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The present invention relates to a system hav-
ing separate setting and talking paths in which
in spite of reduction in expense on switch means
a considerable number of alternative connecting
. paths are available and the number of possible
simultaneous conversations is large.
the system can deal with a very large number of
simultaneous conversations without requiring the
provision of complex switching devices for this
purpose.

According to the invention large-group se-
lectors are yrovided having several access means
each arranged common to the outgoing lines
over. which the normal speech traffic is extended
thus using a simple method whereby several

conversations can extend over this selector at the,

- same time, The talking path selectors are ar-
ranged to be co-ordinate selectors such as are
described for example, in the book entitled “Die
Fernsprechaniagen mit Wihlerbetrieb - (Auto-
mische Telephonie)” by Lubberger, published
by R. Oldenbourg of Munich and Berlin, 1935
editlon, Figs. 43 and 121, Instead of these co-

-ordinate selectors other selectors can of course

be used which in their construction permit of the
provision of a number of incoming and outgoing
lines for one selector the incoming lines having
access to all outgoing lines, and in which in the
case of an existing connection between an in-
coming line and an outgoing line other incoming
lines of the same selector can still be connected
with outgoing lines selectively or by impulse
selection,

The principal feature of the invention lies in"

the fact that two circuit arrangements are pro-
‘vided which operate together., The setting path
of one arrangement impulses the desired junction
line on the reception of impulse trains sent out
from the calling station and the setting path of
the second circuit arrangement seizes a talking
path selector, in the impulse selecting section of
the talking path to be completed, which is ar-
ranged to have a plurality of incoming lines and
a plurality of outgoing lines accessible to these
incoming lines. The second circuit arrangement
also undertakes the switching through of a seized
incoming line to an outgoing line of the selector
in the direction necessary to set up the talking
path between the calling station and the required
station which has been obtained by means of
impulses,

By providing the setting path for recelving the
subscriber’s number in order to select the desired
station, special storage means to store the im-

Further,

10

15

20

bulse frains sent out from the calling station are
dispensed with. By the provision of individual
paths for by-passing each large-group selector of
the talking path it is possible to use the talking.
selector for several connections in a simple man-
ner since each individual setting path after the

"setting up of a connection between an’ outgoing

line and an incoming line of the talking selector
is ready for setting up & further connection over
other incoming and cutgoing lines of the same
talking selector. These setting paths can be
arranged to be very simple as in the present
arrangement, since by dispensing with the stor-
age of subscribers’ numbers special impulse and
preparing  circuits. extending - from the storage
device for each selecting stage of the talkmg or
setting path need not be provided.

A further feature of the invention consists in
the provision of numbered and unnumbered out-
going lines in connection with the large-group
selectors in the group selecting section of the.

" talking path. Free un-numbered outgoing lines

25
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are pre-arranged to be made available to the in-
coming lines to the selector when required num-
bered outgoing lines are engaged. These un-
numbered outgoing lines are at the disposal of
an incoming line to a selector when one or all of
the various numbered outgoing lines are en-
gaged.

The operating periods of the individual se-
lectors by-passing the individual talking selectors”
are independent of the impulse transmission from
the calling station insofar as their time sequences
are concerned, since they are automatically set,
corresponding to the marking of a general sta-
tion serving to set up the talking connection at
which the setting and talking paths separate.

In the embodiment described co-ordinate -
selectors of the kind shown in Fig. 43 of the
previously mentioned book by Lubberger are
used as the talking selectors. 'These selectors
have a plurality of horizontal bare wire multiples
and a plurality of vertical bare wire multiples
which hereinafter will be referred to respectively
as rod and bridge multiples. The rod multiples
are controlled by rod magnets and the bridge
multiples by bridge magnets, so that any rod
multiple may be connected to any bridge multi-
ple where the two cross by operating the rod
magnet corresponding to that rod multiple and,
at the same time, operating the bridge magnet
corresponding - to that bridge multiple. The se-
lector itself can have 10 to 20 bridge multiples
and & corresponding number of bridge magnets




2

since each bridge multiple has one bridge mag-
net. Irithe accompanying drawings the bridge
multiples are indicated -by vertical lines, The
number of bridge multiples can be determined
. corresponding to the amount of traffic over the

section in which the selector is used. Each of -

the bridge multiples is served by associated
bridge magnets with a bridege by whose operation
as many spring contacts of the bridge multiples
are prepared and operated as there are rod mul-
tiples in the selector. The rod muiltiples of the
selector are indicated by horizontal lines in the
. accompanying drawings. Each selector is pro-
vided with 10 rod multiples which are controlled
by 5 rods with the aid of 10 rod magnets. Each
rod is turned to one or the other side by one of
two rod magnets so that by each rod up to 20
different multiples are prepared for use, corre-
sponding to the number of bridges. Since each
of the vertical bridges and each of the horizontal
rods of the selector can be operated separate, it
is possible ‘to extend several connections over
such a selector at the same time, and actually
when there are 10 horizontal multiples and 10
vertical multiples, 10 connections can be set up

10

20

25

at the same time. If a selector has 20 associated

bridges then 10 incoming lines to the horizontal
multiple field of the selector can be connected with
10 outgoing lines on the bridge multiples of the
selector so that each rod multiple has a selection

_of 20 lines. 'The connection of the incoming and
outgoing lines can take place in such a manner
that the incoming lines are connected to the
bridge multiple and the outgoing lines are con-
nected to the rod multiples.

When the selector is taken into use a rod con-
trolling a rod multiple is first turned and then a
‘bridge magnet is energised. In this way the
spring contacts at the intersection of the cor-

- responding rods and bridges-are operated' and

remain operated after the rod has been rotated
‘back. .

The -present invention -accordingly concerns
the circuits for operating particular rod and
bridge magnets.

Pigs. 1 and 2 show a trunking scheme for the

setting up of a particular connection according

to the invention.

The remaining figures illusirate more fully the
-specific circuits outlined in the trunking scheme,
as follows: -

Figs. 3 and 4 show the subscribers’ stations
and the first preselectors of the system,

PFig. 5 shows the incoming second preselectors,

Pig. 6 shows the outgoing second preselectors,

Fig. 7 shows a feeding bridge, a seizing switch
therefor and s first selector in the setting path,

Fig. 8 shows.a final selector in the speaking
path and the control switch therefor,

Figs. 9 and 10 show a first selector in the speak-
ing path and the control switch therefor, )

Fig. 11 shows a second selector in the speaking ’

path,
. PFig. 12 shows an auxiliary group selector in
the speaking path and the control switch there-
for, : : )
Fig. 13 shows the second selector and final se~
lector in the setting path, _
Figs. 14 and 15 show a graded. multiple ar-
rangement for the first preselector stage, and
Figs. 16 and 17 show a setting path arranged
for inter-exchange traffic. :
It is assumed that there are 6000 subscribers
or '7000 subscribers’ connections and 1000 junc-
tion lines from other exchanges. These lines

35
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all terminate at 8000 bridge multiples of the flrst
preselectors. - .

The grouping of the individual selectors can
now be arranged so that each selector is con-
sidered as a frame or several selectors together
forming & frame. BY connecting the rod multi-
ples of the individual selector together, selector
frames of up to 100 bridge multiples can be
formed. ‘Thus series or parallel circuits for the
corresponding rod mezgnets can be obtained in
known manner. If, however, the individual se-
lector frames each comprise 80 bridges (80 sub-
seribers’ lines) then 4 preselectors must be ar-
ranged in the frame with the rod magnets of
these four preselectors connected one with the
other. In Fig. 1 such an arrangement of a pre-.
selector frame is indicated diagrammatically and
the preselectors IVWa and IVWD represent two
connected selectors of the kind whose rod mul-
{iples are connected by jumpers V. Selectors
with a large number of bridges can also be con-
nected together. In this case however, the con-
trol rods are increased in length since they must
then extend over the space taken by 80 bridge
multiples. n

A connection between the subscriber’s set A
(No. 1234) and the subscriber’s set E (No. 7629)
extends as follows: when the subscriber at the

-set 1234 lifts up his receiver a free rod multipling

which extends over the selectors IVWa, IVWbD is
first prepared in that the rod magnet for the
corresponding rods is energised. In this way a
free access is determined extending to the line
1.9. There follows the energising of the bridge
magnets of the subscriber’s line L20 of the sub-
scriber 1234. The contact springs of the bridge
4b, indicated in the sélector IVWa by means of

. '@ small circle are closed. The bridge magnet re-
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mains energised so long as the rod magnets are
not connected. It is not necessary to energise
the rod magnets in both selectors but it suffices

.only to energise a single rod magnet of the selec-

tor IVWa¢ since the calling line is connected to a
bridge multiple in this selector. This is however, .
dependent on the arrangement of -the impulse
circuit. ) .

The line outgoing from the rod multiple 4st of
the selectors IVWa and IVWb has access to the
two bridge multiples over contact i and actual-
ly te a bridge multiple (16b) in the outgoing
second preselector IIVab3 and to a bridge mul-
tiple (15b) in the incoming second preselector
TIVWan3. Since the presen’ case concerns the
setting up of an outgoing connection the con-
nection over the contact ¢l in its normal position
is set up with the bridge 16b of the selector
TIVWab3. The connection extends over the rod
multiple 13s¢ to the feeding bridge Spli3. The
feeding bridge supplies the feeding current for
the calling subscriber at the subscriber’s station
1234. It has separate condensers and a feeding
pridge for the incoming side (subscriber 7629). .
Further the calling apparatus for the calling sub-
seriber is arranged in the feeding bridge, and
the feeding bridge Spti3 also serves as an im-
pulse bridge.

The 8000 bridge multiples of the subscriber are
connected to 100 first preselectors or first pre-
selector frames each having 10 outgoing lines,
i. e. providing 1000 oufgoing lines in all. These
outgoing lines lead to 1000 outgoing and 1000 in-
coming bridge multiples in the second preselector.
in the second preselector stage 40 incoming and
40 outgoing co-ordinate selectors are provided.
Each of these selectors has-25 bridge multiples,



Accordingly since each selector has 10 rod mul-
tiples, 400 feeding “bridges which are numbered
100, 101 to 499 are connected to the rod multiples
of the outgoing second preselector.. The rod mul-
tiples of the incoming second preselectors lead
again to 40 first group selectors which in all have
400 incoming lines. The feeding bridge Spli3
seized by the connection described is indicated
by the number “113.” '

After the selzing of the feeding bridge the
finder switch AS hunts for this and sets on the
line Lil. This setting of the finder switch is
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maintained in the switch mechanism ABW not

shown in detail. The finder switch AS connects
the setting path and consists of & normal up and
around selector.

The calling subscriber obtains dial tone from
the first group selector ¢f the setting path.
This i{s indicated by EIGW. The calling sub-
scriber now sets the first group selector EIGW,
the second group selector EIIGW and the final
selector ELW in known manner, by dialling the

number 7629 of the required set E in known man- .

ner. After setting the final selector ELW the
impulsing of the bridge multiple indicated by
104b of the subscriber 7629 connected in the first
preselector IVWe takes place. A free rod multi-
ple of the preselector IVWe is prepared, for ex-
ample the rod muiltiple which {s indicated in Fig.
1 by 92st. The contact u3 is operated and con-
‘nects & bridge multiple in an incoming second
preselector (IIVWan2). The seized bridge mul-
tiple is indicated in Fig. 1 in the preselector
IIVWan2 by 26b. A free rod multiple is im-
pulsed, for example rod multiple 72s¢ which over
line Li# has access to the rod multiple 8ist of the
group selector IGW. The number of this multi-
ple, for example 315 is not of essential im-
portance, .

The talking path consists of three selector
stages IGW, IIGW, LW each of which receive a
digit. ‘'The 40 incoming second preselectors have
access to 400 outgoing lines since each of these
has 10 rod multiples, which outgoing lines lead
to 400 rod multiples of the first group selectors.
The rod multiple used in the described connection
is indicated by 815.. The system represented re-
quires 40 first group selectors with from 13 to 1
bridge multiples. - :

In the first group selector the connection to a
feeding bridge of the feeding bridge group 100
to 199, namely to the feeding bridee indicated
by 113 is to be set up. A marking selector IBZ
associated with the group selector IGW rotates
after the seizing of the rod multiple si81 of the
group selector IGW. In this way impulses are
passed over the setting path back to the seizing

mechanism, ABW on the finder switch AS. On’

the first rotation the seizing switch finds the
first digit namely the digit “1” of the feeding
bridge characterising digit 113 and thus the
marking selector IBZ is held in position 1. The
setting | of the wiper azI of the marking selector
IBZ leads to 2 bridge multiples of the group se-
lector IGW which are connected to groups 100
to ‘199 of the feeding bridges. A connection be-
tween these bridges results at the contact bri.
‘When the left bridge multiple is free the bridge
magnet is operated so that the connection ex-
tends over the coupling point of the selector IGW
indicated by means of a small circle. In this
way the connection is switched through over the
line 122 to a rod multiple of the second group
selector IIGW. The marking selector IBZ is free
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to set up another connection. .A connection 7

which is also connected from an ihcoming second
preselector to a rod multiple of the first group
selector must only wait until the marking selector
IBZ which is associated with the group selector
15 freed from the previous ¢onnection. Since the
marking selector after the switching through of
the coupling point immediately travels back to
its normal position and then is ready for setting
up a connection immediately, only a very small
walting period is necessary. The sending out of
impulses on the part of the seizing mechanism
(ABW) only begins when it is set_on a marking
selector in its home position. o /

The arrangement. of the second group selector
is precisely the same as that of the first group
selector. After the seizing of one of the rod
multiples the marking selector TIBZ is connected
when ‘free and then together with the seizing
switch ABW determines the second digit (1) of
the number (113) of the feeding bridge Splif3.
The left bridge multiple of the second group se-
lector (IIGW) is connected to a line indicated.
by the numbers {18 to 119 over which the con-
nection is extended to a bridge multiple in the
final selector whose rod multiples are connected
with the feeding bridges indicated by 116 to i189.
In the final selector the marking selector
(ITTBZ) is connected. 'This in conjunction with
the seizing switch ABW determines the third
digit “3” of the number of the feeding bridge
Spii3. The rod magnet of the rod muitiple
#18sf and the bridge magnet of the secized bridge
multiple to the bridge 89% are then energised,
the selector ITIBZ is freed and the rod magnet of -
the rod multiple 1i3st is released. The required
line 7629 is connected to the. feeding bridge
Spl18 seized by the subscriber’s iine 1234. Cur-
rent then flows to the subscriber’s station 7629
the setting path over the up-and-around selector
is released. -

