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The plesent invention relates in general
to automatic telephone systems, but is more
particularly concerned with systems of this
character employing par ty lines; and the
general object of the invention is to provide
a novel and improved party line system in

which revertive calls may be made, that is.

calls from one subscriber on one hne to an-
other subseriber on the same line, in the same

manner as ordinary calls by dlalhno the
regular directory number of the desired
partv

More particularly it is the object of the

1nventlon to provide autnmatlc rmfrlno on
revertive calls, To explain more fullv a
subseriber desiring to call another party on
his own line dials the regular directory num-
ber of that party and the connection is es-
tablished in the usual manner through the
regular trunking system. Reronswe to the
estabh‘:hment of the connection, automatic
ringing equipment is placed in operation and
the des*u"ed party is signalled in the same
manner as if an ordlnary call were in prog-
ress. When the called party responds the
ringing current is disconnected and the talk-
ing cucu!ts are established.

An additional ob]ect of the invention is
to change the circuits of the connector
switches, “which are used to extend connec-
tions to party lines, so that on revertive calls
the response of the wanted subscriber bri ngs

about the release of the connector qmtch

and selector switches, talking bhattery being
fed to both callmg and called ‘Slle(‘I‘le“
from the windings of the line relay of the
first selector.

Another object of the invention is to give
the calling subscriber when he makes a re-
vertive call the regular ringing induction
to inform him when the dee]red connection
is established.

There are other objects of the 1nvent10n,
which have not been mentioned, but which, 1
together with the foregoing, will be described
]wremaftel with reference to the accom-
panying drawings.

Beferring now to the drawings comprising

Figs. 1, 2, and 3, Figs. 1 and 2, when placed'

side bV side with the corresponding lines at
the ends theveof in alignment, show by means
of the usual circuit dnoramq a connection
from the calling substatlon A on a-party

Serial No. 593,413,

line to another substation A’ on another
party line and also a connection from the
substation A to the substation A? on the
same line as the calling substation. I‘m 3
ShOWS a modification of the invention, whicl
1s preferable Where only two party line ser-
vice is to be given.

Referring now more particularly to Fig.
1, in the upper left hand portion of the sheet
in shown a four party line having the sub-
station A’ thereon.” The substatlon A s
similar to the usual automatic type. How-

ever, its circuits have been modified so as to
enable the samrie to be used Wlth the present
invention.

While only the circuits of one substation
on the party line have been shown herein, it
will be understood that the other three sub-
stations thereon, the ringers of which have
been indicated, Wﬂl be similar to the sitbsta-
tion A. The party line terminates at the
exchange in an individual hne or trunk se-
lecting “switeh C.

The line switch C is of the usual rotary
type of mechanical construction whose wip-.
ers have no normal position, always stand-
ing, when idle, with its wipers in association
with the bank contacts of the trunk line last
used. The line switch C, in common with a
plurality of other line switches, has access to
trunk lines leading to fivst selector switches
one of these tr nnk lines being shown m
the drawings extending to the selector E
and termmatmo in the bank oontact% 27-29,
inclusive.

The selector E is of the usual Stm\vrrel
vertical and rotary type and has access “to
trunk lines extending to second selector
sw1tches, such as the trunk line terminating
in the bank contacts 78-75, inclusive, and
extending to second selector E’.

‘While the second selector E’ has heen
1ndlcated in the drawmgs by means of a

tfmdle, it will be understood that this
second selector is similar to the first selector
E. The selector B’ has access to trunk lines
e‘itendmfr to connector S\vltches. one of these
trunk lines being the trunk line shown in
the dnawmtrs e*itendmcr ta the connectot H
Fig. 9.

The connector H is of the usual Strowger
vertical and rotary type and hag access to
party lines, one of these bemg the one upon
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which the substation A’ is located and an-
other being the one with which the substa-
tion A is associated.

The substation A’ is similar to the sub-
station A already described.

The party line with which the substation
A’ is associated terminates at the exchange
in the line switch C’ as well as in multiple
bank contacts accessible to connector switches
such as H.

Line switch ¢’ is the same as the line
switch C before described.

In order to enable each of four parties
on the same line to be selectively signalled,
harmonic ringing is employed. Four groups
of connectors have access to one party line
and each group has a different frequency of
ringing current associated with it. To sig-
nal the desired party on the party line it
is only necessary to select a connector in the
particular group. This is the scheme of har-
monic ringing ordinarily used in automatic
systems. ,

In Fig. 3 there is shown a modification of
the connector H and also of the substation
A which is adapted for two party line use.
The connector H’ is similar to the con-
nector I with the circuits of the same siight-
ly modified.

The substation A’ is similar to substation
A with the circuits modified for two party
line service. '

In Fig. 8 harmonic ringing is employed
and the same scheme of selecting frequency
is applicable as described in connection with
Figs. 1 and 2. .

The apparatus illustrated in the drawings
having been briefly described, the operatior
of the same will now be explained, first with
reference to Figs. 1 and 2 and then to the
modification shown in Fig. 3.

It will first be assumed that the sub-
scriber at substation A desires to talk to the
subscriber at the substation A’ TIn ovder
to do this the calling subscriber will remove
his receiver and operate his calling device
in according with the digits of the called
subscriber’s number.

