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The mventlon relates to a: circuit arrangement
for telephone systems with party lines. In order
to.be able to.call a wanted branch station selec-
tively in such systems-it is known to use switches
at:.the branch stations  which are. set. syn-
chronously at all the stations when a selecting
operation is made. This synchronous setting of
the switches can be brought about either by com-

. mon’ step-by-step control from the sending sta-

0

15

"are a large number of subscribers, the many par- .

tion or.it can be produced. by stepping devices in~

dividual to-the various stations which are mere-

ly ‘set in operation together from the sending
station,
In systems employing common step by step

control of all the switches from the sending sta- -

tion difficulties are enhcountered if, when. there

.. allel switches are to be set with certainty. Thus
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either large sources of sending current are neces-
sary (a question of economy) or very sensitive
receiving devices must be .provided which are,
however, also very prone to faults (a question of
On the other hand.in systems where
the switches are only started up in common, and
are then.set synchronously by stepping . devices
individual-to the branch stations, the means. for
ensuring - the synchronous: setting plays an im-
portant part. Thus. it is .difficult for example
in systems in which the switches after having
been started at each branch station operate under
self-interrupter action, in the first place. to-start
up-the automatic interrupter. circuits at all:the
branch stations together and. then to: maintain
synchronism between them in all. conditions:of

2 working - (variation of battery potential.or the

like). Similarly in systems.in which pendulums
are used which are released on the:commence~
ment of selection and then-oscillate freely, dif-
ficulties arise in respect of the equality. in length
of ‘the various pendulums, In addition in these
systems:there also have to be provided the special
devices for the satisfactory restoration -of - the
pendulums.to the rest position. In systems in
which. the switches are driven under:spring.ac-
tion the time of operation is dependent upon the
actual tension in the spring as.is known in all
such arrangements. A further important: disad-
vantage resides ‘in-that: the drive can only. be

.-effeéctive when the springs at'all the bra,nch sta=

tions are fully wound.-

The invention: aims 4t ‘securing an efﬁcmnt
synchronous -operation. of .the ‘switches at “the
branch stations of party lines, while using simple
devices at the sending and receiving  Stations
and this is achieved: whilé: avoiding the. disad-

(CL 179—28)

vantages of the previous solutlons in that syn-

" chronous motors ‘are’ provided- as the selecting
devices at the branch stations and are. fed di-
rectly at .the branch. stations from an. alternat-
ing “current supply which is independent of the
party line and is common-to all the branch sta~
tions.

The arrangement according to the invention
is partxcularly applicable. where there is a com-
mon supply of alternating current accessible to
all the -branch stations: so that the synchronous
motors can be connected to this common supply
in a similar manner to synchronous clocks. On
account. of .the direct feeding from. the alter-
nating current supply, the considerable ‘potential
-losses otherwise occurring when feeding over :the
party line are avoided. Since the consumption
of small synchronous motors. is very small, it is
economically practical to-have the synchronous
motors permanently connected and to allow them

to. operate ‘continually. . Moreover; it is. possible '
to provide : special . devices as for synchronous

clocks which set the motors. out of operation.in

the event: of faults in the alternating current

supply and also to indicate these faults to the
subscriber and to bring the switches to rest in a
pre-arranged position.

-In systems. in: which the common supply is
liable t6 be frequently out of order it is more ad-
vantageous not, to allow the synchronous mo-
tors to run continuously but to connect them up
only on the commencement of a selecting opera-
tion. - The.synchronous. operation of these mo-
tors is then secured in a special manner.

The call sending and call receiving devices are
particularly simple if ‘the synchronous motors
are- equipped. with rotary wipers which connect
the ringing current which is connected in prep-

. aration to the calling station to the common line
when the contact characterizing a wanted sta-
tion -is reached and brings about the operation
of the calling devices at the wanted station.

