact 3c, 25k, 26t, 270 up (rotary off-normal con 
tact operated when the two-motion SWitch is in 
its operated position) 29k and 3C), Wiper dig5 
in the rest position, winding I of relay E, battery 
and earth. In this circuit relay E energizes and 
by closing its contact 25e connects the impuls 
ing contact 28d to the magnet of the rotary 
Switch DG. When now a numerical impulse 
train is transmitted by the calling station relay 
A is energized impulsively in the following cir 
Cuit by the impulsive application of earth to the 
upper Speaking lead in the preceding connecting 
device: earth in the preceding connecting device. 
upper Speaking lead, contact 6g, winding of 
relay A, battery and earth. Through the in 
pulsive closing and opening of contacts Fia, and 

6d earth is connected to the upper speaking 
lead on each impulse SO that impulses are trans 
mitted to the Subsequent connecting devices over 
contact OS corresponding to the impulses re 
ceived and these serve to set these connecting 
devices. Through the impulsive closing of Con 
tact 5a, the following circuit is completed for 
relay W: earth, battery, windings I and II of 
relay W, contact 5d and earth. When it en 
ergizes for the first time relay W closes contact 
4) and thus short-circuits its winding II. It 

is thereby made slow-to-release and this Sulf 
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2 
fices to hold up the contacts of relay W during 
the individual impulse trains. The rotary switch 
DG is now Set by the impulsive closing of con 
tact f28a, the magnet being operated over the 
following circuit: earth, contacts 59k, 28a, 
2s and f25e, the magnet of the rotary switch 
DG, battery and earth. The Wipers of the switch 
DG are thus brought to a particular contact. 
Although wiper dig5 has left its rest position relay 
E remains operated throughout the impulse train 
in the following circuit: earth, contacts 57c, 
56, 55e and 54m, winding III of relay E. 

battery and earth. 
If the Zone is determined merely by the first 

nunnerical impulse train operating on the re 
peater the Wiper dig2 stands on one of the con 
tacts to 5, to 9 which is connected directly 
to One of the Zone contacts Zoi to ZoW. If in 
particular cases the zone is determined by two 
impulse trains operating on the repeater a fur 
ther setting of the rotary switch takes place in 
accordance With the second impulse train re 
ceived. The necessary requirement for this is 
that the first impulse train shall have brought 
the wipers of the rotary switch into position 6. 
After relay W has released on account of the 
prolonged opening of contact 5d after the 
impulse train comprising six impulses the foll 
lowing circuit is established over wiper dig5: 
earth, contacts 3ic, 25k, 26t, 2 Tuyu), 29k and 30, 
wiper dig5 in position S, windings III of relays T 
and Q, battery and earth, and Winding I of relay 
O, battery and earth. After the first impulse 
train the locking circuit for winding III of re 
lay E is broken by the opening of contact 560 
So that relay E releases. Since, however, relay T 
has been energized in the circuit just described 
the impulse train which now follows is trans 
mitted to the magnet of the rotary SWitch DG 
over contact 29t, while an undesired setting of 
the vertical magnet HH of the two-motion Switch 
Which was connected up when contact 24e 
closed is prevented by the opening of contact 
22t. The second impulse train is thus trans 
mitted to the magnet of the rotary. SWitch DG 
over the following path: earth, contacts 59k, 
280, 27s and 26t, the magnet of the rotary 

Switch DG, battery and earth. At the end of 
this impulse train relay T releases again, this 
being a slow-release on account of the construc 
tion of the relay. Relay Q also remains up un 
til after the end of the impulse train and also 
until the end of its natural release period, over 
the circuit: earth, contact 9a or 9), Aq, wind 
ing II of relay Q, battery and earth. Wiper 
dg2 is disconnected by contact 44t and wiper 
dg3 is connected up through the closing of con 
tacts 45t and 6q. The Zone contact is thus 
reached in the present case over Wiper dg3 whose 
contacts are connected to the Zone contactS ZOI 
to ZOW in a particular manliner. 

If the Zone is not to be determined until the 
third impulse train operating on the repeater 
has been transmitted the rotary Switch DG is 
brought to position O by the first impulse train 
operating upon it, i. e., the impulse train Com 
prises ten impulses. In this case relayST and 
Q cannot energize. As already mentioned re 
lay E releases a short time after the termination 
of the first impulse train (through the opening 
of contact 56). Contact 25e is thereby opened 
and the magnet of the rotary SWitch DG is 
disconnected and the vertical magnet HH of the 
two-notion SWitch is connected up by the clos 
ing of contact 24e. The second impulse train 
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operating on the repeater is thus repeated to 
the Vertical magnet HH over the following cir 
cuit: earth, contacts 59k, f28a, 27s, 24e, 22t, 

9u, 2020D (off-normal contact which is opened 
after the first rotary step of the two-motion 
SWitch) Wertical magnet HH, battery and earth. 
The wipers of the two-motion switch, of which 
only the two wipers had and hd2 are shown, are 
thus raised to a particular level. The contact 
field of the two-motion Switch is indicated by 
dotted squares adjacent the WiperS holi and hd2 
for the sake of Simplicity. Since the off-normal 
contact 22kic is closed after the first vertical 
Step of the two-motion SWitch the following cir 
cuit is set up when relay W releases: earth, bat 
tery, winding I of relay U, contacts c, f8g, 
2f ), 22kk, 2 Uu) (rotary off-normal contact of 
the two-motion switch opened after the latter 
has taken the first rotary step), 26t, 25k, 3 ?c 
and earth. In this circuit relay U energizes. 
When now the third impulse train is received 
relay W is energized throughout this impulse 
train. Consequently contact. 20) is closed 
thereby completing a locking circuit for relay 
U: earth, contact Su, 20, 8g, and c, wind 
ing I of relay U, battery and earth. During this 
impulse train, contact 9u is opened so that 
the vertical magnet EIH is disconnected and 
contact 8u is closed thereby SWitching in the 
rotary magnet DD of the two-motion Switch. 
The third impulse train operating On the re 
peater accordingly operates the rotary magnet 
of the two-motion Switch, this taking place over 
the following circuit: earth, contacts S9k, 28a, 
27s, 24e, 22t and 8w, rotary magnet DD, 