Auxiliary group selectors IHGW and ITHGW
shown in PFig. 2 are arranged as follows: Each
of the 40 first group selectors can serve 10 con-
nections as each of these selectors has 10 rod
multiples associated with it.: From each group

‘selector of the first group selecting stage how-

ever only two-paths lead to each. 100’s group of
the feeding bridge as for example; two lines to
the feeding group 100 to 199, two lines to the
feeding bridging group 200 to 299, etc. In order
however to increase the number of these paths
assuming that the paths not sufficient to deal
with the traffic present and that more than two
baths are to be extended to a 100’s group of the
feeding bridge, each group selector can be pro-
vided with further bridge multiples which are

.not numbered in addition to:the eight numbered

bridge multiples. These are indicated on the
selector IGW in Fig. 2 by b500 to b504. In the
first group selector, not shown, five sets.of un-
numbered bridge multiples are included it being
understood that there can be more or fewer than
these. ’ :

When, for example, a third connection is ex-
tended to the bridge 100 to 199 the marking selec-
tor IBZ first determines that both bridge multi-
ples indicated by 100 to 199 are seized. An impulse
is then transmitted over the second arm bzl of the
indicating selector IBZ to the contacts ki, k2, k3,
k4. This contact chain is set on the first free
bridge multiple of the multiple extension on the
selector IGW. This extension fleld accordingly
carries out the function of a third pre-selecting
stage. In Fig. 2 this extension field is indicated
by IIIVW. Over a bridge multiple of this exten-
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" tion, for example, over the bridge multiple b500
the incoming line Li4 is then connected with
8 rod {multiple of an auxiliary group selector
(IHGW). When the connection has been
switched through to.the rod multiple 89st in the
selector IHVW the connection of the marking se-
lector IVBZ takes place. This marking selector
takes up the desired number (1) from the mark-
ing selector . IBZ, by the selector IBZ stepping on
to its normal position and thus transmitting digit
" impulses to the marking selector IVBZ. The se-
~ lector after 10 steps reaches the marked contact

“17  Also from the auxiliary group selector
IHVW two paths proceed to the 100’s group of
the feeding bridge, actually two paths to the
groups: 100 to 199, two paths to the groups 200 to
. 299 etc. The bridge multiples on the auxiliary
group selector IHGW are extended to the rod
multiples of the second group selector provided
for setting up of normal connections by which the
connections can proceed in the normal manner.
The lines outgoing from the auxiliary group se-
lectors can however proceed to by-passing group
selectors as, for example, indicated in the case
of the line 1.25. When the connection extending
from the first group selector IGW over the bridge

multiple 5500 is connected over the rod multiple

995t and bridge multiple b501 is switched through
over the line L.26 to the rod multiple 108st of the
second group selector IIGW the connection can
be extended directly to a filnal selector if the
bridge multiple which is connected. to the groups
110 to {19 of the feeding bridge is free. If, how-
- ever, the bridge multiple in the selector IIGW

provided for the groups 110 to 119 is already en-
" gaged an auxiliary connecting path must be pre-

pared which extends over the auxiliary multiple

connections of the group selector IIGW which-

" are indicated on the drawings by IVVW.,

Over the second arm of the marking selector
IIBZ the chain k5, k6, kT is connected when the
bridge multiple 100119 in the selector IIGW is

- engaged and a free bridge multiple is obtained.
If the bridge indicated by b601 is free the connec-
tion iIs extended over the line 1.27 to the rod
multiple 107st and an auxiliary group selector
ITHGW. The marking selector VBZ is seized and
receives the second digit from the marking se-
lector IIBZ for marking the required feeding
bridge. The selector ITHGW thus connects the
bridge multiple 91b of the final selector LW over
line over line 1.28. The marking selector IIIBZ
of the final selector LW receives the third neces-
sary Impulse train for determining the feeding

bridge, from the seizing switch ABW and effects.

the switching through at the rod multiple {13st
of the final selector LW, The connection of the
called subscriber’s set E is thus carried out with
the aid of the by-passing bridges IIIVW and
IVVW and auxiliary group selectors IHGW and
ITHGW to the feeding bridge Spii3. -

With regard to the number of talking selectors
used the following remarks are pertinent: Since
the co-ordinate selectors in the talking path have
10 rod multiples, when 400 group selectors are
provided there are 400 leading-in lines to the first
group selecting stage. Each group selector has
eight numbered bridge multiples so that the first
~ group selector of the system shown has 320 out-
going numbered bridge multiples. These 320 out-
going lines of the 32 group selector are extended
to 32 second group selectors. Further in con-
nection with the rod multiples of each first group
selector five auxiliary outgoing connections, for
example, are provided (bridge multiples) (III,
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VW) so that the first group selecting stage has
200 unnumbered outgoing lines in addition to
the 320 numbered outgoing lines.” These 200
unnumbered outgoing lines can have access to 20 -
first auxiliary group selectors (IHGW). Each
first auxiliary group selector has eight numbered
bridges so that by providing 20 first auxiliary
group selectors 160 outgoing lines extend over
the bridge multiples. These outgoing lines can
be connected to 16 group selectors (IIGWI6).
According to the density of the traffic however
instead of these 16 second group selectors which
are reached from the first auxiliary group se-
lector, second group selectors can be included
which are active in the case of normal. traffic.
The group selector IIGW (32) in Fig. 2; for ex.
ample is shown in such a circuit arrangement.
The lines (L26) outgoing from the first auxil-
fary group (THGW) selector are mixed in some
way with the line (L.22) outgoing from the first
group selector (IGW). The system accordingly
has 48 selectors in the second group selecting

stage with 10 rod multiples and therefore 480

incoming connecting paths.

Each second group selector has 10 numbered
bridge muitiples so that 480 bridges extend to
the final selectors. Further each second. group
selector can be provided with four auxiliary
bridge multples (IV VW) for example over
which 192 auxiliary lines L27 can then be
reached. These 192 lines are connected to 20
of the auxiliary group selectors each of which
has 10 bridge multiples. The 200 bridge multi-
ples of the second auxiliary group selected also
extend to final selector bridge multiples so that
in the. whole system 680 bridge multiples can
be provided in the final selector stage.

Each final selector occupies 10 feeding bridges
with its rod multiples. The feeding bridges are
accordingly connected to 40 final selectors so
that the number of bridge muitiples of each line
selector must be fixed at 17. (40.17’’ 680.)

It is seen from the above that from the 400
incoming rod multiples to the first group se-
letcor 680 paths extend to 400 feeding bridges
Sp. 'In this way very large overflow is possible
in the connecting paths and jamming becomes
improbable.

A group selector can be used for up to 10
connections over its 10 rod multiples In this
way each group selector with 2 bridge multiples
has access to one of 4 feeding bridge groups.
Since 400 groups of feeding bridges have been
assumed 8 connections can be made to the feed-
ing bridges. In addition 5 further unnumbered
bridge multiples are present which extend over
auxiliary group selectors to the feeding bridges.
If certain unnumbered bridge multiples be con-
nected to the individual group selectors auxiliary
group selectors .can be added should jamming
occur.

Each group selector has only a single marking
selector associated with it. From this it follows
that a connection which leads to a rod multiple
in the group selector must wait for a short while
until the marking selector is free. Since 40 group
selectors are provided up to 40 connections can
be set up at the same time. For a system with
8000 subscribers this is a very high number.

In the second group selector stage 48 group
selectors are present whereby 48 connections
can be set up at the same time. In the final se-
lector the possibility exists of 40 connections ..
being set up at the same time,

This number of  connections which can be
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set up at the sa.me tlme is unnecessarily high

for the normal working of an 8000 line system. An '

exchange with 8000 connections has about 12,000
busy hour-calls 1. e, 3 to 4 calls per second.
Since the marking selector is connected at the
most for 2 seconds to a talking selector 8 con-
nections oceur in such a period, If accordingly
devices for the simultaneous setting up of 20
connections are included the peak of simuitane-

ous connections is provided for. - Accordingly in

practice two talking selectors can be assoclated
. with a single marking selector. The change as
compared with the embodiments shown would
be that the energising chain of relay KOP (e, g,
Pigs. 9 and 10) would be extended over the rod
‘multples of two selectors therefore over 20 rod
multiples.

By the momentary association of the marking
selector with the talking selector whereby the
marking selector has merely to take up the im-
pulse from the bridge or rod multiples it is ar-
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ranged that each talking selector is served with -

several conversations at the same time,

. A further advantage of the invention is that
“the desired feeding bridge to which a calling sta-
tion is connected is always free for the selector
at the final selector stage so that testing of the
feeding bridge to be connected by the selector
of the flnal selector stage need not be under-
taken and time need not be wasted doing this
testing,

There are a few further arrangements which
may be added to the arrangement indicated
above which will be indicated. Thus for example

- the second preselector has 25 means of access to
only 10 outgoing lines.  Accordingly if all 10 out-
going-lines; are seized the remaining 15 means of
access must be revertively guarded.

Further the arrangement indicated above only

shows preselectors with up to 80 subscribers’
bridges and complete bundles of 10 as outgoing
lines. ' It Is. possible according to the invention

to arrange the outgoing lines to be graded in

-connecting to the second preselector. At a later
point (Figs. 14 and 15) the possibility of known
grading principles is shown. ,

_ In place of the finder switch which serves to
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when its fuse is blown or the bridging over of
some part on. which there is a disturbance.
Figs. 3 and 4 show four first preselectors which
have the references IVWa, IVWD, IVWc and
IVWd, fitted in a single frame, each preselector
having 10 rod muitiples of which 2 are shown.
Only the arrangements of the preselectors IVWa
and IVWd are shown in detail since the preselec-
tors IVWb and IVWec are similar to these. Each
of the preselectors has 20 bridge multiples of
which the bridge muitiples Br{0 and Br29 are
shown in the preselector IVWa. For the pre-
selector IVWd likewise two bridge multiples are
shown .which have the numbers Br18 and Br89.
Since each of the preselectors has 20 bridge mul-
tiples, 80 bridge multiples snd therefore 80 sub-
scribers can be connected to 4 preselectors con-
nected together, The inter-connection of the 4
preselectors in a single frame 18 performed by
connecting the rod multiple system in the man-
ner shown in the drawings. ' Rods which extend
over 80 bridge multiples to control the rod mul-
tiples would be too long and mechanically heavy.
However it Is quite possible by a special con-
struction and support of the rods to make selec-
tors in which the rods cross more than 20 bridge
multiples.
: Of the 80 subscribers’ stations connectible to

" the 4 first preselectors shown 4 subscribers are

indicated by the numbers T10, T29 and T70, T88.
The rod magnets serving the preselector IVWa
are indicated by ST, STi2 to 8TI0. The bridge
magnets of the preselector IVWa are indicated
by BMI0 to BM29. Of the preselectors IVWD
and IVWec only the rod multiples are shown. Of
the preselector IVWd the bridge multiples Br10’

. and Br89 are indicated which are controlled by

40

the bridge magnets BMT10 and BM89.. The rod
multiples of the selector IVWd are operated by
the rod multiples ST4i, ST42 to STH0. SToil
and- STvi2 represent two rod multiples of the

. selector IVWa which are connected with the rod
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connect the setting path it is understood that .

preselectors can-also be provided since by their
setting it is possible to fix the selecting digit or
marking digit of the feeding bridge to be con-
nected. The number of setting paths which can
be connected over these preselectors or over the
finder switches shown for the. selection of the
calling subscribers’ station is assumed to be 40

since the requirement previously set ‘out is that

40 connections can be set up at the same time.

Figs. 3 to 17 show an embodiment of the cir-
cuits. In these the rod multiple connections are
horizontal and the bridge multiple connections
- are vertical. At the intersection of the horizon-
tal and vertical multiple connections a small
dircle indicates an operating contact which is
. closed by the rotation of a rod by means of rod
magnet and the energising of a bridge magnet.
All co-ordinate selectors are assumed to be 4
wire selectors. .

Certain parts (e. g., relay Cli3, AII3 on.the
feeding bridge Spi13) are represented in several
drawings so that the interpretation of the draw-
ings may be simplified. The current circuits
themselves are simplified as compared with an
-actual embodiment as some details are not in-

multiples STvd{
IVWd.

The preselectors of the subscribers T10 to ‘T'89
Hhave, as is clear from Pig. 1, access to outgoing

and STvd2 of the selector

-and incoming second preselectors over a switch-
ing point uft.

On Figs. 5 and 6 such a switching

- point is shown with outgoing and incoming pre-
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selectors indicated by IIVWab and IIVWan. In
these preselectors only two of the 10 rod multiples
are shown. The two rod multiples of the selec-

_tor IIVWab lead to the feeding bridges Spii3

and Spil2 (Fig. 7) of the 25 bridge multiples of
the outgoing second preselector (IIVWab) only
two are shown and in point of fact the bridge"
multiples which are operated by the bridge mag-
nets BM90 and BM91.. The rod magnet ST22i
is associated with the rod multiple which extends
to the feeding bridge S»i12 and the rod magnet
ST222 with the rod multiple which extends to
the feeding bridge Spid3. )

Magnets Mil and M2i are chain magnets
which prepare the next free rod multiple on the
first preselector for use. The magnet Mi{ (Fig.
5) has a contact mi1l (Fig. 3) and magnet M2I _

- a contact m2{1 (Fig. 3).

cluded, for example guarding of an access path 75

- It should be noted that in the contact reference
numbers shown in thé'drawings in the case of a
two-digit contact number the first digit indi-
cates the corresponding relay or magnet and in
the case of the 3-digit contacts the first two
digits correspond to the relay. Single digit con-
tacts correspond to unlettered relays. In the
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case of 4-digit contacts the ﬂrst three diglts
correspond to the ‘associated relay.

On Figs. 3 and 4 each sub-group of 20 sub-
-geribers has an associated common relay which
can be operated by means of the contacts of the
individual call relays of the individual subscribers’

2,252, 856

STyl is. brought about. - " Purther the brldge
magnet BMI0 operates the contacts bmi0i to

. bmi03. At the contacts bmi0i and bmi02 the

stations in the sub-group. The common relay -

for the subscribers’ sub-group Ti0 to T29 is in-
dicated by TBIO for subscribers of the sub-group
T30 to T49 by TB30, and for the subscribers of

the subsecribers’ sub-group T50 to T69 by TBS0-

and for the subscribers of the sub-group T70 to
'T89 by TB10.

A further common relay BL is associated with v

_ the 4 sub-groups of the connecting line groups
_consisting of 80 subscribers’ connections, the re-
sults of the coming into effect of which relay will
be gone into in detail later.

