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PARTY-LINE AUTOMATIC TELEPHONE SYSTEM.

Application filed February i, 1928, Serial No. 616,429. Renewed January 5, 1927,

The present invention relates to party
line automatic telephone systems in general,
but is concerned more particularly with sys-
tems of the above kind in which the char-

5 acter or the nature of application of the
ringing current for signalling a called party
line subscriber is determined by a terminal
individual to each station, reference being
had to the co-pending application of Owen

10 et al., Serial No. 246,643, filed July 25, 1918;
and the main object, briefly stated, is the
production of new and improved circuit ar-
rangements whereby the amount of equip-
ment used in a system of the above character

15 to select the ringing current to be applied
to a called party line is reduced to a mini-
mum; whereby the operation of the system
from the standpoint of the wire chief and
his assistants is simplified; and whereby the

20 marginal features found in prior systems
of the same nature are removed.

Another object incidental to the carrying
out of the main object is the provision of
circuit arrangements whereby a simple
single-motion switch individual to each con-
nector in the system picks out the ringing
current in accordance with the connection
of the individual ringing current selecting
terminal of the called station.

Other. objects which are concerned mainly
with the circuit details will be met with and
fully explained during the course of the
specification. , » »

The drawings, comprising Figs. 1-3, in-
clusive, which accompany this specification
show by means of the usual circuit diagrams
a sufficient amount of apparatus in a system
of the type to which the invention relates to
enable the invention to be understood and its
utility appreciated. :

Fig. 1 of the drawings shows the substa-
tion A of which the line terminates at the
exchange in the line switch C; the first se-
lector K accessible to the line switch C;
and also the second selector F (denoted by
the dotted rectangle bearing that reference
character) accessible to the first selector E.

Fig. 2 shows the.connector H accessible to
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the second selector I, Fig. 1, and having ac- .

50 cess to a number of lines. One of these lines
is the party line on which the substation A’
is located. This drawing shows also the
frequency celecting switch FS which is in-

dividual to the connector H, and the com-

mon controlling switch CS which is common
to all the connectors in the exchange. Also,
the intermediate distributing frame I. D. F.

55

and the main distributing frame M. D. I

are shown.

Fig. 3 discloses a modification and may be
substituted for Fig. 2. 'This drawing shows
an alternate. method for setting the fre-

60

quency selecting switch FS’ and the slightly

different control switch CS” which is neces-
sarily different on account -of the different
scheme -utilized in setting the frequency se-
lecting switch. v

Referring now particularly
invention will be described generally with
reference thereto. The line of substation A’
terminates as. usual at the line side of the
main distributing frame M. D. F., and is
connected by the two-wire jumper 193" to
the protector or switchboard side of . the
M. D. F. The protector side of the M. D. F.
is connected by switchboard cables to the
line switch side of the intermediate dis-
tributing frame I. D. F. The three con-
ductors for the line switch are taken off the
line switch side of the 1. D. F., as shown.
Sinee the line of substation A’ is a party
line, the associated contacts on the line
switch side of the I. D. F. are not jumpered
directly to the connector bank side of the
I. D. F., but are connected by means of the
jumper 192’ to a so-called “idler-block,” one
of these being used for each four-party line.

The idler block shown has five sets of
terminals. * One of these sets of terminals is
used up by the jumper 192/, leaving the
other four sets of terminals for use in run-
ning jumpers, such as 191”, between the idler
block and the connector bank side of the
L. D. F. The idler block shown, it may be
stated, is representative of the others.

The contacts of the connector banks are
cabled over to the connector bank side of the
I. D. F. and are there connected up in or-
der. Each set of connector bank contacts
represents a station which may be a station
on an individual line or a station on a party
line, depending upon to where the associated
jumper, such as the jumper 191/, is connect-
ed. Any four sets of terminals, in the same
group or in different groups of conmnectors,
may be assigned to any party line. For in-
stance, in the drawing the fifty cycle sta-
tion on the party line shown has been as-

1]

to Fig. 2, the
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signed the set of terminals 157—160, and the
other stations, sixty cycle, thirty three cycle,
etc., may have assigned to them any of the
mnety nine other sets accessible to the same
connector or sets accessible to other groups
of connectors, merely by running the proper
jumpers.

‘When a party line station is signalled, it
is necessary that the signalling be dome in
such a manner that the other stations on the
line are not signalled. In this particular case,
it has been chosen to use the so-called har-
monic system of ringing. The four 06‘181“1-
tors which  supply “the harmonic ringin
current are shown diagrammatically in tae
lower left-hand corner “of the drawing, and
they furnish ringing current of the ploper
frequencies to selectwe]y operate the tuned
ringers on the party. lines.

Tn order to choose between the four sources
of ringing current when any particular sta-
tion is called, the frequency selector F is
provided for the connector I and is oper-
ated over the common impulse conductor 177
after the associated connector has been set on
the called line. The frequency selecting
switch F'S is guided to pick out the particu-
Iar frequency desired under the control of
relay 105 of the connector H, which relay,
in turn, is controlled in accordance with the
cross connection of the bank contacts en-
gaged by the ringing current wiper 155 of
the connector H.

