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6 Claiias.
The present invention relates tor & circuit ar-
rangement for telephone installations in: which

the calling subscriber at the termination of the.

conversation is charged: an amount correspond-
ing to the value and duration of the call by means
of a time-zone switcli operated by metering im-
pulses. o

Whien connections from: telephone pay stations
are set up the time zone switch takes over the
function of determining the correctiess of the
fee ‘inserted by the subscriber according to the
value of the required connection. Metering: im-
pulses are transmitbed for this purpose, repre-
senting By their number the value of the con-
nection, and are received by a: fee-contrel de-
vice: operated according te:the: inserted amount.
If the fee inserted is correct the connection is
maintained and the amount is collected. If the
inserted amount does not. correspond to the se-
lected zone the connedtion is interrupted and the
fee'is returned.

In previously known arrangements of this kind:
the transmission of the control impulses by the
time zone switch occurs ab the earliest after the
end of the numerical selection. Therefore fre-
quéently all the connecting arrangements are held

unnecessarily and moreover when a ¢all from the’

required subscriber is to-be prevented until avail-
ability of the required amount is tested precau-

tiens must be taken to delay the ringing of the -

required subscriber. In order to avoid these
disadvantages, according to the invention when
the time-zone switch is seized by a telephone pay

station: the time-zone switehr is automatieally-

converted for use in an operation which is dif-

ferent from the normatl operation oceurring when'
it: is seized by a mormal telephone station, so as

to-bring about the transmission ef the metering
impulses: for supervising the: fee--control device
directly afber the marking digit, actually while
the connection: is being set up. Cot
© Fig. 1 is a lay-out showing in schematic form
the eonnections from two: different lines.

Figs. 2, 3, 4 and 5, when placed side by side,
with Fig. 2 at the left and the other sheets placed:
in- order consecutively to the right thereof, dis-
close the detailed circuits for extending connec-
tions from any of the subseribers shown in Fig. 1
through the repeater Uel in Fig. 3 over the line

VI and repeater Ue? in Fig.-4 to the equipment

iy Fig. 5 inecluding vhe zone switch ZZZ.
Fig. I shows by means of -a eircuit diagram

some possible connections in a telephone network.:

Tn the exchange A are included:a subscribers sta-

tion "Fr and pay station Mk. For the sake of !
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simplicity it is assumed that the stations Tn and
MFE in addition to their preselectors are also pro-
vided with separate first group selectors. The
stations T7 and Mk can set up connections in the
same exchange over-first preselectors, first group
selectors and final selectors LW. Within the
same exchange further subscribers of the ex-
change A have aceéess over the first group-se--
lectors to junction lines VI and hence to the ex-
change B. The junction line VL is provided at
its ends with repeaters Uel and Ue2. In the ex-
change B over second group selector 2GW, the
third group selector 3GW and final selector LW
connections can be set up with subscribers of
the exchange B.or alse over second group selector
2CG'W junction line VLI, third group selector 3GW
and final selector LW with subscribers of the ex-~
change C. Findlly over the second group selector
2GW junction line VLI, third group selector
3GW, junction line VL2, and findl selector LW,
connections are possible to the subscribers of
the exchange D. The setting up of connections
from the exchange A is effected in known man-
ner by selecting various marking digits which are

. operative on the time zone switch ZZZ at the

incoming end of the junction line. According to
the' invention the time zone switch operates dif--
ferently according to whether it is seized by a
subscribers station Tn or g telephone pay station
k.. When it is seized by a subscribers station
the discriminator of the time zone switch is po-
sitioned, in known manner, by the marking of
the zone after the reply of the required sub-
scriber,  'The time switching arrangements: in
the time zone switch are started in-order to de-
termine. the period of the conversation. At the
end of the conversation following the hanging
up of the receiver by the calling subscriber or
automaticaily after a certain time, for example
12 minutes, the assessor in the time zone switch
is operated and brings aboub the transmission of
a number of impulses to the meter of the calling
subscriber according to:the zone and duration of
the conversation. -

If the time zone switeh is seized by a telephone
pay-station Mk, the discrimingtor is seized by the
first impulse trains:  In such & connection a
special signal is given after each impulse train,
switching over the time zone set so that this set
immediately after receipt of the marking digit
begins to transmit metering impulses revertively
over the junction line without affecting the fur-
ther impulse trains: incoming from exchange A
which: serve to- positienr the remaining selectors.
These metering: impulse trains are: transmitted
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to the fee control device Gk which is a mechani-
cal device and is arranged within the pay sta-
tion. These metering impulses are taken up by
the fee control device which determines whether
the amount inserted corresponds to the selected
zone. If this is the case the connection is main-
tained and the inserted amount ig collected, oth-
erwise the connection is interrupted and the in-
serted amount is returned, the subscriber receiv-
ing the engaged signal.

According to a further feature of the invention
on the switching over to the time zone switch
ZZZ when it is seized by a telephone pay station
there is an alteration in the maximum conversa-
tion period; a conversation in connections from
subscribers stations is limited to 12 minutes and
this is automatically cut down in connections
from pay stations to 2 minutes.

Finally according to another feature of the in-
vention metering impulses are transmitted in
one direction simultaneously with dial impulses
in the reverse. direction cver junction lines by
using a differentially connected alternating cur-
rent relay.

With reference to Figs. 2, 3, 4 and 5 the con-
nection of a subscriber Tn of the exchange A
with a subscriber of the exchange B will first be
described. Then the setting up of a connection
from the pay station Mk of the exchange A also

with a subscriber of the exchange B will be de- 3

scribed. Only those details necessary for the
understanding of the invention are represented
and described.

When the subscriber Txn lifts his receiver the
preselector VW is started up in known manner.
After the setting of the preselector on a further
first group selector IGW the test relay Tv of the
preselector VW operates in the following circuit:
earth, battery, windings I and IT of the relay
Tv, wiper ¢ of the preselector VW, resistance
Wil, contact 14bg, off-normal contact 18kg,
earth., The test relay Tv steps the preselector
in known manner and guards the seized line
against further seizing and switches through the
talking conductors to the first group selector,
After this switching through, the two battery
supply bridge relays Ag and Bg operate over the

- subscribers loop closed in the first preselector.
Relay Bg by means of its contact 14bg opens the
short-circuit for the seizing relay Cg of the first
group selector so that this relay operates over
the test conductor, from the preselector. Relay
Cg in known manner prepares a circuit for the
stepping magnet of the selector. Further relay
Cg locks up over contact 15cy independently of
off-normal contact i6kg. By closing of contact
Teg the test circuit and the circuit for the trans-
mission of the impulses over the a-conductor are
brepared. By means of contact 8cg the b-con-
ductor is switched through. At contact 18cg the
short-circuit for the winding IT of the test relay
Py is interrupted.

When dialling is carried out by subscriber n
the subscribers loop is intermittently interrupt-
ed whereby the impulsing relay Ag alternately
restores and operates again. Relay Ag repeats
the impulses of the first impulse train to the
vertical magnet of the first group selector. The
wipers of the group selector are stepped up and
perform the rotary hunting operation to seize the
free repeater Uel and thus the free Junction line
VL. Thus the following ecircuit is completed:
earth contacts Teg, 5ag, winding I and II of the
test relay Py, wiper ¢ of the first group selector,
¢-conductor, winding of the relay C!, resistance
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Wi2, battery, earth, The test relay Pg stops the
first group selector and by short circuiting its
high resistance winding I at the contact [Tpg
guards the seized junction line against further
seizing. At contacts Spg and 18pg the two
speaking conductors are switched through to the
repeater Uel,

In the repeater Uel the seizing relay C! oper-
ates and closes the following circuit for relay Af:
earth, contacts 78ci, 82ul, winding of the relay
Al, battery, earth. Relay Afl, by means of its
contacts 1{3al and [14al connects the alternat-
ing current source WQ to the junction line VI.
This alternating current flows over contact
{13al, regulating resistance Wi8 and then from
the branching point z in two parallel directions
over the windings I and IT of an alternating
current phase relay Ii, the windings having sep-
arate cores, the repeater winding back to the
branching point v, in the opposite direction on
the other hand the current fows over the two
aditional windings IIT and IV of the alternating
current relay Il, the artifical line LN to the
branch point y and from there over contact
fidal back to the alternating current source.
As indicated in the drawing, the winding III of
the relay Il is on the same core as the winding
I and the winding IV on the same core as the
winding II. The windings IIT and I as well as
windings IV and II of the relay Il are clearly of
the same dimensions. The condensers connect-
ed in series with windings I and II are different
in order to follow the phase displacement, but
the condenser in series with winding III has the

