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This invention relates to telephone systems, 

and particularly to party line telephone sys 
An object of the invention, is to, simplify 

and improve the signaling of party line. Sub 
scribers. 

Heretofore subscribers.on a party, line have 
been signaled by having a connector Switch 
select the party line through different cor 
responding terminal points, and thus cause 
interrupter devices common to a plurality of 
connectors to be actuated to transmit code 
signals comprising one or more impulses of 
either polarity or of different frequencies to 
the line depending on the terminal point Se 
lected. It has also been the practice, to trans 
pose, the talking conductors, at the terminal 
points to cause signals to be transmitted over 
the tip or the ring conductor to actuate cor respondingly responsive signaling apparatus 
at the subscribers’ stations on the line. . . 

In systems of this kind when revertive 
calls are made a signal may be operated at 
an operator's position to notify the operator 
that such a call has been attempted. In re 
sponse, the operator may then actuate a key 
and instruct the calling subscriber to replace 
his receiver on the hook, the effect of these two operations being that the calling Sub 
scriber and the called subscriber's bells are 
alternately actuated in accordance with the 
respective subscribers code signals. - 
A feature of this invention is a system of 

this kind in which signal current interrupters 
are individual to the connector switches and 
common control means are provided whereby 
when a connector seizes the party line through 
any of the terminal points the individual 
interrupters are controlled to transmit the 
code signals. - 
Another feature of this invention is a sys 

tem in which revertive calls are made with 
the knowledge on the part of the calling sub 

A. 
scriber that the called subscriber's station is 
on the same line and whereby, in response to 
the calling subscriber hanging up his re 
ceiver on receipt of the usual busy signal, 
the desired subscriber's bell is actuated with 
the proper code signal; the calling sub 
scriber's bellis actuated by a special revertive 

1930. Serial No. 452,155. 
call code signal to notify him, that the de: 
sired subscriber's bell has been rung. In case 
the calling. Subscriber's bell is located on the 
Opposite side of the line from that of the 
called subscriber, and all, Switches preceding 
the connector, are released. . . . 

he Another feature is a system, whereby t 
connections to the interrupters from the coin 

55 

mon control means are not completed until the 
common control meansis in condition to con trol said interrupiers to transmit complete code signals regardless of what time the con 

60 

ector completes the connection to the desired 
is engaged by another connector. line, and in case the common control means 
This invention has been illustrated in the accompanying drawings in which: 
Eig.1 shows, in general, the circuit con 

negtions for a ten party. Subscriber's line; 
the features of thisinyention with a selector switchin diagrammatic form for connecting subscribers EY lor connecting 

Fig. 3 shows, a control circuit common to a plurality of connectors, for supplying the E. 
different codes required in this system. 

Referring to Fig.1, party line10 has been 
shown with the ringers of the ten subscribers 
connected, five to one conductor and five to the other conductor. Ten sets of multiple terminals for this party line have SE 
shown at 11 with a connector 12 in diagram 
matic form having access to the ten sets of 
terminals. The upper five sets of terminals 
have their tip and ring terminals connected 
to the line 10 in the reverse order to the 
connections for the tip and ring terminals 
of the lower five sets of terminals. A selec 

Fig.2 shows a connector circuit embodying 

rough this connector; and 
-a -u 

u 

So 
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tor 14 has been shown in diagrammatic form 
which may be actuated to select a connector 
which may in turn be actuated to select one 
out of the ten sets of terminals and by this 
selection cause the correct code signal to be transmitted to the desired party by means of 
the common equipment shown at 16 in dia grammatic form. Five codesignals for ring 
ing the ten parties are provided and consist is , 

of two, three or four short impulses or one 
long and one short or one long and two short 
impulses each transmitted through the ring 
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terminals to signal any one of the five parties 
on either line conductor. The revertive sig 
nal will consist of one short impulse trans 
itted over either conductor. 
A detailed description will now be made of 

the functioning of this system, first in con 
nection with a call from a party line sub 
scriber on line 20 through the selector 21 and 
connector 22 to a party line subscriber on an 
other line 23; second, a description will be 
made of a call from a party line subscriber 
on line 20 through selector 21 and connector 
22 to a subscriber's station on line 23, and 
assuming that this line is the same as the one 
on which the calling subscriber's station is 
located, in other words, a so-called “rever 
tive’ call. 