1f it is desired to.avoid the contacts of the con-
tact banks being subjected to too much wear by
the permanently rotating synchronous motors
and their associated wipers, it is preferable to
couple the wipers with the permanently rotating
synchronous, motors ‘only on the commencement

,of the. selection.:

With party lines 1t is- frequently des1red not
only to call. individual subscribers of the line,
but in special cases to. call a number or all of the
subscribers “together - (collective call). For this
purpose the deviees can be so arranged that on a
collective call, bells are operated simultaneously
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at all the branch stations. Since with this ar-
rangement, however,.the distribution of current

.over the line is unfavorable, it is preferable to

ring the subscribers in succession over the indi-

‘vidual calling positions as the rotary wipers ro-

tate. - For. the jpurpose of characterizing a col-
lective call the ringing key which otherwise serves
for connecting up ringing current at the sending

station can be used.by bringing it into a special - ..

switching operation. A more satisfactory solu-
tion is obtained by using the switching position
characterizing the calling station at the select-
ing switch as a collective call contact, since this
contact at the calling station is iree as.an in-
dividual calling contact.

In order to prevent the speaking device being

influenced in any way by the selecting current,
passing over the line, filter circuits can be ar--
ranged in front of the speaking devices-to-block:

the passage of the selecting current. (having the

usual mains frequency of 50) to the speaking .

devices without thereby prejudicing conversation,

Furthermore blocking means can be provided
at the branch stations which, during a selective
operation for example in dependence uporn sélect-
ing" current transmitted over the line, prevent

. the transmission of further calls on the part.of
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other .stations. While g call is in progress no
blocking means are necessary since secrecy ‘is not
provided and the subscribers determine whether
the 11ne is Iree or not by takmg up- thelr re-
ceivers- and listening.

In the'attached drawings, embodiments of the
invention are shown to Wthh the 1nvent10n is not
limited, in which

Fig.'1 shows a party line to which a plurality

‘of branch stations can be connected.

Flgs and 3 show modifications thereof.

In Flg 1 there is shown a party line GIL: to
which  any number ‘of branch stations can be
connected. "Each of these stations is provided
with a synchronous motor Dm which is supplied
over the transformer Tr from the alternating
current network  common to all the stations.
When these synchronous motors have once been
set in synchronism they operate continuously-in
cynchromsm provided that they are fed from the
same network and no faults due to -line break-
ages or the like occur. The synchronous motors
are each provided with two wipers dm which
‘pass ‘over contacts, of which one is provided as a
calling contact and enables a calling circuit to

be closed, for example, over a bell Wk, this call-

ing contact being arranged in a different position
at each station in the known way. 'The other
contacts traversed by the wiper are connected to
corresponding contacts of a second contact bank
which are connected by the wiper of a dial switch
(W'T) "which is set by hand.  In place of this digl
switch other selecting. ‘devices can be used, for
example key sets in which each key is connected
to one of the contacts. ‘At each station a ringing
key (RT) is provided which according to its
position (to the left-or to the right) determines
the type of call (individual call or collective call).
The speaking devices (TSt) are connected to.the
‘comimon - line "over ‘contacts controlled by the
switchHook or the like. In order to avoid dis-
turbing the speaking devices by the selecting cur-
rent transmitted over the line, a blocking device
Sp’ is provided before the speaking devices at
edch ‘station and ‘if for example low frequency
alternating current is used for selecting, only
passes high frequency (voice frequency) alternat-
ingcurrent.
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.subscriber.