The contacts in the bank of wiper 155, of
which one is provided for each station called
by way of the connector X, are cabled to the
left-hand side of the 1. D. F. along with the
line and test contacts as shown. Smce there
are four connector bank contacts in each set,
the jumpers, such as 191/, are four-conductor
jumpers and the fourth conductor of each
connects with one of the four stop conductors
191-194, inclusive, which are connected to
the idler blocks, ag shown. The correct stop
conductor is, therefore, connected back to
the ringing current terminal of each sta tion,
and prov1des for controlling the frequency
selecting relays, such as 1’@1{LV 105 of the con-
nector H in such a manner that the fre-
quency selectms such as the frequency selec-
tor I'S, are set for any one of the four fre-
quencies of ringing current, depending in
any one case upon which of the four sets of
terminals on the idler block the terminals
of the selected station are connected to.

The line switches of the system, of which
only the line switch C, Fig. 1, is shown, are
mechanically of the well-known rotary type
of which the wipers have no normal posifion
and move in a forward direction only. The
selectors and connectors, such as F, F, and
H, Figs. 1 and 2, and H of TFig. 3, are of the
usual vertical and rotary type and, accord-
ingly, their bank contacts are arranged in
horizontal rows or levels.
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The frequency selecting switches, such as
the frequency selecting switch F'S, I‘AL 2, and
the frequency se]ectlno switch F&’, Fig. 3,
are of a simple type of single-motion S\V1toh,
being operated in a fOl“’»c.l'd direction by
their respective operating magnets and re-
stored to normal by their respective release
magnets.

The control switches CS, Tig. 2, and CF’,
ig. 8, have wipers which are moved in a
forward direction only by their respective
stepping magnets. These switches are of
the type of which the wipers are advanced
upon the deenergization of the c‘ssocm*od
stepping magnet rather than on the ener
gization of said magnet.

Throughout the drawings, the  relays
which have slow acting characteristics ave
denoted by the shading on the lower ends of
their cores or else by the solid black portion
on the upper ends of their cores. The relays
which have cores shaded on the Jower end
are the usual so-called “slow acting” relays
and are slow to fall back but not noticeably
slow to pull up. On the other hand, the re-
lays which have the upper ends of their
cores shown solid black are slightly slow to
pull up, in addition to being slow to fall
back.

In order to explain the operation of the
system, it will be assumed that the sub-
scriber at substa.tion A desires to converse
with the subscriber at the party line sub-
station A/, Fig. 2.

‘When the receiver is removed at substa-
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tion A, line relay 14 energizes over line con-

ductors 11 and 1. Upon_enelglzmg, line
relay 14 places ground on private normal
conductor 9 at armature 20, thereby making
the calling line busy, and closing a circuit
for switching relay 13 and stepping magnet
15 in series. As a further result of the
energization of line relay 14,1t counects tes
wiper 22 to the junction of switching re 1.,
13 and stepping magnet 15 at armature 19
In case the trunk upon which the wipeis
of the switch are standing is idle, swnchmo
relay 13 energizes immediately. Assuming
the trunk to be busy, however, switching re-
lay 13 is short-circuited by the ground poten-
tial encountered by test wiper 29 on the busy
test contact and does not energize, and ihn
wipers are rotated step by step by the
buzzer-like action of stepping magnet 15,
which is operated through test wiper 22.
When an idle trunk is reached. which trunk

it will be assumed is the one terminating in .

bank contacts 24--26, inclusive, switching re-
lay 18, being no longer short-circuited, enet-
gizes in series Wlth stepping magnet 15,
Stepplncr magnet 15, however, does not ener-
gize at this time on account of the high re-
sistance of switching relay 13. Switchine
relay 13, upon energizing, opens a point in
the test circuit and prepares the holding cir-
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cuit at:armature-17, and at armatures-16 and:
18 disconnects line- conduetors 11 and: 12
from the winding of line- relay 14 and
ground, and extends them by way of wipers
21 and 23, bank contacts 24 and 26, conduc-
tors 27 and 29, .armatures 57 and 60 and
their resting  centacts, to the upper and
lower windings of* line-relay 35 of the se-
lector E. L o

Line relay 35 now energizes over the call-
ing subscriber’s loop and:closes at’ armature
51 .a circuit for release velay 36. Upon
energizing, release relay 36 opens a point
in the circuit of release magnet 44 and pre-
pares a circuit for vertical magnet 40 at

armature 53, and  at armature 52 places

ground on release trunk conductor 28, there-
by closing the usual holding circuit for
switching relay 13 of the line switch C be-
fore quick-acting line relay 14 has had time
to deenergize. . ,
When the calling subscriber- operates his'
calling device in accordance with the first
digit in the desired number, the circuit of

“line relay 85 is opened a corresponding

number of times. Each time line relay 35

“deenergizes in response to one of the inter-

ruptions thereby produced, it closes a circuit
for vertical magnet 40 as follows: from

“ground by way of the resting contact of

armature 39 and said armature, armature 51
and its resting contact, armature 53 and. its
working contact, relay 37, and vertical mag-
net 40 to battery. - By the operation of ver-
tical magnet 40, the wipers 61-63, inclusive,
are raised opposite the desired level of bank
contacts. Relay 37 is energized in series
with vertical magnet 40 and, being slow-
acting, retains ~its armature attracted
throughout the vertical movement. As a
result of the energization of relay 37, a cir-
cuit is closed at armature 54 for stepping
relay 38 by way of off normal contacts 43
(which close upon the first vertical step)
and interrupter contacts 42. Stepping ve-
lay 88, upon energizing, closes a lockingcir-
cuit. for itself at armature 55. and at arma-
ture 56 prepares a circuit for rotary mag-
net 41. o