When the receiver Is reinoved at sub-
station A, a circuit is completed extending
from ground by way of switch-hook spring

5 and its working contact, armature 3 and

its back contact, through the winding of

slow-to-operate relay 1 in multiple with the
non-inductive resistance 2, working contact
of switchheok 6 and the said switchhook,
line conductor 11, armature 18 and its back
contact, and through the winding of the
line relay 16, to battery. The line relay 16
and slow-to-operate relay 1 energize over
this circuit. Relay 1, upon operating, at
armature 8 opens the previous circuit for
the line relay 16 and itself. However, the
relay 1 and the line relay 16 are maintained
energized over a circuit which includes the

“thereto.
-of current is sent to the vertical magnet 55

1,610,438

two line conductors 11 and 12 in series.
Relay 16, upon energizing, at its armature
93 closes the circuit for the switching relay
15, in series with the motor magnet 17 and
at its armature 22 connects the test wiper
95 to the above circuit at a point midway
between the switching velay and the said
motor magnet. The trunk selecting opera-
tion of the line switch C is now accomphished
in the usual manner, the switching relay be-
ing short circuited and the motor magnet
operating as a buzzer as long as bank con-
tacts associated with busy trunk lines arve in
engagement with the switch wipers 24206,
inclusive. When an idle trunk is selected,
which, it wiil be asswmed, is the trunk
line terininating in the bank contacts 27-29,
inclusive, switching relay 15 is energized as
there is no ground potential upon the test
contact 28. Upon energizing, relay 15, al
its armature 19 connects ground to the test
contact 28 in order to busy the associated
trunk line, at armatures 1§ and 20 dis-
connects the line conductors 11 and 12 from
the winding of the line relay 16 and from
ground, respectively, and extends them by
way of the front contacts of these armatures,
wipers 24 and 26, bank contacts 27 and 29,
to the upper and lower windings of the line
velay 50 of the selector L.

The line relay 50 of the selector E is im-
medliately energized over the calling line
loop and operates at its armature 58 to close
the circuit of the slow acting relay 51. The
latter relay, upon operating, at armature 60
prepares the impulsing circuit of the selector
E and at armature 59 places ground upon
the release trunk conductor 78 thereby com-
pleting a holding circuit for the line switch
C. This circuit may be traced from ground-
ed release trunk conductor 78 by way of
test contact 28, test wiper 25, armature 19
and its front contact, through the winding
of the switching relay 15, and through the
winding of the motor magnet 17 to battery.
This holding circuit serves to maintain the
switching relay 15 energized throughout the
connection and it will be understood that
it is conpleted before the slow acting line re-
lay 16 has had time to deenergize. A hranch
of this circuit also extends by way of the
private normal conductor 36 to multiply
connected test contacts in the banks of con-
nector switches which have access to the line
of the substation A, whereby the said line
is protected from intrusion throughont the
existence of the connection.

The calling subscriber may now operate
s calling device in accordauce with the livst
ligit of the desived number, thereby produe-
ng a series of interruptions in the circeait of
he line relay 50 of the first selector ¥. which
deenergizes a plurality of times in response

At each deenergization, an impulse
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in series with the slow acting relay 52. The
vertical magnet 55 operates to raise the
switch wipers 70—72, inclusive, step. by step
until these wipers are brought opposite the
desired level of bank contacts.” The slow
acting relay 52 Is cnergized in series with
the vertical magnet, and being slow acting,
retains its armature attracted throughout the
vertical movement of the switch. Upon the
first vertical step, the off normal springs are
shifted and a circuit is completed, which ex-
tends from ground upon relexse trunk con-
ductor 78 by way of armature 61 and its
frent contact, working contact of ¢if normal
spring 65 and the said spring, back contact
anct armature 64, and through the winding
of the stepping relay 53 to battery. Relay
53 energizes over this circuit and operates ab
armature 62 to establish a locking cireuit for
itsell, and at avmature 63 to prepare the cir-
cuit of the votary magnet 57. Shortly after
the vertical movement, the slow acting relay
i2 deenergizes and completes the civeuit of
rotary magmet 57.  Magnet 57 advances the
switch wipers into engagement with the first
set of bank contacts on the level selected
and at armature 64 opens the locking cireuit
of the relay 53, which deenergizes, opening
the civeuit of the rotary magnet, which de-
encrgizes also. Assuming that the first
trunk line is busy, ground will be connecte:]
to the test contact engaged by the test wiper
71 and the stepping relay 53 will again be
encrgized. Relay 53 operates to establish a
locking cirenit for itself and to complete the
votary magnet circuit. Magnet 57 is again

‘ ‘energized to open the locking circuit of the

45
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stepping relay and to advance the switch
wipers into engagement with the bank con-
tact set associated with the next trunk line.
As the locking circuit of the stepping relay
53 1s opened by the rotary magnet this relay
deenergizes, opening the circuit of the rotary
magnet, which also deenergizes. The alter-
nate operation of the stepping relay 53 and
the rotary magnet 57 continues until the
switch wipers engage a bank contact set
associated with an idle trunk line. Assum-
ing that the trunk line terminating in the
bank contacts 78—-T5, inelusive, is the first
idle trunk line in the level, when the switch

~wipers are brought into engagement with

this set of bank contacts, stepping relay 53
is not energized and the switching relay 54
energizes in series with the stepping relay
53. Due to the comparatively high resist-
ance of the switching relay 54 the steppinz
relay 53 is not operatively onergized over
this-cirenit. Upon operating, relay 54 places
ground upon the test contact 74 of the sc-
lected trunk line at armature 67, at arma-
ture 68 opens the circuit of the slow acting
relay 51, at armatures 66 and 69 disconnects
the line relay 50, and at the front contacts
of these armatures extends the calling sub-

g

seriber’s line to. the windings of the line re-
lay of the second selector 17,

dhe line and release relays (ot sho wn) in
the.selector K’ operate in the usual manner
to prepare the switch circuits for operation
and to establish a holding civeuit for the se-
tector K and line switeli C.

In response to the next operation of the
calling device, a series of interrupticns is
produced in the cireuit of the line relay of
the selector E’. The line relay operatés to
control the vertical magnet in raising the
witch wipers 80—82, inclusive, step, by step
until the said wipers arc raised opposite the
level of bank contacts correspending to the
number of interruptions in the digit diatled.
At the termination of the vertical movement
of the switeh, its trunk hunting movement is
initiated and continwes until the wipers of
the switeh are brought into engagement with
a set of bank contacts associated with an
idle tranl line. It will be assumed that the
trunk line comprising conductors 88—90, in-
clusive, and terminating in the bank contacts
83—85, inclusive, is the one selected. ~ When
this selection takes place, the switching relay
of the selector 1 energizes, and among other

results extends the calling subscriber’s line to
the line relay 102 of the connector H.