battery and earth. In the level to which the 
SWitch has been Set the Wipers are accordingly 
brought to a particular contact. On the termi 
nation of the impulse train relay W releases and 
releases relay. U by opening contact. 20). The 
contacts of the two-motion switch are wired to 
the Zone contacts Zol to Z.O.W in a particular 
Way. 
According to the embodiment it is also pos 

sible to determine the Zone only after four im 
puise trains have operated on the repeater. If, 
for example, the first impulse train operating 
on the repeater comprises ten impulses, wiper 
dg2 is brought to position (). If then the two 
motion Switch is stepped to the sixth level and 
then Set on the fourth contact in the sixth level 
the Wipers had, had2, stand on a line character 
ized by the number “64.' After relay V releases 
after the third impulse train operating on the 
repeater the following circuit is completed: earth, 
battery, winding I of relay Q, line 64, wiper 
hd, contact 42.l. (relay U remains up after re 
lay W has released because it is made slow-to 
release to a certain extent through the short 
circuiting of its winding II), contact 40g, con 
tact f, wiper dig?, contacts 38t, 44t, 39, 3c and 
earth. Relay Q Opers its contact Aq, breaks 
the circuit just mentioned and closes contact 
48q, whereby the following locking circuit is 
established for relay Q independently of the 
contacts of relay U, over wiper had 2: earth, bat 
tery, winding I of relay Q, line 64, wiper ha2, 
contacts 48q, 44t, 39 and 3 ?c and earth. Relay 
Q closes its contact 2 q whereby the next im 
pulse train is also transmitted to the rotary mag 
net DD of the two-motion Switch in spite of 
contact 8, being open: earth, contacts 59:c, 
28a, 27s E, 24e, 22t and 2 q, magnet DD of 

the two-motion Switch, battery and earth. Dur 
ing this impulse train relay Q holds up over its 
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winding II in a circuit which has already been 
Set out. The characterization of the ZOine (Set 
ting on a particular Zone contact) now takes 
place over wiper ha2 of the two-motion switch 
whose contacts are connected to the ZOne Con 
tacts ZoI to ZoW in a particular way. 
The characterization of the Zone by four im 

pulses trains operating on the repeater can be 
effected in an alternative manner. If, for ex 
ample, impulse trains corresponding to the num 
ber “O66’ are sent in to the repeater wiper half 
of the two-motion switch will stand on line 66 
so that after the release of relay U and during 
the release period of relay U. the following cir 
cuit is closed: earth, battery, winding I of relay 
T, line 66, wiper half, contacts 42u and 40q, 
wiper dg2, contacts 38t, 44t, 39), and 2C and 
earth. In this circuit relay T energizes and 
by opening its contact 44t disconnects wipers had 
and hid2 of the two-motion Switch and by clos 
ing contact 45t connects Wiper dg4 of the rotary 
Switch DG. The following locking circuit is es 
tablished for relay T: earth, battery, winding I 
of relay T, level contact 490kcS (closed when the 
two-motion switch is set on level 6), contact f), 
wiper digl, contacts q, 4.5i, 39) and 3 c and 
earth. During the impulse train which now foll 
lows relay T holds up over its Winding II in a 
circuit which has previously been described. The 
fourth impulse train received by the repeater is 
now also taken up by the rotary switch DG 
whose magnet is operated by contact f26t: earth, 
contacts 59k, 28a, 2si and 26t, the magnet 
of the rotary Switch DG, battery and earth. The 
characterizing of the Zone now takes place over 
Wiper digé of the rotary Switch DG over a con 
tact of the latter which is directly connected 
to one of the Zone contacts ZOI to ZoW. 

ZONE CONTROL 

For each of the numerical impulse trains op 
erating on the repeater the zone control sets in 
autonatically: i. e., switching operations are pro 
noted whereby testing takes place after each 
impulse train has been transmitted as to whether 
the Zone has already been characterized, and 
any influencing of the zone characterizing de 
vices by further numerical impulse trains is pre 
vented. The particular device executing this zone 
control is the Zone control relay K. 
(a) Zone control after the first impulse train 

Operating On the repeater 
The rotary switch DG is set, so that its wipers 

do not rest on contacts S or f. By the setting 
Of the rotary Switch DG in accordance with 
another digit the Zone is characterized solely by 
this first impulse train operating on the repeater. 
After the release of relay W the following circuit 
for relay K is set up: earth, battery, winding I 
of relay K, one of the contacts 9k, 80k, 8 kc, 82k 
or 83k, one of the Zone contacts ZOI to ZoW, 
wiper dg2, in a position other than 6 or 0, 
contacts 36e, 34t, 39), and 3c and earth. Relay 

59k 
brings the influencing of the zone determining 
devices by numerical impulse trains to an end. 

Relay K locks up over the following circuit 
throughout the duration of the call: earth, bat 
tery, Winding II of relay K, contacts 24k and 
3c and earth. 
connected over contact 3 c connected to wiper 
dg2 and the corresponding Zone contact. 

