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The invention relates to a ecircuit ar-
rangement for private branch exchanges

_with automatic working, in which local and

main exchange calls are set up over separate

"5 connecting devices. - ’
The invention consists in that main ex-
charnge calls are established by first setting
on a particular contact the switches used for
local calls and then ovér this contact oper-
10 ating further switching devices, which mark
the calling line in the bank of the switches
associated with the exchange lines and start

up the switch of a free exchange line in-

order to set it on the marked contact.
15 The drawing shows one method of carry-
ing out the invention and for the sake of

clearness, all parts that:Jdo not form part of -

the invention have been omitted.
An extension station N of a private branch
20
nection over lines such as HL used only for
local calls or an outside connection. over
lines such as AL used only for main ex-
change calls, The starting up of a switch
25 such as AW used for exchange calls may
be effected over the lines used for local calls
and over the connecting devices such as the
local switches AS and LW. The starting
up of a main exchange switch and its setting
30 on a calling line is dependent on the switch
LW being set on a particular contact of its
bank, whereby the relays Anl and K are
operated. Thereupon the rotary magnet D

of a free main exchange switch is connected”

55 up over a contact of the relay K and ‘the
switch wipers are moved on step by step
by an interrupter until the calling line is
reached, this having been marked by poten-
tial applied over the contact of a relay U,
which was also energized when the switch
LW was set on the particular contact. The
setting -of the main exchange switch having
been completed, a relay T1, which is then

49

connected up disconnects the leads used for

o
[

5 the local traffic and employed for initiating
the exchange call; hence the connecting de-
- vices AS and LW are released and are again
-rendered available for the local traffic. The
relay S is energized by feed current passing
over the subscriber’s line and extends the call

50
* to the main exchange. The incoming calls

are handled in known manner at the P. B. |

* X. operator’s position. In orderto deal with
* an incoming call, the operator connects her
5 head set AHA to the line and by means of

]
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exchange HZ can at will set up a local con-

the key NT associated with the wanted sta-
tion, she marks the wanted line and starts
up an idleé exchange switch, for example
AW, which is then set on the marked line.
. The method of operating is as follows:
Assume for example that a subscriber of
the private branch exchange HZ, for in-
stance at the extension station N, wishes ta
make an exchange -call .and for this pur-
pose takes down his receiver. The following 65
circuit is thereupon completed : earth, wind-
ing of the relay An, contact 1¢, lead 4, con-
tact 2¢1, extension station N, contact 371,
lead 5, contact 64, winding of the relay T,
baitery, earth. Relay T, which is a two 70
step relay, energizes part way and closes-its
contact 7¢ in order to mark the calling line
in the bank of the call seekers such as AS. -
The energizing of the relay An in thiscir-
cuit causes an idle call seeker, for instance 79
AS, to be started up in known manner and
position on the calling line 4, 5. After the
call seeker AS has reached the calling line,
the relay T becomes fully energized due to
current supplied over test wiper 9 in known 80
manner, opens its contacts 1¢ and 6#, discon- -
nects the relay A7 which stops the switch,
and at 7¢ is itself held up to hold the call
seeker in the set position. The positioning
of AS also caused the relay A to be ener-
gized over the leads 10, 11, thereby closing
its contact 120. The calling subscriber now
operates his number dial (not shown),
thereby positioning the final selector LW
on the selected contact, for instance 13, in 90
its bank, The following circuit is then es- |
tablished : earth, battery, winding I of relay .
Anl, lead 14, contact 13, wiper of LW, lead
10, wiper of AS, lead 4, contact 2¢1, extension -
station N, contact 3¢1, lead 5, wiper of AS,; 95
lead 11, wiper of I.W, lead 15, winding IT of
the relay Anl,earth. ‘Therelay Anloperates
in this circuit and- at- its contact 16anl it
closes a circuit for the relay K: earth, wind-
ing III of Anl, contact 16anl, back contact 10v
17p, winding of K, battery, earth. The relay
K operates and at its contact 18% it closes the
dircuit of the rotary magnet D of an idle
main exchange switch, for example AW:
earth, relay interrupter RU, rotary -magnet 1Y~
D, back contact 19p, contact 18%, resistance
W, battery, earth.. The positioning of LW
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.on the particular contact in its bank also

closed. the following circuit for the relay U:
earth, front contact 12¢, winding of the re- 'V



