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The invention relates to a circuit arrangement
for selectors in telephone systems which sets
itself by free hunting on characterised speaking
sets. In such arrangements it is known to carry
out the stopping of the selector in free hunting
over special wipers undertaking the characterisa-
tion by relays controlled over these wipers. Fur-
‘ther it is also known to carry out the stopping
on the characterised speaking set by relays con-
trolled over & particular wiper of the selector the
speaking leads of the calling subscriber’s set.
These known arrangements require a special
wiper on the selector with free hunting for the
stopping of the selector over which wiper the
switch means for stopping the -selector is con-
trolled and furthermore in known arrangements
with the use of speaking leads disturbing noises
are produced by the extension over engaged sets.

The present invention concerns a special wiper’

for stopping the selector’in free selection on a
¢haracterised set and avoiding: disturbances by
the passage of the lines of a subscriber over an
engaged connection which is attained according
to the invention in that for the set on which the

selector is to set itself in free hunting a flow of
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current is produced over the speaking leads by -

which the direction of the feeding current of an
engaged set is reversed and in this way a relay
situated between the speaking leads in the ex-
change which relay only energises in this defi-
nite direction, is -excited on obtaining the set
characterised by the current reversal and car-
ries out the stopping of the selector.

Of particular importance is the arrangement
according to the invention in office systems with
local and exchange traffic in which after the
characterising of the exchange selection a se-
lector of the exchange line is set on’'the calling
set ‘and this selector is also set as line selector
by the incoming exchange connections on the
set desired by the exchange. In such systems
a large number of conditions are to be fulfilled
“which make necessary a control of the switch
operations over the wipes of the selecfors. In
the arrangement according to the invention it
is possible to fulfill the particular conditions as
for example enquiry, reversal, etc., also in sys-
tems in which the selector is equipped for in-
ternal connections and the exchange selector

as up-and-around selector with three wipers !

stepping over the contacts of the contact bank.

In Figs. 1 and 2 an embodiment of the inven-
tion. is shown, illustrating an office system with
call-finder and line selector for making internal
connections on the exchange selector for mak-
ing incoming and outgoing selections. The call
finder, line. selector and the exchange selector
are considered as up-and-around selectors.

In Fig. 3 a group selector is also shown which
is connected between the intermediate call finder
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and line selector in Fig. 1 when a larger office
system is concerned.  If group selectors are pres-
ent and if the number of neighbouring set sub-
scribers which are authorised for exchange con-
nections is greater than the capacity of an ex-
change selector a second exchange selector is
connected parallel to the previous one.

Making of an e:rchanye connection

Should the subscriber Trl in Fig. 1 wish to
make an exchange connection the subscriber has
first of all to lift the receiver, in this way the
relay R is energised over: negative, winding I
of relay R, contact if, loop of the set Tnl, con~-
tact 2f, positive. The relay R operates its con-
tacts over contact 3r. The calling subscriber is
characterised at the wiper ¢ of the call finder AS.
Over contact 4r the contact-row of the call finder
AS is characterised in which the calling set is
included. Over contact 5r the following circuit
is made: positive, resistance W, contacts br, 6%,
Tc, principal contact 8k, of the call finder AS, re-
lay RI!, connecting point 5/6 contacts 9af, 11c2,
principal contact 10k of the line selector LW,
contact 12p, winding IITI of the relay Al, nega-
tive. In the previous circuit the relays Rl and
Al energise. ' 'The relay Rl holds independently
of contact. 8% over contact 3iri{. Through re-
lay RI the vertical magnet H of the call finder
AS receives current over: positive, contact 13c,
{421, 1571, 16u, shaft contact 1Tw of the call
finder AS, vertical magnet H, negative. The
vertical magnet H lifts the call finder AS by one
step. - Through the vertical magnet H the con-
tact 187 is also closed and with it relay T{ over:
positive, contacts 13¢c, 18n, winding I of relay
T, negative. The relay Tl opens the contact
f4tl so that the circuit of the vertical magnet
H is interrupted again. The vertical magnet H
opens the contact 182. Relay Tl releases and
over contact 1421 the circuit for the vertical mag-
net H and relay Tl continues until the following
circuit is closed again. The interplay between
vertical magnet ¥ and relay Tl continues until
the following circuit is over the contact level HS
of the call finder AS: positive, contacts (9%, 4r,
topmost contact HS, contact 20r1, winding II
of relay U, negative. The relay U energises,
opens the contact: 16u and stops the call finder
AS. thereby on the contact row reached. By
means of relay U the contact 2iu is closed. 'There
is now made the following circuit for the rotary
magnet D of the call finder AS: positive, con-
tacts 13c, tdcl, 21u, principal contact 22% of the
call finder AS, rotary magnet D, negative. The

" rotary magnet D is energised and turns the call
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finder AS by one step in the contact bank which
has been reached. Through the rotary magnet
D the contact 234d is closed so the relay Tl is en-
ergised over: positive, contacts {3c, 23d, wind-
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ing I of relay TI, negative. Relay Tl opens at
contact (421 the circuit for the rotary magnet
D. The rotary magnet D and the relay Tl act
now as reciprocal interrupters until the follow-
ing test circuit is made over the wiper ¢ of the
call finder AS: positive, contact 24r{, winding I
of relay C, winding I of relay U, wiper ¢ of call
finder AS, contacts 37, winding II of relay R,
contact 25+ and 26f, relay 'T', negative. In the
previous circuit the relay R holds, furthermore
the relays C and T are energised and through the
opposite winding I of relays U the relay U is
brought to release. By means of relay C the
contact 13c is opened and the circuit of the ro-
tary magnet D and the relay T{ opens. The call
finder AS is stopped. 'Through relay C there
follows the switching through at the contact 27e
and 28c. Relay C interrupts the circuit for the
relay RI at the contact Te. Relay R! releases.
By the closing of contact 29¢ the calling sub-
scriber is locked in known manner. In the cir-
cuit of the relay R the relay Al was energised.
At the contact 9a¢l, the short-circuit for the re-
lay C2 is opened. Relay C2 energises.

For the relay C2 the following holding circuit
is made: positive, winding IT of relay Ti, con-
necting points 1/8, winding II of relay C, contact
30c, connecting points 5/6, relay C2, contacts
118c2, {11z and 112, resistance W2, negative. In
the previous circuit the relay Tl is not energised.

There exists now the following feeding circuit
for the calling set Tni: negative, winding I of
relay Al, contacts 32xl, 49y, 35xi, 86pl, con-
necting points 2/1, contacts 31£!, 2Tc, wiper a of

the call finder AS, winding I of relay X, sub- !

scriber’s loops of the speaking set Tni, winding
IT, of relay X, wiper b of the call finder AS, con-
tacts 28c, 88¢1, connecting points 8/4 contact
39pl, winding II of relay Al, contact 48z!, posi-
tive.

