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UNITED STATES

1,924,402
PATENT OFFIC

1,934,402
TELEPHONE SYSTEM

“Walter Brandi, Vienna,

Austria, assigner to

Western Electric Company, Incerporated, New

York, N. Y.,

Application Qetober 30,

and in Ausiria
9 Claims,

This invention relates to telephone exchange
systems, and more varticularly to automatic tele-
phone systems comprising a main office and one
Oor more branch offices,

Tiie object of this invention is to simplify and
minimize the automatic switching equipments
used in an aubomatic branch office.

The invention is a subscriber’s line-switeh in g,
branch office having direct access to oufgoing
trunks Ieading to a main office and to local trunks.
According to cne feature of the invention, such
a switch is arranged to automatically select an
idle frunk to the main office in response to the
removal of the receiver at the subscriber’s sta-
tion.

According to another feature of the invention,
a branch office subscriper’s line-switch which is
arranged to select an idle outgoing trunk to the
maein ofiice in response to tha initiation of a call,
is alzo arranged to release the outgoing trunk and
bo select an idle local trumk in response to the
dialing of one or more digits which indicate thag
the call is to be completed locally. .

According to a further feature of this inven-
tion, a branch office subscriber’s line-switch which
is arranged to select an idle outgoing trunk to
the main office in response to the initiation of
a call, is provided with auxiliary equipment for
responding 10 one or more digits dialed by the
caliing subscriber, the auxiliary equipment being
arranged to cause the release of the trunk to
the main office ang the reoperation of the line-
switch to select an idle loeal trunk in case the
call is one which is to be completed locally.

An automstic telephone system comprising a
main office and a branch office arranged in ac-
cordance with this invention is disclosed in the
drawing which consists of two figures.

Fig. 1 schematically represenis a telephone sub-
scriber’s station A and line i1, line cirecuit LC,
and the line-switch LS all located in a branch

office,
5

4

m

Pig. chematically represents three outgoing
repeater circuits OR1, OR2 and OR3 in the
branch office, & trunk Ti from the local office
to the main office M, and two local selectors S1

in the branch office.

ustial common-hattery telephone set including a

dialing device 12 for use in establishing desired
connections,
line relay 1

Tha
i sic]

line circuit LC includes the
5 o rotary step-by-step switch com-
tepping magnet 15, the brushes 16, 17
L the corresponding banks of termi-
nals, The terminals of the banks 16, 17 and 18
are divided into two groups; the terminals of one
group are connected to cutgoing-trunk repeaters
for use in completing calls to and through the
main office, and the terminals of the other group

station A is equipped with the-

and the cut-off relay 14. 'The ling~-
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are connected to local selectors for use in com-
pleting local calls. The line-switch has no nor-
mal position.

The outgoing-trunk repeaters OR1, OR2 and
OR3 are connected to terminals 2, 3 and 4 of
banks 16, i7 and 13 and to cor responding ter-
minals in the banks of cther line-switches similar
to LS. The repeater ORI is shown in detail bug
the repeaters OR2 and OR3 ars represented by
the broken-line enclosures. FEach of thege re-
beaters is arranged to receive dial impulses in-
coming over a calling subscriber’s line-and repeat
these impulses over an associated outgoing trunk
to the main office. Each repeater is further ar-
ranged 1o register the digit or digits which indi-
cate whether the call is 2 locaj or an interofiice
call. In the repeaisr ORI, the register switch B
comprises the brushes and banks 21, 22 and 23
and the stepping magnet 20, and is adapted to
register the first digit dialed by a calling sub-
scriber. The brushes of switch R atre shown in
their normal position and the terminals of banks
21, 22 and 23 are connected 80 that the digit 4
indicates that the call is 3 local call.

The local selectors S1 and S2 are connected to
terminals 5 and 6 of banks 16, 17 and 18 of line-
switch LS and to corresponding terminals in the
banks of other line-switches. As much of selector
81 is shown as is required in describing this in-
vention; the selector S3 ig represented. by the
broken-line enclosure.