The line relay 102 of the connector H enej-

70

75

80

85

20

95

gizes and operates its armature 129 to estal- -

lish a civcuit for the slow acting relay 103
Upon operating, the latter relay at armature
132 prepares the impulsing circuits of the
connector I and at armature 131 places
ground upon the release trunk conductor 89
over a circuit which includes armature 149
and its back contact on the slow acting 1velay
108.  The grounding of release trunk con-
ductor 89 completes a holding cireuit for the
switches B/, B and C.

When the calling device at the calling
substation is operated in accordance with
the next digit of the desirved nuniber, the
line circuit of the line relay 102 is opened
a plurality of times. Responsive to the
openings in its circuit the line relay 102 de-
energizes a corresponding number of times,
each time sending an impulse of current to
the vertical magnet 111, The cireuit over
which the first of these impulses is sent
may be traced from ground by way of arma-
ture 129 and its back contact, armature 132
and 1ts front contact, off normal springs
133 and 135 through the winding of the
slow acting relay 104 and through the wind-
ing of the vertical magnet 111 to baltery.
However, upon the first yertical step of the
shaft the off normal springs are shifted

and the remaining impulses to the vertical .

magnet traverse a different circuit, which
1s similar to the one above traced, except
that it includes the off normal springs 133
and 134 and armature 187 and its fromt
contact on the slow acting relay 104, which
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relay is energized in series with the vertical
magnet over the previously traced cireult.
Vertical magnet 111 operates to step the
switch wipers 165-167, inclusive, opposite
the proper level of bank contacts in accord-
ance with the number of interruptions pro-
Jduced in the circuit of the line relay 102.
The slow acting velay 104 malntains its
armature attracted throughout the vertical
movement of the switch and operates in the
manner before described to preserve the
continuity of the vertical magnet circuit. At
the termination of the vertical movement of
the switch, relay 104 deenergizes and pre-
pares the circuit of the rotary magnet 113.

The calling subscriber at substation A
may now operate his calling device in ac-
cordance with the next and final digit in
the desired number, whereupon a. series of
interruptions is produced in the circuit of
the line relay 102: In responding to these
interruptions, the line relay 102 at each de-
energization sends an impulee of current to
the rotary magnet 1138 over the following
cirenit: ground by way of armature 129 and
its back contact, armature 132 and its front
contact, off normal springs 133 and 134,
armature 137 and its back contact, back
contact and armature 144, armature 154 and
its back contact, and through the winding
of the rotary magnet 113 to battery. The
magnet 113 operates to rotate the switch
wipers 165-167, inclusive, Into engagement
with the set of bank contacts with which the
line of the substation A’ is associated, this
being the one desired by the calling subscrib-
er. Asshown in the drawings, this bank con-
tact set comprises contacts 171-173, inclu-
sive. 'The slow acting relay 107 is energized
in multiple with the rotary magnet 113 and
operates, at its armature 146 to short cir-
cuit the armature 149 and its back contact
on the relay 108, at armature 156 to open a
point in the cirenit of the upper winding
of switching relay 109. and at armature 147
to close a circuit for the slow acting relay
108. The latter relay, upon operating, pre-
pares a point in the circuit of the upper
winding of relay 109 at armature 150, opens
the springs comprising armature 149 and
its hack contact, to remove one ground con-
nection from the release trunk conductor 89.
However, this last operation is ineffective
at the present time as the springs compris-
ine armature 146 and its front contact are
now closed as the relay 107 is energized.
Another result of the energization of relay
108 is that at armature 148 a testing cir-
cuit, including the winding of relay 100, is
prepared. At the termination of the ro-
tary movement of the switch, the wipers
165 and 167, inclusive, will be in engagement
with the bank contacts 171-178, inclusive,
and the slow acting relay 107 will deen-
ergize. As a result of the deenergization of

relay 107, the circuit of the slow acting re-
lay 108 is opened at armature 147, a testing
cireuit is completed, which includes the up-
per winding of switching relay 109, at ar-
mature 156, and at armature 146 direct
ground is removed from the release trunk
conductor 89 for a short interval until the
relay 105 deenergizes. The switches B, I
and C are not released at this time as their
holding civeuit is still maintained closed by
ground. through the resistance 114. How-
ever, the ground potential upon the private
normal conduclor 36 is reduced so that if
the wipers of the connector I were in en-
gugement vwith the bank contacts associated
ith the caliing line the connector could
make connection with that line. These pro-
ons are made in order that revertive
calls may be extended as will appear later.

Assuming that the desired line is idle at
the present time there will be no ground
petential upon the test contact 172, and the
switching relay 109 will be energized over
a circuit which extensds from ground upon
conductor 157 hy way of back contact and
armature 156, through the upper winding of
switching relay 109, front contact and arma-
ture 150, normally closed springs controlled
by armature 152, test wiper 166, test con-
tact 172, through the winding of switching
relay 175 in the line switch C’, and through
the winding of the motor magnet 176 to
battery. Both relays 109 and 175 are en-
ergized over this cirenit. Iowever, the
switching relay 175 only attracts its arma-
tures enough to disconnect the line of the
substation A’ from its normal battery and
ground connections in the line switch C’, on
account of a mechanical interlocking de-
vice controlled by the armature of the line
relay 177

3

77 which is now normal.