Referring now to the first type of connec 
tion, when the subscriber on line 20 has se 
lected through the selector 21 and connector 
22, a circuit is completed for the operation of 
the connector 22 to select a desired sub 
scriber's line. This circuit will be completed 
through the subscriber's dial over the tip and 
ring conductors, the make-before-break con 
tacts of relay 25, the windings of relay 26 to 
battery and ground. Relay 26 is thereby 
operated and a circuit is completed for the 
operation of relay 27 from battery, winding 
of relay 27, armature and front contact of 
relay 26 to ground. Relay 27 in operating 
connects at its upper armatures and front 
contacts the sleeve lead to the selector 21 to 
ground, for the purpose of holding the pre 
ceding switches used in this connection. This 
relay also opens a circuit for the release mag 
net 28 at its lower inner armature and back 
contact and prepares an operating circuit for 
the vertical magnet 30 as well as a number 
of other circuits which will be described here 
in after. Relay 27 due to its slow-to-release 
characteristics will remain operated during 
the pulsing operation of relay 26. The first 
release of relay 26 in response to the first series 
of impulses sent out from the calling sub 
scriber's station, after the seizure of the cir 
cuit of this connector, closes a circuit for the 
vertical magnet 30 from battery, winding of 
this magnet, winding of the change-over re 
lay 31, normal contacts of the vertical off 
normal contacts 32, lower inner armature and 
front contact of relay 27, armature and back 
contact of relay 26 to ground. Both the ver 
tical magnet and the change-over relay 31 
operate on this circuit and relay 31 being slow 
to release remains operated during the suc 
ceeding impluses transmitted to the vertical 
magnet 30. As soon as the vertical magnet 
has taken one step, the original circuit for 
this magnet is changed to pass through the 
upper inner armature and front contact of 
relay 31 and the lower closed contacts 32. 
The succeeding impulses of this series now 
cause the vertical magnet to advance the 

65 brushes 35 to the proper level in the bank of 
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connector 22 in which the desired subscriber's 
line is located. 
When the pulses cease relay 31 releases and 

prepares a circuit for the rotary magnet 36 
which will be closed as follows when relay 
26 releases in response to the first of the 
second series of impulses: battery, winding 
of magnet 36, fourth lower armature and back 
contact of relay 37, second upper armature 
and back contact of relay 38, upper inner 
armature and back contact of relay 31, lower 
closed contacts 32, inner lower armature and 
front contact of relay 27, armature and back 
contact of relay 26 to ground. Relay 39 also 
operates at the first release of relay 26 over a 
circuit from battery, winding of relay 39, 
upper inner armature and back contact of 
relay 31 over the circuit traced for the rotary 
magnet to ground at the armature and back 
contact of relay 26. Relay 39 is slow-to-re 
lease, so that it will remain operated during 
the Sending of the second series of impulses. 
Relay 39 closes a circuit for the operation of 
relay 40 from battery, winding of relay 40, 
third upper armature and back contact of 9 
relay 3S, upper Outer armature and back con 
tact of relay 31, lower inner armature and 
front contact of relay 39 to ground. Relay 
40 prepares circuits for making a busy test 
On the called line terminais as will be here- 95 
inafter described. 
When the impulses of the second series 

have been transmitted, relay 39 releases and 
opens the circuit for relay 40 and also closes 
a circuit for making a busy test which takes 
place before relay 40 releases, as it will be 
noted that this relay is slow to release. If 
the terminals of the called line 23 are busy a 
ground connection will be found on the sleeve 
conductor and this ground causes the opera 
tion of relay 38 before relay 40 releases. 
This circuit may be traced from battery, 
Winding of relay 38, third lower armature 
and back contact of relay 42, lower arma 
ture and front contact of relay 40, upper 
armature and back contact of relay 39 to 
ground on the sleeve conductor of line 23. 
Relay 38 provides a locking circuit for itself 
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from battery winding of relay 38 and its up 
per inner armature and front contact, lower 
Outer armature and back contact of relay 37 
to ground at the upper armatures and front, 
contacts of relay 27. Relay 38 closes a circuit 
from the busy tone equipment at 43 through 
its lower Outer armature and front contact, 
third lower armature and back contact of 
relay 37 to the ring conductor leading to the 
calling subscriber's line 20. 

If the called line is idle relay 38 will not 
Operate at this time so that on the release of 
relays 39 and 40 the sleeve conductor from 
the called line 23 is connected to ground to 
make this line busy over a circuit from bat 
tery through the usual cut off relay of the 
called line over this sleeve conductor, upper 
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armature and back contact of relay 39, lower 
arnature and back contact of relay 40, upper 
winding of relay 37, fourth upper armature 
and back contact of relay 38 to ground at the 
upper armatures and front contacts of relay 
27. This ground connection serves as a 
ground potential for the sleeve conductor un 
til the relay 37 operates, which it does in this 
circuit, sufficiently to close a connection 
through its lower inier ailmature and front 
contact for the lower winding of this relay. 
Relay 37 now fully operates through a circuit 
established from battery through the lower 
winding and this lower inner armature and 
front contact to ground at the upper outer 
armature and front contact of relay. 27. 
When relay 37 operates fully a direct ground, 
connection is established for the sleeve con 
ductor at the second lower armature and 
front contact of relay 37. Relay 37 also 
closes a connection over the tip and ring con 
ductors to the called line 23 for the purpose 
of applying ringing signal to call the desired 
Eubscriber on this line. . . 