When the subscriber at station A removes the
receiver from the receiver-hook to. originate a
call, the line reiay 13 operates in an obvious cir-
cuit. Relay 13 closes a circuit from battery at the
inner left back contact of relay 14, through the
left contact of relay 13, through the winding of
stepping magnet 15, over conductor 19, through
the back contacts of relays 45, 56 and 65 and
through interrupter 99, to ground.. Msagnet 15
closes its contacts to render its energizing cireuit
independent of the continued operation of relay
13. Magnet 15 releases when the interrupter
opens the connection from conductor 19 to
ground, the operation and releass of magnet 15
being effective to advance the brushes 18, 17 and
18 one step. The magnet 15 continues to operats
and release under the control of interrupter 99
until the brushes reach g sof of terminals.con-
nected to an idie outgcing-trunk reveater, at
which time the cut-off relay 14 operates to pre-
vent further operation of ‘magnet 15, - Assuming
that the repeater OR1 is the first idle reveater,
the circuit for operating relay 14 may be traced
from battery at the right contacts of relay 13,
through the windings of relay 14, brush 18 and
terminal 2, conductor 43, winding of relay-29,.con-
ductor 39, brush 21 and normal terminal, right
back contact of relay 32, over conductor 45, to
ground at the inner back contact of:relay- 47,
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Relay 14 locks through its left winding and front
contact and opens the connection from battery to
the winding of line relay 13. Relay 29 also oper-
ates in the above described circuit over con-

ductor 43, thereby extending the line 11 through -

brushes 16 and 17, over conductors 41 and 42,
and through the front contacts of relay 29 to the
windings of line relay 31 of the repeater ORI1.
Relay 31 closes an obvious circuit for operating
relay 32. Relay 32 connects battery through re-
tard coil 34 and the outer right front contact of
relay 32, to conductor 38 of the asscciated outgo-
ing trunk T1. With relay 32 operated, the cir-
cuit for energizing relay 14 and relay 29 is traced
from conductor 30 through brush 21 and the nor-
mal terminal, to ground at the middle right front
contact of relay 32.

When the calling subscriber dials the first digit
of the number of the subscriber with whose sta-
tion connection is desired, relay 31 is alternately
released and recperated in response to the cur-
rent impulses created by the operation of the dial.
The releage of relay 31 closes a circuit for operat-
ing relay 33, this circuit being traced from bat-
tery through the winding of relay 33, middle left
front contact of relay 32, to ground at the left
back contact of relay 31. With relay 31 released,
ground is connected from inner right front con-
tact of relay 32, through the outer right back con~
tact of relay 31 to conductor 37 thereby transmit-
ting a current impulse over this conductor of
trunk T1 to the main office. Relay 33 connects
a holding ground to conductor 30 which is inde-
pendent of the position of brush 21 and discon-
nects conductor 37 from talking condenser 35.
With relay 31 released and relay 33 operated, &
circuit is closed for operating stepping magnet 20
of the register switch R; this circuit may be
traced from battery through the winding of mag-
net 20, inner left front contact of relay 32, back
contact of relay 24, inner right back confact of
relay 31, to ground at the right back contact of
relay 46. Magnet 20 thus advances brushes 21,
99 and 23 to the first off-normal terminal of
their banks. The reoperation of relay 31 causes
the release of magnet 20 and disconnects the
ground from conductor 37. Each succeeding re-
lease and reoperation of line relay 31 is effective
to cause this ground to be connected to and dis-
connected from conductor 37 to repeat the im-
pulses over trunk T1 to the main office M. Each
succeeding release and recoperation of line relay
31 is also effective to cause the reoperation and
release of stepping magnet 20, thereby advancing
the register switch brushes to a position which
corresponds to the first digit dialed. Relay 32 is
slow in releasing so that it does not release dur-
ing the receipt of dial impulses and relay 33 is
also slow in releasing so that it does not release
until all of the impulses in a train have been re-
ceived.