In the connector FI, switching relay 109,
upon energizing, establishes a locking cir-
cuit for itself at armature 153, opens the
rotary magnet circuit at armature 154, at
armature 152 connects direct ground to the
test wiper 166. and at armatures 151 and 155
prepares the signalling cirvenit. Shortly
after the energization of relay 109 the slow
acting relay 108 deenergizes and again con-
nects direct ground to the release trunk con-
ductor 89 at armature 149 and at armature
148 opens a point in the testing circuit in-
cluding the winding of relay 100 and at the
back contact of this armature completes the
sienalling eireuit. Ringing current from
the generator (Gen. is now intermit-
tently projected out on the call line in order
to operate the signalling device at substa-
tion A’. As the proper frequency of ring-
ing current has been selected by the opera-
tion of selector &/ only the bell at substation
A7 will be rung.

When the subscriber at substation A’ re-
sponds by removing his receiver the ring cut
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off relay 105 is energized over a circuit
which extends from- (rreund at substation A’
by way of spring 182 and its working con-
tact, armature 183 and ‘its back contad
thr 011011 the winding of the slow to oper ate
relay 180 in 1mut1p]e with the non-inductive
resistance 181, by way of working contact
of switch»hook spring 185 and said spring,
line conductor 186, bank contact 171, wiper
165, armature - 151 and its front confact
zumatme 148 and its back contact, armafure
138 and its back' contact, and throuoh the
upper winding of the ring cut off 1elay 105
to battery or to the un<rrounded pole of the
generator. The ring cut off relay 105 is en-
ewwed over this cncult Rehy 105, upon
operating, closes a locking circuit for itself
at armature 140, at armqtme 141 connects the
balancing 1mpedance 112 to the lower talk-
ing conductor. at armatures 138 and 142 dis-
connects the ringing currént, and at the front
contacts of these armatures completes the
talking circuit. The slow to operate relay
180 in the substation A’ energizes and at
armature 183 disconnects the oround con-
nection from the line conduct01 186 and at
armature 184 prepares another circuit which
will be descrlbed later.  The back bridge
relay 101 is energized over the call line loop
and ‘operates at’ aunatmes 127 and 128 to
reverse the connections of the Iine relay 102
with regard to the trunk conductors 88 and
90 thereby reversing the current flow in the
calling line.- Talklno battery is supplied
{o the calling line from the windings of the
line relay 102 and to the called line from the
windings of the back bridge relay 101. The
alancmd impédance 112 1 connected to the
lower talklng conductor in order to balance
the line, which, it will be noticed, has all the
bell coils with the exception of those of the
called station A’ connected from the upper
heavy talking conductor to ground. With-
out this balancing impedance the talking cir-
cuit would" Lave a tendency to be shohtly
noisy.
‘When the conversation is terminated the
release of the connection takes place upon
the calling subscubel replacing his receiver.
When the recelver is replaced at substation
A, ground is momentzully connected to the
hne conductor 11 over a circuit extending
from ground by way of switch hook spring
5 and its resting contact, armature 4 and 1ts
front ¢ontact to line conductor 11. When
the slow acting relay deenergizes this ground
is dlsconnected and the line relay 102 in

‘the connector 1l deenergizes thereby open-

ing the circuit of the slow acting relay 103.
Upon the deenergization of Lelay 108, the re-
lease magnet 136 of the connector H 15 en-
ergized and ground is removed from the re-
lefxse trunk conductm 89 Whelebv the hold-
ing circuit of thé switches I, B oand C is
opened "The release magnet 136 of the con-

to deener017e

k5

nector H restores this switch to normal in
the usual manner, its own circuit being
opened at the off mormal springs when the
switch shaft reaches its normal position. -

The selectors E’ and E are released by
their 1espect1ve release magnets in the usual
manver. - The disconnection of ground from
the release trunk conductor 89 also causes
the switching relay 15 in the line switch C
In the above manner the
connection is released.

It will now be assumed that when the
wipers of the connector H are brought in-
to engagement with the bank contacts
171173, IHLILHI\’G of the called station,
this line is busy. Under these conditions,
there will be a ground potential tpon the
test contact 172 and the switching relay 109
will not be enermzed "Then, upon the de-
energization of the slow acting relay 108,
a cireuit is completed - for the busy 1e1ay
106. - Upon operating, relay 106, closes a
locking ‘circuit for itself at almatme 143,
opens’ the circuit of the 1otary magnet at
armature 144, and at armature 145 connects
a lead from the busy signalling machine to
the lower heavy talkmo conductor. Re-
sponsive to the latter operatlon the calling
subscriber receives an audible signal, which
informs him that the desired line is inac-
cessible for the present. Responsive to the
replacement of the réceiver at the calling
substation, the release of the connection
occurs in the same manner as before.

‘The ordinary operation of the system
when one subscriber calls’ another on .a dif-
ferent line from his own having been de-
scribed, its operation when a subsgmber de-
sires to call a party on his own line will now
be explained. In order to describe this,
it will be assumed -that the subscriber at
substation A desires to call the party at
substation A? on his own liné only the ring-
er of this substation being shown in the
drawings. ‘To call this subscriber the party
at substation A will dial the regular direc-
tory number of the subscriber at substation
A2 Responsive to these operations the con-
neetion is extended in the same manner as
described before through switches such as
C, B, E’, and H. However, the connector
I functions in a slightly different ‘manner
when connection is made with the terminals
168~170, inclusive, of the called line. In
this case ag the called: line 1s also the calhno
line, the operation of the relays 107 and 108