At the end of the vertical movement, slow-
actingrelay 37 deenergizes and completes the
circuit of rotary magnet 41 at armature 54.
Rotary magnet 41, upon. energizing, ad-
vaunces the wipers 61-63, inclusive, into en-
gagement with the first set of bank contacts
in the selected level, and, near the end of its
stroke, opens the ecircuit of stepping relay
38 at interrupter contacts 42. Stepping re-
lay 38, upon deenergizing, opens the circuit
of rotary magnet 41 at armature 56, where-
upon rotary magnet 41 deenergizes also and
closes its interrupter contacts 42 again. In
ence the trunk terminating in the first set of
bank contacts is idle, switching relay 39 en-
ergizes immediately. Assuming the trunk

to be busy, however, switching relay. 39 is:
short-circuited by the ground potential en-
countered by test wiper 62, and stepping re-
lay 38 energizes from this same ground po+:
tential and closes the cireuit of rotary mag-
net 41 aguin, whereupon the switch wipers
are rotated ‘into engagement withi the next
set. of bank contacts. This alternate opera-
tion of stepping relay 38 and rotary magnet
41 continues until an-idle trunk is reached;
which trunk it will ‘be assued’ is- the one
terminating in bank contacts 64-66, inclu-
sive ‘whereupon switching relay: 39, beirie ne:
Ienger short-circuited: energizes in  series-

with stepping relay 38:  Stepping relay 38,

however, does not energize at this time on ac-
ccunt of the high resistance of switching re-
lay 39. Switching 1lay 39, upon energiz-
Ing, opens a point in the test circuit and pre-
pares thie holding circuit at armature 58;
disconnects ground from armature 51 of-line
relay 35 at armature 59. thereby opening the
cireuit of release relay 36; and at armature-
57 and 60 disconnects conductors 27 and 29
from the windings of line relay 35, and ex-
tends them by way of wipers 61 and 63 and’
bank contocts 64 and 66 to the windings of
the line relay” (not shown) of the selector F.

When the subscriber operates his calline

device in-accordance with the seeond digrt
in the desired number. the selector F raises
its wipers opposite the-desired level of bank
contacts: and. upon the - initiation of the
trunk sel-cting movement, selects an 1dle
trunk, which trunk, it will: be assumed.. is
the one comprising conductors 67—69, in-
clusive. and extending to the connector H-
Fie. 2. In response to the seizure of this
trunk. line relay 101 of the connector H en-
ergizes over the calling line and closs: o
civenit for releace relay 103 at armature 131:
Release relay 103, upon energizing, prepares
a cireuit for vertical magnet 111 at armature
134 propaves a circuit fov relays 107 and
109 at simature 13835 and at armoture 132
places ground on release trunk conductor 68,
thereby eatablishine the usnal nokling cir-
cuit for the switching relave of the lire
ewiteh C and the selectors E and:F.

When the calling subseriber- onerates his
calline device in accordance with the: next
digit in the desived nwmber. the cirenit of
line relay 101 of the conneetor H is.openred
a- corresponding number of times and. unom
wneh of the resulting deenergizations of ling
relay 101. a circuit is closed. for vertical
magnet 111. the cirenit at the time of the
first closure being as follows: fronr ground
by way of armature 181 and its re-ting
contact. armature 134 and its workine con-
tact, contact of off normal spring 114 and
said spring, relav 104, and vertical maoret
11140 batterv. Ry the operation of vertical
magnet 111, tho wipers 153-156, inclusive.
of the connectorr H' are-raised step by step
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until they stand opposite the desired level
of bank contacts, which in this case is the
level in which inc line of hbxmﬁon A ter-
minates. Mdmﬂ()ﬁl isenergize series with

vertical magnet 111 and. bei ng ﬂow acting,
is maintained energized f‘nm wout the vei-
tical movement. \xeh'\' ves at arma-
ture 185 to maintain its own circuit and that
of vertical magnet 111 intact after the off
. normal springs have shified as t'mv do upon
the first ver tleal step. At ‘the end of the ver-
tical movement, slow-aci ing relay 104 deen-
ergizes and transfers the operating cirenit
to rotary magnet 112.

When the calling subscriber operates his
calling device in accoxd‘u ce with the next
and Jast digit in the desired number, an im-
pulse of current is sent to rotavry magnet
112 upon each of the resulting deenerei

“tions of line relay 101, the first impulse of
current being sent over the fol]owmo cir-
cuit: from oround by way of armaturve 131
and its re stmo contact, armature 134 and
its working cont‘wL. Vlm‘ma’lv open contacts
controlled by off novmal spring 114, arma-
ture 185 and its resting contact, resting con-
tact of armature 144 and said ﬂ,i"z:mtur
resting contact of armature I anct said
‘armature, and rotary magnet 112 to baf(ew
BV the operatlon of ro ‘r‘uv magnet . the
wipers 153-156, inclusive, ave 1.‘0t‘vfe(1 S‘;‘ep
by step into engngemen’c with the terminals
157-160, inclusive. of the desired line. Re-
lay 108 is energized in multiple with ro-
taw magnet 112 and, being. slow-acting. is
maintained energized lhr(\nOhom the .otwrv
movement. Unon energizing, relay 108 mc
connects test wiper 154 from the upper wind-
ing of switching relay 109 and connects it
- with busy relay 107 at armature 146. and at
armature 147 pl‘lces a shunt louvd arma
ture 144 and its resting contact of busy re-
lay 107 so as to OU“rd its ‘own -circuit and
that of rota Ty ¥ ‘naO'nct 112 from being opened

5: prﬂm%turely by busV relay 107, in case that

relay energizes during the rotaw movement,
due to test wiper 154 passing over busy test
conitacts.