When the subscriber now sends the first im-
pulse series out the interruptions by means of
the dial are transferred to the set cn the feeding
bridge relay Al, Relay Al of itself transfers the

impulses to the vertical magnet H of the line -

selector LW, The circuit for the vertical magnet
H of the line selector excites over: positive, con-
tact 41p, winding I of relay V, contact 42¢2, 43al,
44u2, shaft contact 45w, contact 46m, &1p, verti-
cal magnet H, megative.
series the relay V is energised. At the end of
the first impulse series the relay V releases so
relay U2 is energised over: positive, contacts 4ip,
50p, principal contact 5ik, of the line selector

LW, contact §2¢2, winding I of relay U2, shift )

contact 4dw, contact 4Tm, 41p, vertical magnet
H, negative. In the above circuit the vertical
magnet H is not operated, Through relay U2
the contacts 44u2 is opened and the contact 53u2
closed. The subscriber now sends out the second
impulse series for setting the line selector LW
on a definite contact on the row of contacts that
has been reached. The impulses are again un-
dertaken by the relay Al and now transferred
through the contact 42al on to the rotatry mag-
net D of the line selector LW, The circuit for
the rotary magnet D is as follows: positive, con-
tact 4!p, winding I of relay V, contacts 42¢2,
43al, 53u2, rotary magnet D, negative. After the
first rottary step of the line selector LW the con-
tact 45w is opened and so the circuit over the
winding I of relay U2 is interrupted. The relay
U2 holds over: positive, contact 54u2, 55v, wind-
ing IT of relay U2 negative. At the end of the

impulse the relay V first releases and puts back 75 II of relay U, negative.

Through the impulse -

s
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its contacts to their rest position. The contact
880 is opened, the relay U2 holds for a short
time as a result of its release delay and the fol-
lowing circuit is thereby made: positive, contact
S5u2, 571y, windings I and II of relay P, contact
88c2, relay P!, wiper c of line selector LW, con-
ductor 89, contact 69a¢l, winding I of relay F,,
connecting points 18/11, top contact 6irk, relay
HS4, negative. Line 5§ is not multipled, Over
the line 59 a relay F arranged on the line selector
LW alone is energised. According to the pre-
vious description the subscriber of the calling set
Tnl selects digits for setting the line selector
LW. The arrangement can also be so constituted
that after lifting the line selector LW to g defi-
nite row of contacts the contact, on which the
line selector 59 is connected, is automatically
selected.

In the circuit of the wiper ¢ of the line selector
LW the relays PI, F and HS4 are energised. The
relay P closes the contact 62p1 so that the cir-
cuit over wiper ¢ of the line selector L'W is main-
tained independent of the contacts 5642, 57v and
38c2. The relay U2 restores. The relay Pl opens

" the contacts 63pl, 64pl, 36pi, 39pl and closes

the contacts 5pl, 66pl. In the circuit over the
wiper ¢, the relay is also energised so that now
the following circuit is made: positive, contact
43z1, winding IT of relays Al, line 67, contact 68,
wiper b of line selector LW, contacts 687, 65pi,
37¢1, 21¢, wiper @ of the call finder AS, winding
I of relay X, subscriber’s loop of subscriber’s line
Tnl, winding IT of relay X, wiper b of the call
finder AS, contacts 28¢1, 66p1, 10f, wiper a of

“the line selector LW, line 11, relay Anl, nega-

tive, By means of the relay F the current direc-
tion over the speaking leads of the calling set
Tl is thus reversed.

The relay Anl is, therefore, energised by send-
ing out of the exchange characterising digit. The

relay Anl closes the contact 14ani so that the

following circuit is made: positive, contact T4ani,
resistance W3, contacts 78!, 1643, 11b, winding
I of relay R2, negative. The relay R3, situated
over the contact 18IV parallel to relay R2, is
not energised in view of the previously connected
resistance W3. By means of relay R2 the contact
8ir2 is opened and the contacts 8272 and 1572
are closed. By means of relay R2 the vertical
magnet HIi of the exchange selector AW is ener-
gised, and actually over: positive, contacts 80r2,
8202, 83vs, 7972, 88ul, shaft contact 89w2, shaft
contact 88w, contact 9ir3, vertical magnet Hi, -
negative. The vertical magnet HI causes the
lifting of the selector AW on to the first contact
row, By means of the vertical magnet HI, the
contact 82kl is closed so that the relay V2 is
energised: positive, contact 82h1, windings IT and
I of relay V2, contact 83s, resistance W4, nega-
tive. Relay V2 opens the contact 8222 and inter-
rupts thereby the circuit for the vertical magnet
Hi. The vertical magnet HI sets back the con-
tact 92h1 into its rest position again so that the
circuit for the relay V2 is interrupted. The relay
V2 closes the contact 8202 so that the circuit for
the vertical magnet HI is made again. The in-
terplay between the vertical magnet Hi and the
relay V2 acting as mutual interrupters continues
until over the contact level 83ks of the exchange
selector AW the contact characterised by contact
84758 of the relay HS4 is energised and the relay
Ul is operated. The circuit for the relay Ul ex-
tends over: positive contact 94ns4, contact 95,
bank contact 93hs, contact 9672, windings I and
The relay Ul short-
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circuits at contact 9Tul the winding I of relay
Ul so that the relay Ul has a delayed release.
Relay Ul interrupts at the contact 88zl the cir-
cuit of the vertical magnet HI. Over the contact
98ui, the following circuit over rotary magnet
Dl is made: positive, contacts 80r2, 82v2, 83vs,
1972, 98ud, 85c3, 86c4, rest contact 81%1 of the
wiper set over al/bi/cl of the exchange selector
AW, rotary magnet DI of the exchange selector
- AW, negative. 'The rotary magnet DI only con-
nected the wipers al,.bl and cl from contact to
contact. By means of the rotary magnet DI the
contact 88dl is closed so that the relay V2 is
energised over: positive, contact 88dl, winding
II and I of relay V2, contact 89s, resistance W4,
negative, The relay V2 energises and opens at
the contact 8202 the circuit of the rotary magnet
Di. The rotary magnet DI sets back the contact

et
[

88d1l to its rest position. The relay V2 restores -

and there is closed again over contact 8202 the o

circuit for the rotary magnet DI, The interplay
between rotary magnet DI and relay V2 con-
tinues until the following test ecircuit is made,
positive, contact 40xi, winding II of relay Al,
contact 68, wiper b of line selector LW, contact
G687, 68pi, connecting points 2/1, contacts 3T,
2f¢, winding I of relay X, line 98, wiper al of
the exchange selector AW, contacts 100c3, 10172,
rectifier GR, winding I of relay C4 wiper bl of

the exchange selector AW, line 102, winding II

of relay X, wiper b of the call finder AS, con-
tacts 28c, 38ii, connecting points 3/4, contact
gép!, 10f, wiper ¢ of the line selector LW, line
11, relay Anl; negative. The relay C4 of the ex-

change selector energises in the previous circuit o

as a result of the current reversal after the carry~
ing out of the digit selection for outgoing ex~
change connections. The exchange selector AW
is not stopped on an existing connection since at
the existing connection an oppositely directed
current flows over the speaking lead by which
the relay CA& cannot be energised through the
rectifier GR. No potential is situated on the
moving wiper of the exchange selector AW so

that a disturbing noise due to running over an ,

engaged set is avoided.