It may be mentioned that relay X is ener 
gized over the following circuit during each im 

Contact 3k maintains the earth . 

pulse train: earth, contacts 67c, 69) and 68p, 
windings II and I of relay X, contact 65h, re 
sistance Wil, battery and earth. Relay X closes 
its contact 66ac and thereby short-circuits its 
Winding ISO that after relay W has released and 
contact 69 has opened it retains its contacts 
in the operated position for a short time. After 
the release of relay W and the closing of con 
tact 39 it is possible for relay K to energize. 
If, however, this is not possible on account of 
the presence of a fault in the Zone lead relay S 
energizes after relay X has released, in the foll 
lowing circuit: earth, battery, the Winding of 
relay S, contacts 35q and 34ac, wiper dig in a 
position other than 0, 6 or 0, contacts 26t, 25k 
and 3C and earth. If, therefore, the Zone cir 
cuit cannot be exerted in a positive sense relay 
S energizes and by opening its contacts OS 
and 8S disconnects the stepping leads and ren 
ders the further. Setting of connecting devices 
impossible. Relay S also energizes and at con 
tact f2's disconnects contact 28a. Through 
the closing of contact 6As a busy signal is ap 
plied to Windings II of relays A, and F and is 
induced in the Windings I of these relays which 
are connected to the speaking leads and is thus 
transmitted to the calling subscriber. Winding 
I of relay F is connected over contact 3g and 
a condenser to the lower speaking lead and 
Winding I of relay A to the upper speaking lead 
Over contact 6g. The relays S and S hold up 
in the circuit set out above until the calling 
Subscriber replaces his receiver on account of 
the prolonged busy signal and transmits the 
signal for the release of the devices which have 
been set. 
(b) Zone control after two impulse trains have 

Operated on the repeater 
In this case the calling subscriber transmits 

an impulse train corresponding to the number 
'6' as the first impulse train. Wiper dig5 is 
thus set on contact 6, over which relays T and 
Q are energized over their windings III and 
relay O over its winding I after relay V has re 
leased. After this impulse train relay K cannot 
yet energize because contact. 6 of the rotary 
Switch is not connected to any of the zone con 
tacts Zol to ZoV. Similarly the blocking relay 
S cannot energize because this is disconnected 
by contact 35q. Thus although the zone control 
relay K cannot energize after the first impulse 
train the blocking of the connection by relay 
S is also prevented. Only when the rotary switch 
DG has received a further impulse train is the 
following circuit set up for relay K: earth, bat 
tery, Winding I of relay K, one of the contacts 
19k to 83k, one of the zone contacts Zoi to ZOV, 
a contact in the contact bank associated with 
wiper dig3, wiper dg3, contacts 46g, .45t, 39) and 
3c and earth. When relay K energizes in this 
circuit, contact 2k, and the two relays Q and 
T remain energized in the following circuit until 
the end of the call: earth, contacts 8c, 2k and 
4q, winding II of relay Q-and contact 5t, 
Winding II of relay T, battery and earth. After 
relay K has energized and locked up at contact 
24k a particular zone contact is connected to 
earth over contact 3c by way of wiper dg3 and 
contacts 45t and 46g. 

If, however, relay K is not able to energize 
in the above circuit on account of a break in 
the Zone lead or because a false Second number 
has been dialed whereby wiper dig3 is set on a 
contact which is not connected to a zone con 
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tact, no locking circuit is set up for relays Q. 
and T so that after relay X has released the 
following circuit is established for the blocking 
relay S: earth, battery, the winding of relay S, 
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contacts 35q and 34ac, wiper dig, contacts 28t, 
25k and 3 c and earth. Relay S also energizes 
over Winding II and at contact 2S disconnects 
the impulse contact 28a. 

If the calling subscriber dials an impulse train 
corresponding to the number '4' the above-cir 
cuit for the blocking relay S cannot be estab 
lished when relay K does not energize since con 
tact 0, to which wiper dig is then set, is not 
connected to the other contacts of this contact 
bank. As already described relay O was ener 
gized over its winding I when wiper dig5 was set 
on contact 6. Relay O locks up in the following 
circuit: earth, contacts 8c and 3k, winding II of 
relay O, contact 230, battery and earth. This 
locking circuit remains in existence until the 
clearing signal is given if the zone controlling 
relay K cannot energize. In this case the foll 
lowing circuit is closed for the blocking relay S: 
earth, battery, winding of relay S, contacts 35g 
and 34ac, wiper dig in position 0, contacts 330, 
26t and 25k, 3 C and earth. 
(c) Zone control after the third impulse train. 

operating on the repeater 
After the rotary SWitch DG has been Set On 

the 10th contact the wipers of the two-motion 
switch stand on some line which is not especially 
indicated (but not on lines 64 and 66) after the 
Iext two impulse trains. After relay W has re 
leased at the end of the third impulse train op 
erating on the repeater, the circuit for the Zone 
control relay K is set up over wiper hd and 
wiper dg2 in position 0, the circuit being set 
up over contact 381 of relay U which maintains 
its contacts operated after the release of relay 
W. Relay K locks up as before at contact 24k 
throughout the duration of the Call and at Con 
tacts 37k and 4 k maintains the connection of 
earth to the corresponding Zone contact. 

if for the reasons mentioned above the cir 
cuit for relay K is not completed the blocking 
relay S and relay S become energized in the 
following circuit, after relay K has released; 
earth, battery, the windings of relays S and S, 

to contacts 359,34a and 2800 (rotary off-normal 
contact of the two-motion Switch Which is closed 
when the switch takes its rotary step), contacts 
26t, 25ic and 3 c and earth. Relay S initiates 
the operations already described for preventing 
the further establishment of the call and for 
communicating a busy signal to the calling Sub 
scriber, while relay S prevents the zone char 
acterizing devices from being influenced by fur 
ther numerical impulse trains at contact 21S. 
(d). Zone control after the fourth impulse train. 

operating on the repeater 
If the two-motion Switch is set on line 64 re 

lay Q is energised as already stated and this 
disconnects wiper half of the two-motion Switch 
at contact 40q and connects up wiper hd2 by 
closing contact 48q. During the fourth impulse 
train operating on the repeater, which is also 
received by the rotary magnet DD, of the two 
motion switch, relay Q remains operated over 
its winding II for some time after relay V has 
released at the end of the fourth impulse train. 
Thus the wipers of the two-motion Switch stand 
on a particular line (not shown) which is con 
nected to one of the zone contacts ZOI to ZoV. 
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During the release period of relay Q the zone 
control relay K is tested as to its ability to en 
ergize, in the following circuit: earth, battery, 
Winding I of relay K, one of the contacts 19k, to 
83k, one of the zone contacts ZOI to ZOV, wiper 
hd2 of the two-notion switch, contacts 48q, 44t, 
39 and 3 c and earth. The blocking relay S 
is not able to energize because contact 25k is 
Open. If, however, relay K does not energize 
Within the release period of relays Q and X a 
Circuit which may be seen from the drawing is 
Once more set up for the blocking relay S. 