If the call is one completed through the main
office, the first digit dialed may be any other than
the digit 4, in which case the release of relay 33,
after all of this train of impulses have been re-
ceived, is effective to close & circuit for operating
relay -24; this circuit is traced. from ground,
through the winding of relay 24, through one of
the off-normal terminals and brush of bank 23
excepting the fourth off-normal terminal, to bat-
tery at the inner right back contact of relay 33.
The operation of relay 24 prevents the impulses
created by the dialing of the succeeding digits
of the called subscriber’s number from causing
the further operation of register switch R, these

1,934,402

impulses being repeated over conductor 37 of
trunk T1 to the main office in the same manner
that the impuises of the first digit were repeated.
When the receiver is replaced on the receiver-
hook at station A to release the cennection, re-
lays 31, 32 and 29 release in the order named.
Relay - 14 is also released to reconnect the line
relay 13 to the line 11.

If the called station is located in the same
branch office as the calling station, the first digit
dialed is the digit 4, in which case the ground
at the middle right front contact of relay 32 is
no longer connected to conductor 30 since the
fourth off-normal terminal of bank 21 is not con-
nected to the other terminals of this bank. When
relay 33 releases, after all of the impulses for this
digit have been received, the ground at its inner
left front contact is also disconnected froxm con-
ductor 30 so that relays 29 and 14 release. The
release of relay 29 disconnects line 1 from velay
31 so that relay 31 releases. The release of rzlay
33 is also effective to close a circuit for operaving
relay 46; this circuit is traced from ground,
through the winding of relay 46, and through the
fourth off-normal terminal and brush of bank
23, to ground at the inner right back contact of
relay 33. Relay 46 cpens the operating circuit
for magnet 20 so that the release of relay 31 will
be ineffective to cause the register switch R to be
advanced out of the fourth off-normal position
until the slow-to-release relay 32 has also re-
leased. Relay 46 also disconnects conductor 19
from the interrupter 99 to prevent the further
advance of line-switch LS until the register
switch has advanced beyond the fourth off-nor-
mal position. The aforementioned release of re-
lay 33 is also effective to close & circuit from bat-~
tery through the brush and fourth off-normal
terminal of bank 22, the outer left front contact
of relay 32 (prior to the release of relay 32), the
middle right back contact of relay 33, over con-
ductor 44, through the right winding of relay 47,
to ground at the inner right back contact of re-~
lay 57. Relay 47 operates in this circuit and locks

in a circuit from battery through its middle left 3

front contact and right winding to the same
ground. With relay 47 operated, ground is dis-
connected from conductor 45 to prevent the re-
seizure of repeater OR1. When the slow-to-re-
lease relay 32 releases, the connection from bat-
tery through retard coil 34 to conductor 38 is
opened to relase the equipment in the main oflice
M, and the register switch R is advanced to nor-
mal under the control of interrupter 29; the cir-
cuit for successively operating the stepping mag-
net 20 is traced from hattery through its winding,
the left back contact of relay 32, the outer right
back contact of relay 33, through the contacts of
the off-normal springs ON to ground through the
interrupter 29. When the brushes of switch R
reach their normal position, the off-normal
springs ON resume their normal position there-
by preventing the further operation of magneb
20. Relay 46 releases when the brushes are ad~
vanced from the fourth off-normal terminal.
The aforementioned release of relay 14 recon-
neets the winding of line relay 13 to the line 11
and relay 13 reoperates; but the circuit for oper-
ating the stepping magnet 15 is held open at the
left contacts of relay 46 until this relay releases.
When relay 46 releases, and with relay 13 re-
operated, the stepping magnet 15 of line switch
1.8 is again operated under the control of inter-
rupter 99. As soon as interrupter 99 connects