The relay C4 of the exchange selector AW
energises and opens the contact 86cd and closes
contact (83cd. In this way the exchange se-
lector AW is stopped and the winding II of relay

C4 is short-circuited so that the relay C4 is made

into a delay relay. Over positive, contact [04c4,
103¢3, wiper ¢l of the exchange selector AW,
line 99, winding I of relay X wiper a of the call
finder AS, contacts 27c, 37if, connecting points

{/2 contacts 68pl, 69¢, wiper b of the line se- °

lector LW, contact 68, line 67, the winding IT of
the relay Al is short-circuited. The relay Al
restores so that relay C? is short-circuited over
contact 9al. The relay C2 sets back its contact
into its rest position. Following circuit for the
rotary magnet D of the line selector LW is made:
positive, contacts 41p, 509, principal contact 51k,
contacts 189¢2, 106u2, rotary magnet D, negative.
The rotary magnet D closes the contact (07, so
that relay U2 is energised over: positive, 4ip,
1882, rest contact 108k, contact 187d, winding IT
of relay U2. Relay U2 opens the contact 106u2
so that the circuit of the rotary magnet D is in-
terrupted. Relay D opens the contact 101d, so
relay U2 is released, Over contact 10642 the cir-
cuit of the rotary magnet D is closed again., The
interplay between the rotary magnet D and relay
U2 continues until the rest contacts 5ik and 109%
are opened in the rest position of the line selector

40

o1
wt

» T, negative.

3
LW. By short-circuiting of the relay C2 over
contact 9al the relay C2 releases, opens the hold-
ing circuit for the relay C over contact {10c2.
In this way it releases the relay C. The rotary
maghnet D of the call finder AS receives current
over: positive, contacts 3¢, 14£1, 1131, raised
contact 22k, rotary magnet D, negative. By
means of the rotary magnet D the contact 23d is
closed and thereupon relay T! energises. Relay
T{ opens at contact 14¢1 the circuit of the rotary
magnet D. The rotary magnet D causes the re-
lease of the relay TI by opening the contact 23d.
The interplay between relay T and rotary mag-
net D continues until the principal contact 22k is
opened in the rest position of the call finder AS.

By the release of the line selector LW the cir-
cuit over wiper ¢ of the line selector LW is also
interrupted so that the relays Pl, F and HS4
travel back to their rest position. By the release
of the line selector LW the circuit for the relay
C4 and Anl is also interrupted. The switch
means included in the local aggregate are thus
set back again to their rest positions. By the re-
lease of the relay Anl the circuit of the relay R2
is interrupted at the confact Tdanl. The con-
tact 9672 the circuit for the relay Ul is opened.
The relays R2 and Ul set back the contacts to
the rest position. If the locking of the calling
set by the opening of the contact 28¢ is removed

-the relay C3 of the selector AW energizes before

the release of the relay C4 over positive, contact
{{4cd4, winding IT of relay C3, contact ib5um,
266¢r, wiper cl of the exchange selector AW, line
{16, winding I of the relay R, contact 257, relay
Relay C3 holds the previous circuit
independently of contact 1id4c4 over contact
111c3, the relay C3 opens the contact 110e¢3 and
closes the contacts 118c3 and 119¢3 so that the
lines of the exchange selector AW are switched
through. The following feeding circuit for the
calling station Tnl now exists over: negative,
winding I of relay S, winding I of relay X2, con-
tacts §20e, 118c3, wiper al of the exchange se-
lector AW, line 99, loop of the set T7l, line 102,
wiper bl of the selector AW, contact 119¢c3, 121e,
winding II of relay X2, winding II of the relay S,
positive, The relay S is energized. The relay
X2 is considered as differential relay, By means
of relay S the switching through of the exchange
line over contact 122s results. The relay S opens
89s and closes 123s. The relay VI is energized
over: positive, contact i23s relay Vi, resistance
W4, negative. By the energizing of the relay Vi
the contact 1571 is opened and the contact 1241
is closed. A further calling impulse for making
an. outgoing exchange connection is transferred
thereby onto the impulse relays R2 and R3 of
another exchange line. By means of relay Vi
the contact 125v1 is opened and the contact
{2621 is closed. Relay B is energized over: posi-

. tive, contacts 12Tvs, 1282, 12621, relay B, nega-
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tive. The relay B holds independently of the
contacts 12Tvs, 12822, and 126vl, over contact
129b. :

The calling subscriber can now operate his dial
for the purpose of setting the selectors which
are reached over the exchange line AL and in
this way causes the feeding bridge relay S to re~
lease impulsively. The impulses are transferred
through contact 122s on to the exchange line
AL. By relay VI over contact 13071 the circuit
for the relay V2 is prepared. When therefore
the impulses are sent out, by the first release
of the relay S the shori-circuit for the relay
V2 is removed over contact 123s and the relay
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V2 is energized. The relay V2 remains eher-
gized during the impulse series and short-circuits
the windings IIT and IV of the transformer Ue
over contact 131c2,

If a larger system is concerned a group selec-
tor GW is inserted bstween the call finder and
the line selector LW in Fig. 1 according to Fig.
3. The connections result in that the connect-
ing point | in Fig. 1 is connected to the connect-
ing point | in Fig. 3, the connecting point 2 in
Fig. 1 to connecting point 2 in Fig. 3, the con-
necting point 3 in Fig. 1 to connecting point 3
in Fig. 3, the connecting point 4 in Fig. 1 to
connecting point 4 in Fig. 3, the connecting
point 5 in Fig. 1 to connecting point § in Fig.
3, the connecting point 6 in Fig. 1 to connecting
point 6 in Fig. 3, the connecting point 1 in Fig.
1 to connecting point T in Fig. 3, the connecting
point I( in Fig. 1 to connecting point {1 in Fig.
3. The connection between 9 and {f in Fig. 1
is interrupted. ' The relay Anl which is connect-
ed to the line selector L'W is connected to the
group selector GW in Fig. 3.