} Same value as condenser in series with winding

I. The same is the case with the condensers in
series with windings IT and IV. Since the alter-
nating current flows differentially over the two
bairs of windings of the alternating current re-
lay when the magnetic field in the relay cores
diminishes the relay remains at rest. The relay
Al is again restored for a short interval and
terminates the seizing impulse. Relay Al on its
energisation completes the following circuit for
relay VI: earth, windings I and II of the relay
VI, contact 5al, resistance Wi3, battery, earth.
The relay VI operates whereby since the short-
circuit for relays Z1 and Ul is interrupted at
contacts 81cl, 82¢i, these relays are energised in
the following circuit: earth, winding of the re-
lay ZI, contact 8871, winding of the relay Ul,
resistance 'Wi4, contact [84vi, battery, earth.
The relays Z! and Ul are held energised when
relay VI releases and opens contact 184v! over
contact 163ul. Relay Ul interrupts at contact
82ul the circuit for relay Al. Relay Al restores
and hence also relay VI, The seizing impulse is
terminated. Relay Zl completes the following
circuit for relay Gl: earth, contact 99zi , resist-
ance WiS, winding I of the relay G, battery,
earth. After the release of relay VI the relay
N1, hitherto short circuited over contacts §4ul
and 66v1 operates in the following circuit: earth,
contacts 64ul, 85ml, winding IT of relay NI, re-
sistance Wi6l, battery, earth. The winding II
the relay NI is a high resistance winding so that
relay NI does not operate in the circisé now
closed over contact 63nl.

In the repeater Ue?2 at the incoming end of the
Junction line VL the relay E2 is normally ener-
gised over its high resistance winding I in the fol-
lowing circuit: earth, contact 69z2, winding I of
the relay E2, contact 70ch2 and parallel contact
7412, e-conductor, winding of relay C3 in the time
zone set ZZZ, contact 13853, c-conductor of the
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third group Sselector, seizing relay in the third
group selector (riot §hown) , battery, earth.” The
relay C3 in the time zZone set and the selzing
relay in the second group selector are not oper-
ated in this eircuit. In view of the energising of
relay E2, contacts 26e2 and 2Te2 are opened and
contact 28e2 is closed. - The seizing impulses
transmitted from the repeater Uel is therefore
takén up by the alternatiiig current relay I2 in
the flowing circuit: windings of the ring repeater,
branch point. I, i parallel over the windings I
and II of the relay I2 as: well as the series con-
densérs, branch point z, and then, on the one
hand, over the regulating resistance Wi8, contact
28e2, fegulating resistance Wi8, branch point v,
and on the other hand over the parallel wind-
ings IIT and IV of the relay I2; the artificial line
LN, branch point , branch point I back to the
ring transformer. The repetition of the incoming
cufrent impulses 6 the speaking conductors is
preverited by means of the locking circuit Sp.
Since the alternatinig current in this case flows
in series and in thie same sense over the two pairs

of windings of the repeating relay I2 the relay

operatés. ‘The following circuit is completed for
the relay A2: earth contacts §i2, 2¢2, 6n2, 102,
wikiding of the relay A2, battery, earth. Re-
lay A2 closes the following circuit for the seiz-
ing relay-C2: earth, contacts 18a2, {2¢h2, winding
of the relay C2; resistance Wil8, battery, earth.
Relay C2 closes the following circuit for relay
CH2: earth, cotitact 2ic2, winding of the relay
Ch2, resistance Will, battery, earth. At the end
of the siternating current impulses and the re-
sulting felease of relay I2 and A2, the relay C2
is maintained energised in the following circuit:
earth, contacts 2ic2, 1472, 13ch2, winding of the
relay C2, resistance Wild, battery, earth. Relay
Ch2 connects over contact 63ca2 direct earth to
the * c-condilctor extending to the tfime zone
switch and thereby seizes the latter. Ih the
time zone set the seiziiig relay C8 and in the sub-
sequent second group &eléctor the-seizing relay,
not shown, operates. By the cornection of direct
edrth to the e-conductor the winding I of relay
E2 is short-circuited. The relay is maintained

energised however, in the following circuit: éarth,

contacts 21c2, 11r2, 16k2, winding II of the re-
lay E2, battery, earth. After the operation of
relays C2 and A2? the following circuit is com-
pleted for the relays N2 and V2: earth, contacts
49c2, 39¢2, winding I of the relay N2, contact
4fu2, battery, earth. The circuit for the relay
V2 is as follows: earth, contact 49¢2, 39a2, 55m2,
winding I of the relay V2, battery, earth.
V2 completes the following circuit for the relay
X3%: earth, cohtact 5402, winding of the relay X2,
battery, earth. Relay X2 closes the following cir-

cuit for the relay L2: earth, contact 57c2, 58z2,.

winding of the relay L2, contact 2522, battery,
edarth. Relay 12 is maintained energised during
this operation independently of relay X2 over its
contact 5812. Relay X2 is held energised during
the operation of relay L? independently of relay
V2 in the following circuit: earth, contacts 49c2,
51%2, 5212, winding of the relay X2, battery, earth.
Relay L2 over contact 2972 connects the relay
K2 to the a-conductor and over contact $6l2 the
rélay R2 to the b-conductor.

At the end of the seizing impulses relays I2°and *

A2 restore. The relays N2 and V2 restore one
after the other in a delayed manner. Relay N2is
short-circuited over contact 45n2 and its winding
II. After relay A2 has deenergised the following

circuit - for ‘relay U2 is closed: earth, contatts
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49¢2, 40a2, winding IT and I of relay U2, contacts
43m2, 4222, battery, earth. Relay UZ opens the
short-circuit. of the winding I of relay M2 at con-
tact &lu2 and thereby prepares for its ener-
gisation by the following nunierical selection.

In the time zone set ZZZ; as already explained,
tHe relay €3-is ehergised on seizing. It holds it-
self energised over contact 146¢3 in a holding
cireuit: and further completes the. following cir-
cuit. for relay Z3:. earth, contacts 98c3; 18103,
wiper dm | of the discriminator Dm in its normal
position, contact t86¢3, winding I of relay Z3,
battery, earth. ‘

" By thie next impulse series the loop of the call-
ing subscriber’s station Tn is alternately inter-
rupted and closed.. Thereby the impulsing relay
Ag of: the first: groupi selector oscillates and trans~
mits the. impulses in the following circuif to the
impulsing relay Al of the outgoing repeater Uel:
earth, contacts Teg, 8ag, 9pg, wiper a of the first
group ‘seléctor; contacts §1x1, 84ul, 83ul, wind-
ing .of relay A{, battery, earth. Relay VI is
again energised by the first impulse over the con-
tact 15at, and holds itself energised during the
numerical selection since its winding I is short-
circuited .over contact 16ni, 'Over the contacts
fi3al and Ftdal the alternating current impulses
are transmitted over the connecting line VL to
the. selected repeater. After relay V§ responds,
windirig 11 ¢f relay N1 is short-circuited over con-
tact 6691, The relay is however held energised -in
the following circuit: earth, contact 66v{, wind~
ing I of relay Ni, contact 63ni, winding IT of re-
lay M1, battery, earth. In-this circuit relay Mi
also responds. After the impulse series relays
Al, VI, MI and Ni restore, the latter slowly since
its. windinig IIT is short-circuited over contact
g89nl.

In’ the repeater Ue? the impulses from the
alternating current relay I2 are received and
transmitted to relay A2, over contact 5i2. Relay
A2 ‘transmits the impulses in the following cir-
cuit. to the impulsitig rélay A3 of the time zone
set: earth, contacts 1222, 14a2, 76u2, 8193, wind-

3 ing of relay A8, battery, earth. .After the first

response  of rélay A2, the following circuit for
relays N2 and M2 is closed: earth, contacts 49¢2,
39a2, winding I of the relay N2, winding I of
relay M2, battery, earth. - Relay M2 breaks the
short-circuit over its winding II at contact 43m2
and thereby prepares a holding circuit for itself.
Further; relay M2 closes the following circuit in-<
dependently of relay A2: earth, contacts 49c2,
84m?, winding I of relay U2, winding IT of relay
M2, battery, earth. In this circuit the relays U2
and M2 are held energised. Afterthe response of
relay N2, the following circuit for the relay V2
is’ ¢losed: “earth, contacts 49c2, 50n2, winding I
of relay. V2, battery, earth. Over confact 46m?2
the winding II of relay V2 is short-circuited, so
thigt the relay holds itself during the impulse
trains: - After the impulse trains, relays I2, A2,
N2,V2 fall off, the latter slowly.