it should be noted that the operation of 
'elay 27 a circuit was completed to ground 
at the lower armature and front contact of 
this relay over lead 45 for the purpose of 
starting the common control equipment 
shown in Fig. 3 to supply the ringing signal. 
This circuit may be traced from battery 
through the winding of the start relay 100, 
left armature and back contact of relay 101, 
lead 45 to ground at the lower outer armature 
and front contact of relay 27. in Fig. 3, the 
switch 102 consists of five terminal banks 103 
to 107 and associated brushes driven in a step 
by-step manner by a stepping magnet 108 for 
the purpose of supplying signaling codes for 
calling the subscribers on party lines as will 
hereinafter be described. In this case, a sin 
gle impulse of signaling current will be sup 
plied at intervals for calling a subscriber on 
line 23 and this signal is supplied when in 
terrupter relay 38 is operated which does not 
however occur until relay 46 is operated. 
The circuit for relay 46 will be closed when 
the common control equipment is in a normal 
position, such as is shown in Figure 3 with 
the brushes of the banks 103 to 10 standing 
on the zero terminals or on the 11th terminals. 
In either case relay 101 will be in a release 
condition. This reiay 46 will, therefore, not 
operate to start ringing until a complete series p 
of code signals have been transmitted. This 
is for the purpose of preventing mutilated 
signals from being transmitted in case the 
common equipment is in use by some other 
connector, in which case, the brushes may be 

60 traveling between positions 1 and 10 or 11 
and 22. If it is assumed that the brushes of 
the switch 102 are located in the position 
shown, the circuit for relay 46 will be com 
pleted from battery, winding of relay 46, 
second lower armature and back contact. of 

through the winding 

relay 47, make-before-break contacts of re 
lay: 46, sixth, lower armature and front con 
tact of relay 37, conductor. 48, oute: right 
hand armature and back contact of relay 101 to ground. Relay 46.in operating closes a 
locking circuit for itself from battery. 

: of this relay, second 
lower armature and back contact of relay:47, 
upper armature and front contact of relay 46 
to ground at the upper armatures and fiont 
contacts of relay 27. 
On the operation of the start relay 100; a 

circuit was completed for locking this relay 

s 
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from battery, through its inner eight-hand 
armature and front contact to the ground on 
lead 45 independent of the connection 
through the left-hand armature and back 
contact of relay, 101. The start, relay 100: in 
operating closes at its left-hand armature 
and front contact a circuit for the alternate 

80 

operation and release of relay 110 under cons 
trol of an interrupter 111. Relay 110 cons. 
trols the pulsing circuit for the magnet 108 
extending through the left-hand armature 
and back contact of relay 112. Magnet. 108 
will now step, the brushes of the banks, 103 
to 107 over their terminals: to control: the ap 
plication of ringing signal codes. It should 
be noted that on the third step, of brush. 103 
a circuit will be completed for the operation 
of relay 114 from battery winding of relay 
114, third terminal of the bank 103 and the 
brush thereof to ground. Ehis relay is also 
operated on the fourth, seventh, eighth, four 
teenth, fifteenth, eighteenth and nineteenth 
steps of the brush of the bank 103. On each 

:l.00. 

operation of relay 114 a circuit is completed 
from battery, winding of relay: 38, lower 
outer armature and front contact of relay, 46, 
the fourth brush of connector 20, and the cor 
responding terminal of line 23, lead 50, ar 
mature and front contact, of relay 114 to 

105 

ground. This causes the operation of relay 
38 each time relay 114 is operated. It should, no 
however, be noted that, the brush of bank 103 
will bridge two adjacent terminals and relay 
114 will therefore remain operated during 
the third and fourth, the seventh and eighth, 
the fourteenth and fifteenth and the eight 
eenth and nineteenth steps. So, that relay 38 
due to these operations of relay E14 will be 

15 

operated four times while the brush travels 
from positions 1 to 22. In this manner two 

102. These operations of Switch. 102 will 
therefore cause the application of ringing 
signals to the line 23 comprising a code of 
two impulses repeated at intervals. It will 
be later explained how different codesignals 

eriods of operation of relay 38 will take 
place for each half operation of the switch 120. 

25 
will be selected when other subscribers, lo 
cated on the same party line are called. The operation of relay. 38 completes the signaling 
circuit for transmitting ringing current from 
the source 51 to the called line as: follows: 30 
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source 51, second lower armature and front 
contact of relay 46, inner lower armature and 
front contact of relay 38, inner upper arma 
ture and back contact of relay 40, upper 
winding of relay 47, second upper armature 
and back contact of relay 40, inner upper 
armature and back contact of relay 47, the 
ring conductor of connector 22 and upper 
inner armature and front contact of relay 37 
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to the ring brush and ring conductor of line 
23 to the bell of the called subscriber's sta 
tion. - 