When in a system with group selectors the
calling subscriber wishes to make a connection
with an exchange line then after lifting the re-
ceiver and switching the call finder AS of the
group selector GW on a desired contact row the
group selector GW can be reached from a defi-
nite group of subscribers and the dividing of the
subscribers results in the first place in a group
of subscribers which are connected at the wiper
al/bi/cl of the exchange selector AW (Fig. 2)
and are reached over the contact series i, 3, 5,
ete., of the group selector, while the other groups
of subscribers are connected to the wipers
a2/b2/c2 of the exchange selector AW and are
reached over the directed contact row 2, 4, §,
etec., of the group selector. When the subseriber
who is connected over the wipers al/bi/ci of
the exchange selector AW wishes to make an ex-
change connection then after the setting of the
calling and operating of the relay C in Fig. 1,
the following circuit is made: positive, winding
II of relay TI, connecting point 1, winding II
of relay C, contact 38c, connecting point 5, in
Figs. 1 and 2; contact 138a2, off normal contact
{37k of the group selector GW, winding III of
relay AZ, negative. In the previously mentioned
circuit the relay C in Fig. 1 holds, furthermore
the relays Ci and Ai in Fig. 3 are energized.
The relay TI does not operate. The calling sub-

criber receives feeding current over: rest con-
tact 13802, 13992, and windings I and II of re-
lay A2. The relay A2 opens the short-circuit
for relay C2 at the contact 136a¢2. The exchange
characterizing is done by means of the relay A2
and transferred to the vertical magnet of the
group selector GW which is not shown. After
the first stepping the off-ncrmal contact 187k
is opened, relay C in Fig. 1 and relay Cf in Fig.
3 are energized cver contact 148ct. After the
lifting of the group selector GW onto a definite
contact row the group selector GW rotates in
known manner. When the contact is reached
on which the relay Ami is connected relays
PZ and Bi in Fig. 3 are energized over: positive,
contacts 141cl, windings IT and I of relay P2,
wiper ¢ of the group selector GW, line 133, con-
tacts 134bl1, 135ani, winding I of relay Bl, nega-
tive. Relay P2 operates. Over the wiper ¢ of
the group selector GW in Fig. 3 the following
circuit is now made: positive, windingl II of
relay TI, connecting point 7 in Figs. 1 and 3.
contact 132p2, winding I of relay P2, wiper ¢
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of group selector GW, line 133, relay Anl, con=
tact 14301, 144anl, resistance W5, negative. Re-
lay Anl actually has the contact 135an! opened
and thus disconnects the winding I of the relay
BI, the relay Bl holds over: positive, winding
I1 of relay Bf, contact 145abl, wiper a of the
group selector GW, contact 146p2, connecting
point | in Figs. 3 and 1, contact 37ti, 2Te¢, wiper
a of the call finder AS, winding I of relay X,
loop of the set Tnl, winding I of relay X, wiper
b of call finder AS, contact 28c, 38%l, connect-
ing point 3 in Figs. 1 and 3, contact 141p2,
wiper b of group selector GW, contact 148abli,
resistance W6, negative. The current passes
over the previously mentioned circuit over the
speaking leads in a reverse direction to the feed-
ing current of the existing connection. By
means of this current reversal over the speaking
leads the calling subscriber who has selected the
exchange characterizing digit is repeatedly char-
acterized. The contact (4%ani, is closed by
means of the relay Anl. Over the bank contact
158hs of the group selector GW, positive poten-
tial is applied to the connecting point {1 in Figs.
3 and 1 so that over the direction contact 6i7k
of the call finder AS the contact level relay HS4
is energized by means of which it is character-
ized that the calling subscriber is connected in
the fourth contact row of the call finder AS
and of the selector AW wipers al/bl/cl.

By means of relay Anl in Fig. 3 the contact
T4ani in Fig. 2 is closed, thus relay R2 energizes.
Relay R2 brings about in the previousiy de-
scribed manner first of all the operation of the
vertical magnet i of the exchange selector
(wiper set al to c¢i). Next the rotary magnet
Dl is operated for setting on the contact of the
contact row which has been reached. When the
exchange selector AW reaches the contact of the
calling set relay C& is energized by the current
reversal over the speaking leads. There follows
in the same way as has already been described
the stopping of the selector AW, switching
through ete. By transitory earthing of the line
99 after the operation by the relay C# of the
contact (84c4, relay B! in Fig. 3 is short-cir~
cuited, the relay B{ releases and opens the cir-
cuit for the relay P2 at contact 143b!. The
relay P2 restores and opens the contact 1512
the holding circuit for the relay C in Fig, 1.
Relay C restores and effects the release of the
call finder AS and over the wiper ¢l of the ex-
change selector AW the locking circuit becomes
effective.

By the release of relay P2 in Fig. 3 the group
selector is set back into its rest position in known
manner.

The stopping of the exchange selector AW on a
caliing subscriber who wishes to make an ex-
change connection results therefore, as follows
from the above, by the current reversal over the
speaking leads. However, by the reversal of the
exchange selector AW after the making of a
homing enquiry connection from the calling
subscriber to the called subscriber the charac-
terization of the called subscriber also results by
the current reversal over the speaking leads.

If a connection exists between the set Tni
and the exchange line AL, the differential re-
lay X2 is energized by the transitory operation
of the key Taf. Through contact 15522, relay
@ is -energized over: Dositive, contact 127vs,
15822, 2§8b winding I of relay Q, thermal relay
Thd, negative. Relay Q opens the short-circuit
over the winding II of relay @ by means of its
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contact 158g. Over positive contact 128b, 154v1,
532, (5721, 158q, winding T of relay Y, contact
i59as, negative, relay Y1 is energized. Relay Yl
closes the contact 160y1. When the subscriber
releases the key the differential relay X2 restores.
Relay @ now holds over the winding II. The
following circuit is made for the relays Zl and
Y1: positive, contact 129b, 154v1, 160y1, winding
I of relay Zi, contacts 15721, 150q, and 152z2,
" winding I of relay Y, contact [59as, negative.
Relay Z! operates, opens the contact 15721 and
closes the contact 16ixi. There exists now the
. following circuit for the relay Z[: positive, con-
tact £29b, 158b1, 1601, winding I of relay Zi,
contact 16121, winding II of relay Z{, contact
158as, negative. ‘The contact 16221 and 18321
are opened by means of relay Zi and contacts
16421 and 16521 are closed. There follows the

switching of the exchange line AL onto the en-

quiry line 166/167. Over contact 168z1 and re-
sistance W1 the exchange connection is held.
By switching on to enquiry line 166/167 the loop
is made. In this way the call relay, not shown,
of the enquiry line 166/16T is energized and
thus brings about the setting of the call finder
AS of the enquiry line 166/167. After the set-
ting of the call finder the impulse series for set-
ting the selector upon the enquiry path is sent
out from the calling subscriber.
are taken up by relay S and transferred over the
contact 1225 as to the endquiry line 166/167.
If group and two exchange selectors connected
in parallel are used in this system the first im-
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pulse series by means of which the setfing of .

the group selector results also transfers to the

diseriminating device consisting of relays I, II,
III and IV (Fig. 2). By means of this discrimi-
nating device it is characterized whether the con-

necting set calling in an enquiry is in an even ...

or odd contact row of the group selector and
thus is connected at the contacts of the wipers
a2/b2/c2 of the Al/bi/cl/ of the exchange se-
lector AW.

The setting of the group selector results in
the manner already described.