10

16

In the following the setting up of a connection .

between & subscriber TI0 and subscriber T29
will be described. The call number of the sub-
seriber T29 is assumed to be 7629.

When the subscriber of the subscriber’s station
TI0 (Fig. 3) lifts up his receiver the following
circuit is completed: -+, contact bm102, loop at

the subscriber’s station T10, contact bmi0i, re-

 lay R18, —. In this circuit the relay Ri0 ener-
gises. . The relay R10 operates its contacts.” Over
the  contact r102 the following circuit is com-
pleted: 4-, contact 7102, relay TBI0, contacts
15102, b2, —. The relay TBI0 can be energised
in the same way by all subscribers of the sub-
group TI0 to T29 over correspondmg contacts
rli2, ri22, R292.

The relay Tb10 locks up over contact tb103 in
a circuit which extends as follows: —; relay BL,
contact tb103, relay TBI0, contact 7102, 4. Re-
lay BL opens the contact bl2 whereby negative
potential - is  disconnected from the line Lan so
that after the operations of the relay BL no sub-
seriber T10 to T89 can make a call and double
connections are avoided. The contact tbl102 is
opened. The contact ¢bi0l has connected posi-
tive potential in preparation to the rod magnets
ST, STI2 of the fixst preselector. - The con-
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‘$criber’s line of the subscriber TIO.

call potential is disconnected from the sub-
‘ Further
the incoming line L{ is disconnected from the
final selector of the setting path so that the
subscriber station TI0 is also guarded against
incoming connections. By means of contact
bm108 the bridge meagnet BMIO0 locks .up over
the ¢-conductor brel. The holding ‘circuit -ex-
tends over: bridge magnet BMI0, contact
bm103, coupling point K3, line stve to the magnet
Ml (Fig. 5) and from here over contact anii2,

line Lc20, contact bm811, relay BRII to posltive. ’
The relay Ri0 (Fig..3) restores at the opening
of contacts bm10l and dbm102 whereby the ener-
gising of the relay BL is discontinued by the
opening of contact r102. The contacts bil and
b2 return to normal so that the starting line
Lan is at the disposal of other calls. The rod
magnet STI{ and the relay Gl are restored. At
the contact m1ii{{ the next free rod magnet, for
example the rod magnet STI2, is prepared for -
receiving a calling impulse by the operation of
the relay Mii{. The relay Mil has been ener-
gised in the circuit previously described for the
bridge magnet BMI0. By the opening of con-
tact 7102 relay TBIO0 is also restored. After the
release of the relay BL the release chain is at the
disposal of any of the 80 subscribers of the sub-~
scribers’ group represented. The relay ANiI
connected to the conductor stvd is not energised
by the switching through of the preselector IVWa
since positive potential is not-connected to the

' -d conductor of the bridge multiple Bri0. The
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tact bll of the relay BL connects positive poten- »

- tial to the relay Gl in the following circuit: 4,
contact. bll, relay Gi, contact mill, —. This
circuit is completed when the upper rod multiple
of the preselectors IVWa to IVWd is free and ac-
cordingly the magnet Mil (Fig. 5) is not ener-
gised. ‘The contact gl is operated and connects
the rod magnets STI{, ST21, ST31, and ST41 of
the connected rod multiples ST»l1, STr21, STv3l
and STvdl. Of those multiples and rod mag-
nets only the rod multiples ST»it and STvdl
and rod magnets ST{1 and ST41 are represented
in detail. Only the rod magnet ST11 can operate
however as only this magnet receives positive po-
tential over tb101. By operation of the rod mag-

"net STI{ the points of intersection of the rod
multiples STvil on the selector IVWa are pre-
pared. The rod magnet STI1 operates its con-
tact stiil whereby the following circuit is com-
pleted for the bridge magnet BMI0 of the bridge
multiple Bri0: 4, contacts still, r10f, bmi03,
bridge magnet BMI0, —. The meter Z10 con-
nected in parallel to the bridge magnet BMI{0 re-
ceives current but this however is not sufficient
to operate it. The bridge magnet BMI0 con-

nects through at the coupling point, provided on

the multiple STv11 and the bridge multiple Bri0,
which is indicated by a small circle in the draw-
ings so that connection of the subscriber’s line of
the subscriber T10 with the lines of the multiple
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relay ANil is the switching relay for incoming
connections.

In the outgoing second preselector IIVWab
(Fig. 6) the relay BRII is energised over .the
conductor L¢20. In this way the contact br912
is closed and the following circuit is set up: —,
bridge magnet . BM391, contact br812, cii3, rod
magnet ST222, 4-. In this circuit the rod mag-
net ST222 operates but the magnet BMSI is
however only partially energised in this circuit
so that this magnet only operates contact bm9i2,
The rod magnet ST222 prepared the coupling
points-for the rod multiple ST»222. By the clos-
ing of contact bm812 the following circuit for
the bridge magnet BM31 is completed: bridge
magnet BMI1, contacts bm912, bm811{ (this con-
tact is only operated by the impulse energising
of magnet BMS1) relay BRII, 4. The magnet
BMSI pulls up completely and closes the inter-

‘secting points of the bridge multiples Br91 with

the rod multiples ST»222 in the second prese-
lector ITVWab. The magnet BM91 is maintained
energised by means of the opposite potential con-
nected over the relay Cl13 when by the opening .
of the contact bm91{ the relay BRI{ is discon-
nected, and after its release by the opening of
the contact br912 positive potenial is discon-
nected from the rod magnet ST222. The rod
magnet ST222 is de-energised and at contacts
¢f13 the rod magnet ST221 is connected in prep-

‘aration so that the rod multiple ST»221 is ready
. for the following connection.

In the feeding
bridge Spl13 connected, the feeding bridge relay
Al13 operates (Fig. 7) over the subscriber’s loop
since after the closing of the coupling points
k4i to k44 at the preselector IIVWab a metallic
connection is set up with this, :

The feeding bridge Spl13 to which the ca.lling

_station is now connected has as is shown in the



2,988,850
pulse train of 7 impulses,

plan according to Figs. 1 and 2, a connection with
the Incoming talking selector LW and finder
switch over which the calling station is con-
nected with the dial impulse acceptors of the
setting path. The selectors of the setting path
are indicated by EIGW, EIIGW, ELW. The
finder switch AS, the assessor switch ABW and
the first group selector EIGW of the setting path

are shown in Figs. 7 and 8. The second group-

selector and the final selector of the setting path
are shown in Fig. 13. The final selector ELW of
the setting path impulses the desired connecting
station as is seen from Figs. 1 and 2 whereupon
the talking path is set up with the aid of the

co-ordinate selector to the other side of the feed- .

ing bridge Spli3 in Fig. 7. The incoming pre-

selector IIVWan is shown (Fig.-5) which has ac-

cess to the final selector LW . (Fig. 8) “over the

first group selector IGW (Figs, 9.and 10) and the

second group selector IIGW (Fig. 11).

. As thas already been Indicated in the descrip-
tion of the arrangement of Figs. 3-to 6 the relay

Alfl3 (Fig, 1) operates, when the feeding bridge .

Spl {3 is seized, over the calling subscriber’s sta-
tion. By means of contact al132 the following
circuit is completed for the two-step relay V113
(winding I): +4-, contact al182, winding I of re-
lay V1i8, —. The relay Vi{3 is energised in the
first step. In this way the contact »1132I is
closed whereby wiper asa of the finder switch
~AS Is marked. Further by the seizing of the
feeding bridge Spif3 the relay C113 is operated
over the negative potential connected to the con-
ductor Lell. The relay CI13 closes a circuit for
starting up a free finder switch by means of its
contact ¢1183. This circuit extends as follows:
-+, interrupter device Uni, contacts cf33,
vi 13411, pas2, rotary magnet DAS of the finder
switch AS, —. The finder switch rotates and
steps -on its wipers asa, asc, ash, asz, ase, 'The
contacts ex, vz in parallel to the contacts cf133

7
The relay U2 opens
the contact u2f on the first impulse so that the
rotary magnet D2 of the first group selector
EIGW of the setting path Is not operated after
the closing of the off-normal contact k022 dur-
Ing the first impulse train. When the first im-
bulse train is ended the group selector rests with

. 1ts wipers: agwl, cgwl, dgwl on the 7Tth bank,
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-and vi134II belong to other feeding  bridges

which are served by the same finder switches.
When the finder switch AS reaches the feeding
bridee Spl13 marked by means of contact cl132
of the relay CI13 the following circuit is com-
pleted: —, winding IT of relay VIi3, contacts
ci 132, del{31, wiper asc of finder switch AS. re-
lay PAS, 4. The relay PAS operates and by
closing the contact pasi guards the feeding
bridge which has been found. The contact pas?
disconnects the rotary magnet DAS of the finder
switch so that this finder switch is stopped. Con-
tact pasd connects the wiper asa. The relay Vi13
operates its winding II in the second steo where-
by the contact »113411 is ovened and the inter-
rupter Uni disconnected. The contact pas3 con-
nects dial tone in the following circuit to the eal'-
ing line: —, tone generator AZ. relay A? contacts
pow2l, pas3, wiper asa of the finder switch. con-
denser COl, a-conductor of the talking vath. -

When the subscriber begins the dial selection:

after recelving the dial tone then by the first
digit 7 sent out from the calling station relay
All3 iIs operated 7 times.  In-this way the relay
A2 energised 7 times in the following circuit:
-, contacts ali32, v11321, wiper asa, contacts

pasl, pywl, relay A2, upper winding of the tone -

generator AZ, —. The contact a2i closes 7 suc-
cessive times whereby the vertical magnet H2 of
the first group selector EIGW of the setting path
receives 7 impulses. The slow relay U2 in serles
with the vertical magnet H2 operates on:'the first
impulse and remains energised during the im-

45
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The relay U2 is released since the contact a2l
has remained open for some time.  On the clos-
Ing ‘of the contact u2l the following circuit is -
completed: - -, contacts pgw28, ko22, u2l, a22,

rotary magnet D2 of the group selector, —. The
rotary magnet. D2 is energised and the contact
d2! is closed. In this way the relay A2 is ener-.

‘gised and contact-a22 opened. : The rotary mag-

net D2 restores whereby the relay A2 is also re-
leased.. On the first rotary step of the group
selector the rotary off-normal contact w2 is
opened. The alternate play between the rotary
magnet D2 and the relay A2 is continued until
the selector EIGW has found a free line leading
to the second group selector. If the line whose
conductors are indicated by Lald4, Leid ard Ld(4
Is free the following circuit is completed: -+, con-
tact pasd, test relay (PGW2) of the group selec-
tor EIGW, wiper cowl, relay C4, —. 'The relay

.C4 is shown again iIn Fig. 13, The relay PGW?2

operates and by ‘opening contact pgw?23 stops the
group selector. ‘The contact pgw22 is closed and
In known manner guards the line which has

‘been found. The contact pgw2l is operated

whereby the impulse line controlled by the con-
tact al132 is switched through over the wiper
agwl of the first group selector to the impulse
receiving relay A4 (Fig. 13) of the second group
selector EIIGW. : .

The second digit 6 sent out from the calling.
station causes the impulse accepting relay Afl3
in the feeding bridge Spli3 (Fig. 2) to restore 6
times. In this way over contact afi32 impulse
accepting relay A4 of the group selector (Fig. 13)
Is energised 6 times. At the first energisation of
the relay A4 slow relay U4 and the vertical mag-
net H4 of the second group selector EIIGW are
energised by the closing of contact a8l (Fig. 13).
The following impu.lseg oberate the vertical mag-
net H4 only over a4l while the relay U4 remains
energised during the impulse train as a result of .
its slow response properties, The relay U4 opens
the contact 442 so that the rotary magnet D4 of

. the second group selector cannot be influenced
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after the closing of the off-normal contact ko8l
which is closed on the first vertical step of the
group selector. - When the second group selector
has received 6 impulses the relay U8 restores.
The rotary magnet D4 is energised in the follow-
ing circuit: 4 contact powd3, kodi, u42, 42,
rotary magnet D4, —. The rotary magnet D4
operates the contact d& whereby positive poten-
ttal is connected to.the relay A4. - Relay A4 op-
erates and opens the contact a¢42. The rotary
magnet D4 restores. 'This alternate play between
the rotary magnet D4 and the relay A4 is con-
tinued until the wiper. cowII has found a free
line. On the first rotary step of the second
group selector the rotary off-normal contact w#l
Is opened so that the vertical magnet H4 is not
influenced by means of the oscillating contact
adl. When the second group selector finds a

{ree line for example a line leading to the final

selector ELW the following circuit is completed:
-+, contact .cdl, test relay PGW4, wiper cgwil,
relay C§, —. The test relay PGW34 operates and
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switches through the lines to the wipers agwIl
and dgwII at the contacts pgwhl and pgwid. The
energising circuit for the rotary magnet DA is
interrupted at contact pgw43. , Contact pgwi2
guards the line which has been found in known
manner, )

The next digit 2 sent out from the calling sta-

tion operates the relay AB, which is reached over’

the wiper agwIl, twice. The relay AS operates
contact a5{ whereby the vertical magnet HJ of
the final selector ELW is operated. In this cir-
cuit the slow relay US is also energised. When
the contact ab4 has been closed twice the wipers
clw and dlw of the setting selector reach the con-
- tacts of the second bank. By means of the first
impulse reaching the vertical magnet H5 contact
kob{ is opened and the contact ko052 closed.
Since however on the first impulse the relay US
is energised the second impulse is extended over
the closed contact k052 and the closed contact
u52 and the vertical magnet H5. The contact
%053 which was operated by the first vertical
step of the final selector does not influence the
rotary magnet D5 since the contacts ¢b{ and u853
are opened. When the first impulse train ex-
tending to the final'selector is complete the relay
US restores since the contact abl remains open
for a sufficiently long period. In this way the
contact u51 is closed so that on the arrival of
the first impulse of the second impulse train
reaching the final selector the rotary magnet D5
and the relay EB are energised in the following
circuit: 4, contacts adi, ko052, u51, relay ES, ro-
tary magnet D5, —. The relay ES operates the
contacts €51, €52, €53 and e54. By means of the
contact e51 test relay P5 of the final selector is
disconnected. The contact €52 sets up an en-
ergising circuit for the relay A5 which is inde-
pendent of the operation of the rotary off-nor-
mal contact w52 which takes place on the first
rotary step of the final selector. Contact €53
_ disconnects the engaged signal. The contact
e54 sets up an energising circuit for the relay F5.
During the further impulses sent out from the
calling station the rotary magnet D5 is operated
intermittently over contact a5! while the slow
relay ES remains energised. At contact f5! the
test circuit of the final selector is prepared. If
the contact a5l is held open-from the calling sta-
tion after the sending out of the 8th impulse re-
lay ES restores slowly. In this way previous to
the release of the relay F5 the following circuit
is completed for the subscribers’ station T29: +,
contact ¢52, €81, 75, winding I of relay P5, wiper
clw of final selector ELW, line L2 (Fig. 3) con-
tact bm291, relay R29, —. If the relay P5 (Fig.
13) operates previous to the release of relay F5
there follows the setting up of a holding circuit
for the winding II of relay P5 by the closing of
‘contact p§3. Contact p52 is closed and connects
the wiper dlw over the final selector with the line
'L66 (Fig. 3) which is connected with the d-con-
ductor of the bridge multiple Br28 of the pre-
selector IVWa to which the required subscriber
T29 is connected. The contact pSf (Fig. 13)
ovens the circuit extending over the a-conductor
which can be connected to the engaged signal.
If the subscriber’s line 7629 is engaged the
_bridee magnet BM28 (Fig. 3) is energised. Ac-
cordingly the contact bm28l is also opened. In
this case there is no negative potential connected
to the line L2 so that after the setting of the
final selector (ELW) (Fig. 7) the relay P5 can-
riot operate. When after a few moments relay
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781 is also opened. The calling subscriber re-
ceives the engaged signal which is transmitted
over the contacts e83, n8i, condenser CO1, ro-
tary off-normsl contact w82, to the wipers
agwIl and over contact pgw2l, pasld, wiper asa,

condenser COI, a-conductor (Laf!), to the call-

ing station. The release of the setting path
‘brought about by the calling subscriber hanging
up is described later. . )