These signals will be repeated until the 
called subscriber answers, when the ringing 
trip relay 47 will operate, Relay 47 operates 
sufficiently to close a circuit from battery, 
lower winding of relay 47 and its lower inner 
armature and front contact to ground at the 
upper outer armature and front contact of 
relay 27. This circuit will then cause the 
relay 47 to become fully operated, to com 
plete the connection at its upper armatures 
and front contacts over the tip and ring con 
ductors of connector 22 between the two sub 
scribers. Talking battery for the called sub 
scriber is supplied from battery and ground 
through the windings of relay 25. Relay 25 
is now operated and the operation of relay 47 
opens the holding circuit of relay 46 which 
releases and opens the circuit for relay 38 to 
prevent it from being further controlled by 
relay 114 and to discontinue the ringing. 
Relay 25 in operating also reverses the bat 
tery and ground connection through the 
windings of relay 26 at its left-hand arma 
tures and front contacts for Supervisory pur 
poses or metering services which are of no 
importance in connection with this inven 
tion. 
The following description relates to the 

selection of a signaling code for calling a 
subscriber on a party line, when an idle con 
nector is found, it will be actuated by im 
pulses to select one of the ten sets of ter 
minals of the desired party line representing 
the desired subscriber's number and thereby 
causing the common equipment shown in Fig. 
3 to be actuated to control through the con 
nection for the fourth terminal relay 38 in a 
manner to transmit the proper code signal. 
In the connector 22 the fourth terminal has 
been connected through lead 50 for control 
by relay 114. This will cause as hereinbefore 
explained a code comprising two impulses to 
be repeated at fixed intervais. If the con 
nector had selected a set of terminals in 
which the fourth terminal had been connect 
ed to conductor 120 a code of three impulses 
would have been transmitted at fixed inter 
vals, or if conductor 121 had been connected 
to the fourth terminal a series of four im 
pulses would have been transmitted or if 
conductor 122 had been connected to the 
fourth terminal a series of impulses compris 
ing one long impulse followed by one short 
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impulse would have been transmitted, or if 
conductor 123 had been connected to the 
fourth terminal a code comprising one long 
impulse and two short impulses would have 
been transmitted. It is therefore evident that 
the five subscribers having their ringers con 
nected to one conductor may be rung by five 
distinguishing codes and that the five sub 
scribers having their ringel's connected to the 
other conductor may be rung by the same five 
distinguishing codes. The selection of the 
set of terminals will determine the conductor 
over which the code is to be transmitted and 
the connection for the fourth terminal in the 
selected set will determine the code itself. 
In the case where the fourth terminal is 

connected to conductor 120 relay 38 will be 
actuated and release to cause three impulses 
to be transmitted from the source 51. In this 
case the brush of the bank 104 will, as shown, 
close a circuit for relay 126 from battery 
through the right-hand winding of relay 127, 
winding of relay 126, to the second, fourth 
and sixth, and then after a short interval to 
the thirteenth, fifteenth and seventeenth ter 
minals of bank 104 to the brush thereof to 
ground. In the case where four impulses 
are to be transmitted, relay 127 will control 
lead 121 to cause relay 38 to be actuated four 
times with a short interval between the sets 
of impulses. In this case relay 127 will be 
operated when the brush of bank 103 makes 
contact with the second, fourth, sixth, and 
eighth, and then after a short interval with 
the thirteanth, fifteenth, seventeenth and nine 
teenth terminals. For the first three termi 
nals in each group of impulses the circuit will 
be closed through the right-hand winding of 
relay 127 and for the fourth impulse the cir 
cuit will be closed through the left-hand 
winding of this relay as shown. In the case 
where one long impulse, followed by one 
short impulse, are to be transmitted, relay 
128 will be operated from the bank 105 over 
a circuit from battery through the winding 
of relay 128 and left-hand winding of relay 
129 to ground at the brush of bank 105 at 
terminals one to four and 6 and again after 
a short interval at terminals 11 to 14 and 16. 
Relay 128 will remain operated to cause the 
long impulses while the brush travels over 
the first three terminals in each group. In 
the case where a long impulse followed by 
two short impulses are to be transmitted, re 
lay 129 controls the operation of relay 38. 
In this case, in addition to the circuit com 
pleted through bank 105 for the first long 
impulse and the second short impulse, relay 
129 is also operated when the brush of bank 
104 makes contact with the eighth and the 
nineteenth terminals. 
When a connection is made from one party 

line subscriber to another and their telephone 
sets are connected to the same line a so-called 
revertive call is made. Such a call will now 
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be described. In this case the operation of 
the circuit is practically the same as herein 
before described, except that when the busy 
tone is received by the calling subscriber, he 
will know that the party called is on the same 
line and has been instructed to hang up his 
receiver and wait for the desired. Subscriber 
to be called and for the reception of a re 
vertive call signal that he will recognize as 
such. This revertive signal will only be re 
ceived in case the desired subscriber's ringer 
is not located on the same conductor as his 
own ringer but on the other conductor. In 
case the called subscribers ringer is located 
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on the same conductor as his own he will, of 
course, recognize the calling signal code when 
it is transmitted to actuate the called Sub 
scriber's ringer, as his own ringer would also 
be operated by the same code. 
The operations of the circuits are as 

lows. When the calling subscriber hangs up 
his receiver after having received the busy 
signal, relay 26 is released. Relay 26 in re 
leasing closes a circuit for the operation of 
relay 39 before relay 27 releases as follows: 
battery, winding of this relay, upper inner 
armature and hack contact of relay 31, ver 
tical off-normal contact 32, inner lower arma 