The series of discriminating relays consisting
of relays I to IV is also controlled by the first
impulse series for setting the group selector GW
of the enguiry path. The first release of the re-
lay S by the impulse series brings up the relay
1 over: positive, contacts 19221, 193s, 1841V, 18511,
relay I, negative. Furthermore, the relay III is
energized over: positive, contacts 192z14, 136s,
1971V, relay II, negative. The relay III oper-
ates independently of the confacts (98s and
197IV over contact 198III. By means of relay
I the contact 1991 is closed so that the relay II
is energized over: positive, contacts 19221, 1981,
relay II contact 185XI, relay I, negative. The
relay II opens contact I185IT and closes contact
280II.. At this point of time contact (83s is
opened again and contact 201s closed. The re-
lays T and II hold over: positive, contact 192z21,
1991, relay IT, contact 1941V, 201s, relay I, nega-
tive.
ing circuit: positive, contacts 19221, relay I, con~
tact 20811, relay II, negative. When the second
release of relay S occurs the. contact 20is is
opened and the contact 193s closed. The circuit
for relay I is thus interrupted, relay I restores
and opens the contact 1891, so that the relay
1T also sets back its contacts into the rest posi-
tion, Only relay III of the series is now ener-
gized. At the end of the second interruption
the contact 193s is opened and contact 201s

For the relay II there exists the follow--
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5
closed, but however, an energizing of relays I
or II does not come about since contact 199I is
opened. When the third interruption of the re-
lays S comes about by means of the third impulse
then by the release of the relay S over contact
i93s relay I is energized again and by closing
its contact 199I operates the relay II. As fol-
lows from the above the relays I, II, III are en-
ergized by odd impulses while only relay III is
energized by even impulses. If at the end of the
first impulse series the relay V2 restores, the
relay IV is energized over, positive, contacts
13001, 26272, 203um, 20402, 285111, relay IV, neg-
ative. The relay IV holds over: positive, con-
tacts 198221, 206IV, relay IV, negative. Relay
IV opens the contact 194IV and closes contact
2871V so that a further influencing of relays I
and IT by means of the following impulse is pre-
vented.

If a subscriber is concerned who is connected
to an odd contact row of the group selector GW,
the relays I and II are energized and character-
ized so that the subscriber called in enquiry is
connected on the wipers al to cl of the ex-
change selector AW.. By operation of the re-
lays I and II contact 2081 is opened and contact
2061 is closed. Further the contact 210IV is also
closed.

Over the closed contact 209 the energizing of
the relay R2 is prepared and thus also-the sei-
ting of the exchange selector AW and the set of
wipers ai/bl/cl. If, however, a called subscrib-
er is concerned who is connected in an even con-
tact row, the relays I and IT are rested so that
over contact 2068I the energization of the relay
®3 and thus the setting of the selector with its
wipers a2/b2/c2 is prepared.

By the setting of the line selecior LW on the
speaking set over the wiper of the line selector
LW only the relay P is energized. The relay P
operated by the free set locks the. switch . by
closing the contact 168p. Over the 5-second
switch Ssec, contacts 169u, 1702, 1Ti{p, relay M,
negative, the relay M is energized at 5 second
intervals and sets calling current on the speak-
ing lead by opening contact 172m and closing
contact 178m. The calling circuit extends irom
the ealling current source R, contact (13m, wind-
ing I of relay Y, winding I of relay X, contacts
i74p, 63pi, 175/, wiper @ of the line selector LW,
bell of the set Tn2, wiper b of the line switch
LW, contacts 176f, 64pl, 1T1p, winding II of
relay X, contact 118m, positive. If the subscrib-
er on the set T2, replies the relay Y is ener-
gized in the calling paths. The relay Y closes
the circuit for the relay Z over: positive, wind-
ing I of relay Z, contacts 179y, 180al, negative.
Relay Z opens at contact 178z the circuit for the
relay M. The set Tn2 receives the feeding cur-
rent circuit over contact 172n1. By means of
the relay 2 there follows the switching through '
in the line selector LW 1812 and 1822, . The
switching through of the selector LW is main-
tained independently of contact 48y over con-
tact 183z,

Should the subscriber of the set Tn2 calling
in enquiry wish to take up a conversation with
the exchange then the subscriber of the set Tn2
has to press the key Ta2. In this way the dif-
ferential relay X is energized in the feed circuit,
the relay X closes the circuit for the relay Xi
over: positive, contact 184x, relay X!, contact
1852, 188p, resistance W1, negative. By means
of relay X a holding circuit for the relay Y and
energizing circuit for the relay V is made. It
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extends over positive, winding III of relay Y,
winding II of relay V, contact 181z, 168p, re-
sistance W1, negative. Relay X{ holds inde-

endently of contact 184z over contact 138z!.
By opening of contact 40z the winding II of re-
lay F is connected. The relay F does not ener-
gize. Later, however, should the subscriber’s
set Tn2 release the key Ta2 the differential re-
lay X restores. A% the contact 181z, the cir-
cuit for the relay V is interrupted. This delay
relay V holds the contact in its working posi-
tion for an additional short time. During this
time the upper speaking lead is interrupted at
the contacts 48v, 35x1 and i8ix and the relay
Q of the exchange line thus releases.

The relay UM is energized by means of relay
Q: positive, contacts 21 1av, 212¢, 213y1, winding I
of relay UM, negative. The relay UM operates
and closes the contacts 267um. The following
circuit is made: negative, resistance ‘W8, contact
26Tum, line 167, wiper b of the call finder AS,
contact 28c, 38t1, connecting point 3 in Figs. 1
and 3, contact 14Tp2, wiper b of the group se-
lector GW, connecting point 4 in Figs. 3 and 1,
contact 39p!, winding II of relay Al, winding II
of relay F, positive. In this circuit the relay F
energizes. There exists now the following feeding
circuit for the set Tn2: negative, contact 112m,
winding I of relay Y, winding I of relay X, contact
{14p, 63pi, 697, wiper b of line selector LW loop
of the set Tn2, wiper a of the line selector LW,
contact 707, 84pl, 171p, winding II of relay X,
contact 1837, positive, Over: positive, contact
268p1, 2887 bank contact aek of the line selectors
LW, relay HS4, negative, the relay HS4 is ener-
gized and characterizes the called set which is
connected in the fourth contact row of the line
selector LW aznd also in the fourth contact row
of the exchange selector AW.

By the energizing of the relay UM, since con-
tact 214q is open, the circuit for the relay C8
is interrupted at contact I15um. Relay C opens,
at contact 118¢c3 and 119c¢3, the circuit for the re-
lay 8. Relay Srestores, The relay UM now holds
over: positive, contact 19221, 196s, 2151V, 216um,
winding II of relay Um, common relay AB, nega-
tive. Common relay AB is energized and opens
contact 21tab the energizing circuit of the wind-
ings I of all relays UM.

In this way at no other exchange line can the
relay UM be energized and thus no other relay
F on another line selector can come to operate
by a reversing impulse and undertake the char-
acterizing for the set by current reversals.

The relay AB closes the contact 21Tab so that
the winding I of the relay F is short-circuited, in
this way a current reversal is prevented from
occeurring in a line selector after the character-
izing digit selection so that the controlled ex-
change selector AW can in no case be set on an-
other subscriber than the one the characterizing
digit has selected for the outgoing exchange con-
nections.