If however the called party T28 is free he must
be switched through to an outgoing second pre-
selector over the preselector IVWa. In the test-
ing circuit already described for the final selector
ELW (Fig. 13) the relay R28 (Fig. 3) Is ener-
gised. On the assumption that the calling sub-
scriber Ti0 has seized the rod multiple SToll
the rod magnets ST12 and 8T22, ST32 and ST42 .
are prepared by the operation of contact mill.
The switching through of the bridge multiple
Br29 of the subscriber.T29 is exactly as was de-
scribed for the bridge multiple Br{0 for the sub-
scriber T10. By the operation of the relay R29
the following circult is set up for the relay TB10

" by the closing of contact r292: —, contacts bl2,

26

tbi02, relay TBID, contact 7292, 4. The relay
TB{0 operates and connects positive potential
over contact tbi0l to the prepared rod magnet
STi2. The contact tbi02 is opened and over

- .contact tb!{02 the holding circuit is set up for
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the relay TB10 and an energising circuit for the
relay BL. The contact bl effects the energising
of the relay G2, in the following circuit: 4, con-
tact bll, relay G2, contacts m2if mitt (oper-
ated), —. The contact g2i is closed whereby
the negative potential operates the rod magnet
STI2 over contact mitl. The contact stl2i of
the magnet ST12 is closed whereby positive po=
tential is connected over contacts ri01, rlif,
ri2f, ri3l, r294, v>m293 to the bridge magnet
BM29. Bridge magnet BM29 operates and opens
the contacts bm291 and dm292. Over contact
bm293 a holding circuit is set up which extends
over a coupling point %i5 and line stvei to the
arrangements of Figs. 5 and 6 which follow as
is described later. 'The relay R29 is released and
ih this way the relays BL and TBI{0 are restored.
Also the rod magnet STI2 is released.

On the energising of the bridge magnet BM28
the d-conductor brd2 of the bridge Br29 with
which over the line L66 the wiper dlw of the
final selector DLW is connected, is brought into
connection with the d-conductor of. the multiple
STpi2 over the coupling point K{8 so that at the
moment of switching through of the bridge Br28
the following circuit is completed for the wind-
ing ¥ of the relay AN2{ (Fig. 5) over the line
stodi: —, relay AN21, winding I, contact an2i|,
line stvdi (Fig. 4) of the multiple wiring STv42,
coupling point %18, line brd2, of the bridge mul-
tiple Br29, line 166, wiper dlw of the final selector
ELW (Fig. 13), contact p52 in the final selector

" 'ELW (Fig. 13), wiper dgwlI of the second group
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F5 restores, the test circuit prepared at contact 5

selector EIIGW, contact pgwAs, line LdI4, wiper
dowl (Fig. 7), contact p3l, relay U3, contact
hw82 in the assessing switch mechanism ABW,
rotary magnet D3 of the assessor switch, +. The
relay AN21 (Fig. 5) operates its contacts an2if,
an2i2 and an213. Over contact an2i3 the relay
AN2{ sets up & holding circuit for its winding I
to which positive potential is connected in the
incoming second preselector IIVWan over contact
an2{2. Over this potential the bridge magnet
BM29 (Fig. 3) is also maintained energised after
the operation of contact bm293. The conductor
stvdl of the multiple wiring STv42 (Fig. 4) is
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gelector IGW is denoted In Fig. 2 by IBZ. - It s &

connected over contact an2li. (Fig. 5) with the
conductor Ldi0 which extends to the incoming
second preselector IIVWan, A seizing of the
bridge multiple in the second preselector IIVWab
has not taken place since the energising of the
relay AN2| was already carried out prevlous tc
"the final closing of contact bm283 (Fig: 3).

relay M2i (Fig. 5) operates whereby by the oper-
ation of contact m2i1 (Fig. 3) the next rod mul-
tiple of the preselector IVWa is prepared for use.
The energising of the relay M2l (Fig. ) of the
relay Br83 and the maintaining energised of the
winding IT of relay AN2{ and of the bridge mag-
net BM28 (Fig. 3) is carried out in view of the
following circuit: <, relay Br93 (Fig, 5), contact
bdm831, line Lei0 of the bridge muitiple Brsl con-
tacban!l!, relay M2(, winding I, line stvel (Fig.
_.4), coupling point kI8, line brc2 of the bridge
multiple - br29, contact bm283, bridge magnet
BM28, —. The operation of the relay Br838 (Fig.
5) closes its contact br931. The selzed bridge

multiple Br93 must now be coupled with a free.

rod multiple of & second preselector IIVWan.

In the incoming second preselector IIVWan the
rod multiple 8Tv24 which is controlled by the rod
magnet ST24 1s seized. This rod multiple ex-
tends to a first group selector not described in de-
tail which is indicated by IGWi{ in Fig. 6. In
this group selector. the relay Cll is energised
whereby the contact cill is also operated. Ac-
cordingly if the above-mentioned contact br83
is closed by the seizing of the preselector IIVWan
the following circuit is completed: —, bridge mag-
net BM93, contact br934, contact cl i (operated)
contact ci01, rod magnet ST23, 4. The rod mag-
net ST23 operates. The bridge magnet BM33 by
its operation in the first place closes only & con-
tact bm932 .and the coupling points k3T—k40,
‘whereby the bridge magnet BMS83 is completely
energised in the following circuit: —, BM$3, con-
tact bm9832, point K3% of intersection in the
second preselector IIVWan, line ILcli3, contact
dsti, relay C10, + in the first group selector IGW
(Fgs, 9 and 10), The relay C10 operates. Con-
tact bm931 (Fig. 5) is opened whereby the relay
BRY3 is disconnected. The positive potential on
the relay BR93 is replaced by positive potential
on the relay Ci0 (Fig. 9) so that the bridge mag-
net BM93 (Fig. 5) does not restore.

By the release of the relay BR93 (Fig. 5) the

contact br931 is opened so that the rod magnet

. 8T28 is released and the coupling rod is set hack
to its normal position. The contacts operated at

the intersecting point of this rod with the bridge’

Br93 remain operated however. The contact cl10{
(Fig, 6) is operated by the energising of the relay

-C10 (Fig. 9) whereby the next rod magnet on the
selector IIVWan (Fig.: 5) is prepared.

The group selector of which three bridge ‘mul-
tiples are shown is indicated in Figs. 9 and 10 by
IGW. Bridge multiples Br3f and Br32 are num-
bered bridge multiples which have access to sec-

"ond group selectors. Br33 indicates -a bridge
multiple which corresponds to the bridge multiple
5500 in the general scheme of Figs. 1'and 2. This
bridge muiltiple is connected to an auxiliary group
selector as can be seen from Fig. 2. Of the ten

o

step-by-step rotary selector and has six wipers.
These wipers have the references bza to bzf. The
rotary magnet of the selector is indicated by DBZ.

‘When the relay Ci0 is energised on the switch-
ing through of the preselector IIVWan the follow-
ing circult is set up over contact ¢102: —, relay

" ABT in"the marking selector IBZ, coupling relay
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KOPI0 of the rod multiple STv!S contact ¢l102,
umd, contact 0 in the contact bank of the wiper
bzd of the marking selector IBZ, 4. When the -
marking selector IBZ is-coupled with another rod

multiple at the moment of operation of the relay
Ci0 the condition reached by the closing of the
contact ci02 is maintained until the marking
selector has travelled back to its normal position.
When the marking selector has travelled back to
its normal position the previously described cir-
cuits for the relays ABT and KOPI8 comes into
effect whereby both relays are energised, the con~
tact kopl04 is closed and over contact cl02 a
holding circuit is completed for the relays KOPI0
and ABT. If during the coupling of a rod mul-
tiple another rod multiple is seized by the opera-
tion of relay C12 the coupling relay KOPI1{ is con-,
nected at contact cii2. . This relay can not how-
ever operate since the energising circuit is opened
at the normal contact of the armature ¢102. The
contact kopl01 closes the circuit for the marking
selector to receive the first digit “1” (the first
digit of the number of the feeding bridge). This
circuit extends as follows: —, interrupter Unb,
rotary magnet DBZ of the marking selector, con-
tact uml, relay UBZ, wiper bze, contact kopl0l,
line Ldl3 (also Fig. 5) 1ntersectmg point %38 on
selector IIVWan (Fig. 5),line Ld10, contact an2li,
d~conductor stvdi, rod multiple S'I‘vﬂ (Flg. 4),
coupling point: k16 of the bridge multiple Br29,
line L66, wiper diw of the line selector ELW (this
wiper corresponds to the wiper dlw of Fig. 13)
contact p52 (Fig. 13) wiper dgwll; contact pgwidd,
line Ldi4, wiper dgwl of the selector EIGW (Fig. -
7), contact p31, relay U3, in the seizing switch
mechanism ABW, contact Aw32, rotary magnet
D3 of the seizing sw1tch +.

The first impulse of the interrupter Unb or Fig.
9 energises the rotary magnet DBZ of the mark-

- ing selector IBZ of the group selector IGW (Figs,
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rod multiples of the group selector IGW only two

are shown and in point of fact the rod multiple
STw25 controlled by the rod magnet ST25 and the
rod multiple ST»26 controlled by the rod magnet
ST26. According to Fig. 2 the first group selector
of Figs. 9 and 10 has eight bridge multiples which
are numbered In pairs.

The marking selector associated with the group

0

75

9 and 10) and the rotary magnet D3 of the seiz-
ing magnet ABW of Fig, 7. Furthermore in this
circuit the relay UBZ (Fig. 9) and the relay U3 in
the selzing switch ABW (Fig. 7) are energised.
The relays UBZ and U3 are slow relays.

Since the first digit “1” of -the feeding bridge
Spli13 (having the marking signal 1{3) is to be
transmitted, the relay P38 operates after the first
impulse reaches the assessor switch ABW in the
following circuit: —, relay P3, contact rw3 |, wiper
abwa in position |, cross connections to the con-
verting arrangement ZV, wiper ash of the finder
switch AS (in position 3), contact | of the wiper
ssa of the control switch SS, 4. The contact p34
opens the previously mentioned circuit to the
assessor switch ABW so that the rotary magnet
D3 in the assessor mechanism ABW and the ro-
tary magnet DBZ in the marking selector IBZ
(Figs, 9 and 10) can receive no further impulses.
After a short delay the relay U3 (Fig.7) and UBZ.
(Fig. 9) restore.

In the seizing switch mechanism ABW (Fig. 1)
on the energising of the relay U3 by the closing
of the contact u32 the stepping on magnet SS of
the control switch SS has been energised. A fur-
ther stepping on of the control wiper ssa takes
place but only when the magnet SS is energised. .




10

When accordingly the relay U3 restores after -

sending-eut an impulse over the impulse conduct-
ing line then, by the opening of the contact u32
the magnet SS has been de-energised so that the

wiper ssa of the finder switch AS which marks

<

the 10’s digit of the connecting bridge is con- -

nected to potential. Purther the contact u3!
closes a circuit for setting the assessor switch in
its zero position. This circuit extends from
negative over the interrupter Un2, slow relay
- HW3, segments §—10 of the wiper abwb of the
assessor switch to the rotary magnet D3, 4. The
" relay HW3 remains energised until the assessor

switch reaches its normal position. Over contact

kw3l the circuit for the relay P3 is opened and
this restores. The contact p3f is closed but the
impuise circuit is not completed again since the
contact 232 has been opened during the release
of the assessor switch ABW. - .

In the marking selector IBZ (Figs. 9 and 10)
the relay UBZ restores on the opening of the im-
. pulse circuit. '
The relay UBZ has energized the slow relay Q

over its winding I on its first operation in the.

following circuit: --, contact abt2, ubz3, winding
I of relay Q, —. (The relay ABT has been en-
‘ergised in serles with the coupling magnet
KOPI0.) The contact q2 prepares the energising
circult for a bridge magnet over the wiper bza.
After the release of the relay UBZ the contact
“ubzi closes the following test circult: -+, test
‘relay PST, contact ubzi, g2, holding winding II
of the relay Q, wiper bza of the marking selector
in position f, contact bm312, bridge magnet BM31,

—. In this circuit only the test relay PST

operates. The contact pstl closes the following
energlsing circuit for the rod magnet ST28 and
for the relay NH: 4, relay NH, contact psti,
contact kopl02, magnet 8ST25, —, After the en-
ergising of the magnet ST25 and the relay NH
the contact nhl increases at relay PST the cur-
rent in the energising circuit for the bridge mag-
net BM3( in that the contact nkI reduced the
- resistance in this circuit. The bridee magnet
BM3( is now energised and opens-the contact
bmdl2 and over the same contact locks up over
line Lcl§ to a seizing relay (CIB) in a second
group selector IIGW (Fig. 11) reached over the
bridge multiple Br3f.

When the bridge magnet BM31 (Fig. 9) 15 en-
ergised there follows the energising of the switch~
ing through relay DSI, by the closing of the
coupling point k66 on the rod muiltiple ST»25,
which relay is arranged on the c-conductor (line
Lcid) of the connecting multiple between the
second pre-selector and the first group selector.
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ergised by the stepping on of the wiper bza. The
closing of the contact ub22 has no effect since no
coupling relay is energised. Another coupling
relay can only operate again when the wiper bzd
has reached its normal position.

