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Our invention relates to telephone systems 
and has to do more particularly with auto 
matic systems in which switches are used 
for interconnecting subscribers of a local 
exchange or private branch exchange in con 
versational circuit, and an object of our in 
vention is the provision of an improved cir 
cuit arrangement which embodies desirable 
features and advantages all in an efficient, 

10 simple and economical manner, and in which 
the switch of our invention is most positive 
in its operation. 
A feature of our invention is the provision 

of a line finder switch of the rotary type, 
5 that is, One in which the contact wipers are 
moved in a rotary direction only and the 
provision of a connector switch, also of the 
rotary type and which is operatively asso 
ciated with said line finder switch for in 

20 terconnecting a calling and a called sub 
scriber. We have arranged the circuits of 
our line finder Switches and connector 
switches so that said finder Switches and 
connector Switches are under the sole control 

25 of the calling subscriber both in their initial 
and restoring operations. 
Another feature of our invention is the 

provision of means for preventing any in 
terference with other established talking 

30 connections when the wipers of a connector 
switch are stepping over contacts to engage 
contacts of a called subscriber's line, and also 
when said wipers are restoring to normal. 
The novel features of the invention, 

as through the provision of which the above 
mentioned and other advantageous results 
are obtained, will be described in connection 
with the accompanying drawings, in which 

Fig. 1 illustrates a subscriber's substation, 
40 a line circuit and the line finder Switch of 

our invention; 
Fig. 2 illustrates the connector switch of 

our invention, together with a line circuit 
and a subscriber's substation. 

45 Referring now more in detail to our in 
vention as illustrated in the accompanying 
drawings, and referring particularly to Fig. 
1, to the left thereof We illustrate a calling 
substation A, which includes the usual talk 

50 ing and signaling equipment, with the addi 
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tion of the calling device CD. The calling 
substation A terminates at the private 
branch exchange in a line switch B which 
comprises a line relay LR and cut-off relay 
CO. 
The line finder Switch FS of our inven 

tion comprises a motor magnet MM which 
automatically operates when a call is ini 
tiated by the subscriber A. to step the con 
tact wipers 3, 4, 5 and 6 over the bank con 
tacts 7, 8, 9 and 10 to connect the finder 
Switch to the calling subscriber's line. An 
impulse relay IR, release relay RR and off 
normal contacts ON are provided for the 
finder switch for purposes to be described. 
We also provide the finder switch with slow 
acting relays 11, 12 and 13 for purposes to be 
hereinafter described. 
The connector C of our invention com 

prises a motor magnet MM which operates, 
when the impulse relay IR de-energizes and 
energizes due to impulses sent from the call 
ing substation A, to step the contact wipers 
14, 15 and 16 over contacts 17, 18 and 19 to 
engage contacts of the called line. A test 
relay TR is provided which tests the called 
line as to its idle or busy condition and, if 
busy, will not energize, which permits a 
suitable busy-back apparatus BB to be 
connected to the calling line through the 
medium of a busy-back connecting re 
lay BCR to notify the calling subscrib 
er as to the busy condition of the called 
line. A ringing interrupter relay RI and 
interrupter I are provided for intermittent 
ly connecting the ringing generator RG in . 

circuit to intermittently apply ringing cur 
rent to the called subscriber's line. A ring 
ing control relay RCR is provided which op 
erates when the called subscriber responds 
to cause the operation of the locking relay 
LR' which relay LR energizing prevents 
the further application of ringing current to 
the called line. A release relay IRR is pro 
vided which is controlled by the calling sub 
scriber for releasing the connector C to per 
mit the same to restore to normal. We also 
provide a slow-acting relay SR, the purpose 
of which will be described in the ensuing specification. Off-normal contacts ON are 
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also provided which assume their alternate 
position upon the first step of the motor 
magnet MM’ off normal. 
To the right of connector C we show a 

called substation D terminating in a line cir 
cuit E, which line circuit E comprises a cut 
off relay CO and line relay LR. 
Our connector switch is of the rotary 

fifty-point type, and we leave the tens con 
tacts of the bank contacts blank, that is, 
the tenth set of contacts, twentieth set of 
contacts, thirtieth set of contacts and 
fortieth set of contacts are not connected to 
a subscriber's line but are left blank or in 
open circuit. Assuming that the calling sub 
scriber is calling a subscriber whose line 
appears in the twelfth set of contacts, the 
subscriber will operate his impulse sender 
or calling device CD to send ten impulses 
which will operate the connector switch to 
cause the wipers to engage the tenth set 
of contacts in the bank and then the sub 
scriber will operate his dial CD to send two 
impulses to cause the wipers to step over 
two more contacts to engage the twelfth set 
of contacts. Now, if the tenth set of con 
tacts had a subscriber's line connected there 
to and should said line be connected in con 
versational circuit, there would be an inter 
ference with said connection due to the en 
gagement of the wipers of said connector 
switch with said tenth set of contacts be 
fore the calling device is operated to send 
the second set of impulses to step the wiper's 
into engagement with the twelfth set of con 
tacts. By leaving the tenth sets of con 
tacts blank and when the impulse sending 
device is operated to send ten impulses, the 
wipers will always engage blank contacts in 
stead of engaging contacts leading to a sub 
scribe's line, thereby preventing interfer 
ence with established connections. 