Assuming the called ling to be busy, test
contact 158 is grounded and busy relay 107
is accordingly ‘energized when the switch
wipers come to rest on the desired set of
contacts, and relay 108, upon deenergizing
at the end of the rotary movement, compleues

a locking circuit for busy relay 107 as fol-
1ows from ground by way of the working
contact of armature 183 and said almature

armature 143 and its working contact, nor-
mally closed contacts controlled by armature
146, and busy relay 107 to battery. Also,
since busy relay 107 is energized, slow relay
108, upon falling back, disconnects itself
and - =~otf11y mavnet 112 from the operating
civeuit so as to prevent any further opera-
tion of the switch wipers and any further i

1,840,157

operation of relay 107 in case the calling sub-
scriber should again cperate his. cfﬂhno de-
vice.. Busy 1'91‘1‘.7 107 at its lower armature
conuects the busy lead to the lower heavy
talking conductor, thereby sending back the

ustial busy tone to the calling subscr‘bnr to,

inform him that he cannot oLL‘un he desired
connection for the time being. Upon hear-
ing this tone, the calling subscriber replaces
his receiver, Whu‘eupon the partly estab-
lished connection is released in the usual
manmner. : :
Assuming now that the line of substation
A7 is idle when substation 47 is called as
hereinbefore described, test nontacu 158 1s
not grounded and busy 1 d‘ay 107 is conse-
ok 1em1y not encrgized when the switch
wipers come to xe:m on the terminalg of the
desived line, and slow-acting velay 108 JPOH
deenergizing, completes o civcuit for the

upper winding of swilching relay 109 in se-
vies with the ‘*W”‘c"l i the-line
switch (not shown with the
called line as folloy *sa: 1o nd by way’
ot the working conta ¢ 183 and
said arinature, armatuare il 1% resting
contact, upper winding vitching legay
109, resting contact of ure 146 ‘1‘1CL
said armature, test Wip , test contact
158, private mormal ¢ xctm' 162, and

the swi v\,hmw

&
v ine associated with the
ca]led Iine. "The swﬁ;clmg relay of the
11 ed line gwitch, which relay corresponds
) 13

switching relay
Fig. 1, energizes oz
owing to the usual
arrange nent betweel

of the associated 711
this switching relay ¢
battery and p“-‘o*md col

line but does not
w1pe1s.
in ’rlm co

1 switch C,
at this time
eal interlocking
vriature and that
ay. Consequently,

snnects the normal
u-,(;’non of thecalled
1’1\ a

agssociated

connect up

311 ed armature

szround on test 149
connec y th Tes 148
and if,-j: aund ot e omunects To-
tary ma.{zn\* 112 oy cm the op-
era fmo civenit and 1 to pick-up
reluy L{)b throngh As 5001,
atfter this ccen I8, a8 Wi arrives upoa
its firgt or sizth co atac h owtr“l

of step: >mg 11"0‘16’L 17
on the comx
bV 070 sing 2
follows : from
ple--ﬂp eondu
175 of the #i
closed contact
oi relay 105,.r

1g contact of

i
ek

m*

o

r> ed r»—
@ w

Alo work-
1(1 arma-
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ture, and rotary magnet 112 to-battery. Re-
lay 105 energizes over this circuit, but
neither ctepping magnet 112 nov relay 108,
which is in multiple swith it, energizes on
account of the high resistance 115. - Relay
105, upon-energizing, locks. itself to-release
trunk conductor 6 and disconnects its own
winding from the piek-up conductor at.ar-
mature conuects up wiper 155 at arma-
ture 13%; disconnects -wiper 178 of .the fre-
lector S at armature 139; and
at a re 138 connects up stepping con-
ductor 177. ’ o

Upon the next energization of contrel re-

lay 180, the usual circuit.is- closed for. step-

ping magnet 178 of the control switch. at
crmatire 182, whereupon magnet 178 ener-
gizes and mnioves the . associated pawl -into
engagement with the next .notch on the
ratchet wheel but does :not advance wiper
179, As o further result of the energization

of relay 180, ground .is -placed-on the.com-

mon stepping -conductor 177 ‘at .armature

181, thereby closing a -circuit for -stepping

magnet 172 of the frequency selector. Step-

ping magnet 172 now energizes and advanees

el
the wiper 173 into engagement ‘with the first
assceinted bank contact. -
on the subsequent deenergization of re-
lay 180, the circuit:-of stepping magnet 178
of the control switch CS is opened and

et 2

ground is removed from stepping conductor

177, Upon the deenergization of .stepping

magnet 178, the wiper 179 is advanced into

engagement with the bank contact in which

the first stop conductor 191 terminates,-
thereby placing a ground on said-stop con-

ductor 191, This, however, "dees ‘not -have
any effect as regards the connector H. The
wiper 175 is advanced -again upon each of
the subsequent energizations of  control re-
lay 180 -until said wiper 173 comes into en-

gagement with the third :associated ‘bank .
contact or ‘the ‘one which is:associated with |

the fifty-cycle generator. This oecurs, of
course, while control relay 180 is energized
and while wiper 179 of tle control switch

CS is.on the bank contact:in which :the sec-

ond stop conductor 192 terminates.