'~ When the bridge magnet BM31 to be connected
over wiper bza is energised by the setting of the
marking selector IBZ {. e., the bridge multiple
Brdl is already seized, the energising- circuit for
the relay PST which extends over the second
winding of the relay Q and the wiper bza cannot
be completed since the contact bm312 is opened.
Accordingly after a few moments the relay Q
restores and at contact ¢l switches over the test
circuit to the wiper bzb. As long as the relay Q
has been energised the winding I of slow relay

: R remains energised over contact q3. This relay
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Also the relay DS! recelves positive potential over -

the outgoing conductor Lel§ which is connected
Jo the second group selector IIGW (Fig. 11). The
contact dsll of the relay DSI (Fig. 5) opens the
energising circuit for the relay C10 which restores.
The contact dsl2 is closed and switches through
the incoming c-conductor Lel3 to the outgoing
c-conductor Lel8. The contact ¢102 of the relay
C10 is restored to normal whereby the coupling
relay KOPI0 and the relay ABT in the indicating
selector IBZ are restored. The contact kopl0l
disconnects the marking selector IBZ from the
impulse - conductor Ldi3. The contact abtl
closes the homing circuit for the marking selec-
tor: —, Interrupter UnS, magnet DBZ, contact
uml, relay UBZ, contact abif, segment { to 10
of the wiper bzd, 4. During the restoration of
the marking selector the contact ubzl is opened
so that no further bridge magnet can be en-
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R has connected the wiper bzb of the marking
selector over its contact 2r and its winding II
in preparation. When accordingly relay Q re-
stores owing to the bridge magnet BM3! being
energised the following circult is completed over
the contact 2r which is still closed: -+, relay .

- PST, contacts ubz{, g, 2r, winding II of relay

R, wiper bzb in position {, contact hm321, bridge
magnet BM32. When the bridge magnet BM32
operates after the energising of the relay NH
and the rod magnet 8T26 it switches through the
bridge multiple Br32 on to a second group se-
lector and actually in the same way as has been
described previously for the bridge multiple Br3l.
If however the bridge multiple Br32 has also

" been seized already the connection is set up over -

a third preselector (XIIVW) and an auxiliary
group selector (THGW) as is described Iater.,
The second group selector IIGW (Fig. 11)
reached over the bridge muitiple Br3i (Fig. 9)
Is connected in precisely the same way as the
group selector IGW of Figs. 9 and 10, ‘The sec~

‘ond group selector is therefore only indicated in

Fig. 11 in its essential parts. The relay CiI5 .in

this group selector, already menticned several

times, has the same position and effect as the

relay CI0 of the first group selector IGW of

Fig: 9. Over this relay the bridge magnet BM3I

of the first group selector receives positive po-

tential. ‘The only difference in the setting of

the second group selector IIGW (Fig. 11) {s the
position of the control switch SS of Fig. 7 in its
setting 2. The contact seized by the finder
switch wiper asz is connected over the inter-

mediate discriminator ZV (Fig. 7 lower left-

hand corner) to the position | of the seizing con-

tact bank of the wiper abwa of the assessor switch
ABW for the transmission of a second digit “1”
of the marking digits of the feeding oridge Sp 113,
After the transmission of the second digit “1” to
the group selector TIGW shown in Fig. 11, the
contact switch SS of Fig. 7, transfers to its po-
sition 3. The contact seized by the wiper ase
of the finder switch AS ig connected over the
intermediate discriminator ZV to pesition 8 of
contact bank of the wiper abwa of the seizing
switch ABW so that as the third marking digit
for the feeding bridge Spl13 a “3” is transmitted
to the final selector.

In the group selector IIGW (Fig. 11) which as
has already been mentioned is similar in con-
struction to the first group selector IGW (Fig.
5), the switching elements which ‘are the same
are indicated by the same references as in the
selector IGW (Figs. 9 and 10) but in the case
of the group selector IIGW these have the in-
dex II.  When after the setting of the group
selector IIGW by means of the marking selector
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IIBZ (not shown) the bridge maznet BM3IIT is

. operated, the connection is switched through,
with theaid-of the rod multiple 8Tv26II and of
the bridge multiple Brsi. connected with this to
the final selector LW of Fig. 8. -The final se-
lector LW shown in Fig. 8 is seized over contact

bm3 121X over the line LelT of the bridge multiple-

Br3iII of the second group selector IIGW by
connection of negative potential. This circuit
extends in Pig. 8 over the wire Lcil of the
bridge multiple Brd, the contact dséi, relay C4
to positive potential. The positive potential on
the relay C#4 is the holding potential for all pre-
viously arranged bridge magnets and switching
through relays in the incoming talking -circuit.

.11

the step-by-step movement of the wiper of the
selector ITIBZ -and of the seizing switch mech-

~anism ABW of Fig. 7. The relay U8 and the re-
" lay U3 remain energised respectively in the mark-

ing selector and in the seizing switch.
When the interrupting device Un sends out a

. third impulse the wipers of the selector IITBZ

10°

and ABW reach position 3. In this position the
test magnet P38 of the selzing switch ABW is en-
ergised in the following circuit: —, test relay P83,
contact hwd{, wiper abwa of the seizing switch in
position 3, intermediate discriminator ZV, wiper

" ase, of the finder switch AS, contact 3 in the
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If it is assumed that the marking selector IIIBZ .

of the final selector is free the relay C4 closes

the following energising circuit: 4, wiper bzc

" of the marking selector IITBZ, contact cdl, (op~-
erated position) relay KOPS, relay ABTS, —.

The contact kop43 closes a holding circuit for the

relay KOP4, which is independent of the opera-
tion of the wiper bzc, The contact kopdl closes
the following impulse circuit: —, interrupting
device Un, rotary magnet DBZ of the marking
- selector IIIBZ of the final selector LW, slow re-
lay U8 (operated on completion of the circuit),
wiper bzb in its home position, contact kopkl,
conductor LdlT of the bridge multiple Bré of the
‘line selector LW, line LdiT of bridge multiple
Br3i1I of Fig. 11, coupling point k52 of the rod
multiple STy26II line LdI§ (Figs. 9 and 10) cou-
pling point k671 of the first group selector IGW
(Fig. 7, line Ld(8, coupling point of the rod
multiple STv23 of the second preselector IIVWan,
line Ldi0 of the bridee multiple Br83, contact
an2lf, line stvdl, coupling point kf6 of the
bridge multiple Br29 (Fig. 3) of the subscriber
set T28, line L66, wiper dlw of the setting final
selector ELW, (the line 1.66 and the wiper dlw
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are shown again in Fig. 13), contact pb2 (Fig. -

13) wiper dgwIl, contact pgwid, line Ldt4, (Fig.
- T), wiper dgwl, contact 81, relay U3 of the seiz-
‘Ing switch mechanism ABW, contact hw32, ro-

tary magnet D3 of the seizing switch mechanism,

4. The transmission of the last marking digit

“3” of the feeding bridge Spl13 takes place in

the same way as the transmission of previous

impulse trains in that on the coming into effect
of the interrupting device Un (Fig. 8) in the
marking selector IIIBZ negative potential is con-
nected to the previously mentioned impulse. cir-
cuit whereby the rotary magnet DBZ of the re~
lay U8 in the marking selector IIIBZ and the re-
lay U3 and the rotary magnet D3 in the seizing
switch mechanism ABW (Fig, 7) are operated.

The marking selector IIYBZ advances by one step

whereby the wipers bza, bzb, bzc are stepped on
further. The previously described circuit to the

seizing switch mechanism ABW is maintained
in:position | of the marking selector IITBZ over
contact u82 of the slow relay US8.

In the seizing switch mechanism ABW the
opening of contact u3l effects the energising of
the relay U3 whereby the interrupter Un2 is dis-
connected from the segment of the wiper abwb.
The contact u32 effects the energising 'of the
magnet SS of the control switch but the wiper
dsa is only stepped on when the clrcuit for the

~ magnet SS is interrupted. :
The second impulse sent out from the Inter-
rupting device Un of the marking selector IIIBZ

_ (Fig. 8) effects in the same manner as has been
" . described in connection with the first impulse
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contact bank of the control switch wiper ssa, +.
Relay P3 operates and opens the circuit for the
marking selector IIIBZ at contact p31, which
circuit extends over the selector EIGW (Fig. T),
ELW (Fig. 13), IVWa (PFig. 3), IIVWan (Fig. 5),
IGW (Figs. 9 and 10), IIGW (Fig. 11) and LW
(Fig. 8). The relays U3 (Fig. 7) and U8 (Fig.
8) restore. The relay U3 in the selzing switch
mechanism effects the connection of the rotary
magnet D3 to the interrupter Un2 by the closing
contact u3l so that the rotary magnet D3 is op-
erated intermittently and the wipers of the sefz-
ing switch ABW are returned :to. their normal
positions, During the release movement of the
seizing switch the relay HW$ Is energised which
is constructed as a slow relay or as an alter-
nating current relay and accordingly contacts.
hwdi and hwd2 are held open during the inter-
mittent energising of the magnet D3. The relay
P3 restores and opens its contacts.. Control
switch SS is stepped on again by one step when -
the contact u32 is opened.

In the final selector the marking selector
IIIBZ has been stepped to position 3 by means
of the three supervising impulses sent out from
the seizing mechanism ABW (Fig. 7) so that the
wiper bza of the marking selector IIIBZ contacts
the line 113, On this line the rod magnet ST113
is  connected which controls the rod multiple
STvi13. When the relay US restores after the
opening of the impulse circuit the contact u8i
is closed so that the following ecircuit is com-
pleted: 4, relay NH3, contact u8{, abi32, wiper
bza, line 113, rod magnet STI13. The relay NH3
on its operation closes contact nh3{ whereby the
following energising circuit is completed for the
seized bridge multiple Brd4: -+ ‘contact nh3l,
kop42, bridge magnet BM4, —. The contact
bmal closes the holding circuit for the bridge
magnet BMA4 which extends in the first place
over the wire LeclT to positive potential on the’
relay C4, The closing of the coupling point k41
of the c-line of the rod multiple STvl{3 effects .
an energising of the relay DS4 in the following
circuit: —, relay DS4, coupling point k47 of the
rod multiple STv113; relay DE{{3, contact v1133
of the feeding bridge Spll3, 4. The relay DS4
switches over contact dsdl.

potential connected to the wire Lc28 over con-
tact v1133. This potential represents the hold-
ing potential for all the holding magnets lying
ahead. Contact cdl opens the holding circuit
for the coupling relay KOP4 and the connect-
ing relay ABTS.  Contact abt32 is opened and
the rod magnet STII3 released. Further the
contact nhd! is opened. The bridge magnet BM4
is held over contact bmdl. Contact abt3i closes
the following circuit for the rotary magnet DBZ
of the marking selector IIIBZ in which the mark-
Ing selector takes up its normal position: —, in-

~In this way the re-. .
‘lay CA4 is de-energised and the positive potential
connected to the relay C4 is replaced by positive -
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térruptlng device Un, rotary magnet DBZ, con-

tact abt3l, wiper bze, 4. -Over this circuit the
marking selector is siepped on until it has
reached its normal position. An impulsing of
the rod magnet during the release of the mark-
ing selector is not possible since contact abtd2
holds the wiper bza disconnected. Also during
the release of the marking selector one of the
relays KOP4, KOPS cannot be energised since
positive potential is connected to the wiper bzc
only in the zero position at the conductor Lan.
As contact u82 is maintained open false impulse
-transmission over the line Lst on the' release of
the marking selector is prevented.

The talking connection of the two subscribers
Ti0 and T29 to be connected is now completed.
In the feeding bridge Splf3 on the side con-
nected to the subscribers set T29 (call number
" 7629) only the circuit detalls necessary for the
“understanding of the invention are shown. This

feeding bridge itself is arranged in known man-
ner. By WQ a calling current source is indi-
cated which comes into effect on the closing
of the talking path., Y113 is the feeding relay
for the connected subscriber’s set T29. The con-
nection of the calling current WQ results on
switching through with the aid of contacts rul
and ru2.
" The release of the setting path is initiated on
the closing of the marking points k45 to k48
in the final selector LW in that the relay DEI13
operates on the switching through of the mark-
ing point k47 (positive on contact v1133 and neg-
ative on relay DSA), .

The relay DEII3 opens the contact deff3l
when it is energised whereby the holding cir-
cuit for relay PAS of the finder switch AS is in-
terrupted. The relay PAS restores and opens the
test circuit of the group selector EIGW of the
setting path by means of contact pasd. The re-
lay PGW2 restores and by means of contact
pgw28 closes the following release circuit for the
group selector: -+, contact pgw23, off normal
contact k022, contact u2i, a22, rotary magnet
- D2 of the group selector EIGW, —. The rotary
magnet D2 operates and closes contact d2# over
which the relay A2 is energised. Relay A2 opens
contact a22 whereon the rotary magnet D2 re-
stores. This interaction is repeated until-at the
. end of the bank the off-normal contact k022 {s
opened whereupon from this rotary position the
group selector EIGW reaches its normal position
in known manner.

In the group selector EIIGW (Fig. 13) relay
C4 restores. Contact c4l opens the circuit for
the test relay PGW4 of the second group selector
which releases. Contact pgwd3 closes & circuit
for the rotary magnet D4. The rotary magnet
D4 operates and closes contact d4. In this way
the relay Ad is energised and over contact a42
the rotary magnet D4 is released.. The rotary
magnet restores and opens the circuit for the
relay A4 at contact d4. Over contact ad2 the

_rotary magnet D4 is then energised. The inter-
action is continued until the wipers of the group
selector have traversed the contact bank. The
off-normal contact kxod! is opened whereupon
the group selector takes up its home position in
normal manner. By the opening of contact cd1
‘the. relay C9% of the final selector ELW is also
de-energised. In this way at contact c52 the
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magnet D5, contact ¢81, u53,. off-normal contact
ko83, interrupter Unb80, 4. In this circuit the
rotary magnet DS receives impulses until the
opening of the off-normal contact k053. Contact
ko053 is opened as soon as the wipers of the finder
selector have traversed the contact bank where-
upon the flnal selector takes up its normal
position.