In . the time zohe set ZZZ, the setting impulses,

5 as already explained, are received by the re-

ceiving relay A3. They are transmitted over con-
tact 86a3 as earth impulses over the a-conductor
to the following selector. - Further they are trans-
mitted in the following circuit to the discrim-
inator formed as 4 rotary selector: earth, con-
tacts 131a3, (1123, winding of the rotary magnet
DM, battery, earth. At the first impulse relay
V3 is also re-energized in the following circuit:
earth, contact 108a¢3 winding of relay V3, battery,
earth.  Relay V3 holds up during an- impulse
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series. Relay Z3, which has been energized by
seizing over wiper dmI in the zero position, holds
itself energized until the discriminator has. left
the zero position during the impulse series in the
following - circuit: earth, contacts 88c3, 9903,
10023, winding of relay Z3, battery, earth. After
the first impulse series has finished relays A3,
V3 and Z3 de-energize,

At the second impulse series relay A3 in the
time zone set is again impulsively energised. This
impulse series is transmitted. to-a discriminator
MW constructed, for example as a rotary selector
in the following circuit: earth, contacts 184t3,
11323, (14a3 winding of the rotary magnet MW,
battery, earth. - At the first impulse relay V3
again responds. The discriminator is switched
on step-by-step. When the impulse series ends,
relays' A3 and V3 restore. Assuming that the
discriminator DM is stepped three steps by the
first impulse series and the discriminator MW
is stepped four steps by the second impulse series,
the following circuit for relay T2 is completed
at the end of the second impulse series: earth,
contacts 98¢3, 191v3, wiper dml in position 3,
wiper mwlII in position 4, wiper dzIV of the time
switch in its normal position, winding I of relay
T3, battery, earth. The relay T8 responds and
breaks the circuit for the discriminator MW at
contact 144{3 so that no further impulses can
be received from the discriminator mechanism.
Relay T3 holds itself energised in the following
circuit: earth, contacts 8§%c3, §1¢3, winding IT of
relay T3, battery, earth. Over contact 81£3, re-
lay T2 switches the winding I of relay G3 to the
b-~conductor.

After receiving the signals of the first two
impulse series, the further impulse series are
received in the time zone set by relay A3 and
like the first two impulse series are transmitted
to the final selector by connection of earth to the
a-conductor over contact 86a3.

When the called subscriber replies potential is
applied to the b-conductor in the line selector
whereby therelay G8 in the time zone set responds
in the following circuit: earth, battery connected
to the b-conductor, contact 88¢3, winding I of re-
lay G3, contact 87¢3, earth. Relay G3 responds
angd holds itself energised in the following circuit:
earth, contacts 8%¢3, 92¢3, winding II of relay
G3, resistance Wil2, battery, earth. The winding
I of relay G3 is disconnected from the b-con-
ductor at contact 88¢g3. Relay A3 is disconnected
from the a-conductor by contact 81¢g3 and at
the same time prepares to connect relay F3 to
the a-conductor over contact 80¢3. When the
called subscriber replies the time switch is dis-
connected. The following circuit for the rotary
magnet Ds of a five-second switch is closed:
earth, five-second switch, wiper dsII in its nor-
mal position, contacts [11zh3, 1i12sm3, 11543,
winding of the rotary magnet Ds, battery, earth.
The selector Ds makes a step after five seconds
and goes to position I. From this position it is
then switched on by the interrupter Unt to posi-
tion T in the following circuit: earth, interrupter
Unt, wiper dsl, bridged contacts | to 6, contacts
112sm3, 115g3, rotary magnet Ds, battery, earth.
The selector Ds is set in position 1. It is switched
on to position 8 over the five-second switch and
the wiper dsII. In position 8 in which the selec-
tor Ds again remains for five minutes the fol-
lowing circuit for relay Zh3 is closed: earth,
contact 145¢3, wiper dsIII in position 8, winding
of relay Zh3, battery, earth.

After the switch Ds is moved to position 8,
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after five seconds of position 8, the following cir-
cuit for the minute switch Dz is closed: earth,
contact 145t3, wiper dsIIT in position 9, contact
1182h3, rotary magnet Dz, battery, earth. The
minute switch goes from position & to position I.
The switch Ds makes a step further each five
seconds driven by the five-second switch over
wiper dsII. It travels over the positions 10 to
16, 0, | to 6, 1, 8. In between the relay Zh3
restores. In position 8 relay Zn3 is again ener-
gised and prepares for further switching of the
minute switch. When the second switch ds
comes to position 9, the minute switch Dz is
again energised over contact [i8zh3 and every
minute in this manner a step forward is taken.

The time zone switch is provided with an in-
stallation for automatic conversation-limiting.
If this comes into action the connection is broken
after a definite time whereby the selected zone
metering 'impulses are suitably sent to the call-
ing subscriber. If the subscriber hangs up before
this time depending upon the time and zone,
metering impulses from the time zone set are
sent back to the calling subscriber. The switch
operations occurring are described in the follow-
ing. Before that the description of the switch
operations are recapitulated, which occur on the
response of the called subscriber in the repeaters
Ue2 and Uel.

As already described, on the response of the
called subscriber relay F3 is connected to the g-
conductor over contact 808¢3. Thereby in the
repeater Ue2 the following circuit for the relay
K2 connected to the ag-conductor is formed:
earth, contact 161u3, winding I of relay F3, con-
tacts 80¢3, T6u2, 7542, 1302, 2912, winding of re-
lay K2, battery, earth. In this circuit the high
resistance relay K2 responds but not the relay
F3. Relay K2 breaks the holding circuit of
winding II of relay E2 at contact 16%2, and at
contact 51%2, the holding circuit of relay X2,
The relays restore. Relay E2 connects the alter-
nating current source WQ to the line VI, at its
contacts 26e2 and 27e2. The alternating current
traverses the differential system of the two wind-
ings of relay I2 so that the relay does not re-
spond. The connection of the alternating cur-
rent is thereby ended, so that after the response
of relay K2 and restoration of relays F2 and X2
the relay L2 is short-circuited over: earth, con-
tacts 64x2, 62e2, 60%2; relay L2 again restores
and at contact 2212 breaks the circuit for relay
K2. Relay K2 restores, whereby relay E2 again
responds over its winding II and the alternating
current impulse ends. During the time relay E2
is energised, the following circuit is formed for
relay G2: earth, contacts 6422, 62e2 6!k2, wind-
ing II of relay G2, battery, earth. After relay
E2 responds, relay G2 holds itself energised in
the following circuit: earth, contacts 57c2, 59¢2,
winding I of relay Z2, winding IT of relay G2,
battery, earth. In this circnit relay Z2 also re-
sponds.

In the repeater Uel the alternating current
impulse is received by relay Il. Relay Il closes
the following circuit for relays Xi and Rl : earth,
contact H11il, winding of relay XI , winding of
relay RI, battery, earth. The relay Zl as this
back impulse Ilasts a comparatively long time is
short-circuited over contact 8571, long enough
for it to restore. By the opening of contact 8921
the circuit for winding I of relay Gt is broken so
that this relay also restores. After this happens
the short circuit for the winding I of relay Hi is
opened over contact 97gl. Relay Hi responds in
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‘the following -circuit: earth, contact 8571, wind-
‘ing'I of relay Hi, winding of relay Ui, resistance
Wi8, contact (83ul, battery, earth.. Relay HiI
holds itself energised . in” the following ecircuit:
earth, contacts . 118cl, 109%t, winding IT of relay
HA, battery, earth. -Relay Fl is connected to the
a-conductor over contact 6821, After the alter-
nating current impulse concerned comes to an
-end, relays 11, RI, XI restore one after the other.
‘Relay Zl energises again in series with relay
Ul and switches relay Gl in-again.