The mode . of operation of the arrangement
shown in Fig. 1 in which the branch stations Tl
and T4 are shown is as follows:

In the rest condition of the system the synchro-
nous motors Dm are connected to the common
network. -over - the, transformers .'Tr. at all the
btanch statlons - They*operate contmuouoly un-
der the mﬁuence of the alternating current. If
now, for example, subscriber T wishes to call
subscriber T4, he fests by way of his telephone
toseé whether the line is already engaged. If
the line is.free he sets his dial switch WT!{ with
its two wipers a and b on contact 4 of the wanted
~The wipers dmla and dmib which
are rota,ting.a»tv this time remain ineffective until

_the ringing key RT at the calling station is thrown

to the left so that the following circuit is set up:
transformer Trl, ringing key RT! in: position e,
wiper ¢ of the dial switch WTI on- contact 4,
wiper dmla on contact 4 and b lead of the com-

mon line GL, wiper ‘dméd at the station T4 on .

contact 4, condenser C4, bell WK, wiper dmab
on contact 4, ¢ lead of the common - line GL, wiper
dmib on contact 8, wiper b of the dial switch
WTI on contact 4, tinging key RTH in position e,
transformer Tri.  The selecting current flowing
in this circult operates the bell Wk4 at the
wanted station on every rotation of the wipers
dm) durmg the time in which the wipers dml
and dmé’ are on the contact 4 which is con-
structed as a segmént. The ringing is thus re-
peated as long as the ringing keéy RTI remains
depressed. When the wanted subscriber replies
conversation can take place. -During this time
also the w1pers of the synchronous motcns are
rotating. -

It is also’ possible in"one réevolution of the
w1pers of the synchronous motors to call not only
one subscribér ‘but any desired number of sub-
scribers. For this, it'is necess&ry to use key sets
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or the like as selectmg switches which enable a -

plurality of keys to. be opela,ted in one selective
ope1 ation.

In ordér to prevent during the calling of one
branch: station further calls proceeding between
other stations, busy signals and blocking devices
can be arranged and be fed, for example, by the
a.lternatmg current ‘transmitted over the com-
mon line during calling.

"At the end of the call the subscribers hang up
their receivers. “The system can be so arranged

- that the’ selectmg‘ switch WT' is restored to nor-

mal again’ through the replacement of the re-
ceiver; the selecting svvltch can alternatively re-
main. in ‘its operated posmon independently of
the replacement of the rece1ve1 untll the next
cali is initiated. o

If 3 'collective call ‘(c‘onference call) to all the
subscribers is required, the ringing switch RT at
the calling station has to' be displaced to the
right into the position g.  In this position  the
ringing circuit  does not only pass over one par-
ticular contact which is closed transitorily on
each rotation of the wiper, but the alternating
ringing -current- is- applied  permanently to the
common line GL. - This alternating current then
switches on the bells at all the branch stations
in succession as soon.as the wipers dm pass over
the associated contacts. . On account of the block-
ing devices connected in front of the speaking
‘devices, intelligibility is not damaged even when
ringing current is ‘being transmitted. ‘To termi-
nate a collective call the ringing switch RT.is
restored to its:original position.

" In the arrangement shown in Fig. 2, which, so
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far'as the speaking and sendihg devices are con-
‘cerned, ‘ecorresponds with Fig. 1, the switches at

the stations do:not rotate; continuously but are

10

15

on. the initiation of a call.

only ‘connected to ‘the ‘common. supply’ network
The construction -of
the switches ‘gs synchronous ‘motors. ensures. the
synchronous ..operation -of. all. switches if ‘these

~.are connected up sunultaneously at.all the branch
istations.
shown:in Fig. 2 is as follows:

The operation: of. the -arrangement

.. Tf “the :subscriber:Tl; for: example, wishes :to

‘call ‘the -subscriber ‘T4, then as in Fig. 1, he’

sets -the: selecting switch. WT{ “on . contact - 4.
‘When the ringing switch “RTI. is brought. into

‘the'.operating position,. the: circuit is completed
forithe alternating currént from the supply net-
~work over.the transformer Trl as follows: trans-
former: Tri, ringing switch RTI in the operated
position; ‘wiper dmla in"the zero position, and

now.on the one hand over.the start relay Rd and
wiper: dmlc.-and -on:the  other hand in parallel

- therewith over the start relay R-at all the other

_sition), ‘and-back -to- transformer: Trl.