at the armature and back contact of relay 
26. This operation of relay 39 takes place 
before: relay 27 has time to release due to the 
slow release characteristics of this latter re 
lay. Relay 39 in operating applies a ground 
to the sleeve conductor of connector 22 over 
a circuit as follows: ground, lower inner 
armature and front-contact of relay-39, upper 
outer armature and back contact of relay 31, 
third upper armature and front contact of re 
lay 38, sleeve terminals of line 23. This 
ground connection makes the line busy from 
the sleeve terminal of connector 22. When 
relay 27 now releases the original holding 
ground for the preceding switches is removed 
from the sleeve conductor to selector. 21 at 
the upper armatures of this relay. However, 
the sibstitute ground from the lower inner 
armature and front contact of relay 39;is now 
extended over the sleeve terminal of line 23, 
which is the same as the calling line, to the 
sleeve circuits of the intermediate switches 
and selector 21 to hold them and for other 
purposes as will presently become apparent. 
Relay 27 also in releasing removes the shunt 
circuit for the lower winding of relay 42 
from battery through resistance :54 and the 
upper armature and front contact of relay. 38 
to ground at the upper armature and front 
contact of relay:27. Relay 42 will now there 
fore operate from battery through resistance 
54, lower winding of relay 42, lower outer 
armature and front contact of relay 39, 
fourth upper armature and contact of relay 
38 to the above mentioned substitute ground 

5 on the sleeve conductor from the selector. 21. 

s fol 
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This circuit causes relay 42 to operate suffi 
ciently to close an energizing circuit for it 
self from battery through the upper winding 
and upper inner armature and front contact 
of relay 42, third lower armature and back 
contact of relay 47, middle made contacts of 
the vertical-off-normal contact 32 to ground. 
This circuit fully energizes relay 42 to close 
the remaining connections controlled there 
by. Relay 42 in-operating closes a circuit for 
the operation of relay 31 as follows: battery, 
winding of magnet 30, winding of relay 31, 
'esistance 56, lower outer armature and front 
Gontact of relay .42. Seventh lower armature 
and back contact of relay, 37 to ground at the 
lower inner armature, and front contact of 
relay 39. Due to the resistance 56 in this cir 
cuit the vertical magnet will not operate. 
Relay. 31.in operating opensat its upper outer 
armature and back contact the ground con 
nection supplied from the lower armature 
and front contact of relay 39 as hereinbefore 
traced through the sleeve terminal of con 
nector 22, the intermediate switches and the 
selector 21. This removal of the ground con 
naction from the sleeve causes the release 
of all the preceding Switches including Se 
lector 21. Connector'22 will not be released 
as the circuit for the release magnet is main 
tained open at the second upper armature 
and back contact of relay 31-even though this 
circuit Will be closed on the release of relay 
38 at the second lower armature and back 
contact. It should be noted that relay 38 
does not release until the ground is removed. 
from the sleeve to open its locking circuit 
over its upper inner armature and front con 
tact. 

Relay 39, also releases due to the operation 
of relay 31 as the circuit therefor is opened 
at the upper inner armature and back icon 
tact of relay 31. Relay 39 is slow in releas 
ing so as to permit the above operations to 
take place as described. When relay 39 is 
released the circuit for the sleeve conductor 
(if line 23 is again closed to ground to make 
the line busy. This ground extends from the 
lower inner armature and back contact of re 
lay 39, -upper outer armature and front con 
tact of relay 42, fourth upper armature and 
back contact of relay. 38, upper winding of 
relay 37, lower armature and back contact 
of relay 40, upper armature and back con 
tact of relay 39 to the sleeve. As battery is 
how present on this conductor through the 
winding of the usual cut-off relay not shown 
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relay 37 will operate sufficiently in this cir 
cuit to close a circuit hereinbefore traced for 
the lower winding to cause the relay to fully 
operate. The release of relay. 39 also allows 
relay 31 to release but this relay is slow in 
releasing and, therefore, remains operated 
long enough to permit the partial operation 
of relay. 37. - 