‘ground to conductor 19, after relay 46- releases,
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relay 57 is operated in a circuit traced from bhat-
tery at the outer left front contact of relay 47,
through the left winding of relay 57, to ground
on conductor 19. Relay 57 locks in a circuit from
battery through its -middle right front contact
and right winding to ground at the inner right
back contact of relay 67. The operation of relay
57 opens the locking. cireuit through the right

-winding of relay 47, but relay 47 remains ‘oper-

ated in & circuit from battery through its inner
left front contact and left winding to the ground
on conductor 19 until this ground connection is
opened by interrupter 99. Since the ground nor-
mally connected to conductor 55 has been discon-
nected from this eonductor by the operation of

-relay 57 before brushes 16, 17 and 18 engage the

terminals connected to repeater OR2, relay 14
cannot operate over test cenductor 53 to stop the
line-switch on these terminals. In this ‘manner,
the line-switch is advanced to engage conductors
51, 52 and 53 leading to repeater OR2, relay 47
being released to permit the seizure of repeater
ORI1 on another connection, and relay 57 being
cperated to prevent the seizure of repeater OR2.

When the interrupter 99 again connects ground
to conductor 19, magnet 15 reoperates, When
the interrupter opens this connection, magnet 15
releases thereby advancing the brushes 16, 17 and
18 into contact with the terminals which are con-
nected by conductors 61, 62 and 63 to the repeater
CR3. The ground connected to conductor 19 is
also effective to operate relay 67 and. thus dis-
connect ground from conductor 65, to prevent the
operation of relay 14 and the seizure of repeater
OR3. The circuit for operating relay 67 is traced
from battery at the outer left front contact of
relay 57, left winding of relay 67, ouber right
back contact of relay 47, over conductor 19 to the
ground at interrupter 99. Relay 67 locks, in a
circuit from battery through its middle left front
contact and right winding to ground at the back
contact of relay 79, and disconnects the ground
from conductor 65 as above menticned. Relay
67 also disconnects ground from the right wind-
ing of relay 57; but relay 57 remains operated in
a cireuif from battery through its inner left front
contact and left winding to. the ground on con-
ductor 19, until interrupter 99 cpens this ground
<onnsction, - : : .

When the interrupter 99 again connects ground
te eonductor 16, magnet 15 reoperates and when
magnet 15 releases the brushes 16, 17 and 18 are
advanced into engagement with the terminals
which are connected by conductors 71, 72 and 73
to the loeal selector switch S1.- This ground con-
nected to conductor 19 is also effective to operate
relay 78 in a cireuit from battery through the
outer left front contact of relay 67, left winding
of relay 79, outer right back contact of relay 57, to
the ground on conductor 19, Relay 79 closes a
locking eircuit from battery through its middie
left front contact and right winding to ground at
the back contact of relay 89. Relay 79 opens the
circuit through the right winding of relay 87, but
this relay remains operated in g circuit from
battery through its inner left front contact and
left winding, and through the outer right back
contact of relay 47 until the ground at interrupter
9% is again disconnected from conductor 19. 1
the selector S1 is idle, relay 14 reoperates in a
circuit from battery at the right front contact of
line relay 13, through the windings of.relay 14,
brush and fifth terminal of bank 18, conductor 73,
resistance. 74, conductor 75, to ground at the
right front contact of relay 79. The line 11 is thus

3
extended over conductors 71 and 79 to the wind-
ings of line relay 76 of selector S1. Relay 76
operates, in turn causing the operation of relay
7. With relay 77 operated, ground is connected
through its right front contact, through resist-
ance 74 to conductor 73, to hold relay 14 operated
until the connection ig released by the calling
subscriber.  Relay 14 again closes its locking eir-
cuit, disconnects relay 13 from line 11, and opens
the circuit through maghet 15.to prevent the
further ‘advance of the line-switch. When
ground is once more connected to conductor 19
by the interrupter 99, relay 89 operates in a cir-
cuit from battery through the outer left front
contact of relay 79, winding of relay 89 and
through the outer right back contact of relay 67
to conductor 19. Relay 89 opens the circuit
through the right winding of relay 79, but relay
79 holds in the circuit through its inner left front
contact and lef winding to the ground on con-
ductor 18 until this connection to ground is again
opened at interrupter 99. The release of relay 79
causes the release of relay 89; ‘