. lay U, wiper 20 of LW, contact 13, lead 21,
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battery, earth. By closing its contact 22w,
the relay
of the switch AS. The exchange switch AW
is thus started up and as soon as the calling
line which is marked by a special potential,
has been reached, the switch AW is stopped,
because the test relay, P then operates and at
the contact 24p disconnects the rotary mag-
net D.. The circuit of the test relay P which
includes also the cut-off relay T1, extends

" as follows: earth, battery, resistance W, con-
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tact 18%, windings IT and I of P, wiper of
AW, winding I of the slow acting relay T1,

5 wiper 23 of AS, contact 22w, earth. The

relay P also closes its contacts 25p, 26p,
thereby energizing the relay S owing to the
loop completed over the speaking-leads 27,
28 and 29, 80. The relay S closes its con-
tacts 31s and 35s. The relay T1, which was
likewise energized in the test circuit, closes
its contact 32¢1, thereby. establishing a lock-
ing circuit for. T1 and P, which extends over

the contacts 32¢1, 24p, 31s. By the energiz-.

ing of T1, the contacts 2¢1 and 3¢1 were also
opened, thereby the switches AS and LW
used for the local P. B. X, traffic are re-
leased and the opening of the contact 17p
also effects the release of the relays Anl and
K. After the contact 22w _has been opened,
the test relay P and the cut off relay T1 are
‘maintained energized over thé before men-

‘tioned. holding circuit. * The calling sub-

scriber’s extension station N is marked en-

- gaged to a final selector set on this line,

because T is maintained energized over the
-contact 32f1. At the private branch ex-
change the calling subscriber’s-lamp NL is
connected up over the contact 8371 of T1
(earth, contact 331, lamp NL, battery,
earth) and the lamp BL of the exchange
line AL taken into use is connected up over
the contact 34p of P, thus the P. B. X.
operator is notified that these lines are en-
gaged. The route over the local connecting
devices (AS, LW) having been disconnected
by the cut off relay T1, the circuit now -ex--
tends from the extension station N-over the
leads 29, 27, wipers 36, 37, contacts 25p 26p,
back contacts 881, 391, leads 28, 30, contact
35s, contacts 40ab and 41ab of the operator’s
listening key at the private-branch ex-
change HZ direct to the main exchange.-
Incoming calls from the main exchange

5 can be dealt with by the P. B. X. operator

at HZ either in known manner with plug
and cord or over selecting devices as shown
in the example and hereafter described. A
call incoming at the private branch exchange

HZ from the main exchange energizes the.

line relay R, which by closing its contact

42r, establishes a circuit for the relay H:

earth, contact 42r, winding of H, battery,
earth and 4lso for the line lamp ALL.. H op-

erates and by closing its contact 43% com-

U apé)li_ed earth to the wiper 23
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pletes a locking circuit over back contact
53p. The P. B. X. operator; by operating
her listening key contacts 40ab, 41ab, con-.
nects her instrument AdA to the calling line
and ascertains that a connection is desired

with the extension station N." The operator .

then marks the line of the wanted extension
station by depressing the key N'T associated
with that station. Thereby also the relay G
is energized: earth, extension station key
NT, relay G, battery, earth. Thereupon