“cause a reduction in the ground potential

upon the test contact 169 Just as the wipers
165-167, inclusive, are testing this line.
The ground potentlal is réduced sufficient-
ly to “allow the switching relay 109 to ener-
gize from battery through the windings of
the switching relays 15 “and 54 in the line
switch C, and selector E, respectively, and
the switc‘ning’ relay - of the ‘selector £’ all
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in multiple. Relay 109 operates in the same
manner as before to open the rotary magnet
circuit, to establish a locking circuit for it-
self, to place direct ground upon the test
contact 169, and to prepare the signalling
circuit.  As' the wipers of the connector
H are now connected to the calling line and
the receiver is removed at substation A a
circuit is completed which extends from
ground by way of back contact and arma-
ture 139, armature 121 and its back con-
tact, back contact and armature 142, front
contact and armature 155, wiper 167, bank
contact 170, normal conductor 37, line con-
ductor 12, calling device springs at substa-
tion A, transmitter, receiver, relay 1, work-
ing contact of switchhook 6 and said switch-
hook, line conductor 11, normal conductor
35, bank contact 168, wiper 165, armature
151 and its front contact, armature 148 and
its front contact, normally closed springs
controlled by armature 123. and through the
winding of relay 100 to battery. Relay 100
is energized over this circuit and operates at
armature 123 to establish a rocking circuit
for itself in series with the resistance 115,
at armature 122 places an additional ground
upon conductor 157, at armature 121 dis-
connects the ground connection from wiper
167 and connects an additional ground po-
tential to the release trunk conductor 89,
and at armature 124 opens a point in the
velease circuit. Further results of the en-
ergization of relay 100 are that the line re-
lay 102 is disconnected from the line of the
substation A. Relay 102 immediately de-
energizes opening the circuit of the slow
acting relay 103. After a short interval
relay 108 deenergizes. However, as the re-
lay 100 is now operated the deenergization
of the relay 103 has no results at the present
time. Upon the deenergization of the slow
acting relay 108 ringing current from the
generator Gen. is projected out on the con-
ductor 35 and over line conductor 11 to the
ringers on the party line on which the sub-
station A® is located. The proper fre-
quency of ringing current having been se-
lected by the selector E’ in its vertical oper-
ation, the ringer at substation A?® is the
enly one operated. Due to the fact that
there is no direct ground connection upon the
conductor 87 or 12 the calling subscriber at
substation A who has his telephone set
bridged across the line conductors does not
receive a disagreeable noise in this receiver.
In the connector H there is a ground con-
nection to the conductor 37 and thence to
the line conductor 12 through the high re-
sistance 158. This serves to allow a small
amonnt of ringing current to pass through
the receiver at substation A thus giving the
subscriber thereat the usual ringing induc-
tion. and serves also to form a high resist-
avce return civeuit for the battery current
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on which the ringing current is superim-
posed, thus maintaining relay 1 at the sub-
station A energized, but not operating ring
cut-off relay 105 because of the high resist-
ance of 158.

When the subscriber at substation A? re-
gponds ground is momentarily connected
to the line condutcor 11 in the same manner
as has been described in connection with the
substations- A and A’. This ground im-
pulse causes the energization of the ring cut
off relay 105 in the connector L. Upon op-
erating, relay 103 at armature 140 establishes
a locking circuit for itself, at armatures 138
and 142 disconnects the ringing current, and
at armature 139 disconnects ground from the
release trunk conductor 89 and also from the
winding of the relay 100.  Relay 100 de-
energizes to open the locking circuit of re-
lay 109 and also to complete the circuit of
the release magnet 136. Magnet 136 oper-
ates to restore the connector H to normal.
The disconnection of ground from the re-
lease trunk conductor 89 brings about the

release of the selectors E’ and E, and the !

switching relay in the line switch C. Asthe
receivers are removed at substations A and
A2 on the party line, the line relay 16 of the
line switch C immediately energizes and this
line switch seizes the selector E or another
selector in the usual manner. Talking bat-
tery is now supplied to both subscribers on
the party line from the windings of the
line relay of the seized selector. The seized
selector and line switch € are released
upon both subscribers replacing their re-
ceivers.

The above is the operation of the system
when a revertive call is made and the called
subscriber answers. Under certain condi-
tions, however, the subscriber called may
not answer and in this case it becomes de-
sirable to release the conmnection upon the
calling subscriber replacing the receiver.
In order to describe the operation in this
case we will assume that the subscriber ut
substation A® does not answer and that the
subscriber at substation A replaces his re-
ceiver. In vesponse to the latter operation
a momentary ground impulse is sent over
the line conductor 11 and the normal con-
ductor 35 to energize the ring cut off relay
105. The ring cut off relay operates in the
same manner as before to bring about the
release of the connector I and also of the
switches F/, I2 and C. Due to the fact that
the receiver is replaced at the substation A
there is no circuit for the line vrelay 16 of the
line switch C and this line switch does not
again operate to seize a selector. Im this
manner the connection is released responsive
to the replacement of the receiver at the
calling substation A.

The operation of the invention shown in
Tigs. 1 and 2, having been described, the op-
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eration of the modification, which is adapted
for two party line use, will now be described
with reference to Fig. 8. To describe the
operations of the system when the connector
H’ is used it will be assumed that a sub-
scriber desires to call the subscriber at substa-
tion A% To accomplish this result the sub-
scriber at the calling substation will remove
his receiver and operate his calling device for

seriber at substation A® “When the receiver is
removed at the calling substation the line re-
lay of the line switch associated with the
line of the substation calling is energized and
itiates the operation of this switch in the
ustial manner. The operations of the calling
line switch and the first and second selectors
are similar to those described before in the
preceding connection. It will he assumed
that the line switch, on the calling line, and
selectors similar to the selectors K and B

.are operated to extend the connection to the

connector H’, Fig. 3 over the trunk line com-
prising conductors 88’-90’, inclusive. The
line relay 202 of this switch operates in a
similar manner to the line relay of the con-
nector I to close the circuit of the slow act-
ing release relay 203. Upon operating, re-
lay 203 prepares the operating circuits of
the connector H’ at armature 232 and at
armature 231 places ground upon the release
trunk conductor 89" to establish the usual
holding circuit for the previously operated
switches. :