If the first local selector S1 is busy at the time
the brush of bank 18 engages the terminal con-
nected to conductor 73, relay 14 fails to operate
since this conductor is then also connected to bat-
tery through the test brush of some other line-
switch similar to LS and the winding of the
associated relay which corresponds to relay 14.
in this case, the brushes 17, 18 and 19 are ad-
vanced to the terminals to which conductors 81,
82 and 83 are coanected; and if the local selector
82 is idle, relay 14 operates in g ecircuit’ which
includes conductor 83, resistance 84, conductor
85, and the front contact of relay 89. _

With the line i1 extended to the local selector
1, relay 76 responds to the impulses created by
the dialing of the second digit. Each release and
reoperation of relay 76.caiises the operation .and
release of magnet 70 to advance the brushes of
selector 81 to the desired group of terminals.
"The further exterision of the desired connection is
of no interest in connection with this invention,
When the subscriber  at station ‘A releases the
connection, relay 76 releases in turn causing the
release of relay 77. Relay 77 removes the ground
from conductor 73 to release relay 14 and thus
renders the line-switeh LS ready for use when
the subscriber  at station A originates another
call, and to render the selector S1 available for

use on another call through the switch LS or any’

of the other switches having access . to' -this
selector. . L :
The release of each one of relays 47, 57 and 67
after the line-switch has advanced beyond the
terminals to.which the ‘corresponding one of re-
peaters OR1, OR2 and ORS3 is connected, renders
the corresponding Tepeater available for use on
another call. - . ) : e
While the register switch associated with the
repeater ORI is arranged to ‘register a single
digit, a switch capable of registering two or-more
digits may readily be substituted in case it is
necessary that two or more digits be used. to in-
dicate whether the call is an interoffice or a local
call. . :
What is claimed is:
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1. In a telephone system, g branch office; a

Main office, a subscriber’s line, a line-switch in-
dividual to said line, outgoing trunks to said main
office connected to terminals in the bank of said

‘switch, and local trunks connected t6 terminalg

in the bank of said switch, said switeh being auto-
matically operative in response to the initiation
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of a call over said line to select an idle frunk to
said main office. R . .

‘2, In a telephone ‘gystem, a branch office, a
main office, subscribers’ iines in said branch office,
an impulse sender for each of said lines, selectors
in said branch office for extending connections to
said lines, trunks from said branch office to said
main office, an automatic switeh for each of said
lines, one group of termingals in the banks of said
switches connected to . said selectors, another
group. of terminals in the banks of said switches
connected to said frunks, means responsive to the
initiation of & call over one of said lines for
operating the associated switeh to select an idle
one of said trunks, and means associated with
caid selected trunk for responding to impulses
created by the operation of the impulse sender at
the calling station and for transmitting corre-
sponding impulses over said selected trunk to the
main office.

<3, In a telephone system, a branch office, a

main office, a subscriber’s ling, trunks outgoing
from said branch office to said main office, local
tyunks for completing local calls, a switch in-
dividual to said line and having direct access to
said outgoing trunks and to said loecal trunks,
said switch being automatically operative in re-
sponse to the removal of the receiver by said
subscriber to connect said line to an idle out-
going trunk, and switching equipment for ren-
dering said line-switch operative to release said
outgoing trunk and to salect an idle local trunk.