A Relay 37 in operating closes a connection 
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for the tip and ring conductors through to 
the ring tripping relay 47 for the applica 
tion of ringing current and relay 46 is now 
operated Over a circuit as hereinbefore traced 
for this relay, completed over lead 48 while 
the common control equipment is in normal 
position or in position 11. The operation of 
relay 38 will now be controlled by the switch 
113 to transmit the proper ringing current 
to the desired called subscriber. It should 
also be noted that on bank 102, the brush 
thereof will when it connects with the ter 
minals 5, 10, 15 and 20, close an obvious cir 
cuit for the operation of relay 131. This 
relay in operating at these periods will close 
a circuit for the momentary operation of re 
lay 40 from battery winding of relay 40, 
second lower armature and front contact of 
relay 42, lower inner armature and front con 
tact of relay 46 to ground at the armature 
and front contact of relay 131. Relay 40 
in operating causes an impulse from source 
51 to be transmitted over the tip or ring 
conductor to ring the calling subscriber's 
bell provided it is on the opposite conductor 
from that on which the called Subscriber's 
bell is located. This circuit may be traced 
from Source 51, second lower armature and 
front contact of relay 46, upper inner arma 
ture and front contact of relay 40, upper 
winding of relay 47, second upper armature 
and front contact of relay 40, upper outer 
armature and back contact of relay 47, tip 
conductor of connector 22, upper armature 
and front contact of relay 37 over the tip 
brush to the called party line. This is for 
the purpose of notifying the calling sub 
Scriber under these circumstances that the 
called subscriber's station has been run. In 
case the calling subscriber's bellis on the same 
conductor as the called subscriber's bell the 
calling subscriber's bell will of course receive 
the same code as the called subscriber's bell. 
When the subscriber at the called station 
answers, relay 47 is operated as hereinbefore 
described and talking battery is supplied to 
the line through the windings of relay 25. 
On the operation of relay 47 the holding cir 
cuit for the upper winding of relay 42 is 
opened at the third lower armature and back 
contact of relay 47 but relay 42 is slow in 
releasing so that it will be held operated 
from the connection completed to ground for 
this holding circuit on the second outer ar 
mature and front contact of relay 53 which 
operates when the called subscriber answers. 
If the called station does not answer, the 
calling subscriber must remove his receiver 
from the hook to trip the ringing to release 
the connection. 

If in a connection that is not a revertive 
call, the subscriber at the called station dis 
connects before the subscriber at the calling 
station disconnects, relay 25 is released, caus. 
ing the release of relays 47, 37 and 42, and 
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then when the subscriber at the calling sta 
tion disconnects, relay 26 releases, causing 
the release of relay 27. The circuit is then 
closed for the operation of the release mag 
net 28 as follows: from battery, winding of 
this magnet, upper made contacts of the ver 
tical off-normal contacts 32, fourth lower 
armature and back contacts of relay 37, outer 
right-hand armature and back contacts of 
relay 25, middle upper armature and back 
contact of relay 31, middle lower armature 
and back contact of relay 38, inner lower 
armature and back contact of relay 37, ar 
mature and back contact of relay 26 to 
ground. This circuit is opened at the vertical 
off-normal contacts 32 when the switch has 
returned to normal. 

If the subscriber at the calling station dis 
connects before the subscriber at the called 
station relay 25 remains operated and holds 
relays 47, 37 and 42 operated through its 
inner right-hand armattire and front contact, 
third lower armature and front contact of re 
lay 4, middle made contacts of vertical off 
normal contacts 32 to ground. Relays 26 and 
27 release when the subscriber at the calling 
station disconnects and a momentary circuit 
is closed for the operation of relay 39 before 
relay 2 releases as follows: battery, wind 
ing of relay 39, inner upper armature and 
back contact of relay 31, lower made contacts 
of vertical off-normal contacts 32, inner lower 
armature and front contact of relay 27 to 
ground at the armature and back contact of 
relay 26. Relay 39 operating, removes the 
ground connection for the sleeve conductor 
to the preceding switches which are thereby 
released. Then when relay 39 releases, the 
ground potential is again applied to the 
sleeve conductor to prevent the connector 
from being seized until it is released by the 
called subscriber hanging up his receiver 
when relay 25 releases and causes the release 
of the other relays as hereinbefore described. 

In case of a revertive call relay 25 remains 
operated until both subscribers on the party 
line have replaced their receivers. The re 
lease of relay 25 causes the release of the re 
maining relays in the circuit and restores the 
connector to normal. 
In releasing the circuits of the common con 

trol equipment shown in Fig. 3 it should be 
noted that relay 101 was operated as soon as 
the brush of bank 106 left a normal position, 
The operation of this relay will then partially 
close a self-interrupting circuit for the op 
erating magnet 108 which is fully completed 
when relay 100 releases due to the removal 
of the ground connection from lead 45 when 
the connector is restored to normal due to the 
release of relay 27 and the opening of the 
rotary off-normal contact 60. This circuit 
may be traced from battery through the wind 
ing of magnet 108 and its self-interrupting 
armature and back contact, inner right-hand 
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armature and front contact of relay 101, out 
er right-hand armature and back contact of 
relay 100 to ground. On the release of relay 
100 the pulsing circuit controlled by inter 
rupter 111 is also opened. It should be noted 
that on the eleventh step of the switch 113 
the brush of bank 106 opens the circuit for 
relay 101, so that the switch 113 may either 
stand with its brushes in the normal position 
shown in Fig. 3 or with their brushes in the 
normal eleventh position. - 