‘Upen the next deenergization :of - control-

relay 180, stepping magnet 178 deenergizes
and’ ,
with the hank contact in which the ‘third
stop conductor 193 terminates. Since the

> jumper 1977 is connected -with ‘the fourth

set or the fifty-cycle set of terminals on:the
idler-block, ground is placed on ringing cur-
vent terminal 159 of the called station A’ by
way of the control switch CS, the fifty-cycle
stop conductor 193, a conductor ‘of jumper
1917, and cenductor 163 ‘to ‘bank contact
159, This ground potentisl is extended
through “wiper 155 and :armature 137 :and
its working contact ‘to ‘the junetion -of 're-

lay 105 and resistance 115, thereby short-cir-

acivances “wiper 179 into engagement

cuiting relay 105. Relay 105 accordingly.
‘deenergizes; disconnects the common step-
.ping .conductor 177 from stepping magnet
172 of the ‘frequency selector at armature

‘1385 and:-at armature 139 connects up wiper
173, “whereupon ringing current from the
selected source is intermittently prgjected
out on the called line, returning by way of

the -upper talking conductor and the upper

winding of ring-cut-off reiay 106. Relay
105.1s net operated again when pick-up con-

0

(4]

ductor 176 is next grounded, for the reason

‘that off normal contacts 175 of the fre-

quency selector F'S are now open. As is
well-known, the ringing current .projected
out on the called line passes through. the
four bridged bells in multiple. However,
only the bell .at substation A’ responds be-
«cause it is the only .one tuned to the fre-
quency of ringing current that is being sent
out. .

‘When ‘the subscriber at substation A’ .re-
sponds to the ringing of his bell by remov-
ing his receiver, a direct.current bridge is
closed across the conductors of .the -called
line, whereupon ring-cut-off relay 106 ener-

.gizes through its upper winding; closes a.

locking -cireuit ‘for itself at:its lightly ad-
justed armature 141;.and at armatures 140
and 142 disconnects the line wipers from its
own upper winding and -the source of ring-
ing current and extends them -to the wind-

ings of battery feed impedance 102. The
«calling.and. called subscribers may now eon-

verse. with each other as desired .over the
talking .cireuit which is -outlined by the
heavy conductors and, when .the cenversa-
tion is terminated, they replaee -their .re-
ceivers. :

When the receiver is replaced at the called

substation A’, the direct current bridge is
“removed from across the line conductors,

and talking battery.ceasesto flow.

| ‘When the receiver is replaced at the call-
ing -substation A, the .circuit of line relay
101 :0f the connector H is opened and line
relay 101 aceordingly deenergizes and opens
the circuit of release relay 103.  Slow-act-

© ing.release relay 103 now deenergizes in re-

sponse to the prolonged apening of:its: cir-
cuit; removes -ground from releasp trunk
conductor 68 at armdture 132, whereupon
relays 106 and 109 deenergize; and at-arma-
ture 134 closes a circuit -for release magnet
110 ‘by way of off' normal contacts . 113.
Upon_ the energization of release magmet
110, the wipers 158-156, inclusive, of: the eon-
nector H are restored to normal position in
the usual ‘manner, -and- the circuit -of re-
lease ‘magnet 110 is opened at off ‘normal
contacts 113 when :the wipers reach their
mnormal position. o :

As‘a further result of :the ‘deenergization
of release relay 103, 'a cirenit is closed for

release magnet 171 of the frequency -selector -
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TS in multiple with release magnet 110 and
through off normal contacts 174. Wiper 173
is restored to normal position upon the ener-
gization of release magnet 171, and the cir-
cuit of release magnet 171 is again opened
at off normal contacts 174 when wiper 173
reaches its normal position.

As a further result of the ground potential
being removed from release trunk conductor
68, the switching relays of the line switch C
and the first and second selectors It and F
decnergize.  The deenergization of switch-
ing relay 13 of the line switch C restores
conditions in that switch to normal. The
deenergization of switching relay 39 of the
selector B closes a circuit for release mag-
net 44 at armature 59 by way of armatures
51 and 53 and off normal contacts 45.. Upon
the energization of release magnet 44, the
wipers of the selector E are restored to nor-
mal position in the usual manner, and the
circuit of release magnet 44 is opened at off
normal contacts 45 when the wipers reach
their normal position.

The selector F is restored to normal in
the same way as the selector 1.

Referring now particularly to Fig. 3, the
operation of the modification will be de-
scribed. It will be understood, of course,
that the interrupter 230 is constantly oper-
ating with the result that the control switch
(S’ 1s being constantly driven around in a
manner similar to the control switch CS as
above described. It may be pointed out also
that whereas the control switch C8, Fig. 2,
has, for each cycle of operations, a definite
position (the position at which the com-
mon pick-up conductor 176 is grounded) at
which it starts the waiting frequency selec-
tors, and has a plurality of positions at
which it stops the operating {requency se-
lectors (the positions at which the four stop
conductors 191-194, inclusive, are ground-
ed), the control switch OS’ has, for each
cycle of operations, a definite stop position
at which it stops the frequency selectors
which are being operated, the frequency se-
lectors such as F'S’ being picked up or start-
ed at the correct position by the four pick-
up or start conductors 231-234, inclusive.