70
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over the contact 44¢ and over. the contact .
45ab of the speaking key a circuit is closed -

for the relay E: earth, contact 44g, back
contact 46p, back contact 47s, contact 45ab,

winding of E, battery, earth. E closes its,

contact 54e thereby. switching through the

‘line and by closing its contact 48¢ it con-
nects up the rotary magnet of an idle ex-
change switch, for example AW : earth, re-

lay interrupter RU, rotary magnet. D, back
contact 19p, contact 48¢, resistance W, bat-
tery, earth. This switch then rotates its
wipers until they find the line marked by
the special potential, whereupon the test re-
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lay P is operated over the contact 49¢, which .

was likewise closed : earth, extension station

key NT, winding IT of T1, wiper of AW, -

winding I11 of P, contact 49¢, resistance
W, battery, earth. Contact 19p -is- thus
opened and interrupts the circuit of the ro-
tary magnet D of the switch AW. The cut

off relay T1 is also energized in the test cir-:

cuit and by closing its contact 32¢1 estab-
lishes the following holding circuit for it-
self and for the test relay P: earth, contact

'32¢1, winding I of T1, wiper of AW, wind-

ing I of P, contact 24p, contact 48e, resist-
ance W, battery, earth.” The extension sta-
tion key NT can be released after P has
operated, because the circuit for E is main-
tained over the earthed contact 50p and the
contact 5le after the contact 44g has been
opened. T1 also disconnects the extension
station N from the local P. B. X. appa-

‘ratus and at the contact 32¢1: it connects

up the relay T, which marks the extension
line engaged. When E operated a circuit
was also established for the relay L: earth,
relay interrupter LU, contact 52¢, winding
of L, battery, earth. hy the alternate open-
ing and closing of the contacts 387, 397,
ringing current is sent to the extension sta-
tion N over the closed contacts 25p, 26p,
wipers 36, 87 of AW, leads 27, 29. When.
the called extension station N answers, its
feeding relay S operates and opens the con-
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120,

tact 47s, thereby causing the release of the ’

relay E and hence also of the relay L. The
relay L upon releasing disconnects the
source of ringing current RQ from the line.
After the contacts 48¢ and 49¢ have opened,
the ~ircuit of the cut off relay T1 and of the
test relay P is maintained over the contact

8ls. The line lamp AL is disconnected.
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when the contact 53p is opened. - The exten-
sion station N and the exchange line AL
are marked engaged by 33¢, and 34p. At
the end of the conversation the hanging ulg
of the receiver at the extension station M
de-energizes the feeding relay S, whereupon
the opening of the contact 3ls interrupts
the circuit of T'1 and P and causes the ap-
paratus used for-the call to return to.its
normal - condition. o

What I claim is: — y

1. In a private branch exchange, a calling
line, a finder switch, a  connector switch,

local telephone lines and a special line ter-

minating in the banks of said connector
switch, means operated by the calling line
to cause said finder to find said calling line,

means operated by said calling line to oper-

ate said connector to connect with one of
said local lines or said special line, a second

finder switch, an outgoing trunk to the main -

exchange, and means responsive to the con-
nection of said connector with said special
line to operate said second finder to connect

the calling line with said trunk.

‘2. In a private branch exchange, a calling

" line, a finder switch, a connector switch,

30

40

45

50

55 .

60

65

local telephone lines and a special line ter-
minating in the banks of said connector
switch, means operated by the calling line to

- cause said finder to find said calling line,
- means operated by said calling line to oper-

ate said connector to connect with one of

said local lines or said special line, a second

finder switch, an outgoing trunk to the main
exchange, means responsive to the connec-

tion of said connector with said special line -

to operate said second finder to connect the
calling line with said trunk, and means con-
trolled by the operation of the second finder
switch for releasing said first finder and
connector switch. : . L
3. In a private branch exchange, an out-

-going trunk-.to the main exchange, a finder
_switch associated with said trunk, a called :
line, an operator’s position, means con;
‘trolled by an operator for operating said

finder to connect said line with said trunk,
a connector switch, local lines and a special
call terminal terminating in the banks of