If the two-motion switch is brought by the 
third impulse train operating on the repeater 
to line 66, relay T is operated as already ex 
plained and this holds up over its winding II 
during the following fourth impulse train until 
the end of this train, when relay W releases. At 
contact 44t the wipers of the two-motion switch 
are disconnected and wiper dg4 of the rotary 
SWitch DG is connected up at contact 5t. The 
WiperS of the rotary switch DG are stepped fur 
ther by the fourth impulse train, so that wiper 
dig is set on a contact which is connected to 
one of the Zone contacts ZoI to ZoW. When relay 
W releases at the end of the fourth impulse train 
the ZOne control relay K is tested as to its ability 
to energize in the following circuit: earth, bat 
tery, winding I of relay K, one of the contacts 
9k to 83k, one of the zone contacts ZoI to ZoW, 
Wiper digi Set on a particular contact, contacts. 
Éq, 45t, 39 and 3 c and earth. If relay K can 
not energize during the release period of relay. 
X, the circuit for the blocking relay S and for 
irelay S is again closed, 

The wanted subscriber replies 
When the wanted party replies after all the 

impulse trains have been transmitted, in which 
Connection it should be noted that the upper 
Speaking lead is broken by the opening of con 
tact 04v. during each impulse train in order 
to prevent the calling subscriber being disturbed, 
battery potential is applied to the lower speak 
ing lead in one of the Succeeding connecting de 
vices. Thus the following circuit is established: 
earth, battery in the Succeeding connecting de 
vices, the lower Speaking lead, contacts 08s and 

222, winding II of relay Y2, contacts g and 
9k, and earth. Relay Y2 which energizes in 

this circuit at contact 2y2, breaks the previ 
ously existing short-circuit for winding I of re 
lay G so that this relay can energize in the 
above-mentioned circuit. Relay G closes its con 
tact fog and thereby locks up over earth, con 
tacts 0.9k and 8g, winding II of relay G, bat 
tery and earth. Through the opening of contact 
f g it breaks the above-mentioned circuit. 
Through the closing of contact 34g the follow 
ing circuit is closed for the switch DA which 
responds to the Small units of time of five or 
ten seconds: earth, battery, the magnet of switch 
DA, contacts 29c, 35s, 37 m, and 39e, the five 
seconds contact and earth. Relay E was op 
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erated over its winding III in the following cir- . . 
cuit: earth, contact 5k, wiper da3 of the as-. 
sessor in positions 0-f, winding III of relay E, 
battery and earth. The assessor consequently 
receives five seconds impulses and steps its wipers 
at intervals of five seconds. When wiper da3 
has left contacts 0 and i relay E releases and 
by closing its contact 33e Switches on a 10 sec 
Onds contact in place of the five seconds contact 
So that now the assessor is advanced at inter 
vals of 10 seconds. When after the expiry of 75. 
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about a minute the wipers of the assessor reach 
Contact 9 the assessor commences to pass auto 
matically to the Zero position. This occurs in the 
following manner: When wiper did f reaches the 
ninth contact the following circuit is completed: 
earth, battery, magnet DA of the assessor, con 
tact 29C, contact 9, wiper dia, the winding of 
relay R, contacts A6t, 4th, 49g2 and earth. 
Relay R, which energizes in this circuit closes 
its contact 9r and thus completes the follow 
ing circuit for relay U: earth, contact 9r, wind 
ing II and I of relay U, battery and earth. By 
the Opening of contact 46 the above circuit in 
Which magnet loA and relay R, were energized 
is broken. The aSSeSSOr magnet DA and also 
relay R. release, so that the circuit for relay U 
at contact 9r is broken again. Magnet DA and 
relay R are again operated by the closing of con 
tact 46tu. The interaction between relays. U 
and R, continues until Wiper did has left its 
last contact 35 and has passed into the rest po 
sition. The following circuit for the magnet DZ 
Was closed over Wiper did3 in position 9: earth, 
contact. 5k, wiper da3, position 9, contact f2a, 
magnet DZ of the time SWitch, battery and earth. 
The time switch accordingly advances its wipers 
from the rest position to the first contact. The 
following circuit then obtains for relay. M: earth, 
battery, winding I of relay M, contact f, wiper 
del of the time switch, contacts Og and 0.9k 
and earth. Relay M holds up throughout the 
duration of the call in the following locking 
circuit: earth, battery, winding II of relay M, 
contacts m, 12k and 8c and earth. When the 