Assuping now that the substation A? is
being called; that the wipers of the con-
nector H’.have been set on the terminals
of the line of substation A?; and that the
called line is idle, switching relay 203 ener-
gizes in the usual manner and prepares a
cireuit for pick-up relay 202 in series with
rotary magnet 209 at armature 208. After
this occurs, a circuit is closed for pick-up
relay 202 when wiper 226 arrives upon the
bank contact at which pick-up conductor
933 terminates. This circuit is as follows:
from ground by way of wiper 226, pick-up
conductor 283, a conductor of jumper 252,
bank contact 251, wiper 250, normally closed
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pontacts controlled by armature 206, pick-
up relay 202, off normal contacts 253 ot the
frequency selector FS’, working contact of

armature 208 and said armature, and rotary

magnet 209 to battery. Pick-up relay 202 7

energizes over this circuit, but neither ro-
tary magnet 209 nor the relay which is in
multiple with it energizes at this time on
account of the high resistance of relay 202.
Upon energizing, pick-up relay 202 closes

a locking circuit for itself and opens its ini-

tial circuit at armature 206, and at arma-
ture 207 connects up impulse conductor 223
to rotary magnet 221 of the frequency se-
lector FS’ by way of the slow-acting series
relay 201.

- The above mentioned energization of

pick-up relay 202, it will be observed, oceurs
in response to the advance of the wipers 225
and 296 of the control switch C3’ and, con-
sequently, occurs during the time that re-
lay 227 1s deenergized, the wipers of the
control switch CS’ as pointed out above, be-
ing advanced upon the deenergization
rather than the energization of the asso-
ciated stepping magnet 224. Accordingly,
since relay 227 is deenergized at this time,
impulse conductor 223 is not grounded and
stepping magnet 221 of the ifrequency se-
lector IS’ is not energized immediately.
Upon the next energization of control
relay 227, magnet 224 is energized, upon
armature 228 being attracted, and prepares
to step the wipers upon its subsequent de-
energization. As a further result of the en-
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ergization of relay 227, the common impulse

conductor 228 is grounded at armature 229
by way of wiper 225 and the bank contact
upon which it is standing.

This closes a circuit for stepping magnet
991 by way of armature 207 and its work-
ing contact and relay 201. Relay 201, upon
energizing in series with magnet 221, places
a shunt around off normal contacts 253 at
armature 204 so as to maintain the circuit
of pick-up relay 202 intact atter off normal
contacts 253 have been opened. As a fur-
ther result of the energization of relay 201,
wiper 292 of the frequency selector ¥ is
disconnected at armature 205 so as to pre-
vent any ringing current from being pro-
jected out on the called line while wiper 222
is being operated. Stepping magnet 221,
upon energizing, advances the wiper 222
into engagement with the first associated
bank contact. Upon the subsequent deener-
gization of relay 227, ground is removed
from the common impulse conductor 223 at
armature 229, and the circuit of stepping
magnet 224 1is opened at armature 298.
Upon deenergizing, stepping magnet 224 ad-
vances the wipers 225 and 226 into engage-
ment with the next set of bank contacts.

TUpon the next energization of relay 227, -

stepping magnet 224 is again energized and
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ground is again applied to the impulse con-
ductor 223, thereby closing the eircuit of

gnet 221 and series relay 201 the
second time. When this occurs, the wiper
992 ig advanced into engngement with the
second set of bank contacts. Relay 201, be-

ing slow-acting, is not deenergized between

el B @

successive impulses. : ~

Upon the next deenergization of relay

997, the wipers 225 and 226 are again ad-

vanced and impulse conductor 223 1is again
ungrounded. ’

Upon the next energization of relay 227,

~which is the third energization of this relay

after the energization of pick-up relay 202,
magnet 221 energizes the third time and-ad-

vances wiper 222 into engagemient with the

third associated bank contact, which is the
bank contact with which the desired fre-
quency of vinging current is connected.

Upon the subsequent deenergization of re-
lay 9927, the common impulze conductor 223
is ungrounded ngain, and the wipers 225 and
996 are advanced into engagement with one
of the dead sets of bank contacts. Accord-
ingly, impulse conductor 223 is not grounded
upon the next energization of relay 227.
This produces an extra long interval be-
tween the impulses of current delivered over
impul-e conductor 223, and allows time for
the slow-acting relay 201 in series with mag-
net 221 to energize.
relay 201 removes the shunt from around off
normal contacts 253 at armature 204, there-
by opening the circuit of pick-up relay 202.
Upon deenergizing, pick-up relay 202 dis-
connects the impulse conductor 223 from the
stepping magnet of the frequency selector at
armature 207. As a further result of the de-
energization of slow-acting relay 201, 1t con-
nects up wiper 222 at armature 205, where-
upon ringing current - from the selected
source is projected out over the called line
to ring the desired bell. The remaining
part of the operation is as described in con-
nection with Fig. 2. o

Tt is very evident that the frequency se-
lector F'S” may be set for any of the four
frequencies when the wipers of the con-
nector T’ are set on the terminals shown,
by mevely connecting the jumper 252 to any
one of the four sets of terminals of the idler
block, the pick-up relay 202 being operated
sooner or later during the cycle of operations
of the control switch C3’, depending upon

which of the four pick-up conductors 231-

234, inclusive, is used.