In order to provide a pause between the 
series of signaling impulses as determined 
by the first half and the second half of the 
banks of the switch 113, relays 112, 133 and 
134: are provided. Assuming then, for ex 
ample, that the eleventh position has been 
reached in the operation of the switch 113, 
the brush of bank 107 will close in this posi 
tion an obvious circuit for the operation of 
relay 112. This relay in operating transfers 
the pulsing circuit for magnet 108 to close 
a circuit for relay 134 when relay 110 is op 
erated as follows: battery, winding of relay 
134, armature and back contact of relay 133, 
left-hand armature and front contact of relay 
112 to ground at the armature and front con 
tact of relay 110. Then when relay 110 is 
released a circuit is closed for the operation 
of relay 133 in series with relay 134 as fol 
lows: from battery through the winding of 
relays 134 and 113 in series, and front contact 
of relay 134, right-hand armature; and front 
contact of relay 112 to ground on lead 45. 
Relay 133 in operating opens the original for 
energizing relay 134 and closes a circuit for 
the winding of the magnet 108 so that on 
the next operation of relay 110 magnet 107 
operates over a circuit as follows: battery, 
winding of this magnet, armature and front 
contact of relay 133, left-hand armature and 
ifront contact of relay 112 to ground at the 
armature and front contact of relay 110. 
Magnet 107 now moves the brushes of switch 
113 into the twelfth position and the switch 
will then continue to be operated under con 
strol of the interrupter 111 as hereinbefore de. 
scribed. Relay 112 now releases to cause the 
release of relays 133 and 134. An alarm cir 
cuit arrangement has been provided to indi 
cate irregularities in the performance of these 
circuits, in one case if: a false ground con 
nection should for some reason or other, be 
applied on conductor 48 and in another case, 
if the start relay 110 should fail to start 
the switch 113 in operation. In the first in 
stance, the false ground connection on lead 48. 
would, while relay 101 is operated, close a 
circuit through the outer armature and front 
contact from this ground through the wind 
ing of relay 136 to battery and thus cause this 
relay to be operated and remain locked 
through its left-handarmature and front con 
tact as long as this ground remains. A cir 
cuit will now be completed from battery 
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through the winding of relay 137, lamp 138, 
right-hand armature, and front contact of re 
lay 136 to ground. Lamp 138 will then light 
and relay 137 Will operate. Relay 137 in op 
erating closes an alarm circuit connected at 
140 (not shown) for the lighting of a pilot 
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lamp and for the sounding of an alarm signal. 
if the switch 113 for any reason fails to 

operate when the start relay is operated, a 
circuit is prepared for the operation of relay 
142. When the interrupter 143 closes.a. cir 
cuit to battery this circuit may be traced from 
battery, interrupter 143, left-hand winding 
and make-before-break contacts of relay 142, 
lamp 144, armature and back contact of relay 
150, outer right-hand armature and front con 
tact of relay 100 to ground. Relay 142 locks 
itself through its right-hand winding and 
when the interrupter 146 applies ground to 
the left-handarmature of relay 142, a circuit is 
completed for relay 147. This relay in oper 
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ating locks itself in series with the lamp 144 
to the ground at the outer right-hand arma 
ture and front contact of relay 100. Relay 
147 also closes an obvious circuit for relay 40 
137 which in operating closes the alarm cir 
cuits at 140. If for any reason the switch. 113 
fails to continue to step after having : once ing 
started, relay 101 closes circuits for the oper 
ation of relays 142,147,137, and for the lamp 
144 as above described. Relay 150 is normal 
ly operated when relay 101 is operated to 
open the circuit for relay 142 closed by the 
operation of relay 100 to prevent the alarm 
circuits from functioning under normal con 
ditions. Relay 137 will also be operated to 
close an alarm circuit if an accidental ground 
is applied on conductor 50 or on the other con 
ductors leading to other party line terminals. 
The circuits in these instances will extend 
over the right-hand armatures and back con 
tacts of relays 114, 126, 127, 128, 129 and 131 
respectively and the associatedlamps 151,152, 
153,154, 155, and 156 will be lighted respec 
tively to indicate on what lead the false. 
ground connection has been made, while, relay 
137 will be operated to sound the alarm. 

It should be understood that while the in 
vention has only been disclosed in connection 
with one circuit arrangement it could readily 
be applied to a number of other systems with 
out departing from the spirit thereof. 
What is claimed is: 1. In a telephone system, a line, a plurality 

of switches, means for establishing a connec 
tion from one of said switches to said line, a 
signal source, means associated with each 
switch including a relay variably operable to 
produce codes of signals from said source for 
transmission to said line, a common device for 
actuating said relay to produce various coile 
signals, and means for selectively determin 
ing the type of code signals to be produced 
and transmitted. . 

2. In a telephone system, a line, a Switch, 
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a source of signaling current, means associ 
ated with each switch including a current in 
terrupting device variably operable to pro 
duce codes of signals from said source for 
transmission over said line, and means re 
sponsive to the establishment of a connection 
between said switch and line for operating 
said device in a particular manner depending 
on the terminal point to which the connection 
is established to produce and transmit a co 
responding signaling current code over the 
line. 

3. In a telephone system, a line, a plurality 
of switches, means for establishing connec 
tions from one of said switches to said line, 
a signal current source, means associated 
with each switch including a relay variably 
operable to produce codes of signals from 
said source for transmission to said line, a 
common device for actuating said relay to 
produce various code signals, means for se 
lectively determining the type of codesignals 
to be produced and transmitted, and means 
for preventing the production and transmis 
sion of a selective code signal except at the 
beginning of a code. 