i circuit already mentioned for winding III of re 
lay E is closed again when Wiper da3 moves into 
the rest position the 10 seconds contact remains 
connected to the assessor magnet because of the 
closed contact 35m. When now after expiry of 
the second minute the Wipers of the aSSeSSOr paSS 
to position the play between relay R and U 
Sets in once more, relay R being energized to 
gether with the assessor magnet in the follow 
ing circuit.: earth, contacts 4922, 4th and 46t, 
the winding of relay R, wiper dal in position , 
contacts 32nd and 29C, magnet DA of the as 
sessor, battery and earth. The assessor is thus 
Switched back to its normal position. On paSS 
ing through position 9 the circuit previously 
mentioned for the time Switch DZ, Was again 
closed so that the Wipers of the time Switch are 
set at contact 2. The third minute of the con 
versation now commences. When the switch 
passes to position 5 under the influence of the 
10 Seconds contact relay Z, energizes in the fol 
lowing circuit: earth, battery, the Winding of 
relay Z, contact 30JA, contact 5, wiper dolf, the 
Winding of relay R, contact 46al, 4th and 4922 
and earth. Relay Z, closes its contact 022 and 
thereby completes the following circuit for re 
lay Y3: earth, contacts 9k, leg and 022, 
winding II of relay Y3, battery and earth. Re 
lay Y3 closes its contact to g3 and thereby com 
pletes the following circuit for relay Y: earth, 
contacts 9k, 0g, O?g3, winding I of relay 
Y, battery and earth. Relay Y causes relay 
Y2 to energize over its winding I by closing 
contact 02.J. This battery relay by closing its 
Contact 982 Switches on relay Y4. Over earth, 
contacts 9k, 0g and 982, the winding of 
relay Y4, resistance Wil3, batttery and earth. 
The opening of contacts 30yA and 96.4 discon 
nects the circuit of relay Z. Relay Z, at contact 
iO2e opens Y3. Contact log3 breaks the cir 
cuit for relay Y. Relay Y disconnects the 

time Switch pass to position 3. 

5 
circuit of relay Y2 at contact (00), so that the 
latter relay deenergizes. Relay Y2 closes its con 
tact 9922 and thereby short-circuits the wind 
ing of relay YA so that in spite of its locking con 
tact. 97/4, relay YA is caused to deemergize. For 
the period between the operation of relay Z, and 
the release of relay Y4 a warning signal is trans 
mitted to the calling subscriber shortly before 
the expiry of the third minute of the converSa 
tion, in that the following circuit is established: 
buzzer Sul, contact 642 or 65 y4, wiper de2 
set on contact 2, contact 62s, winding II of re 
lays A and F, wiper da3 in one of the positions 
5 and 6, contact 5 k and earth. The buzzer 
One is transmitted inductively to windings I 
Of relays if and A in the speaking leads and 
hence to the calling subscriber. Winding I of 
relay A is now connected over contacts Tg and 
a condense to the lower speaking lead and Wind 
ing I of relay F to the upper speaking lead over 
a condenSer and contact 5g. During the release 
period of relay Y. Which was short-circuited 
after the release of relay Y2 the assessor is ad 
Wanced frolin, position 5 to position 6: earth, bat 
tery, magnet DA of the assessor, contacts 29c. 
and Sigli, wiper dad in position 5, the winding 
of relay R (which does not energize in this cir 
cuit) contactS is 6ll, 4th, and 492 and earth. 
After a further 10 Seconds the wipers of the as 
SeSSOr are brought to contact from which they 
are advanced to the Zero position by the aid 
of the relay interrupter RU in the manner al 
ready described. When Wiper da3 passes through 
position 9 the circuit for the time switching re 
lay DZ is again closed so that the wipers of the 

The following 
Circuit for relay X is now completed over wiper 
da of the time SWitch: earth, contacts 109F and 

g, wiper de in position 3, contacts Tie and 
8p, Windings II and I of relay X, contact 65h, 
resistance Wil, battery and earth. When the 
a SSeSSOr moved into position 3 the following 
circuit is set up for relay H: earth, battery, 
Winding I of relay H, contact 593, wiper da3 of 
the aSSeSSOr in position 3, contact 5ic and 
earth. Relay H locks up over earth, battery, 
winding II of relay H, contacts 9th, 92p, Og 
and (9k and earth. Relay H opens contacts 
85h and thus breaks the circuit just described 
for relay X Which accordingly releases. 

Metering for the first unit of time 
Through the closing of contact 64h a meter 

ing potential is applied to the lower speaking 
lead OVer a series of resistance and choke-coils: 
earth, battery, resistance Wil, 
choke-coil. Or3, contact, 59s, resistances Wi8, 
Wii, Wis, Wi5, Wia, Wi3, Wi2 and Wii, choke 
coil. Dr, lower speaking lead. On account of 
the Various resistances and the choke-coils the 
application of the metering potential by con 
tact 64h to the lower Speaking lead is damped 
So that the subscriber engaged in conversation 
is disturbed as little as possible. Through the 
closing of contact 45h the assessor magnet DA 
receives a stepping impulse. Over the following 
path: earth, battery, assessor magnet DA, con 
tacts 29c, 34g, 4ac, 42p, 444, 45h, 49 y2 
and earth. The aSSeSSOr magnet poSseses a con 
tact 89da, which is now closed and by means 
of which the following circuit is established: 

contact 64h, 
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earth, battery, winding II of relay Y3, contacts 
86f, 89da, 90a, 92p, g, 0.9k and earth. Re 
lay Y3 at contact 95y3 switches on relay Z, and 
at contact g3 SWitches on relay. Y, The cir 75 
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6 
cuits are as follows: earth, contacts 09a, Og, 
and 2/3, winding I of relay Y, battery and earth 
and: earth, contacts 09k, Og, 96 ya, 95y3, the 
Winding of relay Z, battery and earth. By clos 
ing its contact 90y relay Y energizes relay 
Y2. By the closing of contact 98 y2 relay Y4 is 
energized and thus locks up by closing contact 
92/4. Through the opening of contact. 96y4 the 
above-mentioned circuit for relay Z, is broken 
and this consequently releases. After relay Z, 
'elay Y3 releases, the winding II of this relay 
having been disconnected meanwhile at contact 
89dd. After relay Y3 relay Y releases, after re 
lay Y relay Y2 and after relay Y2 relay YA, all 
being Short-circuited. 
The above-mentioned operations are now re 

peated because the circuit for the assessor magnet 
DA which was opened at contact 44y4 when re 
lay Y4 energized is completed again at this con 
tact after relay Yi has released. The assessor 
magnet is advanced a further step and by clos 
ing its contact 89da causes the switching on of 
relays Y3, X, Y, Y2 and Y4 in the manner de 
Scribed above. 