When the calling subscriber hangs up his re-
ceiver after the conversation, the relays Ag and
Bg in the first group selector restore. Relay Bg
.short-circuits -the seizing relay Cg -over contact
14bg so that this restores. After relay Cg has re-
stored the relay Zg is connected to the b-con-
ductor over contact Ecg. Winding IIT of the test
relay Pg is connected to the a-conductor by con-
tact 8cg. Over contact 18cg the winding II of
‘test relay Pg is short-circuited. Relay Pg how-
ever in spite of that does not restore since the
following holding circuit for thé winding III of
relay - Pg -is- completed: -earth, battery, winding
ITL of relay Pg; contacts 8¢y, 9pg, wiper a-of the
first group selector; contact 6821, winding I of re=
lay F,-earth.’ In- this circuit relay FI responds.
Relay Fi -completes the following circuit for re-
lay Al: earth, contacts 8171, 83u!, winding of re-
lay Al; battery, earth. Relay Al sends a long-al-
ternating current impulse over the line VL by
means of its contacts 1{4al and 1{3al. The re-
14y P closes the following holding circuit for re-
lay- ‘Gl: earth, contact - 100fl; resistance - Wi§,
winding I of relay G, battery, earth., The-alter-
nating -current impulse is thereby ended so that
the relay C{ restores. This is caused by the-seiz-
ing relay Ci of the repeater Uel being short-cir-
cuited over the-contacts 571 and §8zl. Relay ci
restoreg’ slowly' and- short-circuits the relay Z{
over the contacts: 9fci, 92cl, 94xt. Relay Z!
restores slowly. After relay ZI has restored, re-
jay Ui is short-eircuited over the contacts 86z1
and 88x1 and-likewise restores.  The -circuit for
the relay ‘Gt is broken after the restoration of
relay Z4 at contact 992! but holds on over con-
tact-108F4.  After relay Ul restores, the circuit for
the relay Al is broken at contact 83ul.  Relay
1 is held énergized after relay Cl restores in the
following' circuit:-earth, contacts 10571, 108g1,
winding IT-of relay H{, battery, earth.

Tn' the repeater Ue? the long release impulse is
received by the relay 12. Relay 12 closes the fol-
lowing -circuit for the relay A2: earth, contacts
5i2, 112, 672, Tv2; winding of relay A2, battery,
earth. “Relay N2 is again energised over contact
3802. After relay ‘N2 responds relay V2-is ener-
giséd over contact -50n2, - Relay V2. switches in
relay X2 over contact 5402 whose holding circuit
wags broken by the response of relay K2 at con-
tact 5ik2 and after this relay restores at contact
5272, Now relay C2 is short-circuited for an ap-
preciable time over: earth, contacts 10a2, f1z2,
relay C2 restores and breaks the circuit for the
rélays Ch2-and E2 at contact 21c2.  The relays
however-do not restore for after relay C2 restores
the relay F2 is energised in the following -circuit:
earth, contacts 3ic?; 2302, winding I of relay F2,
contact 2422, battery, earth. The relay F2 holds
itself energlsed further after the restoration of re-
lays'12, A2, N2, V2'in the following circuit: earth,
battery, contact 2422, winding IT of relay F2, con-
tacts 3522, 3672, 1302, 15a2, 1642, 80¢3, winding I
of telay F3, contact 418143, earth. Inthis circuit
rélay 3 of the time zone set also is-energised. In
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the repeater Ue2 relay F2 holds-on the circuit for
the relays E2 and Ch2 at contact 1872: earth,
contacts 1872, 11r2, 16x2, winding II of relay E2
and parallel thereto the winding of relay Ch2,
resistance Will, battery, earth. Relay Z2 is held
energised after the restoration of relay-C2 in the
following -eircuit: earth, contact 22ch2, winding
II of relay Z2, resistance Wil3, contact 2422, bat-
tery, earth. The relays N2 and N2 are also held
energised over contacts 4TchZ and 44m2. Over
the contacts 8422 and 3572 the winding 1T of relay
R2 is connected to the b-conductor for receiving
the metering impulses.

In the time zZone set ZZZ, as already explamed
the relay F3 is energised as-a consequence of the
release impulses transmitted from the calling
subscriber. Relay F3 closes the following cir-
cuit for the assessor switch: earth, interrupter
Unt, wiper da, contact 11973, winding of the mag-
net Da, battery, earth. The selector makes-one
step and goes from position & to position 1. From
position 4 the assessor switch is stepped on in the
following circuit: earth,interrupter Unt, wiper-da,
contact 128e3, magnet Da, battery, earth. When
the assessor switech reaches the zone selected by
the discriminators Dm and Mw and the conversa-
tion time arrived at by a suitably marking con-
tact, assuming: that the conversation has lasted
four minutes, the following cireuit for relay E3 is

closed: earth, contacts 98¢3, 10108, wiper dml in

position 3, wiper mwIIl in positien 4, wiper d2

IV in position 5, position {1 of the assessor switch,

wiper daol, winding I of relay E3, battery, earth.

‘The relay E3 responds and holds itself energised

in the following holding circuit: earth, contacts

- 89¢3, 13773, 134e3, winding II of relay ES, battery,
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ing circuit: earth, contacts 12823,
‘magnet Da, battery, earth. Each time the mag-

earth. - Parallel to'the winding II -of relay E3

winding II of relay Z3 also responds over contacts

1332n3, 141sm8, 138sh3. The assessor switch Da
is mow no longer connected over the interrupter
Unt but is energised step-by-step in the follow-
{127e3, rotary

net De is energised the contact {38dad is closed
and the relay Zh3 energised.  Relay Zh3 breaks
the circuit for relay Z3 at contact {832h3. Relay

‘Zh3 restores. Thereby the rotary magnet Da dlso

vestores. At contact I88da3d the circuit for relay
Zh3 is opened. The relay restores and .again
closes at contact 183zk3 the circuit for the felay
Z3. The asséssor switch is thus stepped on simul-
taneously with the energizing of relays Z3 and
Zh3. At each step rélay Z3 transmits a metering
impulse to the repeater Ue2 in the following cir-
cuit: .earth, battery, contacts 83¢3, 187gm3, 8223,
b-conductor, contact 3572, winding IT of relay R2,
contact 3422, earth. The relay R2 of the repeater
Uel responds at each impulse and repeats, as we
will show, the metering impulses back to the call-
ing subscriber. If the assessor switch has reached
its last position, then after relay Z3 restores the
following circuit for the relay Sh3 is .closed:
earth, contacts $8c3, 182e3, 10323, {0icm3, wind-
ing of relay Sh3, last position of the assessor
switch, wiper dal, winding I of relay E3, battery,
earth. In this circuit relay S%3 responds, -and
finally interrupts the circuit for relay Z3 at con-
tact 138sk8. Next the assessor switch ceases to
function and the transmission of metering im-
pulses isiended. The holding winding I of relay
G3 is short-circuited -over contact 97sn3, so that
the relay restores. "Relay G3 -on restoring opens
contact 8093 whereby relay F3-in the time zone
set .and relay T2 'in the repeater Ue2 restore,




8
When the relay F3 restores the circuit for wind-
ing II of relay E3 is broken at contact 3773.

In the repeater Ue? the metering impulses from
the relay- R2 connected to the b-conductor are
received. Relay R2 interrupts the circuit for the
winding IT of relay E2 at contact {772 at each
metering impulse. Relay E2 transmits the me-
tering impulses on restoring by means of its con-
tacts 28e2 and 27e2 as alternating current im-
pulses backwards over the connecting line VI.
The relay Z2 in the repeater is short-circuited at
every impulse over confact 23r2 without however
restoring.

In the repeater Uel the metering impulses are
received by relay Il. Relay Il energises the re-
lays XI and RI in series over its contact 111il.
Thereby since relay X is a slow relay, after re-
lay Rl restores, the following metering circuit
is formed after each metering impulse connecting
-to the first group selector: earth, battery, contact
T4ul, resistance Wiid, contacts 12z, Tigl, 1871,
b-conductor, wiper b of the first group selector,
contact {8pg, winding of relay Zg, contact Gecg,
earth. In this circuit the relay Zg of the first
group selector responds and transmits over the
c-conductor by a current increased by means of
the contacts 12zg and 13zg, which short-circuit
resistance Wil, the metering impulses to the me-
tering relay Zr in the first preselector. When

‘the metering impulse series comes to an end the :

continuous alternating current is connected over
the connecting line finally energises the relay Ii.
The relays X{ and R1 are similarly energised for
a period. Over contact i8{r! the winding I of re-

lay G is short-circuited so that relay GI restores. 23

Further at contact 168g1 the holding circuit for
the winding II of relay Hi is opened. The relay
restores and breaks the circuit for the relay Fi
in the repeater Uel at contact 68721 and for the

winding III of relay Pg in the first group selector. 4

Relay Pg, which until now has held the connec-
tion to the first preselector at contact 13pg re-
stores.  Thereby the disconnection of the first
group selector and the previous preselector oc-
curs in knoewn manner. In the repeater Uel
after discontinuation of the blocking alternating
current over the connecting line, the relays Ii,
RI, X1 restore. Then all the relays of the re-
peater are again in their rest positions. '

In‘the repeater Ue2 when the metering impulse
has been repeated as already explained the relay
F2 restores. When relay F2 restores the relays
Ch2 and E2 restore since their circuits are broken
at contact 18/2. When relay E2 restores continu-
ous alternating current is sent back over contacts
26e2 and 27e2 and connecting line VL which as
already shown causes the beforementioned con-
necting apparatus to be disconnected. Since re-
lay Ch2 restores the holding circuit for relay Z2
is broken at contact 22¢h2 and at contact 47ch?2
the holding circuit for relays U2 and M2 is
opened. After relay U2 restores the holding cir-
cuit for relay X2 is.opened at contact 53u2. Re-
lay E2 again energises after relay X2 restores
over contact 6822, and its high resistance wind-
ing I as soon as the c-conductor to the second
group selector is again switched through and the
selector is released.