.said connector, means for operating said

connector when said line is a calling line to

connect said line with said terminal, and

means responsive to the connection of said
line with said terminal for operating sajd
finder to connect said line with said trunk.”
4. In a private branch exchange, an out-
going trunk to the main exchange, a finder
switch associated with said trunk, a called
line, "an operator’s position, means con-
trolled by an operator for operating said
finder to connect said line with said trunk,
a connector switch, local lines and a special
call terminal terminating in the banks of

said connector, means for operating said.

connector when said line is a calling line to
connect said line with said terminal, means
responsive to the conmnection of said line
with said terminal for operating said finder
‘to connect sa'd line with said trunk, and
means responsive to the connection of said
line with said trunk for releasing said con-
nector. ' ;

5. In a telephone system, a calling line,
a finder switch having access to said line, a

directive switch, a non-numerical switch re- .
sponsive to the initiation of the call on the

calling line for extending the same to said
‘directive switch, and means responsive to a.
predetermined operation of said directive,
switch for starting said finder switch to
hunt for and connect with said calling line.

6. In a telephone system, a calling line, a
finder switch having access to said line, a
directive switch, a non-numerical switch re-
sponsive to the initiation of the call on the
calling line for extending the same to said
directive switch, means responsive to a pre-
determined "operation of said directive
switch for starting said finder switch to
hunt for and bind the ‘calling line, and
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means controlled by said finder switch when .

it finds the calling line for releasing the
other switches, : _

7.In a telephone system, subscribers’
lines, a two-way trunk, a finder switch indi-
vidual to said trunk and having access to
said lines, and means for operating said
finder to automatically hunt for and con-
nect a line with said trunk when the line is

:either calling or being called. -

8. In a telephone system, subscribers’
lines, a two-way trunk, a finder switch indi-
vidual to-said trunk and having access to
said lines, means for operating said finder to
connect a line with said trunk when the line
is- either calling or being called, means con-
trolled over the line when-the same is call-
ing for miarking the line as a calling line in
the bank of said finder, and means controlled
by an operator when the line is being called
for marking the line as calling in the bank
of said finder, )

9. In a telephone system, subscribers’
lines, a two-way trunk, a finder switch indi-
vidual to said trunk and having access to
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said lines, means for operating said finder

to connect a line with said trunk when the
line is either calling or ‘being called, and
means operable independent of control over

120

‘a line when the same is being called for .

marking such line as calling in the bank of

.said finder. ‘ .

10. In a telephone system, a’ calling liné, ‘

two finder switches having access to said

125

line, means for starting the first finder re- -

ssponsive to the'initiation of the call on the
said calling line, an automatic switch con-

nected up by said first finder, and means for -

starting said second finder responsive t6 -
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the operation of said switch to find the
calling line.

11. In a telephone system, a calling line,
two finder switches having access- to said

line, means for starting the first finder re-

sponsive to the initiation of the call on the

~ said calling line, and means responsive to a

10

series of 1mpulses transmitted from the
calling line through said first finder after
the same has found the calling line for start-
ing the said second finder to bind the calling
line. . -

12. In a telephone system, a calling line,
two finder switches having access to said

' line, means for starting the first finder re-

sponsive to the initiation of the call on the
said calling line, an automatic switch con-
nected up by said first finder, means for
starting said second finder fo find the calling
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line responsive to the operation of said
switch, and means responsive to the second
finder connecting with the calling line for
releasing the first finder. » ‘

18. In a telephone system, a calling’line,
two finder switches having access to said
line, means for starting the first finder re-
sponsive to the jnitiation of the call on the
said calling line, méans responsive to a series
of impulses transmitted from the ecalling
line through said first finder after the same

- has found the calling line for starting the

said second finder to find the calling line,
and means” responsive to the second finder
connecting with the calling line for releas-
ing the first finder. o '

In testimony whereof I affix my signa-

ture.
: ADOLF WASCHNACK.
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