Metering of a connection which has been set
up is undertaken by the operation. of a feeding
bridge Y113 as soon as the called subscriber has
hung up. The condition of the c-conductor to
the calling side is as follows: On Pig. 3 the
bridge magnet BM10 and the meter Z10 are con-
nected in parallel to negative potential over con-
tact bm 103 to the conductor brel of the bridge
multiple Bri0 of the subscriber T10 of the pre-
selector IVWa. The c-conductor of the bridge
multiple Bri0 is connected over the coupling
point k3 with the c-conductor stve of the rod
multiple STvif. From this conductor the con-
nection extends over the relay Ml (Fig, 5) to
conductor Lc20 in the bridge multiple. Br8l of
the second preselector IIVWab and from this
over the coupling point %43 to the relay C113 of
the feeding bridge Spli3 (Pig. 7) over the con-
ductor Leil, Fig, 7 shows the relay CI18 with
the necessary devices for metering, namely, with
the resistance Wi, contact c1134 and the parallel
contact v1134. Further the bridge magnet
BM9{ (Fig. 6) holds over the same clrcuit
(c-conductor of the calling connection) which is
connected over contact bm912. At the moment
of metering a metering relay not shown, in the
feeding bridge Spli8 (s. Fig. 7) connects earth
momentarily to the c-conductor (Lecfl) of the
calling side at the contact 2113 by connecting
contact 2163 to positive potential. In this way
the current in the c-conductor is increased
whereby at the calling set meter Z10 (Fig. 3) is
operated.

As already indicated the d-conductor of the
incoming side of the talking path serves to trans-
mit the impulse trains for setting the talking se-
lector. The d-conductor is connected by the
coupling relay KOP in the individual selecting

- stages to the indicating selector and disconnected

therefrom as soon as the setting of the corre-
sponding talking selector is completed. After the
release of the setting path:the d-conductor is

© switched through to the incoming side from the
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test relay PS5, the winding II of the final selector °

is disconnected. The following circuit is com-
pleted for the rofary magnet DS:

- rotary { ]

commencement of operation in the first prese-
lector IVWa (Fig. 3) until the disconnection at
the feeding bridge (i3 (Fig 7y without being
locked.

When for example, the line to the subscriber
T29 is a trunk line, then between this line and
its preselector a relay repeater is connected. The
d-conductor can now be used for transmitting
impulses -to the feeding relay Al3 or a storing
device connectable thereto can be used for the
further selection over the line T29. Alternately
the d-conductor can be used after the remote
selection for transmitting a plurality of metering
impulses from the relay transmitter to the line
T29 for the metering operations between the
feeding bridge relay Aii3 and the meter Z10 of
the calling line. A device which takes up the
plurality of metering impulses is indicated in Fig.
7 on the feeding bridge Spli3 by the reference
M2z,

In the following the setting up of the talking
path over an auxiliary group selector is deseribed.
When on the setting of the group selector IGW
(Figs. 9 and 10) the two bridge multiples Bra!
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and Br32 connected to the feeding bridge Spli3
and indicated by 100—198 are engaged a con-
nection is extended over one of the bridge multi-
ples of the first group selector IGW that does not
have & reference, for example of the bridge mul-
tiple Bri3 of the third preselector IIIVW,

» On Fig. 1 five such bridge multiples are shown
in connection with the selector IGW.

From the description of the setting of the first
group selector IGW (Figs. 8 and 10) it should
be repeated that after the numerical setting of
the selector IBZ by means of the relays Q and R
in the marking selector IBZ (Figs. 9 and 10) an
attempt is made to obtain one of the numbered
bridge multiples Br3i or Br32. If however both
bridge multiples are engaged it is indicated by
the contacts bm312 and dm32{ being open. The
relay R (winding II) in the marking selector IBZ
then restores whereby the contact rt closes the
following energising circuit to impulse a free
bridge muiltiple of the third preselector IIIVW:
<+, relay PST In the marking selector, contact
ubdbzi, gi, 71, umBII, relay UM, wiper bzc of the
indicating selector IBZ in position I, contact
bm332 of the bridge magnet BM33, bridge mag-
net BM38, —. This circult is completed when
the bridge multiple Br38 is free. If the bridge
multiple Br33 is engaged this circuit extends
however over the operated contact bm333 to the
bridge magnet of the next free bridge. In the
impulse circults described above the relays PST
and UM (winding I) operate. The bridge mag-
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receive the digit “1” from the first group selector
IGW (Figs. 9 and 10) since the selection of the
digit “1” from seizing switch ABW .(Fig. ) is
without effect on the group selector IGW (Figs.

8 and 10).

The condition of the c-conductor of the con-
necting path previously set up is at this moment

" as follows: In the first group selector (Figs. 9

10

and 10)' the rod multiple ST»28 has been seized
and the relay C10 energised. The part of the

- c-conductor of the multiple STv28 extending to
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the third preselector IIIVW is guarded against
direct current by means of the condenser K101,
In spite of the closing of the coupling point in
the c-conductor on the bridge Br33 the switch-
ing through relay DSI (Fig. 9) cannot operate.
Further on the selzing of the first group selector
IGW by the incoming second preselector coupling
relay KOP{0 has been energised whereby the
contact kopi03 which is connected with the con-
tact bank of the wiper b2/ of the marking se-
lector IBZ (Figs. 9 and 10) has prepared the
circuit. When now the relay UM operates when
the marking selector IBZ steps on to the 3rd
preselector IIIVW contact uml closes the follow-
ing .circuit: —, interrupter UnS, rotary magnet .
DBZ of the marking selector IBZ, contact umi,

" wiper b2f in position {, contact kopi03, dsi6,
~ d-conductor.of the rod multiple STv28, coupling

net BM33 does not receive sufficient current how-

ever in order to pull up. The relay UM locks up
over its winding II via: —, relay UM, winding
II, contact um3, abt2, 4. The contact uml pre-
pares the circult for the first auxiliary group
selector which is reached over the bridge multiple
Br33. The contact psti closes the following ener-
gising circuit for the rod magnets ST28: —,
magnet ST28, contact kopl02, psti, relay NH, +.
The rod magnet ST28 prepares the coupling
points of the bridge multiples Br33 with the rod
multiples STv25. By the closing of contact nht
the current in the impulse circuit for the bridge
magnet BM33 is increased so:that this now op-
erates. The contact bma3! closes a holding cir-
cuit: for the bridge magnet BM33 and for a relay
C8 (Fig. 12) which is arranged in the auxiliary
group selector ITHGW on the conductor (Icif of
the rod multiple STv6. The relay UM (Fig, 9
is'a two step relay. It only pulls up in the strong
energising circuit for the bridge magnet BM33
and thereby opens contact umSII and thus an
impulsing of the following free bridge multiple
of the third preselector does not occur at contact

bm333 after the operation of the chain of relays.

An auxiliary group selector is shown in Fig. 12
and it is assumed that the bridge multiple Br33
of the third preselector TIIVW (Fig. 10) the set-
ting of which has been described above, has seized
the upper right multiple STv8 of the auxiliary
group selector IHGW of Fig. 12 on the ener-
gising of the relay C6 over the conductor Lcl8.
It is further assumed that the marking selector
BZ6 assoclated with the auxiliary group selector
IHGW is free. If this is the case the contact c61
of the relay C8 closes the following circuit:
—, [interrupter Un$ in the marking selector
BZ6, wiper bzd of tha marking selector in its zero
position, line L54, contact cT{, c6l, relay KOPS,
ABTS, . The relays KOP6 and ABT6 operate
as soon as the interrupter Un6, has connected
negative potential to the wiper bzd.

The suxiliary group selector JHGW must now
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= to position I.

point k11, line 1416, (Fig. 12), contact kop8i,
zero contact in the contact bank of the wiper .
bze of the marking selector BZ8, wiper bzc,
relay US, rotary magnet DBZ6, . 'The inter-
rupter Unb operates the rotary magnet DBZ in
the marking selector IBZ as well as the rotary
magnet DBZ8 in Fig. 12. Further this inter-
rupter operates the relay U6 (Fig. 12) which re-
mains energised during the. individual impulses -
of the impulse train however. The marking se-.
lector in the first group selector IGW (Figs.
9 and 10) is stepped on by 10 impulses from: its
position | to position 8. The marking selector
BZ6§ of the auxiliary- group selector is stepped -
ori by these 10 impulses over positions 10, 9, 8,
‘Thus the digit “1” from the mark-
ing selector IBZ is transmitted to the marking
selector BZ6. In the marking selector of the
first group selector (Figs. 9 and 10) the wipers
reach 0. In this position the previously men-
tioned circult of a wiper bzf is interrupted so that.
both marking selectors are stopped in the posi-
tions which they have taken up. In the mark-
ing selector BZ6 (Fig. 12) the slow relay U$ re-
stores. During the energising of relay U$ the -
contact 63 has energised the slow relay Q6 over
its winding I and over the contact abi62 which:
has been closed. Relay ABT6 is maintained en-
ergised on the stepping on of the wiper bzd of
the marking selector BZ6 in series with the cou-

pling relay KOP6 over contacts c61, kop61i.

When, after the transmission of the impulse
train the relay U6 in the marking selector BZ6
restores, the following energising circuit is com- -
pleted for the test relay PST6: +, relay PSTS
(winding II and I, contact u6i; ¢61 still operated
for a time), winding II of relay Q8 wiper bza .
of the marking selector BZ6, line 100, contact
bméi, bridge magnet BM6, —. The bridge mag-
net: BM8 does not yet operate. The relay PST6
closes the energising circuit for the relay NH6
and the rod ‘magnet ST6 over contact psi6l as
follows: 4, relay NHS, contact psiél, kopé2,
rod magnet ST6, —. The contact nh6l of the
relay NHS6 is operated whereby the current in the
energising circuit for the bridge magnet BMS6 is
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increased so that it operates. The contact bm6l
is operated and connects the holding circuit for
the bridge magnet BM6 to a positive potential
on the rod muitiple of a second group selector
which is seized by the bridge multiple BR6.

If after the setting of the marking selector
BZ6 the bridge multiple Br6 is found to be en-
gaged then the relay QS restores after a moment
since a holding circuit is not completed for wind-
ing II. The contact g6i operates the impulse
circuit for the bridge magnet on the wiper bzd
so that the bridge magnet BMI, should it be
free, is energised. By the operation of one of
the bridge magnets the rod multiple STv§ is
then connected through with the corresponding
bridge multiple at the coupling points indicated
by a small circle. The relay DS6 is energised
(over positive potential on a seized relay CI0,
Fig. 9). Contact ds6l then effects the release
of relay C6 and this de-energises the relays KOP8
and ABT6. Relay ABT6 carries out the setting
of the marking selector BZ6 to its normal posi-
tion in known manner as is described in the case
of the relay ABT (Fig. 9) for the marking se-
lector JBZ. The switching through of the ¢ and
d conductors in the group selector IGW (Figs.
9 and 10) takes place as-follows: When the bridge
magnet BMS in the auxiliary group selector
THGW operates, the contact bm61 opens the ener-
gising circuit for the relay PSTS, the relay PST6
restores and opens at contact pstét the energising
circuit for the relay NH6 and the rod magnets
ST6. The relay NH6 restores slowly in view of
its delayed release. Alternating current now
flows over the following circuit to the relay DS|
(Fig. 9) : alternating current source We at con-
tact pst62 (Fig. 12) contact nh62, kopb64, con-
ductor Lcl6 (Fig. ) c-conductor of the bridge
multiple Br33 of the third preselector IIIVW (Fig.
10), -coupling point k10, condenser KIi0l, relay
DSi, —. The relay DSI operates’ whereby the
contact dsi3 short-circuits the condenser Kiol.
The relay DS{ holds over positive potential con-
nected to. the seizing relay C6- of the auxiliary
group selector and later to a seizing relay of a
second group selector (e. g., group selector

TIGW 15, Fig. 12) which for example is connected’

in a similar manner to the relay Ci0 in the flrst
group selector IGW (Figs. 9 and 10). Further
contact dsil (Fig. 9) opens a circuit of the re-
lay Cl0. The contact dsi2 switches through the
c-conductor. The d-conductor is
through over contact dsi5. By the release of re-
lay Ci8 the contact ¢102 is opened so that the
marking selector IBZ of the first group selector
IGW is made ready for seizing again in the
manner already described.

In the following a special method of operating

the contact umé& in the marking selector IBZ of -

Fig. 9 will be described. When for example in

the setting up of any connection the relay Ci2

operates over an incoming second preselector
(not shown) and the coupling relay KOPIl and

switched-
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the relay ABT are operated over contact c¢f22,

then if it is assumed that the connection is to
extend over one of the bridge multiples of the

65

third preselector IITVW the following switching .

operation is undertaken: As already described
on the setting up of the connection of the aux-
iliary group selector the setting back :of the
marking selector of the first group selector to
normal takes place although the relay ABT is
still energised. During this operation of the
marking selector a new connection can be made
for example over the relay CI0 so that at the
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contact cloz the relay KOPIO is energised as
positive potential is connected over the wiper
bzd. In order to prevent too early connection of

_the marking selector still operating together with

the auxiliary group selector IHGW when it finds
a néw seizing over relay Ci98, the relay UM which
has been energised at contacts umé opens
the energising circuit for the coupling relay.
Only when the above described switching through
occurs does the relay CI2 restore and:open the
contact c122 of the holding circuit for the relay
ABT. In this way also the holding circuit for
the winding II of the relay UM is opened at con-
tact abt2 so that contact umé4 closes the energis-
ing circuit for the coupling relay. It should be
noticed that in Fig. 2 the five bridges of the third
preselector in the group selector IGW (40) lead
to various group selectors THGW and second
group selectors s6 that over the bridge multiple
of the third preselector there is always a free
path to the second group selector in the desired
trafic direction.
When in the setting up of the connection de-

scribed the bridge multiple 10— 19 in the second
group selector (Fig. 2) is engaged the connection

- {s passed over a free bridge multiple of the fourth

preselector IVVW to a second auxiliary group se-
lector, e. g., auxiliary group selector ITHGW.
This connection is set up in exactly the same
manner as a connection over the first group se-
lector IHGW so that a description of the switch-
ing operations are superfluous. :
. Since the second preselector as already de-
scribed has 25 means of access and these means

‘'of access stand at the disposal of 10 outgoing

lines only, it is necessary to guard the remaining
15 access means when the 10 outgoing lines have
been seized. In Pig. 6 two seizing relays (C112,
CIi13) for the outgoing lines to the second prese-
lector IIVWabd are shown. Altogether there are
10 sets of seizing relays for the feeding bridges
SPi10 to SP119. When all séizing relays Ci 10 to
C119 are energised an energising circuit is closed
for a locking relay RSp which is indicated to the
right in Fig. 6. ‘This has 25 contacts namely one
for each bridge multiple in the preselector. As
is shown in Figs. 5 and 6 both rod multiples of the -
first preselector are extended to the same out-
going second preselector IIVWab. The upper-
most rod multiple of the first preselector IVWa
and the bridge multiple Br94 of the second pre-
selector IIVWab have been seized for the con-
nection previously described. If it is assumed
that nine other connections are existent the
other access means to the second preselector
namely the access means over the bridge multi-
ple Br3g are guarded revertively.