‘branch stations (for' example R4 and dmdc at

the station 4), wiper dmlb; (in'.the rest: posi-
tion), ringing switch R'TI.: (in the operating po-
In: this

. circuit: the start relays R are operated at: all the
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-and
“(dmid; dmAd, etc.): which, for example, are .con-

- branch: stations and by way:of their contacts
iyl
-nous’ motors. (Dm,

rd, etc.) connect’ the ‘associated synchro-
Dmd,. etc.) to ‘the ‘common
network. " All the synchronous motors start up
- -establish - locking - circuits. over - wipers

structed as rotary off-normal contacts, which

‘circuits are independent of the associated relays

. Reduringirotation....The start: relays R :are dis-

connected. when the synchronous motors are seb
“in:operation and are reconnected after the com-
-pletion - of “each rotation,
ccurrent is still flowing over the line, the synchro-

If then -alternating

nous motors remain connected.

' 'When now the wiper ‘dml passes to contact 4
at' the calling station,; a . circuit is.set up for
the:bell: Wk4 of the wanted station in.the same
way as in Fig. 1. The. bell operates transitorily

‘each time:the wiper: occupies . the associated seg-

ment. . When the called party. replies; ringing

current is . disconnected by throwing . over the

ringing -switech RTI. .'The. synchronous. motors

‘continue, for-the: time being; and on. reaching
the zero: position, the relays R.'no: longer ener-

gize on -account of ‘the absence of alternating

“ringing ‘current and :consequently. the synchro-
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nous motors are dlsconnected and remain in the

‘zero position.

Ifa: -collective “call “(conference call) s to be

'set:iup, the mode of ‘operation’is different from
‘that of the system in Fig. 1.

In this case, the
selecting sw1tch and not the ringing switch of

“the. calling statlon is‘used ‘to characterize: & col-

lective eall in that a calling contact associated

" with the station 1tse1f is-used, since that at the

calllng station is not othermse required for ‘call-
ing. Thus, a special sw1tch1ng position of the
ringing sw1tch for collective calls is avoided. ‘At
the calling  station T, by settmg the selectmg

‘sw1tch WTI on contact f. (=contact [N ring-
umg circuit 1ndependent of the wipers dmla and
dmlb is plepared over. the party line GL. ‘As
~500n. NOwW- as the- ringing key RTI 'is operated;

‘ “a,lt‘e‘rnating current - flows -permanently over: the

T

eommon line, -as in Fig.-1, whereby on every ro-

tation of ‘the synchronous motor the bells. at.
the various branch. stationsare. operated suc-

3

cessively in" the same way as has been described
in connection with Fig. 1.

The system can - alternatively be. so arranged

that Wwhen the selecting switch is set on'a special

contact: for: collective calls, the bells at all the
branch- stations are operated simultaneously  to
promote a collective call. ' In this case, it is nec-

essary to feed all the bells s1mu1taneously over :

the common line.

. Intsystems according ‘to Fig. 3, the synchro=

nous motors.are permanently connected to:the
station as in Fig. 1, but in this case the system
is.so arranged that the wipers of these switches
do not rotate permanently but only during the

.period of selection:so that the contacts traversed

by these wipers:are only little used.  The other

devices -at the- stations are fundamentally the

same as.in’ the arrangements accordmg to Flgs
1 and 2.

