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9 Clains, 

This invention relates to telephone exchange 
Systems, and more particularly to automatic tele 
phone Systems comprising a main office and One 
or noire branch offices. 

5 The object of this invention is to simplify and 
ininimize the automatic SWitching equipments 
lised in all automatic branch office. 
The inventioin is a subscriber's line-SWitch in a 

branch office having direct access to outgoing 
10 til'unkSieading to a main office and to local trunks. 

According to one feature of the invention, Such 
a switch is arranged to automatically Select an 
idle trunk to the nain office in response to the 
renova of the 1eceiver at the Subscribe's sta 

5 tion. 
According to another feature of the invention, 

a bia.inch office Subscriber's line-SWitch. Which is 
arranged to select an idle outgoing trunk to the 
main of ice in response to the initiation of a call, 
is also ai'iranged to release the Outgoing trunk and 
to Seiect an idle local trunk in response to the 
dialing of one or more digits which indicate that 
the cali is to be completed locally. 
According to a further feature of this inven 

tion, a bi'anch office subscriber's line-switch which 
is arranged to select an idle outgoing trunk to 
the inain office in response to the initiation of 
a call, is provided with auxiliary equipment for 
responding to one or inoie digits dialed by the 
calling sunscriber, the auxiliary equipment being 
arranged to cause the release of the trunk to 
the main office and the reoperation of the line 
Switch to select an idle local trunk in case the 
call is one which is to be completed locally. 

35 An autoignatic 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. ischematically irepresents a telephone sub 
Scriber's station A and line 11, line circuit LC, 
and the line-switch. LS all located in a branch 
Office, 

jig. 2 schenuatically represents three outgoing 
repeater circuits Ori, OR2 and OR3 in the 

5 erancia office, a trink Ti from the local office 
to the Inain office M, and two local selectors Si 
arid S2 locsted in the branch Office. 
The SScribei's 
Sal Corningin-battery telephone Set including a 

5) dialing device 12 for use in establishing desired 
connections. . i.ie line circuit FC includes the 
ine relay i3 ai 
Switch S is 8, rotary step-by-step switch com 
prising the stepping Inagnet 15, the brushes 16, 17 
and 13 and the corresponding banks of termi 
inals. The terminals of the banks 16, 17 and 18 
are divided into two groups; the terminals of one 
group are connected to Outgoing-trunk repeaters 
for use in cd.inpleting calls to and through the 
main office, and the terminals of the other group 
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register the first, digit dialed by a calling Sub 

Station A is equipped. With the 

ind the cut-off relay 14. The line 

(C. 19-13) 

are connected to local selectors for use in comi 
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, 17 and 13 and to corresponding ter 
iminals in the banks of other line-Switches similar 
to LS. The repeater OR1 is shown in detail but 
the repeaters OR2 and OR3 are represented by 
the broken-line enclosures. Each of these re 
peaters is arranged to receive dial inpulses in 
coming over a calling subscriber's line and repeat 
these impulses over an associated outgoing tirunk 
to the main office. Eacin repeater is ful ther ar 
ranged to register the digit or digits which indi 
cate whether the call is a local or an interoffice 
call. In the repeater OR1, the register SWitch R 
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comprises the brushes and banks 21, 22 and 23 
and the stepping magnet 20, and is adapted to 

80 scriber. The brushes of switch R aire shown in 
their normal position and the terminals of banks 
21, 22 and 23 are connected so that the digit 4. 
indicates that the call is a local call. 
The local selectors S1 and S2 are coninected to 

terminals 5 and 6 of banks 16, 17 and 18 of line 
switch LS and to corresponding teriniinals in the 
banks of other line-switches. ASrinuch of Selector 
S1 is shown as is required in describing this in 
vention; the selector S2 is represented by the 
broken-line enclosure. 
When the Subscriber at Station. A renoves the 