If group selectors are used in the system the
contact 2{8ab is opened by the relay AB in Fig, 3
and the contact 219ab is closed. When now an-
other subscriber stops the group selector by the
exchange characterizing digits, the relay Anl is
operated. Over contact 218ab and 228anl, how-
ever, the relay ABI is energized and in this way
the contacts 145abl and {48abl are opened and
contacts 221abi and 222abi closed. Thus the
current reversal is avoided so that the reversing
exchange selector AW in Fig. 2 can in no case
switch this on a calling subscriber who has se-
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lected the characterizing digit for outgoing ex-
change selections. In the group selector accord-
ing to Fig. 3, however, the relay B! is maintained
energized in spite of the current reversal. When,
therefore, after the reversal of the exchange se-
lector in Fig. 2 the common relay ABI restores,
contact I{8abl in Fig, 3 is also opened and thus
relay ABI is released. Relay AB} has put back
the contacts in their rest position and there is
then made possible a testing of an exchange se-
lector on the subscriber who has selected the
characterizing digit for outgoing connections.

By the release of the relay S after the coming
into effect of reversing impulses relay VI is short-
circuited over contact 188s, relay VI sets back
the contacts in their rest position. By the open-
ing of the contact {54v{ the relays ¥! and Zi
are brought to release.

After the release of the relay C32 the rotary
magnet B of the exchange selector AW receives
current over: positive, off-normal contact 223%I,
contacts 8202, 23vs, 8172, 84e, 85c3, B4ch, princi-
pal contact 8Tkl, rotary magnet D!, negative.
The rotary magnet D! operates, steps the arms
Al/bt/ct of the exchange selector one step for-
ward and closes contact 88dl. In this way relay
V2 is energized. Relay V2 opens the contact 8812
so that the circuit of the rotary magnet DI is in-
terrupted. The interplay between rotary magnet
DI and relay V2 which interrupt each other fol-
lows until the exchange selector AW has reached
its rest position in which the principal contacts
223k1 and 87kl are opened. If the selector is
with its wiper al/bi/cl in their rest position then
the shaft contacts are also set back to their rest
position.

In the following it should be asswmed that the
subscriber calling in enquiry is a subscriber who
is reached over an odd contact row of the group
selector GW. In this case the circuit for relay R2
is prepared over contact 2891. When, however,
the exchange selector AW has reached the rest
position the following circuit for the relay R2 is
made: positive, contacts 18221, {86s, 2151V,
216um, 2101V, winding IT of relay R2, shaft con-
tacts 83w2, 8dwl, contact 8173, vertical magnes
HI, negative. In the above circuit the relay R2
is energized. The following circuit for the verti-
cal magnet H! is now made: positive, contact
8072, 8202, 83vs, 71972, 88ul, contact 9%w, wi,
contact 8173, vertical magnet HI, negative. The
vertical magnet HI works together with relay V2
(over contact 8271) as an interrupter until the
following circuit is made by contact character-
izing the relay HS4 associated with the bank con-
tact of the relay Ul: positive, contact 94As4, bank
contact 83hs, contact 9872, windings I and IT of
relay Ul, negative. Relay Ul closes contact 97ul
so that the relay U! has a delayed release. At
contact 88ui the circuit of the rotary magnet Hi
is interrupted. By means of relay Ul the contact
98u! is closed so that the rotary magnet DI now
works together with the relay V2 as mutual inter-
rupters until the following circuit for the relay
C4 of the exchange selector AW is made: positive,
contact 1837, winding IT of relay X, contact 117p,
Gdp!, 18/, wiper a of line selector which is set on
the called set Tn2, line 224, wiper al of the ex-
change selector AW, contact 160¢32, 101 72, rectifier
GR, winding I of relay C4, wiper b{ of the ex-
change selector AW, line 225, wiper b of line se-
lector LW, contact 837, 63nl, 174p, winding I of

" relay X, winding I of relay Y, contact 112m, neg-

73

ative. In the preceding circuit the relay C4
operates, so that by the opening of the contact
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86c4 the rotary magnet Dl is stopped. The re~
lay Cé& effects repeatedly the transitory earthing
of the lead 224 so that the relay Y in the line se-
lector is short-circuited and released. Relay Y
interrupts the circuit over winding I of the relay
Z by opening the contact 119y, Relay Z still holds
over winding II. There however follows the
short-circuit of the relay C2 over contacts 226z
and 227y. Relay C2 restores and brings about in
the described manner the release of the line se-
lector LW of the group selector GW and of the
call finder AS which has set itself on the enquir-
ing line. After the release of the relay P in the
line selector LW the locking circuit over wiper
Cl of the exchange selector L'W is made, in which
the relay C3 is energized. The relay C3 causes
the switching through of the exchange lead at the
contacts 118¢3 and 119¢3.- The relay S is ener-
gized again and over contact [23s the relay Vi.
Ab the contact 196s the circuit of the relay UM
and the circuit of the common relay AB is brought
to release. Thus the selector called in enquiry is
connected by the reversal of the exchange selec-
tor AW with the exchange lead AL,

The series of leads I, IT, III and IV is also used
to characterize the exchange selector over which
the subscriber desired by the exchange is obtained
by incoming exchange connections. By incoming
exchange calls the relay AR is energized over the
rest contact 228p1. Owver positive, resistance W8,
contact 229qr winding I of relay H3, negative, the
relay H3 is energized. Relay H3 holds over: posi-
tive, contacts 27vs, 128x2, 12501, 284h3, winding
II of relay H3, negative. At the same time the
calling lamp ALl is 1it up over: positive, contacts
23673, 231D, lamp ALI, negative.

The operator takes up the receiver and operates
the exchange key connected with the calling ex-
change line. The relay AS is energized. The re-
lay AS holds over contact 233as.. By the opening
of contacts 243as and 235as and the closing of
contacts 236as and 237Tas the apparatus BA is con~
nected over contacts 23823 and 239vs to the call-
ing exchange line. The operator can discover the
desired local subscriber from the calling sub-
scriber. . The operator operates the connecting
key 280VT. The relay VS is energized over con-
tact 24ias. Relay VS holds independently of the
key VT over contact 242vs. Relay VS opens con-
tact 238vs and 23%vs and closes the contacts 243vs
and 244ps. Over the contact 245as and 246as
the apparatus BA is connected to the connection
side of the exchange line and energizes the relay
S. The relay S brings about the energizing of
the relay VI by closing contact 123s. By opening
contact 125v1 and closing contact 126v1 the hold-
ing circuit of the relay H3 is interrupted and the
relay B is energized. Relay B holds over contact
129b. The operator now sends the first impulse
series for the desired subscriber. The first impulse
series is taken up by the relay S and transferred
to the series of relays I, II, IIT, IV and the relay I
is energized by the first interruption over positive,
contacts 24Tvs, 193s, 1941V, 19511, relay I, nega-
tive. Relay I closes the contact 1991 so that the
relay IT is also operated. After the release of re-
lays S the holding circuit for relay I .is made
over: contact 2015 so that relay II is maintained
energized over contact 199I. If by the second
interruption the relay S is brought to release the
holding circuit for the relay I and thus for the re-
lay I is removed. The relays I and II remain in
their rest position for the even impulse series. At
the end of the first impulse series the relays I, IT
and III are energized by odd impulses while by
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even impulse series the relays I and IT are in
their rest positions. 3