‘The mode of operatlon is as follows:

If for example subscriber TI wishes to call
subscriber ‘T4, alternating current is.connected
to the common lihe . GL after the selecting switch

. WT{ has' been :set on contact 4 and after the

ringing key RTI has been operated.. ‘The alter-
nating current is"applied over the transformer
Trl and-over the wiper dmla:in the zero posi-
tion. . This alternating current does not only

traverse the start relay Rl at the calling station.

arranged in bridge across the line, but 'in addi-
tion ‘all the other parallel starting relays at the

energizing of fthe starting relays R, the coupling
relays (X1, K4, etc.) atall the branch stations,
are.connected.up to.the transformers Tr in par-
allel with ‘the -rotary. magnet.. The coupling
magnets couple the wipers (dmi,. dm4, etc.) to
the rotary magnets so that they. traverse their
associated. contact. ‘banks synchronously at all
the stations.” When wiper dmie reaches.contach
4 of the wanted party, a circuit is completed for
the-wanted party’s bell Wk4, in-the same man-
ner as: already described apropos of Figs. 1 and
2. -The: bell ' WkA. operates each.time the associ-
ated contact is passed. over. - 'When the wanted
party. replies. the ringing key RTI{ at the calling
station is: restored to normal and disconnects
the ringing current.. ‘On'reaching the zero po-

_sition, -the start relays.R can no:longer ener-

gize, . so that the coupling magnets ‘are discon-
nected.  The wipers  at 'all stations are:thus
brought to rest in the zero- position while the
synchronous. motors: themselves continue. to ro-
tate continuously, under the influence of the al-
ternating current from.the supply. network,

~If ‘a. collective call-is to be set up, the select-
ing switch. WTI.-is set on the contact I (=con-
tact ¢) associated with the: calling- subscriber,
for example TI.w:Over. this contact, after the
ringing key RTI has been operated; alternating
current. is.permanently connected to the com-
mon line; so'that the bells at all the branch sta-
tions: of - the:common line -are operated in suc-
cession. < If, however, it:is desired to:operate the
bells at all-the stations simultaneously for a con-
ference call;a-‘special calling ‘contact for con-~
ference “calls ‘for- example, contact 9, must be
provided over which the bells at all the stations
are operated simultanecusly.

- 'What, isclaimed is: ‘

.1, In; combination with' a telephone svstem
comprising a .party line serving a plurality:of sta-
tions each having connected to said line a se-
lectmg device; a synchronouis motor at’eachsta-

‘tion: for driving the selecting device at that sta-
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ton. and an- alternating current network serv-

ing said stations independently.of said telephone:

line for operating said motors in synchronism.

2./ In combination with a telephone. system
comprising a party line serving a plurality of sta-
tions each having connected to said line a select-
ing device, a synchronous motor at each station

for driving the selecting device at that station,

and an alternating current network.serving said
stations independently of said felephone line for
operating said motors in synchronism, said mo-
tors -being ' permanently connected to said net-
work and operating continuously.

3. In o telephone system; a party line serving
a plurality of stations, a selecting device at each
of said stations connected to'said line, an alter-
nating current network serving said stations in-
dependently. of said party line, a synchronous
motor at each station operated continuously by
current received over said network, and means at
cach station operable in one way to mechanically
link the motor at that station to the selecting de=
vice thereat thereby to drive said selecting device
and operable in another way to free the motor
from the device thereby to permit the dev1ce to
remain- idle.

4."In a telephone system a party 11ne serving
a plurality of stations, a selecting device at each
of sald stations connected to said line; a synchro:
nous motor at each station for driving the select-
ing device thereat, an ‘alternating current net-

work serving said statlons independently of said

telephone line, means at each ‘station for com-
bleting an operating eircuit from said network to
the motor at that station, and means at one of
said stations for operatmg said last means at all
of said stations simultaneously. .

5. In combination, an alternating curremt net-
work, a plurality .of synchrorous motors operated
by current received over said network, a plurality
of rotary . switches driven in synchronism each
by one of said motors, a signalling line common
to said switches, a signal receiving  device asso-
ciated with each switch, said devices connected
to said signalling line in turn by their assoclated
switches, and means for impressing signalling

current upon said line continuously thereby to

operate said devices one after another:

6. In combination, an slternating current net-
work, a plurality of synchronous motors operated
by current received over said network, a plurality.
of rotary switches driven in synchronism each by
one of said motors, a signalling line common' to
said switches, a signal receiving ‘device’ associ-
ated with each switch; said’ devices connected to
said signalling line in turn by their associated
switches, means operated by current received over
said -network for impressing slgnalhng current
upon said-line periodieally and in synchronism
with the connection of a particular device to
said line, and variably operable selecting means
for synchronizing the application of said- ‘signal=
ling current with the connection to- sald line of

-any desired one of said devices.