Each time these relays perform this set of op 
erations a metering impulse passes over the lower 
Speaking lead to the metering relay in the preced 
ing connecting device in that the individual re 
sistance Wii to Wi8 are short-circuited in suc 
cession by the contacts of the above mentioned 
relays and on the Subsequent release of the relays 
are switched in again in the succession Wil to 
Wi8. Each of said relays possess contacts which 
draw up and release at moments displaced from 
One another in time so that for example contact 
50 y2 is closed before contacts 5 y2, 52y before 
54y, 55 y3 before 56 y3, and 52 before 58a. Thus 
the above-mentioned contacts are closed in suc 
cession and in this way the metering potential 
connected to the lower speaking lead is gradually 
increased to an extent which suffices to energize 
the metering relay connected to the lower speak 
ing lead in the preceding connecting device. On 
the subsequent release of these relays at the end 
of each metering impulse, the resistances Wil to 
Wi8 are gradually switched in and the current 
Over the lower Speaking lead is gradually reduced 
again so that the metering relay in the preceding 
connecting device can release. On account of the 
gradual switching in and SWitching out of the re 
sistances and by the gradual application and dis 
connection of metering battery subscribers en 
gaged in conversation are disturbed as little as 
possible. For each step of the assessor one me 
tering impulse is transmitted over the lower 
speaking lead. The number of metering im 
pulses to be transmitted at the end of every three 
minutes interval is determined by the setting of 
the Zone characterizing devices, i. e., by the Set 
ting of the rotary Switch DG and of the two-mo 
tion switch HH/DD. Over the wipers of these 
switches a particular zone contact, Zol to ZoW is 
connected to earth as previously described. As 
has been mentioned, relay H, which determines 
the moment for commencing metering, is ener 
gized when wiper da3 passes through position 3. 
The transmission of metering inpulses accord 
ingly only commence when the wipers of the as 
sessor have reached contact 4. If, for example, 
the Zone characterizing devices connect the Zone 
contact, ZOI to earth, aS many metering impulses 
are transmitted as there are steps necessary in 
Order to bring wiper da2 from position 4 to that 
position to which the Zone contact ZOI is con 
nected. In the example shown this Would be tWO 
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impulses. After the transmission of two meter 
ing impulses the following circuit obtains during 
the release period of relay Y4 which is the last of 
the relay chain to deenergize: earth on zone con 
tact Zol applied by the zone characterizing de 
vices, wiper da2 cn contact 6 contacts 75, , 74y3 
and h, the winding of relay P, battery and earth. 
Relay P at contact 42p breaks the stepping cir 
cuit for the assessor magnet DA which was closed 
during the transmission of metering impulses. At 
contact 94p it locks up over earth, battery, the 
Winding of relay P, contact 72e, resistance Wii 2, 
contacts 94p, fog and 97c and earth. By the 
opening of contact 92p the above-menticned lock 
ing circuit for relay Hwhich determines the com 
mencement of metering is broken so that this re 
lay releases. The result of this is that contact 
f4 it is closed and consequently a circuit is com 
pleted which circuit contains the relay R and the 
aSSeSSOr magnet DA. The interaction of relays 
R and U by means of which the assessor is re 
stored to normal now sets in once more. When 
the assessor has reached its normal position relay 
E is operated again over winding 3 and by open 
ing contact T2e breaks the locking circuit for re 
lay P and thus causes this to release. This 
terminates the metering for the first 3 minutes 
interval. 
Switch the assessor magnet DA is now stepped 
around again and the second 3 minutes interval 
commences, and after the expiry of 6 minutes the 
Second transmission of two metering inpulses 
takes place in the mainer described. * . . . 

It may be mentioned that after the lapse of 
each interval of 3 minutes, i. e., when the wipers 
of the time SWitch, DZ are set in positions 3, 6, 
9, etc., relay E is held energized over its winding 
3 during the following time unit of 1 minute. So 
long as Wiper da3 stands on contacts 0 and re 
lay E is energized in a circuit which has been 
mentioned earlier. In positions 2 to 4 of the as 
Sessor DA, E is energized as follows: earth, con 
tacts 5 k, wiper da3. On contact 2, 3 or 4 over 
contacts 0, 3, 6, 9, 2 of the bank associated with 
Wiper da3, contact 60m, winding III of relay E, 
battery and earth. In positions 5 and 6 of wiper 
da3 relay E is held energized over the following 
circuit: earth, contact 5 k, wiper da3, On con 
tact 5 or 6, wiper de3 on one of the contacts 3, 6, 
9, etc., contact 68m, Winding II of relay E, bat 
tery and earth. By this means So long as wiper 
def stands on one of the contacts 3, 6, 9, etc., 
any undesired Operation of relay X at contact le 
and any consequent premature energizing of the 
relay H which promotes metering at contact 59a 
is prevented. 

It can be seen directly from the drawings that 
if another Zone contact is connected to earth over 
the Zone characterizing devices, a different, num 
ber of metering impulses is transmitted. If, for 