The next impulse series is now transferred by
an odd first impulse series over: positive, contacts
247ps, 196s, 2151V, 247um, 88ul, shaft contact
88w?2, 10wl, contact Fir3, vertical magnet HI,
negative, to the vertical magnet Hi. The wipers
el/bl/cl of the exchange selector AW are lifted
to a definite contact row. If at the end of the
second impulse series the relay V2 restores, the
relay Ul is energized over: positive, off-normal
contact 22311, contacts 8201, 248vs, shalt contact
250w2, 251w, winding II of relay Ul, negative.
The contact 88u is opened and the contact 98ul
is closed. The next impulse series is transferred
to the rotary magnet D1, After the first ten
steps the circuit for the winding IIT of the re-
lay Ul is indeed opened at shaft contact 261w,
the relay Ul is maintained energized, however,
over: positive, principal contacts 223kl, 25202,
253y, winding III of relay Ui, negative, during
the last impulse series. At the end of the last
impulse series the relay V2 first releases and re-
lay E is energized over: positive, principal contact
223kt, contact 8202, 248vs, 286wd, 283ul, winding
I of relay E, negative. Parallel to relay E the
relay H3 is energized. The relays E and H3 hold
independently of the contact 259ul over contact
258e. A short while after the release of the relay
V2 the relay VI also releases. Over positive, con-
tact 258vs, 255243, winding I and II of relay Ci,
contact 4 15um, 266¢r, wiper ¢l of the exchange
selector AW, line 118, winding II of relay R, con-
tact 26%, relay R, negative, a test ecircuit is made
in which the relays C3, R and T operate by a free
subscriber’s set. Relay C3 closes the contacts
118c8, 119c3, relay T interrupts the calling circuit
of the speaking set at contacts 1Z and 2¢. Relays
R and T and C3 are mainfained energized inde-
pendently of contact 26f over contact 28r,

By means of relay C8 of the exchange selector
AW the call circuit is closed over the calling cur-
rent source, winding II of the relay E, contact
256e, 118c3, wiver al of the exchange selector

= AW, line 99, bell of the set Tnl, line (02, wiper

bl, of the exchange selector AW, contact 119¢3,
247e, positive. When the subscriber replies the
reverse winding II of relay E becomes effective in
the calling circuit. - Relay E restores. At the
contact 258e the hold circuit for the winding I
of the relay E is interrupted, since the relay U!
is already released after the release of the relay
V2 and the holding circuit is opened at the con-
tact 258ul. The operator hangs up the receiver,
thereby interrupts the holding circuit for the
relays AS. and VS, the exchange line being
switched through at the contacts 234as/235as. By
the release of the relay @ the feeding circuit for
the calling set now extends over the relay S so
that relay S remains energized.

The circuit for the relay R2 is closed by even
impulse series over: positive, contacts 282vs, 2811,
2801V, winding I of relay R3, negative, when at
the end of the first the relay V2 has released and
relay IV has been energized. By means of relay
R3$ the contact 9i{r3 is opened and the contact
28073 is closed. The next impulse series is trans-
ferred to the vertical magnet H2 and thus lifts
the wipers a2/b2/c2 of the exchange selector AW
to a definite contact row.  Off-normal contacts
285%k2 is closed so that the next impulse series
effects the rotary magnet D2.

The end of the connection and the hanging up .

of the receiver of the calling set Tnl the relay
S releases, the relay S -short-circuits the relay Vi
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over contact 8%s so that this relay also sets back
its contacts to their rest position. Over positive,
contact 128vs, 128x2, 12501, 260¢, 261b, winding
I of relay Q, relay Rzi, negative, the relay Tl is
energized after a short interval. The relay Thl
by its operation closes its contact 262t21 so that
the relay B is short-circuited and brought to re-
lease. By the release of relay S, the relay V2 is
transitorily energized over contact 88s before the
release of the relay VI and thus makes the cir-
cuit for the relay TR over: positive, contact 263b,
264vl, 26522, relay TR, negative. 'The relay TR
opens the contact 268{r so that the relay C2 re-
stores. Relay C3 closes the contact 85¢3 and the
rotary magnet DI and the relay V2 act as mutual
interrupters until the selector AW has reached
its rest position in which the off-normal contact
223%1 is open.

The selectors which have been used are thus
set back in their rest positions.

What is claimed is:

1. In a switching system, a relay, a plurality
of lines each having two conductors, means for
connecting a potential across the conductors of

any one of said lines, a switch operative respon- :

sive to the connection of said potential across
said one line to connect said relay across the
conductors of said lines successively, said poten-
tial effective to operate said relay responsive to
the connection of the relay across the conductors
of said one line, and means including said relay
for terminating the operation of said switch re-
sponsive to said operation of the relay.

2. In a switching system, a plurality of lines
each having two conductors, means for connect-
ing different potentials across the conductors of
different ones of said lines, a switch, a testing
device in said switch, means for operating said
switch to connect said device across the conduc-
tors of said lines successively, said device respon-
sive to only a predetermined one of said different
potentials, and means controlled by said device
for halting operation of said switch responsive
to the operation of the device.

3. In a switching system, a plurality of lines
each having two conductors, means for connect-
ing a potential of predetermined polarity across
the conductors of different ones of said lines at
different times, a plurality of switches, means for

operating a switch to hunt for and extend g !

connection to each of said lines when said poten-
tial is connected thereacross, a polarized relay in
each switch connected across the conductors of
said lines successively during the hunting of that

switch for a line having said potential connected

thereacross, said relay operated responsive to the
connection of same across the conductors of the
line having the potential connected thereacross
and effective to halt the operation of said switch,
and means including said relay for then discon-
necting said potential from the line and connect-
ing thereto a potential of the opposite polarity,
thereby to prevent subsequently operated ones of
said switches from being halted on that line.

4. In a switching system, a plurality of lines
each having two conductors, a potential of pre-
determined polarity connected across each of said
lines, means operated to disconnect said potential
from any one of said lines and to connect there-
across potential of the opposite polarity, a switch
then operative to hunt for said one line, a polar-~
ized device connected across the conductors of
each of said lines in turn during the hunting of
said switch, said device responsive only to said

e

30

40

60

70

75

2,238,235

potential of the opposite polarity and effective
to cause said switch to seize said one line.

5. A switching system as claimed in claim 4,
wherein said device comprises a bridge contain-
ing a relay and a rectifier connected in series.

6. In a switching system, a relay, a plurality of
lines each having two conductors, a potential of
predetermined polarity normally connected
across each of said lines, means operated to dis-
connect said potential from any one of said lines
and to connect thereacross a potential of the op-
posite polarity, a switch operative responsive to
said operation of said last means to connect said
relay across the conductors of said lines succes-
sively, said potential of the opposite polarity ef-
fective to operate said relay responsive to the
connection thereof across the conductors of said
one line, and means including said relay for halt-
ing the operation of said switch responsive to said
operation of the relay.