7. In combination, an alternating current net-
work a plurality of synchronous motors operdted
by current received over said network; a plurality
of multi-position switches driven in ‘synchronism
each by one of said motors, a signalling line com-=-
mon to said switches, selecting means associated
with one of said switches, said selecting means
adapted to be set variably to impress sighalling
current upon said line over the wipers of said one
switch as ‘said one switch passes through any de-

sired position, ‘and-a. plurality of signal receiving .

2,203,756

devices ' associated - with other ones of said
switches, each of said deyices being connected to
the line over the wipers of a particular switch
as that switch passes through a particular. po-
sition.

‘8. In: a telephone system; a party hne serving
a plurality of stations, a multi-position switch
at each 'station, a - device at - éach - station
connected. to the line by the switch thereat when
said switch = occupies” a - particular position,
the -devices "at  the different  stations being

eonnected . to said ‘line in ‘different positions

of their associated switeches, an alternating
current . network - serving -said stations inde=
pendently of said party line, and 4 synchro-
nous motor at each station operated by current
received over said network, -said motors driving

* the switches at said stations in synchronism.

9. In 4 telephone system, a party line serving
a :plurality of stations, -a -multi-poesition switch
at each station, 'a device at each station con-
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nected to-the line by the switch thereat when said

switch. occupies a particular position, the devices
at the' different stations being connected to said

line in .different ‘positions of their associated 2

switches, an alternating current network serving
said stations, a synchironous motor at each sta-
tion operated continuously by current received

from said network, and means at all stations con-
_ troled.in"unison over the party line for mechani-

cally linking the motors at the individual stations

tothe switches at the corresponding stations,

thereby - to initiate operation of said sw1tches
simultaneously.

10. In & telephone system, a palty line serving
a-plurality of stations, -a ‘multi-position switch
at-each station, a device at each station connected
to-the line by the switch thereat when said
switeh occupies a particular position, the devices

‘at the different stations being connected to said :

line in different positions of their asssociated
switches, an alternating current network serving
said stations, a- synchronous motor at each sta-

tion operated by current received over said net-
work, sa,zd motors driving the switches at said

stations in synchronism, and means at each sta-
tion for 1mpresss1ng current upon said party line
thereby to operate the devices at the other sta-
tions in turn. as said devices are connected to
said line by their associated switches. - _
211 In a telephone system, a party line serving
a plurality of -stations, an alternating current
network serving said ‘stations independently of
-said party line, a rotary switch at each station,

synchronous ‘motors at the stations ‘oeperating =i

over said alternating current network and driv-
ing said switches in synchronism, a device at

each station.connected to said party line by the -

switch at-that station during a portion of the
rotation. of said switch, the connection of each
device .being out . of phase with the connection

s
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of the other devices, and means.at each station

including the switch. thereat for applying cur~
rent.to the party line concur rently with the con-
nection to said party line of the device at any
desired other station thereby periodically to actu-
ate said device.

" 12. In'a telephone system, a party line serving
a’ plurallty of stations; an alternatmg current
network serving said . stations mdependently of
Said party line, a rotary switch at each station,
synchrenous motors at the stations operated con-
tinuously by current received over said network,

means-at all of said stations operated in unison'

from any-of the stationsto-mechanically link the

i~
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motors at the individual stations to the corre-
sponding switches thereby to drive said switches
in synchronism, a’' deviceat- each station. con-
nected to said party line by the switch at that
station. during a portion of the rotation of said
switeh, the connection: of each device being. out
of phase with theé connection of thée other de-
vices, and means_at each station including the
switch thereat for applying current. to the party
line  concurrently - with the :connection to said
party line of the device at any desired other sta-
tion thereby perlodmally to actuate said device.