Under the influence of the 10 second 
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example, the ZOne contact ZOII Were connected to 
earth then 6 metering impulses would be trans 
mitted after each 3 minute interval in the case 
of such a call. If the Zone contact ZoIII were 
connected up 10 metering impulses would be 
transmitted, in the case of Zone contact ZoIV 
14, and in the case of Zone contact ZOV 18 im 
pulses for every 3 minute interval. 
When the calling subscriber hangs up on fin 

ishing his conversation, battery potential is ap 
plied to the upper speaking lead in the preceding 
connecting device. So that the following circuit 
is set up for relay F in the repeater: earth, bat 
tery in the preceding connection device, upper 
Speaking lead, contacts 5g, 4p, winding I of relay 
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75 
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F and earth. Relay F closes its contact if and 
thereby "completes the following circuit for relay 
X: earth, contacts if, 68p, Windings ii and i of re 
lay X, contacts 65h, resistance Wil, battery and 
earth. Relay X closes its contact 
thereby brings the assessor magnet DA under 
the influence of the relay interrupter. With the 
aid of relays R and U the aSSessor is advanced 
until, in position 3 a circuit which has already 
been given for relay H is Set up over Wiper da3. 
Relay H locks up at contact 9h and by opening 
contact, 4th interrupts the interaction be 
tween relays U and R. The assessor magnet 
DA receives a stepping impulse over the following 
path through the closing of contact 5h.: earth, 
contacts 49.2, 45h, Asya, 42p, i? ac (relay 
X was deemergized by relay H at contact 65th), 
34g, 29c, assessor magnet DA, battery and 
earth. The assessor magnet operates its contact 
89da, so that the following circuit is set up: earth, 
battery, Winding II of relay Y., winding of 
relay S, contacts 883, 87 f, 89da, Sac, 9 h, 92p, 
ig, 69k and earth. in this circuit relays Yi 

and S energize. Relay Sf locks up over: earth, 
battery, Winding II of relay S., contacts 32s, 
3c, and earth. Through the opening of contact 
59s the resistance chain Wi-Wis is discon 
nected and by the closing of contact 6 is the 
ful strength of the metering battery is applied 
directly, while eliminating the resistance chain, 
to the lower speaking lead: earth, battery, resist 
ance Wilf, contact 64h, choke-coil Dr, contacts 
60s, 6 y4 and 62yi, choke-coil Dr1, and the 
lower speaking lead so that the metering relay in 
the preceding connecting device will immediately 
energize and cause the meter to be advanced. 
Relay Y closes contact Gyf thereby switching 
on Winding I of relay Y2. At contact 98 y2 relay 
Y2 switches on relay Y4 which locks up by cloS 
ing contact 97 ya. Relay Y4 opens contact 444 
and thereby breaks the circuit for the aSSeSSOr 
magnet DA. By the opening of contact 89dd 
the circuit over which relays Y and Si Were 
energized is broken so that relay Y releases. 
Relays holds up over its winding II. At con 
tact logy relay Y breaks the circuit for relay 
Y2 so that contact 99.2 is closed and relay Yi 
is short-circuited. The stepping circuit for the 
assessor magnet is thus closed again at Contact 
44yl, so that the cycle of operations is started 

afresh. During each cycle the metering impulse 
is started up by the closing of contact 52y and 
terminated by the opening of contact 624. In 
this way a corresponding number of impulses is 
transmitted at a relatively more rapid rate. 
Thus on metering at the end of the call only the 
relays Yi, Y2 and Y of the group Z, Yi-YA are 
used. The transmission of metering impulses is 
terminated when wiper da2 passes into a posi 
tion which is connected to earth over one of the 
Zone contacts Zol to Z.O.W and Over the ZOne chair 
acterizing devices, as has already been explained 
in detail. The metering terminating relay P dis 
connects earth from the upper Speaking lead by 
opening its contact p, this being the signal that 
the preceding connecting device is released. Re 
lay F in the repeater continues to hold up for 
the moment in a local circuit: earth, battery, 
resistance Wis, contacts if, and 2p, Winding 
of relay F and earth. Relay Fiholds up until relay 
P releases after the end of the metering and 
When the repeater is released. Through the dis 
connection of earth from the upper Speaking 
lead the c-lead in the preceding connecting de 

lac and 

vice is broken so that relay C in the repeater 
releases. s 

Restoration of the Switches in the repeater 
After the release of relay C and the closing of 

contact 58c the following circuit is completed: 
earth, contacts 49 y2, 47h, 46tt, winding of 
relay R, contact 58c, wiper digs in the Working 
position, magnet DG of the rotary Switch, bat 
tery and earth. In this circuit in addition to 
magnet DG relay R also energizes. So that 
through the interaction between relayS R. and U 
the wipers of the rotary switch are stepped until 
the rest, position is reached. 
The time Switch is then brought to normal. 

The following circuit obtains: earth, contacts 
49 y2, 4th, 46t, winding of relay R, contact 
i58c, wiper digs, in the rest position, Wiper, de4 
in the working position, magnet DZ of the time 
switch, battery and earth. The time switch is 
stepped by the relay interrupter RU until it has 
reached the normal position. Thereupon the 
two-motion switch is restored to normal. The 
following circuit obtains: earth, contacts (922, 
Ah, and 46t, winding of relay R, contact 58c, 

wiper dgs, in the rest position, wiper del in the 
rest position, off-normal contact kic (closed 
after the first vertical step of the two-motion 
switch), rotary magnet DD of the two-notion 
switch, battery and earth. 
The rotary magnet is stepped until the rest 

position is reached under the influence of the 
relay set U/R. . . . 

Finally the assessor is restored. The follow 
ing circuit obtains: earth, contacts f49y2, 4th, 
i4Su, winding of relay R, contact 58c, wiper 
dg5 in the rest position, wiper del in the rest 
position, off-normal contact Sck, (closed when 
the two-motion SWitch is in the normal position) 
wiper das in the working position, magnet DA of 
the assessor, battery, earth. When the assessor 
has reached the normal position under the in 
fluence of the relay set U/R this circuit is broken 
at wiper dal. 
Through the release of relay C the other switch 

ing devices are also restored to normal. The 
locking circuit for relay M is broken at contact 
8c and the locking circuit for relays SA and K 
at contact 3c. Similarly at contact 8c the lock 
ing circuit for relays Q and T is broken, provided 
these, have been energized. The locking circuit 
for relay P is broken at contact 9k. At the 
same time, at this contact, the locking circuit 
for relay G is broken. After relay P has released 
the locking circuit of relay F is broken at 
contact 2p. 
The calling Subscriber hangs up during metering 
In the event of the calling subscriber replacing 