Regarding the signalling of substations on
individeal Hnes, it may be said that the
ringers at these <ubstations do not ordinar-
ily have harmonic bells and arve signalled
with the thirty-three cyele generator, that
being the one to which these bells respond
most readily. TFor example, the substation

Tpon deenergizing,-

system,

7 4

A, Fig. 1, which is reached as a called sub-

station by way of the normal conductors.
710, inclusive, is signalled by the thirty-
‘three cycle generator as isindicated by the

single wire jumper 6 which Is run to the
thirty:three cycle stop conductor bus-bar.

Tt will be noted in this connection that it is

not necessary to use four conductor jumpers
for the individual lines, the ringing current
selection being taken care of for these lines

by a short single wire jumper run to.-a

nearby bus-bar.

Although certain forms of the invention
have been described in detail, it is under-
stood that we.do not wish to be limited to
the precice constructions shown herein, but
desire to include and have protected by Let-
ters Patent all modifications which come
fairly within the scope of the appended
claims. :

What is claimed is:— :

1. In a telephone system, party lines, a
set of terminals at the exchange associated
with each station on each line, each station

being called by way of its associated set of -

terminals, connector switches for extending
connections to the desired lines by way. of
said terminals, a step by step ringing cur-
rent selecting switch associated with each
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connector, and means controlled in aceord- -

ance with the set of terminals on which a
connector is set for operating said selecting

switch to select the correct ringing current

to <ignal the called station.

2. In a telephone system, party lines, a
connector switch having wipers for extend-
ing connections to said lines, a ringing cur-
rent selecting switch individual to said con-
nector switch, and means controlled accord-
ing to the setting of said wipers for subse-
quently operating said selecting switch.

3. In an automatic party line telephone
a connector switch for completing
connections to called party lines, a plurality
of branches for each line over which con-
nection thereto may be completed, and an
auxiliary progressively movable ringing cur-
rent selecting switch associated with said
connector and controllable over the particu-
lar branch in use when any line is connected

“with.

- 4. In a party line telephone system, a link
circuit for completing connections to-called
party lines, a plurality of branches for each
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line ‘over which connection thereto may be -

completed, and a progressively movable
ringing current selecting switch associated
with said link circuit and: controllable over
the particular branch in use when any line

s connected with. .

5. In a party line telephone system, a link
cireuit for completing connections to a called
party line, a plurality of branches over
which connections to .sald line may be com-
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pleted, each branch corresponding to a par-
ticular station on said line, ringing current
generators equal in number to the number of
waid ¢tations, and a progressively movable
switch contrelled over the branch in use
when said line is connected with to select
the proper generator for signalling the de-
‘sired station.

6. In a party line telephone system, a link
circuit for completing connections to a called
party line, a plurality of branches over
which connections to said line may be com-
pleted, each branch corresponding to a par-
ticular station on said line, ringing current
generators equal in number to the number oi
said stations, each generator being adapted
to operate the bell at a particular station
only, and a progressively movable switch
controlled over the branch in use when the
line is connected with for selecting the -gen-
erator corresponding to such branch and to
the station which it is desired to signal.

7. Ina party line telephone system, a link
circuit for completing connections to a called
party line, a plurality of branches overwhich
connections to said line may be completed,
each branch corresponding to a different sta-
tion on said line, different ringing current
generators equal in number to the number
of said stations, a switch and means for op-
erating it to select one of said generators,
and means controlled over the particular
branch in use when the said line is connected
with for determining which generator is re-
lected by said switch.

‘8. In a party line telephone system, a link
circuit for completing connections to a called
party line, a plurality of branches over
which connections to said line may be com-
pleted, each branch corresponding to a dii-
ferent station on said line, different ringing
current generators equel in mumber to the
number of said stations, a switch for celect-
ing the proper generator to signal the desived
station when said line is connected with, step
by step mechanism for operating said switch
to select said generators in order, and mean:
controlled over the branch in use for deter-
mining the number of steps taken by said
switch.

9. In a selective ringing system, a ringing
current selecting switch, a plurality of con-
trol conductors, means for associating =aid

sivitch  with any conductor, means for
grounding said conductors  successively,

‘means for generating =1 operating impulse
to move said switch cach time » conductor is
grounded, and means countrolled over the
particular conductor with which the eaid
switeh is associated for determining the num-
ber of impulses which become effective.

10. In a selective ringing system, a ring-
ing current selecting switch, a plurality of
control conductors, means for associating
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said switch with any conductor, means for
grounding said eonductors successively,
means for stepping said switch ahead each
time a conductor 1s grounded, and means
controlled over the particular conductor with
which said switch is associated when  the
same 1s grounded for preventing further
stepping of said switch,
1L In a selective ringing system, a ring-
ing current selecting switch, a plurality of
control conductors, means for associating
said switeh with any conductor, a device for
advancing said selecting switch and for suc-
cessively grounding said control conductors,
and means responsive when the conductor
with suid ewitch is associated is grounded
for stopping further advance of said switch.
12. In a selective ringing system, connec-
tor switches for connecting with called lines,

@ ringing current selecting switch individual .