7. In a switching system, a relay, a plurality
of lines each having two conductors, a potential
of predetermined polarity normally connected
across each of said lines, means operated to dis-
connect said potential from any one of said lines
and to connect thereacross a potential of the
opposite polarity, a switch operative responsive to
said operation of said last means to connect said
relay across the conductors of said lines suc-
cessively, said potential of the opposite polarity
effective to operate said relay responsive to the
connection thereof across the conductors of said
one line, and means including said relay for re-
storing the potential across said one line to nor-
mal responsive to said operation of the relay.

8. In a telephone system, a primary speech
path, a plurality of secondary speech paths, means
for impressing a potential upon any one of said
secondary speech paths, a switch terminating
said primary speech path thereafter operative to
search for said one secondary speech path and to
connect thereto said primary speech path, a dis-
criminating device in said switch connected to
each secondary speech path in turn during said
hunting of said switch, said potential effective to
operate said device responsive to the connection
of said device to said one speech path, and means
controlled by said device for halting the oper-
ation of said switch responsive to said operation
of the device.

9. In a telephone system, a plurality of speech
paths, a potential of predetermined polarity im-
bressed on each one of said speech paths engaged
in a call, means operated to initiate a call over
any other one of said speech paths, a potential
of the opposite polarity impressed upon said last
speech path responsive to said operation of said
means, a switch operative to search for said last
speech path to extend a connection therefrom, a
discriminating device in said switch connected to
said plurality of speech pathg successively during
said search and responsive only to said potential
of the opposite polarity to cause said switch to
seize said last speech path.

10. In a telephone system, a primary speech
path, a plurality of secondary speech paths, a
potential of predetermined polarity normally im-
pressed upon each of said secondary paths, meang
operated to remove said potential from any one of
said secondary paths and to impress thereupon a
potential of the opposite polarity, a switch termi-
nating said primary path thereafter operative to
search for said one secondary path and to con-
nect thereto said primary path, a relay in said
switch connected to said secondary paths succes-
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sively during said hunting of the switch, said po-
tential of the opposite polarity only effective to
operate said relay responsive to the connection
of said relay to said one secondary path, and
means including said relay for terminating the
operation of said switch responsive to said oper-
ation of the relay. .

11. A telephone system as claimed in claim 10,
wherein the operation of said switch is initiated
by said operation of said first means.

12. In a telephone system, a primary speech
path, a plurality of secondary speech paths, a
potential of predetermined polarity normally im-
pressed upon each of said secondary paths, means
operated to remove said potential from any one of
said secondary paths and to impress thereupon a
potential of the opposite polarity, a switch termi-
nating said primary path thereafter operative to
search for said one secondary path and to con-
nect thereto said primary path, a relay in said
switch connected to said secondary paths succes-
sively during said hunting of the switch, said
potential of the opposite polarity only effective
to operate said relay responsive to the connec-
tion of said relay to said one secondary path, and
means including said relay for terminating the
operation of said switch and for restoring the
potential across said one line to normal respon-
sive to said operation of the relay.

13. In a telephone exchange, subscribers’ lines,
switching apparatus, means for seizing said appa-
ratus over any of said lines to extend either a
local or an outgoing call, means in said apparatus
for normally feeding talking current over the
calling line in a particular direction, and means
operated over the calling line only if said appa-
ratus is seized to extend an outgoing call to cause
said current to be fed over the calling line in the
opposite direction.

14, In a telephone exchange, subscribers’ lines,
a, special line, an automatic switch having access
to said lines, means for seizing said switch over
any of said subscribers’ lines and for operating
same either to extend a call to any other one of
said subscribers’ lines or to connect with said
special line, a battery feed bridge in said switch
supplying current in a particular direction to the
calling line if the call is extended to another of
said subscribers’ lines, means for rendering said
bridge ineffective if said special line is connected
with, and a battery feed bridge in said special line
effective if said special line is connected with to
supply current in the opposite direction to said
calling line.

15. In a telephone system, an exchange, sub-
seribers’ lines terminating in the exchange, a po-
tential of predetermined polarity connected across
each of said lines when that line is engaged in a
call, a trunk outgoing from the exchange, means
operated by a subscriber over any one of said lines
to initiate an outgoing call, means for connecting
a potential of the opposite polarity across said one
line responsive to said operation of said last
means, a switch terminating said trunk line oper-
ative to hunt for said one line and to connect
thereto said trunk line, a discriminating device in
said switch connected across each of said lines in
turn during said hunting of the switch, said po-
tential of the opposite polarity effective to oper-
ate said device responsive to the connection of
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said device to said one line, and means controlled
by said device for terminating the operation of
said switch responsive to said operation of said
device.

16. A telephone system as claimed in claim 15,
wherein said first means comprises an automatic
switch having access to said subscribers’ lines.

17. In a telephone system, a calling line having
a particular potential connected across the line
conductors thereof, a local switch train includ-
ing a local switch, means responsive to a call
from said line for extending a connection there~
from to said switch, another switch having ac-
cess to said line, means for operating said local
switch over said line in response to the trans-
mission of @ particular digit, means responsive
to said operation of said switch to change the
potential across said calling line and cause said
other switch to hunt for said line, said other
switch responsive to said changed potential to
seize said line.

18. In a telephone system, a line having & par-
ticular potential connected across the line con-
ductors thereof, a local switch, a finder switch
responsive to a call from said line for extending
a connection therefrom to said local switch, means
for operating said local switch over said line in
response to the transmission of a particular digit,
another switch having access to said line, means
operated over a wiper of said finder switch re-
sponsive to said operation of said local switch
and effective both to change the potential across
said calling line and to cause said other switch
to hunt for said line, said other switch responsive
to said changed potential to seize said line.

19. In a telephone system, a plurality of lines,
a plurality of local switch frains common. to
said lines and each including a local switch, an-
other switch having access to said lines, means
responsive to a call from any one of said lines
for extending a connection therefrom to one of
said local switches, a particular potential con-
nected across the line conductors of the calling
line, means for operating said one switch over
the calling line in response to a particular digit,
means individual to said cne switch and oper-
ated over a wiper thereof responsive to said op~
eration of said switch to change the potential
across said calling line and cause said other
switch to hunt for said line, said other switch
responsive to said changed potential to seize the
calling line.

20. In a telephone system, a plurality of groups
of lines, a plurality of switches each having ac-
cess to the lines of one of said groups, a local
switeh train including a local switch, means re-
sponsive to a call from one of said lines for ex-

- tending a connection therefrom to said local
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switch, a particular potential connected across
the line conductors of the calling line, means for
operating said local switch over said calling line
in response to the transmission of a particular

-digit, means responsive to said operation of said

iocal switch to change the potential across said
calling line and cause that one of said plurality
of switches having access to said calling line to
hunt for said calling line, said one switch re- -
sponsive to said changed potential to seize said
calling line.

HANS TATZL.