his receiver when a metering impulse has just 
been produced by the relay chain Z, Y-Y4, the 
transfer to rapid metering cannot take place be 
fore the termination of this metering impulse 
since the first impulse of the more rapid succes 
ision can only be transmitted when the first and 
last relays of the chain have released again. If, 
for example, during a call a train. Of six metering 
impulses is transmitted after expiry of three 
minutes and the calling Subscriber hangs up dur 
ing the second of these, relay Fenergizes as al 
ready described by the application of battery 
potential to the upper Speaking lead in the pre 
ceding connecting device. Relay F closes its con 
tact 8f and thereby prepares a circuit for relay 
Sf, (winding I) and for relay Y (winding II). 
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These relays cannot energize, however, because 
contact 88 y3 of relay Y3 which only energizes, 
however, in the case of ninetering during a call 
is opened. This releases when after relay Y4 
has energised the circuit for relay Z, is broken 
by the opening of contact 3 y4 and the locking 
circuit for relay Y4 is broken by contact 89da. 
When the second metering impulse is termi 
nated, that is when relay YA has released on 

0 account of the short-circuit established at con 

5 rapid succession. 

tact 992 the assessor magnet energizes over 
contact 44y4 so that now relays Sf and Y 
become energized when contact 89 da closes and 
thus commences the first impulse of the more 

The further operations then 
take place in the manner described above. 
What is claimed is: 
1. In an automatic Switching system, means 

for extending connections to a plurality of ZOines, 
20 Zone determining means in said System operated 

O 

in accordance with the Zone to which a connec 
tion is extended for determining the particular 
metering impulses to be transmitted for a con 
nection, and blocking means operated after the 
Zone determining means has been operated for 
preventing the further extension of the connec 
tion unless said Zone determining means is oper 
ated to a proper position to determine said in 
pulses. 

2. An automatic switching system as claimed 
in claim 1, in which said blocking means is also 
effective for preventing any further influencing 
of the Zone determining means. 

3. An automatic Switching system as claimed 
5 in claim 1, in which the blocking means includes 
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two relays, one of said relays operated to pre 
vent the further extension of a connection, and 
the other of said relays is affected by said ZOne 
determining means to either prevent or allow the 
operating of said one relay. 

4. In an automatic Switching System, means 
for extending connections to a plurality of Zones, 
Zone determining means in Said system having 
a plurality of contacts each associated with the 
transmission of particular metering impulses in 
accordance with the Zone to Which a connection 
is extended, blocking means for preventing the 
further extension of a connection, and other 
means operated through any one of Said contacts 
to render said blocking means ineffective. 

5. An automatic switching system as claimed 
in claim 4, normally closed contacts associated 
with said other means, and means including said 
closed contacts for rendering said blocking means 
effective. 

6. An automatic switching system as claimed 
in claim 4, in which the operation of either of 
said blocking or other means is effective to pre 
vent further influencing of the Zone determin 
ing means. 

7. An automatic switching system as claimed 
in claim 1, a test relay in said Zone determining 
means, said relay tested as to its ability to oper 
ate after the determination of said impulses and 
said blocking means thereafter rendered effec 
tive or ineffective in dependence upon said relay. 

8. In an automatic switching system, means 
responsive to impulse trains for extending con 
nections to a plurality of Zones, Zone determin 
ing means in said system for determining, in 
accordance with the Zone to which a connection 
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is extended, the particular metering impulses to 
be transmitted for that connection, devices in 
said determining means responsive to said im 
pulse trains and testing means associated there 
With rendered effective responsive to a particular 
setting of one of the devices for determining 
whether the connection may be completed. 

9. An automatic Switching system as claimed 
in claim 8, means affected by said testing means 
for preventing the further extension of a con 
nection, and other means aSSociated thereWith 
for rendering the same ineffective at times when 
one of said devices does not have a particular 
Setting. 

10. An automatic switching system as claimed 
in claim 8, wherein a fault in said device having 
a particular setting renders said testing means 
ineffective and prevents further extension of a 
connection. 

11. In an automatic Switching system, means 
for extending connections to a plurality of zones, 
a Zone determining device in said system oper 
ated in accordance with the Zone to which a con 
nection is extended for determining the particu 
lar metering impulses to be transmitted thereto, 
Said device including a circuit for maintaining 
potential on Said means through a series of in 
ductances and a Series of relays each associated 
With certain of said inductances, and means for 
Operating said relays in sequence responsive to 
One of Said metering impulses to transmit in 
pulses by varying the effective inductance of said 
circuit. 

12. In a metering arrangement associated with 
means responsive to impulses transmitted for 
extending connections, a plurality of control leads 
for determining a number of metering impulses 
to be transmitted periodically over a connection, 
a stepping Switch, having access through certain 
of the bank contacts thereof to said control 
leads, responsive to a particular impulse train for 
rendering a particular control lead effective, 
other contacts of said switch engaged simulta 
neously with said certain contacts, a relay oper 
ative in a circuit including one of Said other con 
tacts for preventing further extension of a con 
nection on termination of a particular impulse 
train, and another relay associated with said 
control leads operated in a circuit including said 
particular control lead to render said first relay 
ineffective. 

13. In a metering arrangement associated with 
means responsive to a series of impulse trains 
for extending connections, a plurality of control 
leads for determining a number of metering im 
pulses to be transmitted periodically over a con 
nection, stepping Switches, having access through 
certain of their bank contacts to said control 
leads, one of Said Switches responsive to a par 
ticular impulse train of the series for rendering 
a particular one of the control leads effective, 
other contacts of one of Said Switches rendered 
effective by certain impulse trains of the series, a 
relay operative in a circuit including one of said 
Other contacts for preventing further extension 
of a connection on termination of a particular 
impulse train, and another relay, associated with 
said control leads, Operated in a circuit including 
said particular control lead to render said first 
relay ineffective. 

HANS J. LURK. 
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