13. In a telephone system, a party line serving
a plurality of stations, an - alternating current
network ' serving said stations independently of
said. party line, a rotary switch at each station,

.synchronous motors - at -the stations operating

over said alternating current network and driving
said switches in synchronism, a. device at each
station connected to 'said party line by the switch
at that station during a portion of the rotation
of said switch, the connection of each device be-
ing out.of phase with the connection of the other
devices, a selecting switch. at one station, said
selecting switch having a plurality of. positions
each corresponding to one of the other stations
and. effective. when moved to a ‘position corre-
sponding to'a particular station to cooperate
with the rotary switch ‘at said one station to ap-
ply current to the party line concurrently with

. the connection to said:party line of the device

at . said particular station thereby periodically

“ to actuate said last device.

j35

14. A telephone system as claimed in claim 13;
wherein said selecting switch.also has a special
position and -is effective when moved to said

“special position to apply current to said party

~line continuously during one or more revolutions

of: said rotary switches thereby to actuate each
device one or more times.

15, In a telephone system, a party line serﬁng

“”a ‘plurality of stations, analternating: current

45

. network serving said stations independently: of

said party line, a rotary switch at each station,
synchronous motors at the stations operating

-over said alternating current network and driving

" said switches in synchronism, a ringer at -each
" station connected to said party line by the switch

50

gt that station during a portion of each.revolu-
tion of said switch, the connection of each ringer
being out of phase with the connection of the
other. ringers, and means for impressing ringing

‘current upon- said line continuously during one
. or more revolutions of said switches thereby to

actuate each ringer one or more times. .
+ 16. A telephone system -asclaimed in claim

5

15, wherein said ringing. current is alternatmg
current derived from said network. :
17. In a telephone system, a party line serving
a plurality of stations, an alternating current
network serving said: stations. independently ‘of
said party line, a rotary switch at each station,
synchronous motors. at: the stations operating
over said alternating current network and driv-
ing said switches in synchronism, a ringer at
each station connected to said party line by the
switch at that station during a portion of each
revolution .of said switch, the connection of each
ringer being out of phase with the connection of
the ~other ringers, and means' at each . station
including the switch thereat for impressing ring-
ing current. upon said party line concurrently
with- the connection to said- party line of the
ringer at any desired other station thereby. pe-
riodically to actuate said last ringer. ' -
*18.-In ‘a 'telephone system, a party line serving
a plurality of stations, an-alternating current
network serving -said stations independently of
said party. line, a rotary switch-at each station,
synchronous motors. at the . stations’ operating

"over said alternating current network-and driving :

said ‘switches 'in synchronism, a ringer: at each
station connected to.said party line by the switch
at that station during a portion of each revolu-
tion of said switch, the connection. of each ringer
being out of .phase with the connection of the
other ringers; and means at each station includ-
ing the switch thereat for impressing alternating
current derived from said network upon said
party line concurrently with the connection to
said party line of the ringer at. any desired other
station thereby periodically to actuate said last
ringer.

19. In a telephone system, a party line serving
a plurality of stations, an alternating current
network serving said stations lndependently of
said party line, a rotary switch 4t each station,
synchronous - motors - at the stations operating
over said alternating current network and driving
said -switches' in synchronism, a ringer at each
station connected to. said party line by the switch
at that station during a portion of each revolution
of said switch, the connection of each ringer be-
ing out of phase with the connection of the other
ringers, means for impressing alternating cur-
rent derived from said network upon said party
line to actuate one or more of said ringers, a
filter- at: each station for blocking said derived

alternating current, and talking instrumentalities

.at each  station connected to the party line is

through said ﬂlter
RICHARD URBAN,
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