&

o ench connector, a common control switch
for operating all said selecting switches, con-
trol circuits for determining the extent of
movement of said selecting switches, and
means in each connector for selecting a con-
trol circuit whenever a called line is con-
nected with. '
13. In a selective ringing system, connec-
tor switehes Tor connecting with called lines,
a viging current selecting switch individual

to each
Logs

conpector, a continuously operating
smitting device for operating said select-
switches, a plurality of control circuits
* defermining the extent to which said se-

lecting switches ave operated by said device,

and mexns in each connector for selecting a

control circuit whenever a called line is con-
nected with, '

L In o telephone system, a party line, a
connector having access to said line over a
pluarality of branches, a frequency selector
mndividual to said connector, and means indi-
vidual to cach branch for controlling said
frequency selector. :

15. In a telephone gystem, a party line, a
conneetor having access to said line over a
plarality of branches, a frequency selector
mdividual to raid connector, a relay in said
connector for controlling said selector, and a
conduetor individual to each branch for con-
trolling said relay. ,

16. In a telephone systein, a party line, a
connector having access to said line over a
plurality of branches, a frequency selector
individual to said connector; means for start-
ing the operntion of said selector automati-
v when the connector connects with any
nch, and means controlled over a conduc-
o1 of the branely in use for stopping said
elector at a particular point.

17. In a telephone system, party lines, a
connector switch having wipers for directly
connecting with said lines, a ringing current
selecting switch individual to said connector
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switch, and means controlled according to
the setting of said wipers for operating said
selecting switch.

18. In a telephone system, party lines, a
set of terminals at the exchancre associated
with each station on each line, “each station
being called by way of its associated set of
terminals, connector switches for extending
connections to desired lines by way of said
terminals, a circuit closing device, a plu-

rality of sources of ringing current, and
means in each connector confrolled by said
device in accordance with the set of termi-
nals on which the connector is set for con-
necting the correct source of ringing current
to the called line to signal a desired station
thereon. <

19. In a party line telephone system, a
link circuit for completing connections to a
called party line, a plurality of branches over

which connections to said line may be com-

pleted, each branch corresponding to a par-
ticular station on said line, ringing current
generators equal in number to the number of
said statlons, a circuit closing device, and
means in said link circuit controlled by said
device over the branch 1n use when the line
is connected with to connect the proper gen-
erator to the line for signalling the desired
station.

20. In a party line telephone system, a
link circuit for completing connections to a
called party line, a plurality of branches
over which connections to said line may be
completed, each branch corresponding to a
particular station on said line, ringing cur-
rent generators equal in number to the num-
ber of said stations, each generator being
adapted to operate the bell of a particular
station only, a circuit closing device, and
means in said link circuit controlled by said
device over the branch in use after the line is
connected with for connecting to the line the
generator corresponding to the station which
1t is desired to signal.

21. In a party line telephone system, a
link circuit for completing connections to a
called party line, a plurality of branches
over which connections to said line may be
completed, each branch corresponding to a
particular station on said line, different cur-
rent generators equal in number te the num-
ber of said stations, a constantly rotating
mechanism, and means operable after said
line is connected with and controlled by said
mechanism over the branch in use for deter-
mining which generator is used to signal a
desired station on said line.

22. In a telephone system, party hneq, a
connector switch having wipers for directly
connecting with said lines, a progressively
movable ringing current selecting switch,

>

and means controlled according to the set-
ting of said wipers for operating said select-
ing switch.

23. In a telephone system, a connector
switch, a party line, branches of said party
line accessible to said connector, each branch
including a control conductor, means for op-
erating said connector to connect with said

line via one of its branches, a plurality of

ringing generators, means for grounding the
control conductors successively, and means
in said connector operative when the control
conductor associated with the branch in use
is grounded for connecting the proper gen-
erator to the line to signal a particular sta-
tion thereon.

24. In a telephone system, connector
switches, party lines, branches of each party
line accessible to sald connectors, a control
conductor associated with each ‘- branch,
means for operating one of said connectors
to connect with one of said lines via one of

‘its branches, a plurality of sources of ring-

Ing current, means for connecting a source
of potentlal to the branches of each of said
party lines successively, and means in the op-
erated connector operative when said source
of potential is connected to the control con-
ductor aszociated with the branch in use for
connecting the proper source of ringing cur-
rent to the connected line to signal a particu-
lar station thereon.

25. In a telephone system, connector
switches, party lines, branches of each party
line accessible to said connectors, each
branch comprising talking conductors, a test
conductor, and a selective 1 ringing conductor,
means for operating one of said connectors
to connect with one of said lines via one of
its branches, and means common to said lines
and controlled over the selective ringing
conductor of the branch in use for Slofnalhncr
the particular station on the line which cor-
responds to the branch in use.

26. In a telephone system, a connector, a
party line, branches of said party line ac-
cessible to said connector, each branch-com-
prising talking conductors, a test conductor,
and a selective ringing conductor, means for
operating said connector to connect with the
line via any branch, and means individual to
said connector and controlled over the selec-
tive ringing conductor of the branch in use
for signalling the particular station on the
line which corresponds to. the branch in use.

Signed at Chicago, Illinois, this 29th day
of January, 1923.

RODNEY G. RICHARDSON.

Signed at Chicago, Illinois, this 29th day
of January, 1923.

JOHN I. BELLAMY.
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