The locking relay RSP for the second prese-
lector is energised. Two of its 25 contacts are
seen in Figs. 5 and 6, actually the contacts rsp!
and rsp2. These -contacts energise the second
windings of the chain relays Ml1l and M2{. The
relay MI1 has been already energised in the con-
nection described but the relay M2( has not yet

" been energised. When now the contact rsp2 en-

ergises the winding II of relay M21, contact m211
(Fig. 3) connects the chain for energising the.
rod magnets of the first preselector although the
lower rod multiple STv{2—STv42 shown is for
the time being not required. In this manner
after the 10 bridge multiples of the second prese-
lector ITVWab have been taken into use the other
15 bridge multiples of the preselector are guarded.
The release of a talking connection follows on
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the hanging up of the receiver s.t the calling sta-
tion. In Fig. 7 the relay Ali3 is energised during
the conversation. The positive potential con-
nected to the relay C113 is the holding potential

for magnets on the calling side and the positive .

potential connected to contact v1133 is. the posi-
tive potential for all the holding magnets at the
called side. When the required subscriber -has
hung up the relay Yi18 restores but this is with-
out any further effect on the setting up of the
connection. Only on the hanging up of the re-
celver at the calling station is winding I of the
relay V113 restored on the release of relay Afl3.
In this way by the opening of contact 11311 the

“ c-conductor Lel | is disconnected from the call-

ing side of the feeding bridge Spti13. The hold-
ing magnets which are connected to the c-con-
ductor are restored. The contact c¢i134 remains
open for a short while so that the release of these
magnets is ensured. By the opening of contact

_v1133 the c-conductor of the outgoing connect-

ing side is opened whereby &Il holding magnets
are also restored. When these magnets have
restored all components take up their initial
positions.. :

+ Another attempt to reach the subscriber T29
will meet with an engaged line. It has been de-
scribed that the calling subscriber receives the
engaged signal when the line selector ELW (Fig.

13) of the setting path does not find a seizing
-« potential over the wiper clw. When now the

calling subscriber hangs up, the setting path as
well as the connection of his line to the feeding
bridge is released. . It has already been described:

that, on the release, the relay CIi38 (Fig. 7) re- :

stores, and in this way the talking path is re-
leased. The contact c{t32 shown in Pig. 7 now
opens so that the holding circuit for the relay
PAS is opened. The relays V({3 and PAS re-
store so that the setting circuit is released.

In Fig. 1 the rod multiples of the four first pre-
selectors IVWa, VWb, IVWc and IVWd connect-
ed together to a frame are shown as plain mul-
tiples.. A better utilisation of the outgoing lines
is obtained by grading them and the lines of the
multiple arrangements in the free selecting stage
can be increased while keeping the same num-
ber of hunting points on the selector. when the
multiples for each connection are hunted for
over positions extending from a first to a last
and when the lines hunted for later are multi-

_pled ‘over, more seizing selectors than the first
- lines hunted for.

The seizing chain which is indicated by con-
tacts miil and m2tl of Fig. 3 which are con- 5;

trolled by means of the relays Mil and M2f (Fig.

5), is privileged as far as concerns the rod mul-

tiple connections Stvl, Stvi2, etc., of the sertes
so that the rod multiples of the four first group,
selectors connected to a frame are arranged as
a complete panel.

‘In Figs. 14 and 15 g graded multipling is shown
for the first preselector stage. The digits I, 2, 3,
4:to 14 indicate 4-conductor rod multlples for
the :first preselector stage the multiple connec-
tions | representing the multiple connections of

. a+first preselector arranzed with 20 bridge mul-

tiples, and for multiple connections 2 and the
niultiple connections 3—8 being arranged in the
same:'way. The multiple connections 9, 10, H
and 12 extend as plain multiples over two pre-
selectors connected with one another while the
muttiple connections I3 and 14 represent the rod
multiples of 4 first preselectors connected with
uvne another each having 20 bridge multiples.
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The rod multiple § is the first line hunted for

“in the bridge multiples of the subscribers 10 to

29, the multiple 2 is the same for the subscribers
30 to 49, multiple 3 for the subscribers 80 to
89, and the multiple 4 for the subscribers 10 to
88. The multiple arrangement 8 is the multiple

- line hunted for in the 3rd position which is how-
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ever also accessible to the subscribers. 10 to 48.
The rod multiples I3. ahd 14 extend over all
bridge multiples of the subscribers (0 to 89, The
80 subscribers which,are indicated on Fgs. 3 and
4 are according to Figs. 14 and 15 connected to
14 graded outgoing lines which are at their dis-
posal. Since the remaining construction of the
co-ordinating selector shows -10 rod multiples,
it is easy to see that the 4 rod multiples not
shown in Figs. 14 and 15 can be divided up in.a .
similar manner. However by using the grading
according to Figs. 14 and 15 with 8 rod multi-
ples for each selector a sufficlent number of out-
going lines (14) can be reached..

Each rod multiple | to 4 of Figs., 14 and 15
has a relay M (M1 to M4 not shown) each with
& winding connected in the c¢-conductor and an
auxiliary winding for the revertive  guarding.
These relays are connected in the same manner
as the relays M{! and M2! shown in Fig. 5.

For the 20 bridge multiples of the subscribers
10 .to 28 the chain connections consisting of the
relay contacts mil, m51, m91, mitl, mi3i and
mi4l are used. The bridge multiples of the sub-
scribers 30 to 48 have only two access means
of their own which are controlled by contacts
m2i and m8i. In the same way there are only
two access means for the bridge multiples of
the subscribers 70 to 89 and the access means
are provided with contacts m4f and m8{. For
the bridge multiples of the subscribers 50 to 69
the access means m31, m1i, mi0f and mi21 are
used.

The chain connectlon beginning wlth con-
tacts m21 and m8( is further connected with the
chain consisting of the contacts m8i to midl.

. Also the chain connection beginning with the

G0

6.

o

5 contacts m31 and m1{ is connected with the con-

tacts m41 and m8l1.

In addition to the control-of the chain con-
nections formed by the contacts mit to mi&l
the appropriate rod magnets must be energised.
In order to energise these the relay connections
shown on the lower part of Figs. 14 and 15 are
used. The relays TB!, TB3, TBS and TBI in-
dicated here correspond to the relays indicated
on Figs. 3 and 4 by TBI0, TB30, TB50 and TB10.
The relay BLI corresponds to the relay BL of
Fig. 3 but a locking relay so ‘operating is pro-
vided in the arrangement of Figs. 14 and 15 for.
each subscriber sub-group and actually for the
subscribers (0 to 29, the relay BLI! is provided,
for the subscribers 30 to 48 the relay BL3, for
subscribers of the sub-group 50 to 89 the relay
BLS, and for the subscribers of the sub-group-
10 to 89 the relay BLT. The: conta.cts tbl, th3l,
tb8l and tbll operate in the same’ manner as

-the contacts tb101 and {b10{ of Fig. 2. The re-

lays BL{, BL3, BL5S and BLT serve to prevent

-double connections in the same manner as the

relay BL of Fig. 3. The relay BL5S however of-
erates for example over contacts b52 only on:
the contacts of the chain m31{, m11, m101, mi21
while for the remaining rod multiples (13 and
18) which serves for the subscribers bridge mul-

- tiples 50 to 69 the relay BL{ with control contact

75

bl 12 s accessible.
This dependénce is further controlled by othex
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m-contact chains. Thus for example the relay
TBS the subscribers group 50/69 operates to-
gether with the relay BLS5 so long as one of the
relays M3 to Mi2 (contact chain m381, m1{, m{0i,
ml21 and the appropriate contacts m32 to m122
and m33 to m123) which are operated at the same
time as the contacts m3l to mi2l are in then'
* normal position.

In order to describe the effect of this chain
an example will be considered:

When the subscriber 38 makes a call the call
relay R30 not shown is operated and corresponds

in its effect to the relay RI0 of Fig. 3. The sub-

scribers relay 30 then closes the contacts indi-
cated In Fig. 14 by r802. If it is assumed that

10

15

the rod multiple 2 is already selzed and the corre--

sponding relay M2 which is reached over the
rod multiple line is energised the contacts m2l,
m22 and m23 are operated. On the closing of
‘the contact 7302 the following circuit for the en-
ergising of the relay TB3 is completed: 4,
contact 7302, relay TB3, contact tb32, m22 (oper-
ated) m82 (in normal position), bldf, The
relay TB3 operates and energises the relay BL3
in the following circuit: —, relay BL3, contact
m83, m23 (operated) tb33, relay TB33, contact
1'302 -4. The relay TB3 by closing the contact
tb31 effects the energising of -the rod magnet
ST8 after the relay G6 has energised previously

over the contact b132, the contact mél (in nor-.

mal  position) and the operated contact mal.
The release of the relays TB3 and BIL3 takes
place on the release of the relay R30 associated
with the calling line in the same way as described
in considering the effect of relay Ri8 in Fig. 3.
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The setting path shown in Figs. 16 and 17
is for the purpose of sending out calling current
on the impulsing of a required junction line.
Moreover up till the closing of the final talking
path & momentary talking connection is com-
pleted by the impulsing of the final talking path
over the setting path which is replaced by means
of the usual talking path after the setting of
the talking selector. Further the final setting
selector ELW of Fig. 17 has the possibility of se-

lecting several junctions.

In the upper left-hand corner of Fig. 16 the
feeding bridge of Fig. 7 already described in de-
tail is shown again. The setting group selectors
EIGW and EIIGW are differentiated from the
corresponding setting selectors on Figs. 7 and
13 by the additional talking conductor (b-con-
ductor). The setting flnal selector ELW is
shown more in detail with the devices for free
selection of multiple junctions so that in the de-
scribed arrangement the multiple junctions are
connected to a particular 100’s group (or 1000’s .
group) so that the individual lines can be set out
according to the representation of Fig. 13.

If the calling subscriber has sent out the first
two digits for reaching a required line the se~
lectors EIGW and EIIGW are set in the same
manner as was described with reference to the

- corresponding selectors for Figs. 7 and 13, When

30
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If the subscriber 30 makes a call at a certain

point of time when only the rod multiples (3 and
{8 are free the relay BLI is energised. All con-
tacts of the chain relays M2 to Mi{ are operated.
On the closing of contact r302 the following cir-
cuit is then completed: -, contact r302, relay
'TBS, contacts tb32, m22, m62 (both operated),
contact b, —.
ergising circuit for the relay BLi. This extends
as follows: -+, contact 7302, relay TB3, contacts
tb33, m23, m63 (both operated), relay BLI, —
By the closing of contact bli2 positive potential
is connected to the relay G138 which is connected
over the contact mi3{ (in its normal position),
and the operated contacts miti, m9i, mbl, mil,
with negative potential. Relay GI3 by closing
the contact g(8 effects the energising of the rod
multiple St{8. The energising of the bridge
magnet associated with the subscriber 30 takes
place In the same manner as was described in
connection with the bridge magnet. BMIO of
" Flg. 3.

The grading of the first preselector therefore
features the use of a plurality of chains which
work together in the manner indicated in Figs.
14 and 15. :

Figs. 16 and 17 show a setting path which is
suitable for traffic with other exchanges. As

40

The contact b33 closes the en~ .
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already described after the setting of the final -

selector of the setting path (ELW, Fig. 13) an
impulse is transferred to the required station
whereupon in a few seconds the talking path is

set up over which current then flows to the -

required station. If it is assumed that the junc-
tion line extended to the subscriber T28 leads
to another exchange it is advisable after the im-
pulsing of the neighbouring line, immediately to

a5

70

send out calling current so that a line which has -

been impulsed in the neighbouring system is not
-gelzed over an outgoing connection,

75

the second group selector EIIGW, Fig. 16, seizes
the final selector relay CT of the final selector
is operated. By the selection of the third digit
which in the described embodiment is assumed to
be “2” the contact all32 is set back, twice to
its normal position on the two-fold release of
the relay Ali(3. In this way the relay Al in the
final selector ELW is energised over the follow-
ing circuit: -+, contacts afl32, »11132I, wiper
asa of the finder switch AS, contact pas3, con-
tact pgw2l of the test relay of the first group -
selector of the setting path, wiper agwl, con-
tact pgwdl of the test relay of the second group
selector in the setting path, wiper agwll, relay
AT (winding I), —. The relay A operates its con-
tact aTl so that the vertical magnet H1 of the
final selector is operated twice. In this circuit

.the slow relay V7 also operates in the following

circuit: 4, contact alf, relay V1, contact uT3,
wll, magnet HT, —. The final selector steps on
its wipers by two steps and operates the rotary
off-normal contact KOT! in making the first
step. After the impulse train the relay V71 re-
stores whereby the relay UT is energised in the
following ecircuit: —, vertical magnet HT (HT
does not operate in this circuit), rotary off-nor-
mal contact W11, relay U1, winding I, contact
c13; »14, closed vertical off-normal contact.

'KOT{ 4. By the operation of the relay U7 a

circult is prepared over the contact u13 for the
rotary magnet DT over which this is operated by
means of the last impulse train sent out from the
calling station. This circuit extends from -+
over contact all, relay V1, contacts u13, p15,
rotary magnet D1, —. On the first rotary step of
the final selector the rotary off-normal contact
w1l is opened. The relay UT remains energised
however over its winding II in the following cir-
cuit: —, winding II of relay U7, contacts ul6,
v18, 4. The relay VT is maintained energised
in the stepping circuit of the rotary magnet dur-
ing the impulse train. The digit “9” is assumed
to be the last impulse digit sent out from the
calling station.