In response to the first operation of the
calling device at the calling substation the
vertical magnet 213 is operated under con-
trol of the line relay 202 to raise the switch
wipers 260-262, inclusive, step by step, until
the -wipers are placed opposite the proper
level of bank contacts. Slow acting relay
204 is energized in series with the vertical
magnet and operates to maintain its arma-
ture attracted throughout the vertical move-
ment of the switch, thereby maintaining the
vertical magnet closed when the off normal
springs are shifted, which operation occurs
upon the first vertical step of the switch.
Upon deenergizing at the end of the vertical
movement, the slow acting relay 204 trans-
fers the impulsing circuit to the rotary mag-
net 214, ’

When the calling device at the calling sub-
station is operated in accordance with the
next and final digit in the desired number the
srotary magnet 214 is operated under con-
trol of the line relay 202 and operates to ad-
vance the switch wipers into engagement
with the bank contact set comprising con-
tacts 270-272, inclusive, ascociated with the
line of the substation A%, The relays 207
and 208 are energized and function in a
manner similar to that described in connec-
tion with the connector H.

Assuming that the desired line is idle at

i

this time, the switching relay 209 is ener-
gized in series with the switching relay 275.
Relay 275 of the line switch C? operates to
disconnect the line of the called substation
from its normal battery and eround con-
nection in the line switch. Relay 209, upon
operating, establishes a locking’ cirenit for
itself at armature 258 and at armatures 951
and 255 prepares the signalling circuit.
Upon the deenergization of relay 208 the
signalling cireuit is closed. This cireuit ex-
tends from the generator lead 290 by way
of back contact and armature 221, through
the upper winding of the ring cut off relay
205, back contact and armature 286, baclk
contact and armature 246, front contact and
armature 251, wiper 260, bank contact 270,
over the line conductor 288, lower right hand
winding of the ringer, condenser, lower left
hand winding of the ringer, springs of the
calling device, line conductor 289, bank con-
tact 2v2, wiper 262, armature 255 and its
front contact, armature 239 and its back con-
tact, back contact and armature 292, arma-
ture 237 and its back contact, to ground.
The ringing current flowing through the
lower windings of the ringer at substation
A® causes the bells to be actuated in the or-
dinary manner. This ringing current also
flows through the rvinger at substation A<
However, a5 a particular frequency of ring-
ing current has been selected by the opera-
tion of the selector B’ to pick out a particu-
lax group of connectors, only the bell of the
substation A® responds. When the receiver
1s removed ring cut off relay 205 is ener-
gized over the called line loop and operates,
to establish a locking circuit for itself at
armature 238, and to disconnect the ringing
current and to complete the talking circuit
at armatures 236 and 239. The back bridge
relay 201 is energized over the called line
and operates to reverse the connections: o3
the line relay 202 with regard to the incom-
ing trunk conductors for supervisory or
metering purposes in the usual manner.

When the conversation is terminated the
release of the connection takes place in the
usual manner.

It the line of the substation A® is busy
when the wipers of the connector H’ are
brought into engagement with the bank con-
tact 270-272, inclusive, the busy signal is
given to the calling subscriber in a manner
similar to that already described in the oper-
ation of the connector H.

It will now be assumed that the sub.
scriber at substation A* desires to call the
other party at substation A® on his own line.
In this case the operation is substantially
the same as before described. That ig, the
line switch €2, and selectors similar to tho
selectors K, and B’ are operated to reize
a-connector such as the connector H’. This
switch is in turn operated in the same man.
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ner as before, the only difference being that
when its wipers are brought into engage-
ment with the bank contacts 270-272, n-
clusive, the relays 207 and 208 operate con-
jointly to bring about a reduction of the
ground potential on the test contact 271 in
order to energize the switching relay 209 in
the same manner as before deseribed in con-
nection with the connector switch H, Fig.
9. Upon operating, relay 209 establishes a
locking circuit for itself and prepares points
in the signalling circuit. As the receiver is
removed at substation A%, relay 200 is ener-
gized over the calling line loop and operates
to establish a locking circuit for itself at
armature 240. Other results of this energl-
zation are that at armature 221 relay 200
prepares certain points in the signalling cir-
cuit, at armature 222 disconnects ground
from the wiper 262 and connects it to con-
ductor 89’, at armature 223 places ground
upon the conductor 256, at armature 224
opens a point in the release magnet eireuit,
and at armatures 220 and 226 disconnects
the line relay 202 from the calling line. Re-
lays 202 and 203 deenergize. However, their
operation is of no particular function at
the present time. Still another result of
the energization of relay 200 is that a cir-
cuit is prepared for the lower winding of
the ring cut off relay 205. Upon the de-
energization of relay 208, the ringing cir-
cuit is completed and also the circuit of the
lower winding of relay 205 at armatures 246
and 249, respectively.