receiver from the receiver-hook to Originate a 
call, the line relay 13 operates in an obvious cir 
cuit. Relay 13 closes a circuit froin 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 29, through 
the back contacts of relays 46, 56 and 66 and 
through interrupter 99, to ground. Magnet 15 
closes its contacts to render its energizing circuit 
independent of the continued operation of relay 
13. Magnet 15 releases when the interrupter 
opens the connection froi1 conductor 19 to 
ground, the operation and release of magnet 15 05 
being effective to advance the busies 16, 17 and 
18 one step. The magnet 15 continues to operate 
and release under the control of interrupter 99 
until the brushes reach a set of terminals, con 
nected to an idle outgoing-trunk repeater, at 10 
which time the cut-off relay 14 operates to pre 
vent further operation of rinaginet 5. ASSunning 
that the repeater OR1 is the first idle repeater, 
the circuit for operating relay 14. Inay be traced 
from battery at the right contacts of relay 13, 115 
through the Wiindings of relay 14, busin 18 and 
terminal 2, conductor 43, winding of relay-29, coin 
ductor 30, brush 21 and normal terminal, right 
back contact of relay 32, over conductor 45, to 
ground at the inner back contact of relay 47. 20 
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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 OR1. 
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 associated outgo 
ing trunk T1. With relay 32 operated, the cir 
Cuit for ene1.gizing relay 4 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 reoperated in response to the cur 
rent impulses created by the operation of the dial. 
The release of relay 31 closes a circuit for operat 
ing relay 33, this circuit being traced fronn 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 discoin 
nectS COnductor 37 from talking condensei 35. 
With relay 31 released and relay 33 operated, a 
circuit is closed for Operating stepping magnet 20 
of the register switch R; this circuit may be 
traced from battery through the winding of imag 
net 20, inner left front contact of relay 32, back 
contact of relay 24, inner right back contact of 
relay 31, to ground at the right back contact of 
relay 46. Magnet 20 thus advances brushes 21, 
22 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 reoperation 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 a 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 
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impulses being repeated over conductor 37 of 
trunk T1 to the main office in the same manner 
that the inpuises of the first digit were repeated. 
When the receiver is replaced on the receiver'- 
hook at Station. A to release the connection, 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 illine 
left front contact is also disconnected fro; con 
ductor 30 SO that relayS 29 and 14 release. The 
release of relay 29 disconnects line from relay 
31. So that relay 31 releases. The release of relay 
33 is also effective to close a circuit for operating 
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 opens the operating circuit 
for magnet 20 so that the release of Irelay 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 a circuit fronn 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, 
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-le 
lease relay 32 releases, the connection from bat 
tery through retard coil 34 to conductor 38 is 
Opened to rease the equipment in the main office 
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 battery 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 magnet; 
20. Relay 46 releases when the brushes are ad 
vanced from the fourth off-normal terminal. 
The aforementioned release of relay 14 recon 

nectS 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 
LS is again operated under the control of inter 
rupter 99. 
ground to conductor 19, after relay 46 releases, 

AS SOOn as interrupter 99 connects. 
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relay 57 is operated in a circuit traced from bat 
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 circuit through the right 
Winding of relay 47, but relay 47 remains Oper 
ated in a 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 froin this conductor 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 conductor 53 to Stop tile 
line-SWitch on these terminals. In this manner, 
the line-SWitch is advanced to engage conductOS 
51, 52 and 53 leading to repeater OR2, relay 47 
being released to permit the seizure of repeater 
OR1 on another connection, and relay 57 being 
operated 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 thereoy advancing the busines. 16, 17 and 
18 into cointact 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 coinductor 65, to prevent the 
operation of relay i4 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, Outer 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 mentioned. Relay 
67 also disconnects ground from the right wind 
ing of relay 57; but relay 57 remains operated in 
a circuit from battery through its inner left front 
contact and left winding to the ground on con 
ductor 19, until interrupter 99 opens this ground 
coninection, . 