The final selector ELW after the selection of
the digit “9” rests with its wipers on the first
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connection. of the local system which is marked
by the digit 7629. This line is already engaged
Accordingly the test circult extending over the
wiper clw of the final selector over the line Lci8
to relay R29 is opened at contact bm281. The

further stepping on of thé final selector 'Irom
the engaged line is performed with.the ald, of:

the multiple contact mk. Such contacts are
known per se (e. g. in Lubberger’s book, “Auto-
matic Telephone Installations,” vol. 5, Fig. 163).
The last tooth of the multiple contact mk is cut
away so that the last connection of the multi-
ples is tested as an individual connection.
Since the test circuit for the relay PT is not
~ closed for the first connection the rotary magnet
D1 operates again in the following circuit: —,
rotary magnet DI, contacts p15, w18 (relay V1
. has meanwhile restored) multiple contact mk,
contact v14, KOTl, +. The rotary magnet D1
“operates and the contact d11 controlled by it is
closed. In this way the relay UT is energised over

its winding II in the following circuit: —, wind-~
ing II of relay U1, contacts dTi, v14, X074, 4+

The contact u15 opens the circuit for magnet;

‘DT whereby on the release of the rotary magnet .

the contact d11 brings about the release of the
relay U1 (winding II). This reciprocal interac-
tion is repeated until the relay P71 operates by
- finding a free line. The following circuit is then
completed: -+, contacts cT4, v13, uI8 (from the
last rotary step still closed), relay P1, wiper. clw,
line LCI8, R relay of the free junction line found.
This R relay is connected in the same way as the
relay R29 shown.  The bridge multiple apper-

taining to a multiple connection can be set up in

any desired preselector so that heavy traffic to
this junction can be divided up according to the

requirements of the exchange, The bridge mul-.

tiple impulsed over the final selector ELW now
switches through on to an incoming second pre-
selector in the manner previously described
whereby over the switched through d-conductor
(Ld18, L66) the conducting selector is posi-
tioned. ) s

The corresponding relay P71 opens the stepping
on circuit for the rotary magnet D1 at the con-
tact p15 and at the contacts pTi and p12 switches
. through a talking circuit. . This extends over
the conductors laf8, Lbi8 to the conductors lai9,
and Lbi9, The conductors Lal8 and Lbi8 are
switched through over the @- and b-conductors
of the group selectors EIIGW.and EIGW and of
the wipers asa-and asb of the finder switch AS
to the lines Lall and Lbit Jeading to the calling
station. These conductors are insulated from
the feeding bridge Spii8 for direct current by
means of the condensers Konl and Kona.

Since the relsy U7 in the final selector GLW
remains- energised after energising relay P1 for
its release period the relay UT operates again
over the following circuit: +, contact 412, wind-
ing II of relay V1, contact p1B, rotary magnet
D1, (which does not operate), —. The contact
212 sends the first call impulse to the line 7629,
This circuit extends from the alternating current
source -Ru - over contacts v12, pTi, wiper alw,
conductor Lal8, loop at the called station line

2,388,
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- described from the feeding bridge Yi{3,

, : 17
ELW energises the feeding bridge Y113 and so
simulates a reply. ‘

- It the local operator has not replied up to the
switching through to the feeding bridge Yii3 a
further call takes place in the manner previously
When
however she has already previously replied and
has conversed over the talking path comprising -
the setting path then on the switching through
of the normal talking path the feeding bridge re-
lay YI{3 operates and immediately disconnects’
the call current. After the completion of the
normal talking path the setting path is released
as previously described. -

When the setting final selector ELW (Fig. 17) -
finds the last multiple connection (mk tooth
missing) the final selector does not rotate any
further and the calling station receives the en-
gaged signal over the following circuit: -, con-
tacts ¢14, pT1, winding II of relay Al, off-normal
contact w12, engaged signal BeS. This signal is
transmitted inductively to the -calling station

‘over the winding I of the relay Al. -

~ On the release of the setting path there follows -
the opening of the c-conductor as described al-
ready in connection with the setting path of .
Figs. 14 and 15. Accordingly the relay CT re-
stores in the final selector ELW and opens the
circuit for the energising windings of the relay
P1, at the contact ¢Tf and c18. The contact
¢13 closes the following stepping on circuit for
the rotary magnet D1: —, magnet DT, contacts’
p18, ulb, ¢18, v14, vertical off-normal contact
k011, 4. The contact d1l of the rotary magnet
energises the relay UT over: —, winding II of
relay UT, contacts dTt, v14, K01, +. The ro-
tary magnet D1 and the relay Ul remain up un-
til the vertical off normal contact K071 is opened

‘whereupon the flnal selector' ELW is restored: to

normal in known manner. . .
If the line 7629 is used as a trunk line for auto-
matic trunk traffic the setting final selector ELW

-is used as an intermediate selector. The calling

subscriber can then further select over the set-
ting path without a pause after the selection.of
the marking digit (7629) of the trunk line, while

" the talking path is set up over the d-conductor
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Lb18, wiper blw, contact p12, choke Y1, +. After -

the slow. release of relay Ul (winding II) this
flow of current is terminated. The usual fur-
ther call does not take place. In such a case the
“normal talking path over the: talking selector
back to the feeding bridge relay Y113-of the feed-
ing bridege Spi13 may already be closed and the

calling current from the setting final selector 7§

‘70

which is not required for the numerical selection
‘of the subscriber. -

If the setting paths are also used for junctions
between individual connections as talking paths

- to be used momentarily and arranged to call to

a required line found to be free then both sub-
scribers if the required subscriber replies im-
mediately can carry on over the setting paths .
until after a few seconds the talking path is set

up.

It should be pointed out that the talking path
(Figs. 1 and 2) which is set up from the called
station. to the. feeding bridge in the talking path
can also be set up in the reverse order from the
outgoing side to the incoming side. In such a
case the rod multiples of the second incoming
preselector (Fig. 1) must have references as is’
shown for example in the cdse of the first rod
multiple st81 extending to the first group selec-
tor IGW of Pig. 1, as the rod multiple st81 has
received the number 315. "The first group selec-
tor must then be connected to a feeding bridge
and the outgoing connection of the incoming sec-
ond preselector to the rod multiples of the final
selector, Then, as well as an incoming second
preselector, an outgoing line, for example 315,
seized, must be connected to an impulse trans-
mitter or a seizing switch which sends the corre~




18
sponding digit train over setting paths to the
marking selectors which are set according to the
train from the feeding bridge side. The mark-
ing of the connected feeding bridge undertaken
by the finder switch in the embodiment shown
is then replaced by the marking from the device
for determining the diglt of the seized outgoing
line (315).

I claim:

1. In an automatic telephone system having
separate setting and speaking routes for extend-
Ing connections between calling and called lines,
a control point, automatic switches controlled
over a calling line for extending connections to
sald control point, another series of automatic
switches controlled one after another over the
calling line to extend a setting connection pro-

10
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gressively to the line of a called subscriber, each

of said last switches operated in turn over the
preceding switch in said series as said setting
connection is extended, & third series of switches
-each having several incoming lines and several
outgoing lines accessible thereto, and means con-
trolled from said control point for operating said
third series of switches to extend a speaking con-
nection from the called line to the control point
and release the setting connection.

2. A telephone system as claimed in claim 1
wherein there is a setting switch for each switch
in said third series, means for controlling each of
sald last setting switches from the control point
to complete a connection through its associated
switch, and means for then releasing the.con-
trolled setting switch.

3. In an automatic telephone system, calling
and called subscribers’ lines, a plurality of feed-
ing bridges, means controlled from a calling line
for automatically extending a connection to one
of said bridges, a common control mechanism,
means responsive to the seizure of a bridge for
associating said mechanism therewith, a series
of automatic switches, means controlled by the
calling subscriber for operating said switches to
extend a connection to a called subscriber’s line,
a second series of automatic switches, and means
controlled by said common mechanism for auto-
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6. A telephone system such as claimed in claim -
5 wherein each said setting switch normally has
access to a particular outgoing trunk line when
operated by a particular number or impulses from
said control device,

7. A telephone system such as claimed in claim
5 wherein each setting switch has access to either

.of two outgoing lines when operated by impulses

representing a particular digit, an auxilary
switch, and means controlled by the setting
switch for extending the connection over the
auxiliary switch whenever the two trunk lines
are found busy.

8. In a telephone system, an automatic switch
having a plurality of incoming lines and a plu-
rality of outgoing lines each' accessible to all of
said incoming lines, a special outgoing line in
said switch also accessible to all of said incoming
lines and common to all of said first outgoing
lines, an auxiliary switch for controlling said au-
tomatic switch, means for seizing one of said in-
coming lines at different times and operating said

auxiliary switch directively to select particular -

different ones of said first outgoing lines, said
auxiliary switch effective to test the particular
selected outgoing line at each of said times and
to. cause said automatic switch to extend a con-
nection thereover if the selected line is found
idle, and means controlied by said auxiliary .
switch whenever any one of said first outgoing
lines is selected and found busy to cause said
automatic switch to extend s connection over
said special outgoing line. .
9. In a separate setting and speaking route
system wherein connections are extended from a
calling to a called subscriber’s station by means
of one set of automatic switches and later a talk-

- ing connection is set up between said stations,

40

primary and secondary switches accessible to all
subscribers, there being one primary switch and -
first and second groups of secondary switches ac-

- cessible to each line, means controlled in re-

matically controlling said second series of

switches to then  extend & talking connection
from the called subscriber’s line to said bridge

" to thereby complete & talking connection to the
calling line,

‘4. A telephone system as claimed in claim 3
wherein each switch of said second series is a
cross-bar switch having a plurality of incoming
leads and a plurality of outgoing leads accessible
thereto and a control switch and wherein the
control mechanism controls the control switch of
each cross-bar switch to extend a connection
therethrough and then release the control switch.

5. In a telephone system having calling and
called subscribers’ lines, a plurality of common
control devices, means including one of said de-
vices controlled from a calling line for extending
a connection to a called line, a series of cross-

- bar switches each having a setting switch, means
automatically controlled by said one device for
controlling the operation of the setting switches
of a plurality of said cross-bar switches to ex-
tend a separate connection from the called line
through the cross-bar switches to the ecalling
line, said last means controlling each setting
switch in turn over the previously operated cross-
bar switch, and means for then releasing the first
extended connection and all operated setting
switches.
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sponse to a call from a line to operate its primary .
switch and a secondary switch in the first of its
associated groups, and means operated during
the extension of a talking connection for operat-
ing the primary switch associated with the called
line and a secondary switch in the second of its
associated groups.

10. In a telephone system, subscriber lines, pri-
mary non-numerical switches associated with the
lines,” two groups of secondary non-numerical
switches accessible to each line, means responsive
to a call from a line to operate & primary non-
numerical switch and a secondary switch in one
group to extend a connection therefrom, means
responsive to a call extended to a line for operat-
ing the primary non-numerical switch associated
therewith and for operating a secondary non-
numerical switch in the other group accessible
thereto, to extend a connection thereto.

11. A telephone system as claimed is claim 10,
wherein each of said connections extended in-

- cludes two talking conductors, a third conductor
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for guarding the connection and a fourth con-
ductor for determining whether the call is out-

going from or incoming to the subscriber’s line,

12, In a telephone system wherein connections
are extended between calling and: called lines in
accordance with the transmission of impulses
corresponding to digits of called numbers, a
cross-bar switch forming one switching stage and
always operated in accordance with a particular
order of digit, a plurality of lines incoming to the
switch, a plurality of groups of outgoing lines
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extending from the switch, each of said groups
corresponding to s -different digit value, other
lines outgoing from the switch, each of said other
lines common to all of said groups, means re-
sponsive to the transmission of any digit to the
switch to connect with and test the outgoing lines
corresponding to.that digit, and means operated
when the outgoing lines of any of said groups are
tested and found busy to extend a connection
over one of the other outgoing lines.

13. In a telephone system wherein connections
are extended between calling and called lines in
accordance with the transmission' of impulses
corresponding to digits of called numbers, a
cross-bar switch forming one switching stage and
always operated in accordance with a particular
order of digit, another cross-bar switch, outgoing
lines extending from said first switch correspond-
ing to each digit value, outgoing lines extending
from said other switch also corresponding to
each digit value, other lines outgoing from said
first switch to said other switch, means respon-
sive to the transmission of any digit to said first
switch to connect with and test the outgoing lines

corresponding to that digit, means operated .

when those outgoing lines are busy to extend g
connection over one of the other outgoing lines
to said other switch and to automatically trans-
mit over said connection impulses corresponding
to said digit, and means controlled by said im-
pulses for operating said other switch to extend
a connection over one of the outgoing lines cor-
responding to said digit.

14. In - a telephone  system, an automatic
switch, a plurality of groups of lineg outgoing
from said: switch, the different groups of said
lines corresponding to different digits, an over-
flow line outgoing from said switch, means fpr

extending a connection to said switch and con--

trolling said switch thereover in accordance with
any digit, said switch thereupon effective either
to extend said connection over an. idle one of the
lines in the group corresponding to said digit or,
if none of the lines in that group are available,
- to extend said connection over said overflow line.
15. In & telephone system, two automatic
switches, a plurality of groups of lihes outgoing
from one of said switches, the different groups

of said lines corresponding to different digits, a -

‘plurality. of groups of lines outgoing from the

other of sald switches, said last groups corre-

sponding respectively to the groups outgoing
from said one switch, a line outgoing from said
. one switch to sald other switch, means for ex-

19
tending a connection to said one switch and con-
trolling same thereover in accordance with any
digit, said one switch thereupon effective either
to extend said connection over an idle one of the
outgoing lines in the group corresponding to said
digit or, if none of the lines in that group are
available, to seize the line outgoing to said other
switch, and means associated with said one
switch then effective to automatically control
sald other switch to extend a connection over an
idle one of the outgoing lines in the group corre-

- sponding to the unavailable group in said one
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switch. ) : .

16. In a telephone system, an automatic
switeh, a connecting path outgoing from said
switch over which connections may be extended
in any of a plurality of different traffic directions,
other connecting paths outgoing from said switch
over each of which connections may be extended
in but a particular one of sald different traffic
directions, means for seizing said switch and con-
trolling same in accordance with the traffic di-
rection in which it is desired that the switch ghall
extend a connection, said switch thereupon ef-

- fective. either-to extend said connection over that

one of said other paths over which connections
may be extended only in the desired traffic direc-
tion or, if that path is not available, to extend
said connection over said first connecting path.
17. In a telephone system, a plurality of lines,
a connective link common to said lines, means
for seizing said link over any calling one of said
lines and controlling it to extend a connection
to any desired other one of said lines, means
common to said lines and associated with said
link operated to identify said calling line, means
controlled by said last means to transmit the
identification of said calling line over said con-
nection extended to the desired line, and means.
controlled over said desired line by said trans-
mitted identification to extend another connec-
tion from sgid desired line to said calling line.
18. In a telephone system, a calling line and a
called line, cross-bar switches and two-motion
step-by-step switches, means for completing a
connection from said calling line to said called
line over a plurality of said step-by-step switches
in series, means controlled over said connection
after same has been extended to said called line
to complete a by-path connection around said
step-by-step switches over said cross-bar
switches, and means for then releasing said step-

by-step switches. .
FRITZ LUBBERGER.