The ringing circuit may be traced from
the generator lead 290”7 through the alter-
nating current relays 211 and 210 in series,
armature 221 and its front contacts, to wip-
ers 260 and 262, thence over the line con-
ductors of the substantion A*, through the
ringer of the substation A® to ground. The
circuit may be traced over the line conduc-
tors 288 and 289 in parallel through the low-
er windings of the bell coils 283 and 284,
through the condenser, and through the up-
per windings of the bell coils to ground by
way of switchhook springs 282. Thus the
ringer at substation A® is actuated over a
simplex circuit which includes the two line
conductors in parallel. As this circuit is
opened at substation A* by the receiver be-
ing off the switchhool the signalling device
ab substation A* is not actuated. It will be
remembered that when the ringing circuit
is completed a circuit is also closed for the
lower winding of the ring cut off relay 205.
However, the ring cut off relay does not en-
ergize at this time due to the fact that it
is slow to operate and that this circuit
is immediately opened at armature 240°, by
the energization of alternating current re-
lay 211. The alternating current relay 210
in series with relay 211 is marginal and is
not operated in series with the ringer at
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substation A% All the time the interrupter
relay 294 is in operated position ringing
current from the 16 cycle generator is sup-
plied to the line of the called substation n
order to actuate the ringer thereat. Dur-
ing the silent period when the relay 294 is
deenergized the 75 cycle generator is con-
nected over the ringing circuit. The ring-
ers ab the substations A* and A® are adapt-
ed not to respond to this frequency and are
therefore not actuated. However, the alter-
nating current relay 211 js maintained ener-
gized. When the subscriber at substation
A3 responds by vemoving his receiver the
previously traced simplex circuit is opened
by the operation of the switchhook and the
alternating current relay 211 deenergizes
and completes the circuit of the ring cut off
relay 205. Upon operating, relay 205, es-
tablishes a locking circuit for itself at arm-
ature 238, opens the ringing circuit at arm-
atures 236 and 239 and at armature 237
removes ground from the release trunk con-
ductor 289 and also opens the locking cir-
cuit of the raly 200. The disconnection of
ground from the release trunk conductor
89’ and the denergization of the relay 200
bring about the release of the connection In
the same manner as has been before de-
scribed. As the receivers at the substations
At and A® on the calling line are now re-
moved the line switch C? will operate to
seize the selector used in the preceding con-
nection or another selector. Talking bat-
tery is now supplied to the subscribers from
the line relay of the seized selector. The
connection comprising the switches C* and
the seized selector is released when both
receivers are replaced on the party line.

In the previous connection it will now be
assumed that the subscriber at substation
A3 did not respond and that the subscriber
at substation A replaces his receiver. Re-
sponsive to the latter operation the ringer
at substation A* is included in the simplex
ringing civcuit and the impedance of the
cireuit is accordingly decreased thus allow-
ing a greater amount of current to flow
through the marginal alternating current ve-
lay 210, which 1mmediately energizes “and
closes the circuit of the ring cut off relay
905. The energization of the ring cut off
relay 205 brings about the release of the
connection in the same manner as has been
before described.

It will be noted that the modifications
shown in Fig. 3 is particularly adapted for
two party line use inasmuch as the talk-
ing cirenit is perfectly balanced and it is
annecessary to make special provision at the
substations on the party line for giving a
momentary ground impulse over one con-
ductor of the line.

Tt will be seen that by the use of the sys-
tem shown in Figs. 1 and 2, or 3, it is pos-
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sible to make a revertive call back to a
desired subscriber on the same line as the
calling one in the same manner as if an ordi-
nary. call were being made to another sub-
scriber and in the case of this revertive call
all the switches are released when an an-
swer is obtained with the exception of the
line switch and the first selector, thereby
materially reducing the number of switches
necessary in the connection,

The features of the invention having been
described what is considered to be new and
desired to have protected by Letters Patent
will be pointed out in the appended claims.

What we claim is:

1. In a telephone system, a telephone line
having a plurality of stations thereon, a
selector switch and a commector switch
whereby a calling subscriber at one of said
stations may extend a connection to said
line, a source of ringing current, and means
in said connector automatically responsive
to the establishment of said connection for
intermittently applying said source to one
side only of sald line to signal a station
thereon. ‘

2. In a telephone system, a telephone
line having a plurality of stations thereon,
a connector switch under control of a. call-
ing subscriber at one of said stations for
extending a connection to said line, auto-
matic ringing equipment in said connector,
means operative responsive. to the establish-
ment of said connection for initiating the
operation of said ringing equipment to
apply ringing current to one side only of
sald line at predetermined intervals to sig-
nal station thereon, and means for opening
the other side of said line to substantially
prevent the ringing current from returning
thereover. ,

8. In a telephone system, a telephone line
having a plurality of stations thereon, an
automatic switch, means controlled from
one of said stations for operating said
switch to extend a connection to said line,
automatic ringing equipment in said switch,
means operative responsive to the establish-
ment of said connection for operating said
ringing equipment to intermittently apply
ringing current to one conductor of said
line while the receiver is removed at the
calling substation thereon, a return path for
the ringing current independent of said line
and means for preventing a part of said
ringing current from returning over the
other conductor of said line. ,

4. In a telephone system, a telephone line
having a plurality of stations thereon, an
automatic switch, means. controlled from
one of said stations for operating said
switch to extend a connection to said line,
automatic ringing equipment in said switch,
means operative responsive to the establish-
ment of said connection for operating said

1=

ringing equipment to apply ringing current
to said line, and means for disconnecting said
ringing current responsive to the removal
of the receiver at the called station on said
line whenever such removal takes place,

5. In a telephone system, a telephone line
having a plurality of stations thereon, an
automatic - switch, means controlled from
one of said stations for operating said
switch to extend a connection to said line,

automatic ringing equipment in said switch,

means operative responsive to the establish-
ment of said connection for operating said
ringing equipment to apply ringing current
to said line, and.means for preventing a
part of said current from traversing the
receiver at the calling substation on said
line.

6. In a telephone system, a telephone line
having a plurality of stations thereon, an
automatic switch, means controlled from
one of said stations for operating said
switch to extend a connection to said line,
automatic ringing equipment in said switch,
means operative responsive to the establish-
ment of said connection for operating said
ringing equipment to intermittently apply
ringing current to said line, and a leakage

path for said current whereby a portion of -

sald current is shunted through the receiver
at the calling substation on said line.

7. In a telephone system, a telephone line
having a plurality of stations thereon, an
automatic switch, means controlled from
one of said stations for operating said
switch to extend a connection to said line,
automatic ringing equipment in said switch,
means operative responsive to the establish-
ment of said connection for operating said
ringing equipment to apply ringing current
to said line, and means always immediately
responsive to the removal of the receiver at
the called substation for releasing said
switch.