4. In a telephone system, Subscribers' lines 
including party lines, switching means re 
sponsive to one subscriber calling another. On 
the same party line for connecting the line 
with terminal points of said line identifying 
the desired subscriber, and means respon 
sive to the calling subscriber thereafter hang 
ing up his receiver for signaling the desired 
subscriber with a code signal identifying said 
subscriber and for signaling the calling sub 
scriber with a code signal assigned as a noti 
fying signal that the desired subscriber has 
been called and for partially releasing the 
connection between the line and Said termi 
nal points established by said switching 
le.S. 

5. In a telephone system, subscribers' lines 
including party lines, switching means re 
sponsive to one subscriber calling another on 
the same line, for selecting a terminal point 
on said line identifying the desired subscrib 
er, means operative after said terminal point 
has been selected for signaling the desired 
subscriber with a codesignal identifying said 
subscriber and for signaling the calling sub 
scriber with a code signal assigned as a noti 
fying signal that the desired subscriber has 
been called. 

6. In a telephone system, subscribers' lines 
including party lines, switching means re 
sponsive to one subscriber calling another on 
the same party line, for selecting a terminal 
point on said line identifying the desired 
subscriber, means operative after said termi 
nal point has been selected for alternately 
signaling the desired subscriber with a code 
signal identifying said subscriber and for 
signaling the calling subscriber with another 
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code signal assigned as an identifying signal 
that the desired subscriber has been called. 

7. In a telephone system, Subscribers' lines 
including party lines, switching means re 
sponsive to one subscriber calling another on 
the same line, for selecting a terminal point 
on said line identifying the desired subscrib 
er, means operative after said terminal point 
has been selected for signaling the desired 
subscriber with a code signal identifying said 
subscriber and for signaling the calling sub 
scriber with a code signal assigned as a noti 
fying signal that the desired subscriber has 
been called, said code signals being trans 
mitted through the selected terminal point. 

8. In a telephone system, subscribers’ lines 
including party lines, switching means re 
Sponsive to one subscriber calling another on 
the same line for selecting terminal points 
on said line identifying the desired subscrib 
er, a relay responsive to said selection and 
to the calling subscriber hanging up his re 
ceiver, means including another relay respon 
sive to the operation of said first relay for 
transmitting through said terminal points a 
code signal to call the desired subscriber, 
means including a third relay responsive to 
the operation of said first relay for trans 
mitting through said terminal points an 
other code signal to notify the calling sub 
scriber that the desired subscriber has been 
called. 

9. In a telephone system, subscribers' lines 
including party lines, means including a 
connector responsive to one subscriber call 
ing another on the same line for selecting a 
terminal point identifying the desired sub 
scriber, a source of signaling current, a cur 
rent interrupting device associated with said 
connector, another current interrupting de 
vice associated with said connector, and 
means for controlling said first device to 
transmit a signal current code to the calling 
subscriber's station and for controlling said 
second device to transmit a signal current 
code to the called subscribers’ stations. 

10. In a telephone system, subscribers’ lines 
including party lines, Switching means re 
sponsive to one subscriber calling another on 
the same line for selecting a terminal point 
on the same line identifying the desired sub 
scriber, a relay responsive to said selection 
and to the calling subscriber hanging up his 
receiver, and means responsive to the opera 
tion of said relay for transmitting over said 
line a signal to call the desired subscriber and 
another signal to notify the calling subscriber 
that the desired subscriber has been called. 

11. In a telephone system, subscribers’ 
lines including party lines, switching means 
responsive to one subscriber calling another 
on the same line for selecting a terminal point 
on the same line identifying the desired sub 
scriber, a relay responsive to said selection 
and to the calling subscriber hanging up his 
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receiver, and means responsive to the opera: 
tion of said relay for transmitting over said 
line a signal to call the desired subscriber, 
another signal to notify the calling subscrib 
er that the desired subscriber has been called 
and for partially releasing the connection 
established by said switching means. v 

12. In a telephone system, subscribers' 
lines including party lines, a connector, means 

to for extending a connection from a party line 
to said connector, means in said connector 
for completing said connection to a desired 
line, a relay operated when the calling Sub 
scriber hangs up his receiver, and means re 
sponsive to the operation of Said relay only 
when the calling and called subscribers are 
on the same party line for releasing said con 
nection extending means but maintaining 
said connector in connection with said party 
line during conversation. . . . . . . . 

13. In a telephone system, subscribers' 
lines including party lines, a connector, means 
for extending a connection from a party line 
to said connector, means in said connector for 
completing said connection to a desired line, 
a relay operated when the calling subscriber 
hangs up his receiver, means responsive only 
when the calling and called subscribers are 
on the same party line to the operation of 

so said relay for releasing said connecting ex 
tending means but maintaining said connec 
tor in connection with said party line, and 
for transmitting signals to call the desired 
subscriber and for notifying the calling Sub 
scriber that the desired subscriber has been 
called. . . . . . 
In witness whereof, I hereunto subscribe 

my name this 8th day of May, 1930. 
HENRY HOVLAND. 
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