The direct earth is disconnected from the c¢-
conductor leading to the time zone switch at con-
tact 63ch2. Also seizing relay C3 in the time zone
set restores. After relay C3 restores the holding
circuit for relay T3 is opened. Besides this at
contact 98¢3 the circuit for relays Sh3 and E3,

winding I, is opened. The relays restore. After !
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relay E3 restores the assessor switch is switched
into its rest position in the following circuit:
earth, interrupter Unt, wiper da, contact 126e3,
rotary magnet Da, battery, earth. When the as-
sessor switch is again in ifs rest position the time
switch Dz is driven back to its rest position in the
following circuit: earth, interrupter Unt, wiper
da, contact 120c3, wiper dz, rotary magnet Dz,
battery, earth. After the time switch Dz is set
back, over wiper dm of the discriminator Dm in
its rest position and, when this has reached its
rest position, over wiper ds the time switch Ds is
driven back to its rest position. Before this after
reiay T3 restored the discriminator MW has
already connected to a path in its rest position
(not shown). Thereby the time zone set is again
in its rest position.

If the subscriber Tn has not hung up his re-
ceiver after 12 minutes in the time Zone set
ZZZ after minute switch Dz is set round 13 steps
in position {8 the following circuit for relay S3 is
closed: earth, winding II of relay ¥3, wiper dzV
in position 13, contact 58¢m3, winding of relay
53, battery, earth. Relay F3 does not respond in
this circuit. Relay S3 breaks the c-conductor
leading out at contact 13633 so that the following
selector is released. The calling subscriber re-
ceives an engaged signal over line Bes, contact
{4758, winding II of relay F3, earth. The en-
gaged signal is transmitted back over the wind-
ing I of relay ¥3 connected to the a-conductor
to the calling subscriber. The calling subscriber
thereupon hangs up his receiver and causes
thereby a long alternating current impulse to be
sent out from the repeater Uel over connecting
line to the repeater Ue2. As already described
the long final impulse is transmitted in the re-
peater Ue2 such that in the time zone set is in-
duced transmission of a metering impulse cor-
responding to the time and zone. 'The switch
operations induced thereby have already been
described.

When a connection is set up from a telephone
paystation Mk of the exchange A with a sub-
scriber of the exchange B the following switch
oberations take place: The subscriber using the
telephone paystation lifts his receiver, inserts.the
amount corresponding to the required connection
and begins dialling. When the receiver is lifted
the call relay Rk of the first preselector VW as-
sociated with the telephone paystation is ener-
gised over the subscriber’s loop. The call relay
closes the start circuit of the preselector in known
manner. The preselector rotates step by step
until it finds a free line. As soon as this is the
case the test relay Tk of the preselector is ener-
gised in the following circuit: earth, battery,
windings I and IT of relay Tk, wiper ¢ of the pre-
selector, contact 38bk, off-normal contact 35kk,
earth. Relay Tk is energised, stops the preselec-
tor, locks the seized line over contact 30tk by
short-circuiting its high resistance winding I
and switches through the speech conductors-to
the first greup selector iGWE over contacts 27tk
and 28¢k. After this has been switched through
both the battery supply bridge relays Ak and Bk
respond over the subscriber’s loop. The relay B]d
breaks the short-circuit of relay Ck at contact
36bk which thereupon responds in series with the
test relay Tk of the first preselector. Relay Bk
causes the slow relay VEk to energise over-con-
tact 3Tbk.

During the numerical selection the relay Ak
in the first group selector IGWFk oscillates and
thereby transmits the impulses of the first im-
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pulse “serie§ in khown. rnanter to the vertical
magnet of the group selector. - After this im-
pulse series is received the group selector hunts
in the decade selected by the first impulse series.
As soon as a free line is found the test relay Pk
‘of ‘the first group selector is energised in the fol-
lowing circuit:. earth, contact 48ck, windings I
and II of the test relay Pk, wiper cm of the first
group selector, winding of relay Cl, resistance
Wi2, battery; earth. In this cirecuit the seizing
relay. Ct of the repeater Uel operates. The test
relay Pk of thé first group. selector stops the
wiper int knowh manner, blocks the seized line by
short-ecircuiting its high resistance winding I at
cohtact 49pk and switches through the speech
conductors at the contacts 30pk and 11pk.
‘Relay Cl in the repeater Uel energises the re-
lays-Ad, Vi, ZI, Ul, Gl, as in a ‘connection origi-
nated by the usual subscriber. Relay Al by
means of its contacts 113al and I14al transmits
4 short alternating current impulse over the con-
necting line VI.. The alternating current im-
pulse is ended when relay Ul is energised. Re-
lay Ul causés relay Al to de-energise. After re-
lay Al is restored relay V1 also-restores. The re-
lays Cf, %1, Ul, Gi are held energised. After
relay V1 has restored the short-circuit for wind-
ing 1T of relay N{ is broken at contact 6621, The
relay Nt is energised over this winding., How-
with the windings II and I of relay Ni does not
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respond on account of the high resistance of the -

ever, relay MI whose winding II is now in series
winding II of relay N{.

In the repeater Ue2 the seizing impulse is re-
ceived by the relay I2.
Chn2, N2, V2, X2, L2 are énergised. The relay L2
connects relay K2 to the a-~conductor over its
contact 2812 and over contact 3012 connects re-
lay.R2 to the b-conductor.

Relay E2 which was held energised before the
repeater was seized over its high resistance wind-
ing: I by the continuous current is further en-
ergised after seizing the c-conductor leading to
the time zone set over-.its winding II. The time
wone set is locked by the direct earthing of the c-
eonductor over: contact B3ch2. ‘After the seiz-
ihg impulse ends the relays 12, A2, N2, V2 in the
repeaber Ue2 restore. 'The relays C2, Ch2, X2,
1.2, B2 are held energised. Apart from this after
relay A2 yestores relay U2 is also energised.

Th the time zone set ZZZ the relays C3 and Z3
respond .after the seizing operation.

When the second impulse series is sent out by
the telephone paystation the relay Ag again 0s-

cillates in the first group selector {IGW¥k. The j;

impulses. are transmitted to the repeater Uel
over “the following path: earth, contacts 33ck,
ik, 300k, wiper a of the group selector 1GWE,
conbacts 6Thd, 8dul, 83ul, winding :of relay Af,
pattery, earth. Relay Al in the repeater Uel
transmits the impulses. by means of its contacts
{13a1 and I18al over connecting line VL. At
the first impulse the relays VI and Ml in the
repeater  Uel -also respond. After the impulse
series is finished relays Al and Vi restore. Dur-
ing the connection prepared by a telephone sub-
scriber after relay Vi restores relay Mi .imme-
diately restores-and relay NI after contact B89mt
is clesed is held energised further over its high
resistance ‘winding II. 'For a ‘connection set up
from a telephoné paystation ‘relay M does not
de-energise. Since the short-circuit for wind-
ing T:of this relay is broken at contact Gil»nl -tpe
rélay M1 is 'held energised in the following «cir-
it -earth, ‘contact 49pk, winding II 'of relay Pk,

Thereby relays A2, C2, :
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wiger cm. of ‘the group selector 1IGWE, winding I
-of relay MI, contact 62m{, winding of relay Cf,
resistance ' Wi2, battery, ‘earth. Relay NI re-
stores slowly since contact §5mi1 of the circuit
for both of its windings is broken. . After relay
NI restores the following circuit is again closed
to short-circuit relay Al: earth, contacts 81mf,
88nt, 8571, winding of relay Al, battery, earth.
Relay Al is energised and transmits in addition
to the impulse series an alternating current-im-
pulse ‘over connecting line VL. 'This impulse is .
ended when, after relay NI restores, the winding
I of relay M1 is also short-circuited over contact
6inl whereby the relay is restored, After relay
M1 relay Al also restores.. Apart from this re-
lay Nl is again energised over its high resistance
winding IT affer relay Ml restores.