8. In a telephone system, a telephone line
having a plurality of stations thereon, a
selector switch and a connector switch

whereby a calling subscriber at one of said.

stations may extend a connection to said
line, a source of ringing current, means in
sald connector automatically responsive to
the establishment of said "connection for
applying said source to said line to signal a
station thereon, and means responsive to the
removal of the receiver at the called sub-
station on said line for releasing said
switches.
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9. In a telephone system, telephone lines, |

a plurality of stations on each of said lines,
a connector switch under the control of a
subscriber at one of the stations on one of
said lines for extending a connection to
another station on the same line or to a sta-
tion on another line, means in said con-
nector switch responsive in one case to the
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establishment of the connection to period-
ically apply ringing current to-the called
line over the two sides of the called line
In series, and means in said connector switch
responsive in the other case to the establish-
ment of the connection to periodically apply
ringing current to the called line over one
side of the line and ground.

i0. In a telephone system, a party line,
neans including an automatic switch under
the control of a calling station on said party
line for extending the connection from said
party line and back to said party line, means
for signalling a called station on said line
responsive to the establishment of said con-
nection, and means also responsive to the
establishment of said connection for alter-
ing the connection of the said line with said
switch to substantiaily prevent the actuation
of the calling subscriber’s receiver.

11. In a telephone system, a subscriber’s
line, a telephone receiver, a bridge across
said line including said receiver, a ringer
connected to said line, means foi extending
a connection to said line, a source of signal-
ling current, means for connecting said
source to sald ringer over said connection
and over said line, and means eifective ve-
sponsive to the establishment of said con-
nection for substantially preventing the ac-
tuation of said receiver by current from
said source.

12. In a telephone system, a connecior
switch, a calling line, other lines, means for

‘operating said connector switch under the

control of said calling line to extend a con-
nection to said calling line or to one of said
other lines, a discriminating relay in said
connector switch, means responsive to the
establishment of any connection for connect-
ing said discriminating relay to a talking
conductor of the called line, and means
for operating said discriminating relay over
the called line only in case such line 1s also
the calling line.

13. In a telephone system, a calling line,
other lines, a connector switch, discriminat-
ing means in said connector switch, means
under the control of said calling line for
operating said connector switch to connect
with the same or with one of said other lines,
and means for operating said discriminat-
ing means over the two sides of the called
line in series in one case and not in the other
case.

14. In a telephone system, a calling line,
a connector switch, a line relay for said con-
nector switch, means- associated with said
line to operate said line relay to control
the selecting movement of said connector
switch to extend a connection to the calling
line, and means in said connector switch
for disconnecting said line relay responsive
to said connection being established.
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15. In o telephone system, a subscriber’s
line, a plurality of ringers connected to one
side of said line, a connector switch, means
for operating said switch to connect with
said Iine, an impedance coil in said switch,
and means for connecting said coil to the
other side of said line to balance the effect
of said ringers.

16. In a telephone system, a party line,
a plurality of substations on said line, a
connector switch under control of a calling
subscriber at one of sald stations for ex-
tending a conneciion to said line, automatic
ringing equipment in said connector, means
oporative responsive to the establishment oi
said conmection for initiating the operation
of said ringing equipment to apply ringing
current to said line to signal a station
thereon, a relay at the calling substation,
means controlled jointly by said relay and
the associated switchhock for grounding
said line momentarily when the receiver is
replaced, and means responsive to said
momentary grounding of said line for dis-
connecting said ringing current.

17. In a telephohe system, a calling line,
other lines, a connector switch, means under
the control of said calling line for operating
said switch to connect with said calling line
or with one of said other lines, testing means
1 said switeh, diseriminating means in sald
switeh for determining whether the line con-
nected with is said calling line or one of said
other lines, and means for connecting said
diseriminating means fo the line connected
with, Iazt means being ineffective in
e the line connected with is a busy other
line.

18. In & telephone system, a calling line,
other lines, a connector switch, means under
the control of said calling line for operating
said switeh to connect with said calling line
or with one of said other lines, testing means
in said switch, discriminating means in said
switch for determining whether the line con-
nected with is said calling line or one of said
other Ii conmnecting said dis-
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lines, meansg for
criminating means to the line connected with
during the time of testing, and means for
maintaining said discriminating means oper-
ated independent of said connecting means.
19. In a telephone system, a telephone line
having a plurality of stations thereon, a
second telephone line, an automatic switch,
means conirolled from one of said stations
for operating said switch to extend a con-
nection to said first or said second line, auto-
matic ringing equipment in said switch,
means operative responsive to the establish-
ment of a connection to either line for oper-
ating said ringing equipment to apply ring-
ing current to one side of the connccted line,
a return path for ringing current from the
other side of the connected line to said ring-
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ing equipment, and means for opening said
return path in case the connected line 13 said
first line.

20. In a telephone system, a party line, a
calling and a called station on said line, an
automatic switch, means controlled from
said calling station for operating said switch
to connect with said line, means in said
switch for automatically and intermittently
signalling the called station, a ring cut-off
relay in said switch for controlling said
signalling means, and means responsive
either to the replacement of the receiver at
said calling station or to the removal of the
receiver at said called station for operating
said relay to interrupt the signalling ¢f tha
called station.

21. In a telephone system, a party line, a
calling and a called station on said line, an

20 automatic switch, means controlled from

13

said calling station for operating said switch
to connect with said line, means in said
switch for automatically and intermittently
signalling the called station, a ring cut-off
relay in said switch, means controlled by
said relay for releasing said switch, and
means responsive to either the replacement
of the receiver at the calling station or to the
removal of the receiver at the called station
for operating said relay to disable said sig-
naling means and to effect the release of said
switch.

In witness whereof, I hereunto subscribe
my name this 5th day of October, A. D

1922 :
JOIN E. GARDNER.
In witness whereof, I hereunto subscribe
my name this 5th day of October, A. D.,

1922,
JOHN I. BELLAMY.,
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