4. Tn .a telephone system, a branch office, a
main office, a subscriber’s line, an impulse send~
ing device at said subscriber’s station, trunks
outgoing from said branch office to said main
office, local trunks for completing local calls, a
switch individual to said line and having direct
access to said outgoing trunks and to said-local
trunks, said switch heing automatically oper-
ative in response to the initiation of a call at
said station to sclect an idle outgoing trunk,
switching equipment operative in response to im-
pulses created by the cperation of said device
for causing the release of said outgoing trunk
and the reoperation of said switch to select an
idle local trunk. :

5. In a telephone system: comprising. a main
office and a branch office, subscribers’ lines, a

‘line-switeh in -said branch office -individual to

one of said lines, selector switches in gaid branch
office for extending connections to subscribers’
lines terminating in said office, outgoing trunks
for extending the line of & calling subscriber to
the main office, said line-switeh having direct
access to said selector switches and to said out-
going trunks and being operative in response to
the initiation of a call at the associated station

for selecting an idle one of said trunks, means

associated with said selected: trunk and oper-~
ative in response to impulses created by the op-
eration. of .said impulse sender for causing the
reoperation of said jine-switch, and means for
preventing the selection of any of the trunks
succeeding said selected trunk.

6. In a telephone system. comprising a  main
office and a branch coffice, & subscriber’s line in
said branch office, an impulse sender at the sta-
tion of said subscriber for use in’ establishing a
desired connection, a switch individual to said
line, outgoing trunks from said branch office to
sajd main office, local trunks in said branch
office, said switch having direct access to said
outgoing trunks and to said local trunks, means

1,934,402

responsive to:-the initiation of 4 call at said sta-

‘tion for advancing said swit¢h to select an idle

outgoing trunk, means associated with said. se-
lected trunk for responding to the impulses
created by the operation of said impulse sender
and for transmitting corresponding impulses to
the main office, and means effective if the call
is to be completed over a local trunk for causing
the reoperation of said switch to select an idle

-one of said local trunks. :

7. In a telephone system comprising a main
office and a branch office, a. subscriber’s . line in
said branch office, a dialing device at. the station
of said subscriber for use in establishing a de-
sired connection, a switch individual to said line,
outgoing trunks from said branch office .to said
main office, local trunks in said branch office,
said switch having direct access to said outgoing
trunks and to said local trunks, means responsive
to the initiation of a-call at said station for ad-
vancing said switch to select an idle outgoing
trunk, means associated with said selected trunk
for responding to the impulses . created by the
operation of said dialing device and for trans-
mitting corresponding impulses to the main office,
means individual to said selected trunk for regis-
tering  the impulses corresponding to the first
digit dialed, and means controlled by said regis-
tering means for causing the reoperation of said
switeh to select an idle one of said local trunks.

8. In a telephone system comprising a main
office and a branch office, a subscriber’s line in
said branch office, a dialing device at the station
of said subscriber for use in establishing a de-
sired connection, a switch individual to said line,
outgoing trunks from said branch office to said
main office, local trunks in said branch office, said

switch having direct access.to said outgoing

trunks and to said local trunks, means respon-
sive to the initiation of a call at said station for
advancing said switch to. select-an idle outgoing
trunk, means.associated with said selected trunk
for responding to the impulses created by the
operation of said dialing device and for frans-
mitting corresponding impulses to the main of-
fice, means individual to said selected trunk for
registering the impulses corresponding to the
first digit dialed, means controlled by said regis-
tering means for causing the reoperation of said
switch to select an idle onhe of said local trunks,

-and means for preventing the selection of any one

of the outgoing trunks succeeding -said selected
trunk. :

9. In a telephone system comprising a main
office and a branch office, subscriber’s lines, a
line-switch in said branch office individual to one
of said lines, selector switches in said branch
office for “extending connections to subscribers’
lines terminating in said office, outgoing trunks
for extending the line of a calling subscriber to
the main office, said line-switch having direct
access to said selector switches and to said out-
going trunks and being operative in response to
the initiation of a call at the associated station

for .selecting an idle one of said trunks, means

associated with said selected trunk and operative

‘in response to impulses created by the opera-

tion of said impulse sender for causing the re-
operation of said line-switch, and means com-
prising a chain of relays successively operated
in synchronism with the reoperation of said
switch to prevent the selection of any one of
the trunks succeeding said selected trunk.
WALTER BRANDT.
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