In the: repeater Ue? the humber impulses are
received by relay I2 and are transmitted further
over the a-conductor by the relay A2. At the
first impulse the relays, N2, M2, V2 are also
energised. After the impulse series is  finished
the relays 12 and A2 restore.. After this relay N2
also restores. For-a subscriber’s connection reé-
lay V2 also restores but in a-connection origin-
ated by a telephone paystation the relay V2 ‘s
held energised by the additional impulses: trans-
mitted together with-the impulse series which
occurs -during -the time this slow relay takes to
restore: earth; ¢ontacts 5i2, 142 or parallel con-
tact 2¢g2, 12, 802, winding of relay D2, winding
IIL of relay M2, winding II of relay V2, battery,
earth. In this circuit the relay D2 is also ener-
gised. ‘Furtheér the differential winding TIT-of
relay M2 is energised in this circuit and the re-
lay restores. Relay M2 is thus in this case not
held energised as is the case in a usual connection.
After the additional impulse is ended the relay
12 restores together with relays V2 and D2.

In the time zone set ZZZ the impuises received
by relay A3-during the impulse series are trans-
mitted ‘'over contact 86a3 and the a-conductor on
the one hand to the subsequent selectors and on
the -other hand over contact 134¢3 to the rotary
maghet Dm -of the discriminator. During the
impulse series relay V3 is energised in the time
zone set.” After the impulse series is ended -as a
consequence of ‘the additional impulses trans-
mitted in - connection with the setting impulse
series the relay Cm3 is eénergised in the following
circuit: earth, contacts 68n2, 6Tm2, 66d2, 65u2,
conductor em, winding I of relay Cm3, winding
of relay C3, contact 1483, battery, earth. ' Relay
Cm3 holds itself energised in the following hold-
ing circuit: earth, contacts 89c3, 88cm3, winding
of relay Cma3, battery, earth. "After relay -Cm3
is energized the following circuit for the-rotary .
magnet Ds in the time switch is-completed: earth,
interrupter Unt, wiper dsI in zero position, con-
tacts 128¢m3, 116¢3, winding of rotary magnet
Ds, battery, earth. The selector Ds travels to
position | and from this position is driven by the
interrupter Unt without stopping until it reaches
position 8. In this position-the switch now is set.

At the next impulse the same switch operations
occur-in the connecting apparatus as in the case
of the previous impulse series. In the time zone
switch the ‘impulse‘series is received by the dis-
criminator Mw. ‘When ‘this marking- impulse
series comes to an-end, the relay T3 responds in
the time zone-set over the wipers dmI and mw
which have ‘been set as well as over the wiper dz
in the rest 'position. ' This -breaks the circuit for
the magnet-Mw at-contact 1443 so that the sub-
sequent impulse series cannot be “transmitted
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further to the discriminator. Relay T3 holds it-
self -energised over contact 91£3. Over this con-
tact the-relay Tm3 is further energised: earth,
contacts 88c3, 91¢3, 93sm3, 96gm3, 95cm3, wind-

ing of the relay Tm3, battery, earth. After relay

‘T8 responds relay Zh3 is energised over the wiper
dsIII in position 8. Relay Zh3 prepares at its
contact 118228 the circuit for the minute switch
Dz, The second switch Ds is stepped in the fol-
lowing circuit from position 8 to position 9:
earth, interrupter Unt, wiper dsi, in position 8,
contacts. 138tm3, (1693, winding of the rotary
magnet Ds, battery, earth. In position 9 the fol-
lowing circuit for the magnet Dz is closed: earth,
contact 145¢3, wiper dsIII in position 9, contact
{18273, winding of the magnet Dz, battery, earth.
The minute switch Dz takes one step and goes
from position 8 to position I. - After relay Tm
responds the following circuit prepared for the
assessor is completed: earth, interrupter Unt,
wiper da, contacts 124tm3, 1252h3, 1263, winding
of the rotary magnet Da, battery, earth. The
assessor goes from position 8 to position 1 then
causes the interrupter Unt and the wiper da to be

stepped on until it has reached the contact in-

dicated by the selected marking number. At
this point relay E3 responds over its winding I:
earth, contacts 98c3, 19103, wiper dmI (e. g. in
position 8), wiper mwIII (e, g. in position 2),
wiper dzIII in position 1, wiper dal, winding I
of the relay E3, battery, earth. Relay E3 holds
itself energised in the following circuit: earth,
contacts 83c3, 138tm3, 134c3, winding II of the
relay E3, battery, earth. Parallel to the winding
II of the relay E3 relay Z3 is held energised.
Moreover the rotary magnet Da receives impulses
over earth, contacts (2823, 127e83, winding of the
rotary magnet Da, battery, earth. - At each im-
bulse the relay Zz3 is also energised over contact
135da3 so that the relay Z3 is de-energised at
contact 133218. The interaction of relay Z3 and
Zh3 switches the assessor step by step until it
reaches the rest position. Each time relay Z3 is
energised an impulse is sent back over the b-
conductor by a contact 8223 which in the re-
peater Ue is received by the relay R2 in the fol-
lowing circuit: earth, winding I of relay R2,
contacts 38812, 3772, 8223, I15Tgm3, 83¢3, battery,
earth. - During the repeating back of the meter-

ing impulses, the impulse series sent qut further -

by the telephone paystation for setting the line
selector are transmitted in the following circuit
from the repeater Ue2 to the time zone set:
earth, contacts 7222, 14a2, 16u2, 8193, winding of
the relay A3, battery, earth. The impulses re-
ceived over the a-conductor are transmitted fur-
ther by the relay A3 by means of contact 863
as earth impulses. :

In the repeater Ue?2 relay R2 breaks the circuit
for the winding IT of the relay E2 each time it is
energised. Relay E2 repeats the metering im-
pulse by means of its contacts 25¢2 and 27e2 as
alternating current impulses backwards over the
connecting line. During this transmission back
of alternating current impulses, since the alter-
nating current relay I2 is not operated on ac-
count of its differential connection, the relay is
energised by this simultaneous setting impulse
occurring in the opposite direction since these
flow through relay windings in series and thereby
make the two windings III, IV of the relay oper-
ative, Relay I2 responds and the repeating relay
A2 transmits the setting impulses, as already ex-
plained, to the impulse receiving relay A3 in the
time zone set. . S :
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In the repeater Uel the metering impulses are
received by the alternating current relay Il. Re-
lay If responds in this circuit. Simultaneously
the transmitted setting impulses are conducted
over the relay in the opposite direction. The
setting .impulses transmitted from the group
selector GWE are received in the repeater Uel by
the receiving relay Al which is connected to the
a-conductor and these impulses are transmitted
further by means of its contacts f13ail and 114al
as alternating current impulses. The metering
impulses which are received in the repeater Uei
via relay Il cause relays X{ and Rl to be ener-
gised in seéries, At the end of each impulse the
metering impulses are transmitted back by the
aid of both these relays over the a-conductor to
the group selector GWk. The relay zl, tempo-~
rarily short-circuited at each metering impulse

by contact 9571, does not restore during the short

metering impulses,

In the group selector IGWkE the relay Zk is
energised by the metering impulse in the follow-
ing circuit: earth, winding of the relay Zk, choke,
contact 1ok, wiper b of the group selector |GW¥k,
contacts §%vi, 78ri, Tigl, 12z, resistance Wil4,
contacts 718k1, battery, earth. Relay Zk connects
alternating current of 50 cycles per second to both
the speaking conductors in parallel over contact
48zk. These alternating current impulses are re-
ceived by the magnet ZM of the fee control appa-
ratus- GK at the telephone paystation, tuned to
thiis frequency.. The circuit for this is as follows:
earth, alternating current source, 50 cycles per
second, contact 452k parallel on the one hand
over the a-conductor, a-wiper of the preselector,
contact 27tk, hook switch contact Hu, choke, con-
denser, on the other hand over the b-conductor,
b-wiper, of the preselector, contacts 29tk, 25rm,
cheoke, condenser, winding of the magnet Zm,
earth. e

The numerical impulses are transmitted on the
part of the telephone paystation simultaneously
in the opposite direction by intermiftent ‘inter-
ruption of the subscriber’s loop by which the re-
lay Ak is temporarily restored. At each meter-
ing impulse the relay Xk in the group selector
IGWk is also energised: earth, contact 40zkc,
winding of the relay Xk, resistance Wil5, bat-
tery, earth. Relsy Xk switches in the slow relay
Yk cver contact 38zk. During the metering im-
pulse the relay Xk is short-circuiteq impulsively
over the contacts 412k and 42zx%k. It holds itself
energised over contact 38zk.