When the interrupter 99 again connects ground 
to conductor 19, magnet 15 reoperates and when 
naginet 15 releases the brushes 6, 17 and 18 are 
advanced into engagement with the terminals 
Which are connected by conductors 71, 72 and 3 
to the local selector SWitch S1. This ground con 
nected to conductor 19 is also effective to operate 
relay 79 in a circuit from battery through the 
Outer left front contact of relay 67, left winding 
of relay 9, outer right back contact of relay 57, to 
the ground on conductor 19. Relay 79 closes a 
locking circuit from battery through its middle 
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 6'7, but 
this relay remains operated in a 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 
99 is again disconnected from conductor 19. If 
the selector St. is idie, relay 4 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 
light front contact of relay 79. The line 11 is thus 

3 
extended over conductors 7 and 72 to the wind 
ings of line relay 76 of selector Sl. Relay 76 
operates, in turn causing the operation of relay 
77. 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 is released by the calling 
Subscriber. Relay 14 again closes its locking cir 
cuit, disconnects relay 13 from line 11, and opens 
the circuit through magnet 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 left Winding to the ground on con 
ductor i9 until this connection to ground is again 
opened at interrupter 99. The release of relay 79 
causes the release of relay 89. s - 

If the first local Selector S1 is busy at the tinae 
the brush of bank 18 engages the terminal con 
nected to conductor. 3, 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 . IS 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 coirected; and if the local Selector 
S2 is idle, relay 14 operates in a circuit which 
includes conductor 83, resistance 84, conductor 
85, and the front contact of relay 89. 
With the line 1 extended to the local Selector 

S1, relay, 76 responds to the impulses created by 
the dialing of the second digit. Each release and 
reoperation of relay 76 causes the operation and 
release of magnet 70 to advance the brushes of 
selector S1 to the desired group of terminals. 
The further extension 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-switch 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. - . . . . . . . . 

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 
peatei's OR1, OR2 and OR3 is connected, reinders 
the corresponding repeater available for use on 
another call. . . . - 

While the register Switch associated with the 
repeater OR1 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 of a local 
call. . . . 

What is claimed is: 
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1. In a telephone System, a 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 terrainals in the bank of Said 
Switch, and local trunks connected to terminals 
in the bank of said Switch, said Switch being auto 
matically operative in response to the initiation 
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4. 
of a call over said line to select an idle trunk to 
said main Office. y : -, --' ' '. - 

2. In a telephone system, a branch. Office, a 
main office, Subscribers' ines 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 switch for each of Said 
lines, one group of terminals in the banks of Said 
switches connected to said selectors, another 
group of terminals in the bainks of said Switches 
connected to said trunks, means responsive to the 
initiation of a call over one of Said lines for 
operating the associated switch to select an idle 
one of said trunks, and means associated with 
said 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 line, trunks outgoing 
from said branch office to said main office, local 
trunks for completing local calls, a SWitch in 
dividual to said line and having direct access to 
said outgoing trunks and to Said local trunks, 
said switch being autonnatically 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 rein 
dering said line-switch operative to release Said 
outgoing trunk and to select an idle local trunk. 

4. In a telephone systern, 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 being auto: natically Oper 
ative in response to the initiation of a call at 
said station to select an idle outgoing trulink, 
switching equipment operative in response to in 
pulses created by the operation of Said device 
for causing the release of said outgoiig 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-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, meains 
associated with said Seiected trunk and Oper 
ative in response to impulses created by the Op 
eration of said impulse Sendel' for causing the 
reoperation of said line-switch, and means for 
preventing the selection of any of the trunks 
Succeeding said selected trunk. 

6. In a telephone system. connprising a main 
office and a branch office, a SlioScriber'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 
said main office, local trunks in said branch 
office, said Switch having direct access to Said 
Outgoing trunks and to Said local trunks, means 
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responsive to the initiation of a call at said sta 
tion for advancing said Switch 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 idl 
One of Said local trunks. 

7. In a telephone System comprising a inain 
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 
Switch 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 trans 
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 one 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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