The fee control apparatus Gk at the telephone
pay-station 'is  so constructed that the magnet
Zm transfers one of the coins inserted in the coin
chute, each time metering impulse is received,
to an intermediate container. Each time a coin
is transferred from the coin chute the contact
22m is opened. On the other hand each time
magnet Zm is energised contact 23zm is closed.
The contacts are so adjusted that contact 23zm
closes only if contact 22m is already open. If as
many coins have been inserted as impulses are
received from the magnet ZM the correspondence
is_so -controlled that after the relay Zk in the
group selector {GWk finally is restored, relay Xk
is short-circuited for a time long enough to cause
it to restore. . Relay Xk breaks the circuit for the
slow relay Yk. During the time relay Yk is re-
storing ~alternating -current of 100 cycles per
second is temporarily connected to both speech
leads in parallel which, in the fee control appa-
ratus, energises the pay magnet KM tuned to this
frequency: earth, alternating current source 100
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cycles per second, contact 41sK, 462K, parallel
over both speech leads, magnet KM, earth. As
soon as the pay magnet KM has responded the
coins are finally transferred to the cash box,
If the coins inserted in the fee control appa-
ratus do not correspond with the metering im-
pulses occurring, if for example a coin too little
is inserted, at the last impulse the contact 23zm
is closed, but contact 22m is not opened. There-
by relay RM is energised in the following cir-

cuit: earth, contacts 238zm, 22m, winding of relay

RM, choke, hook switch contact Hu, contact 27¢%,
wiper ¢ of the preselector winding I of the relay
Ak, battery, earth. After magnet ZM restores
a circuit for the relays RM and Ak is held on over

10

contact 24rm. Relay RM breaks the b-conductor

at contact 28rm and also the connection. In the
group selector GWEk the relay Bk restores. Relay
Vk also restores at the same time. Also buzzer
current is connected to the winding II of relay

20

Ak: line Bu, contacts £4ak, 43vk, winding II of the -

relay Ak, earth. The buzzer current is inductively
transmitted to the winding I of relay Ak. The
subscriber receiving engaged signal, replaces his
receiver. ‘When the receiver is replaced the
money which has been inserted is returned from
the intermediate container. 'The circuit for the
relay RM and Ak is broken by the hook switch
contact Hu. After relay Bk is restored relay Ck
which is short-circuited over contact 362k also

restores. Thereby winding II of relay Pk is short- '

circuited over contact 57ck but the relay does
not restore since winding IIT of relay Pk is held
after contact 32¢k is closed over the a-conductor
and relay Pl in the repeater Ue!. The preselector
and grcup selector now remain set.
repeater Uel a long disconnecting impulse is sent
over the connecting line VL which as a conse-
quence causes the disconnection of the apparatus
which is at the incoming end .of the line which
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on its part, then causes disconnection to take

place in a backward direction. The switch oper~

ations are described more particularly later on.
In the time zone set the transmission of the

metering impulses is ended so that on the last

in the following circuit: earth, contacts 88c¢3,
1823, 18323, 1859m3, 104cm3, winding I of relay
Sm2, wiver dal, winding I of relay E3, battery,
earth. Relay Sm3 breaks the ¢ircuit for the re-
lay T'm3, at contact 83sm3 so that it restores.
contact 141sm?2 the circuit for winding II of re-
lay Z2 is brocken. Relay Sm3 holds itself ener-
gised in the following circuit: earth, contacts
88c3, 8113, 845m3, winding of relay Sm3, battery,
earth.
circuit for the rotary magnet of the assessor:
earth, interrupter Uné, wiper de, contact 150sm3,
winding of the rotary magnet Da, battery, earth,
The assessor returns to the position 0. The re-

lay B2, the holding circuit of which has already

been broken at contact {38im3 finally restores
after the assessor has travelled back to its rest
vosition since the winding I is de-energised.

As soon as the called suhscriber answers at the

A5
step of the assessor the relay Sm3 is energised “~

50

At L)

55
Further relay Sm3 closes the following “”

60

end of the selecting operation relay G2 is ener- '

gised over its winding I by potential applied to
the b-conductor. Relay &3 holds itself energised
over its contact 92¢3 and the winding II in s
holding circuit. Parallel to this, relay Gmg is
energised:  earth, contacts 8%¢8, 9203, (40sm3,
winding of relay Gm3, battery, earth. Relay
Gm3 locks ifself up over its contact i42gm3 in
a holding circuit independent of relay Sm3.

After relay Gm3 is energised the following circuit

~¥
o

S

for the rotary magnet Dz of the minute switch
is, closed: - earth, interrupter Unt, wiper da in
position 8, contact 123im3, 122gm3, 12 {sm3, wiper
dz, winding of the rotary magnet Dz, battery,
earth. The minute switch is stepped on into its
rest position by the interrupter Unt. As soon as
it has reached this position the rotary magnet
Dm of the discriminator is energised over the
rest position of the wiper dz: earth, interrupter
Unt, wiver da, contacts 123tm3, 122g9m3, 121sm3,
wiper dz in the rest position, wiper dm winding
of the rotary magnet Dm, battery, earth.  The

discriminator is stepped on into the rest position.

When it has arrived in this position the second
switeh Ds is switched into its rest position over
the interrupter Uni. . Finally the second dis-
criminator MW is brought into its rest position
in a manner which is not shown here. -As soon
as the second switch Ds returns to its zero posi~
tion the following ecircuit- for - the differential
winding II of relay Sm3 is closed: earth, contact
14513, wiper dsIII in position @, contact {32sm3,
winding II of relay Sm3, battery, earth. 'The
relay Sm3d restores.  After relay Sm3 is restored
the magnet Ds is energised again the following
circuit: earth, 5 second switch, wiper dsII in
position 8, contacts {1{2A3, 1{2sm3, 11Eg3, wind-
ing of the rotary magnet Ds, battery, earth. The
switch steps from position 8 to position {.. Over
the wiper dsI the switch is stepped on in the
next 5 seconds by the interrupter Unt over the
positions -8 to 7. In. the position T the switch
stays again for 5 seconds. Thereupon it is
switched on over the wiper dsII to position 8. . In
position 8 the relay Zh3 is energised over the
wiper ds¥II. After a further 5 seconds the switch
Ds reaches-the posifion 9 in which the minute
switch Dz receives the impulse over the wiper
dsTII and contact 1§82h3. The minute switch
takes one step and travels from position 8 to
position {. The second switch Ds is now stepped
on.so that after a minute switch Dz is again ener-
gised.. This gction is repeated until the calling
subseriber hangs up- or, automatically at the end
of 3 minutes, the disconnection of the connection
occurs.

When the called subscriber answers.the fol-
lowing circuit for relay K2 in the repeater Ue2
is closed: earth, contact 18143, winding T of relay
F3, contacts 8i¢3, 1612, T8a2, 2972, winding of
relay X2, battery, earth. 'The relay F3, in the
time zone set dces not respond in this circuit.
Relay K2 in the repeater Ue2 hreaks the circuit
for winding I of relay E2 at contact 15%2. Relay
E2 restores and transmits a long alternating cur-
rent impulse back over the connecting line, Each
time relay K2 is energised the holding circuit
for relay X2 is opened at contact Bi%2. Relay X2
restores whereby relay L2 is short-circuited over
earth, contacts 84x2, 82¢2, 60k2. Relay L2 re-
stores and thereby disconnects relay K2 from
the a-conductor at contact 2912. At contact
3812 winding I of relay R2 is disconnected from
the b-conductor. Relay K2 restores whereupon
the relay E2 again responds.  During the time
the relay B2 is energised the following circuit
for relay G2 is closed: earth, contacts 8412, 62e2,
81%k2, winding II of relay G2 battery, -earth,
After relay G2 responds it locks itself up in the
following circuit: earth, contacts Eic2, 5902,
winding I of relay Z2, winding II of relay G2,
battery, earth. In- this circuit the relay 22 is
also energised.

In the repeater Uel the long alternating cur-
rent impulse occurring when the called sub-
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scriber replies, causes relay Il to energise. Relay
If again energises the relays XI and Rl over
its contact 1iiil. Over contact 9%5r! moreover,
the relay Z! is short-circuited for a time long
enough for it to restore. Relay GI also restores
since contact 9321 is opened. After relay Gl
restores the short-circuit for the winding I of
relay HI is opened so that this relay is energised
with the relay Ul over contact 857i. Relay Hi
holds itself energised after it responds over its
winding II. Relay Hi connects relay Fi to earth
from the a-conductor over its contact §8hi. At
the end of the impulse, relays Il, Rl, X1 restore

one after the other. Thereupon the relay Zi also

responds in series with the relay Ul and again
closes the circuit for the winding I of the relay GIL.

When the calling subscriber replaces his re-
ceiver at the end of the conversation the two
battery supply bridge relays Ak and Bk in the
group selector {GWE restores. Relay Bk short-
eircuits the seizing relay Ck over ifs contact
36bk so that this relay also restores. The test
relay Pk the winding of which is short-circuited
when the seizing relay restores over its contact

51ck, however, does not restore since it is held °

energised in the following circuit: earth, battery,
winding III of relay Pk, contacts 32ck, 30Dk,
wiper ¢ of the group selector 1GWE, contact
681, winding I of relay Fl, earth. In this circuit
the relay Fl of the repeater Uel also responds.
The relay Fi short-circuits the seizing relay Ci
over its contact 51/ so that this restores. Relay
Tl energises the relay Al over contact 81f1.
Relay Al transmits a long disconnecting impulse

over the connecting line VI: which is ended when °

relay Ul restores. Aifter relay Cl restores the re-
lay Z1 is short-circuited over contacts 91cl, 92cl,
94xi, so that this restores. Over contact 90cl,
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88z1, the relay Ul is short-circuited so that this

relay also restores. After relay Ci has restored
the relay HI is already energised in the following
circuit: earth, contacts 165f1, 198¢1, winding IT
of relay HI, battery, earth. The relay Gl is held
energised in the following circuit: earth, contact
10871, resistance, wib, winding I of relay Gl,
battery, earth.

In the repeater Ue2 the relays 12, A2, N2, V2,
X2 are energised by the long releasing impulse.
The relay G2 is short-circuited for a time long
enough for it to restore. After relay C2 has
restored the relay G2 is also energised in the
following ecircuit: earth, contacts 5i2, 392, wind-
ing I of relay G2, battery, earth. Relay Z2 is
held energised after relay C2 restores in the fol-
lowing circuit: earth, contact 22ch2, winding II
of relay Z2, resistance Wil3, contact 2422, bat-
tery, earth. Relay Ch2 is held energised after
relay C2? restores over contact 18f2. Relay F2
which is energised in the following circuit after
relay C2 restores and relay V2 is energized: earth,
contacts 3i{c2, 3302, winding I of relay F2 con-
tact 2422, battery, earth, is held energised after
relay V2 restores in the following ecircuit: earth,
battery, contact 2422, winding II of relay P2,
contacts 3522, 3672, 1302, 18a2, 1612, 83¢3, wind-
ing I of relay F3, contact 16{u3, battery, earth,

In the time zcne set relay @ responds in this
circuit. Relay F3 energises relay $3 over contact
110f3. Relay S3 causes the disconnection of the
subsequent selector by breaking the c-conductor
at contact 136s3. Moreover, the assessor again
begins to operate: earth, interrupter Uni, wiper
da, contact 11973, winding of the rotary magnet
Da, battery, earth. The assessor which after
leaving the rest position is stepped on over wiper
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da and the contact segment which is switched
through is stepped on until it is in the penulti-
mate position in which the relay E3 is energised:
earth, contacts 89c3, 91£3, 93sm3, 164gm3, 16573,
wiper dal, winding of relay E3, battery, earth.
Relay E3 responds and locks itself tip over: earth,
contacts 89¢3, 11373, (34e3, winding IT of relay E3,
battery, earth. Parallel to this the relay Z3 is en-
ergised. Metering impulses are sent back butf not
transmitted forward since the circuit is broken
at contact 16Tgm3. The assessor moreover is
stepped over contacts 12Te3 and 12823 to the last
position in which the relay Sh3 is energised.
Here the assessor is next stopped since at the con-
tact 139sh3 the circuit for the relay Z3 is broken.
Relay Sh3 short-circuits relay G38 over contact
97sh3 so that this restores. The restoration of
relay G3 is followed also by the restoration of re-
lay Gm3 and further at contact 8093 the circuit
for the relay F3 in thie time zone set and relay
F2 in the repeater Ue2 is broken. When relay
2 restores the guard on the c-conductor in the
repeater Ue? is lifted so that relay C3 in the time
zone set also restores. When relay C3 restores
the holding circuit of the relays Cm3, T8, Sh3 and
E3 is broken. When relay E3 restores the as-
sessor is returned to its rest position over contact
126e3. When the assessor has reached its rest
position the time switches Dz and Ds are re-
turned to their rest positions over contact 120c3.

As soon as the relay F2 connected to the a-
conductor in the repeater Ue2 restores, the hold-
ing circuit of the relays Ch2 and E2 is opened.
Relay E2 conducts alternating current back over
the connecting line. After relay Ch2 restores the
relays U2, M2, Z2, X2 also restore. Relay Ch2
disconnects the locking potential at contact
63ch2 from the c-conductor leading to the time
zone set. This conductor is further interrupted
during the time that relay X2 is restoring at con-
tact 6922 so that the seizing relay C3 in the time
zone set restores. The transmission of the al-
ternating current back to the connecting line is
again interrupted as soon as relay E2 is energised
over its high resistance winding I over the c-
conductor leading to the time zone set and the
subsequent group selector when relay X2 has re-
stored.

In the repeater Uel the relays Ii, X1, Ri are
energised one after the other by the alternating
current impulses transmitted back over the con-
necting line. Relay Rl short circuits the wind-
ing I of relay Gl over contact 18{7{. Relay Gli

- restores whereby the holding circuit for the relay
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HI1 is opened at contact 188gl. Relay HI breaks
the circuit for relays Fl and Pk at contact 68711.
Relay Fl restores whereby the repeater Uel is in
its rest position.

In the group selector, the test relay Pk restores
and causes the disconnection of the group selector
and the previous preselector,

If the calling subscriber at the telephone pay
station does not hang up his receiver in three
minutes, after this time an automatic disconnec-
tion of the line ensues in the time zone zet so that
in position 4 of the minute switch Dz the follow-
ing circuit for the relays S3 is completed: earth,
winding II of relay F'3, wiper dzV in position 4,
wiper dmlIl in position 0, contact 168gm3, wind-
ing of relay 83, battery, earth.

Relay S3 breaks the outgoing c-conductor and
initiates the disconnection of the subsequent
selector. The calling subscriber receives the en-
gaged signal over contact 147s3 and the winding
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1T of relay P8 and which is inductively trans-
mitted to the winding I of relay F3.

If the calling subscriber thereupon hangs up
his receiver the same switch operations take place
as have been described above. A longer discon-
neeting impulse is transmitted from the repeater
Uel to the repeater Ue2 so that the time zone
set is restored to ths rest position and simulta-
neously the connection is released revertively.

We claim:

i. In & telephone system, wherein calls are ex-
tended from paystation telephones and regular
telephones in one exchange to called lines in
other exchanges, a tiime zone switch in one ex-
change cperated in accordance with the value
of & connection fo transmit impulses back to the
calling subscriber varying in number in accord-
ance with the connection extended to assess a
charge for the connection, means for causing said
switch to function in one menner when called
from a regular telephone and in a different man-
ner to transmit impulses to the calling telephone
while the connection is being extended to auto-
matically control the collection of 2 plurality of
coins thereat when called from 2 paystation tele-
phone.

9. In & telephone system, means for extending
connections from two different types of tele-
phone lines to lines in other exchanges, 2 toll
assessing device aceessible to both lines, said de-
vice operable during the extension of a con-
nection from one type of line to transmit a num-
ber of impulses back to the calling telephone
line after the connection is completed varying in
number in accordance with the value of the con-
nection, said assessing device operable during the
extension of a connection from the other type
of telephone line to transmit a particular num-
ber of impulses back to. the calling telephone
line during the extension of the connection vary-
ing in accordance with the value of the con-
nection,
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3. A telephone system as claimed in claim 2
wherein the impulses transmitted back to the
calling telephone line can be transmitted at the
same time the impulses for extending the con-
nection are being transmitted in the other di-
rection.

4. A telephone system as claimed in claim 1
wherein there are provisions for transmitting
alternating current impulses in both directions
over the connection simultaneously.

5. In a telephone system, automatic switches,
means for operating said switches for extending
connections of different value and for control-
ling the operation of said switches by transmit-
ting alternating current impulses in one direc-
tion over the connections, an assessing device in
each connection for returning impulses of alter-
nating current thereover to automatically assess
toll for the connection, an alternating current
relay in each connection connected as a differ-
ential relay, the said alternating current im-
pulses passing through said relay in both direc-
tions simultaneously over the connection with-
out interference. )

6. In a telephone system, means for extending
toll connections from regular or paystation lines,
an assessing switch included in all connections
and variably operated during the extension of
a connection, in -accordance with the value
thereof, to transmit a number of impulses fo
automatically assess charges therefor, means for
transmitting the impulses for setting the con-
nection over one conductor and the assessing
impulses over the other conductor when a regu-
jar line extends a call, and means for transmif-
ting the impulses for setting a connection ex-
tended from a paystation simultaneously with
the transmission of the assessing impulses trans-
mitted in the opposite direction.

KURT SOBOTTA.
HANS J. LURK.