In a fifty-point switch it will be under 
stood that forty-six subscribers lines may 
be taken care of since four of the contacts of 
the switch will be blank and will have no 
lines connected to them. A number of our 
line finder switches will be provided which 
will he common to the subscribers’ lines and 
one of which when idle will operate to con 
nect to any one of the lines when a subscriber 
thereat initiates a call. A number of Oul' 
connector switches equal to the number of 
line finder switches will be provided and 
associated with said line finders, said coln 
jector switches also being common to said 
subscriber's line. In practice we find that 
from five to eight line finder switches and 
connector switches will be sufficient to han 
dle the ordinary calls, but it is evident that 
a greater number of switches may be used 
when necessary to handle the calls. 
Having described in general the apparatus 

as illustrated in the accompanying di'awings, 
we will now describe in detail the operation 
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of the individual switches of oil invention 
in establishing a connection between two sub 
scribers’ lines. 
Assuming that the subscriber at the sub 

station. A desires to talk with the subscriber 
at the substation ID, and whose number is 
14, the subscriber at substation A will re 
imove his receiver from its switchhook, 
whereupon the line relay I R will energize 
over a circuit traced from battery, upper 
winding of relay LR, normal contact 24 of 
cuit-off relay CO, line conductor 2, through 
the substation A, line conductor 1, normal 
contact. 25 of cut-off relay CO, lower wind 
ing of relay LR to ground. Relay LR upon 
energizing closes an energizing circuit for 
the motor magnet MMI of the line finder 
switch FS, traced from battery, winding of 
said magnet MM, normal contact 26 of mag 
net MMI, normal contact 27 of oft-normal 
contacts ON, conductor 28, normal contact 
29 of slow-acting relay 11, conductor 30 to 
ground through alternate contact 31 of relay 
LR. Motor magnet MM energizing over 
this circuit operates to step the contact 
wipei's 3, 4, 5 and 6 one step to engage the 
first set of bank contacts 7, S, 9 and 10. 
Upon the first step of the finder switch FS 
off-normal, off-normal contacts ON assumes 
their alternate position, which opens the ini 
tial energizing circuit of the motor magnet 
MM; to cause the same to de-energize, and 
should the contact S engage by the test wiper 
4 be free from ground, a substitute circuit 
will be provided for the motor magnet MM, 
from battery, winding of motor magnet MM, 
normal contact 26 of said relay, alternate 
contact 27 of off-normal contacts ON, nor 
mal contact 32 of relay 11, conductor 33, 
normal contact 34 of relay 13 to ground. 
Motor magnet MM will energize over this 
circuit and open its normal contact 26 to 
cause its de-energization and at the same 
time step the wipei's into engagement with 
the next set of contacts, and if the next con 
tact 8 engaged by the test wiper 4 is free 
from ground motor magnet MM will again 
energize to step the wipers over the bank 
contacts until the test wiper 4 engages a 
grounded contact S, whereupon relay 13 will 
energize. The energizing circuit for relay 
13 may be traced from battery, through re 
sistance R. lower winding of relay 13, make 
before-break contact 35, normal contact 36 
of relay 11, test wiper 4, contact 8, alternate 
contact 3 of line relay LR to ground. Re 
lay 13 and motor magnet AM are now in 
multiple circuit, but not or magnet AIM will 
not operate since sufficient current will not 
flow through said motor magnet to operate 
it due to its high resistance due to the 
shunting effect of the energizing circuit of 
elay 13, but relay 13 operates and opens the 
energizing circuit of motor magnet MM at 
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contacts 88 and 39 in the talking conductors, 
thus completing an energizing circuit for the 
impulse relay IR, traced from battery, lower 
winding of relay IR, alternate contact 39 of 
relay 13, wiper 6, contact 10, line limb 1, 
through the now closed switchhook contacts 
of the substation A, line limb 2, contact 9, 
wiper 5, alternate contact 38 of relay 13, 
upper winding of relay IR to ground. A 
further result due to the energization of re 
lay 13 is the closing of a circuit for relay 
11 traced from battery, upper winding of 
Irelay 11, alternate contact 40 of relay 13, 
wiper 3, contact 7, winding of cut-off relay 
CO to ground. Relay 11 energizing opens 
its normal contacts 29, 32, 36 and closes its 
normally open contact 41, whereupon relay 
11 locks up over a circuit traced from bat 
tery through the lower winding of relay 11, 
closed contact 41, alternate contact 42 of off 
normal contacts ON to ground. The open 
ing of normal contact 32 of relay 11 pre 
vents the further operation of the motor 
magnet MM, whereupon the wipers remain 
in engagement with the contacts of the call 
ing line. The operation of cut-off relay CO 
opens its normal contacts 24 and 25 to permit 
the restoration of the line relay LR to nor 
mal. Relay IR energizing closes an ener 
gizing circuit for relay 12 traced from bat 
tery, winding of relay 12, alternate contact 
43 of the impulse relay IR to ground, and 
relay 12 upon energizing closes its make 
before-break contact 35 to close a circuit 
through the upper; winding of relay 13, 
traced from battery through resistance R, 
lower winding of relay 13, now closed make 
before-break contact 35 of relay 12, to 
ground through the upper winding of relay 
13, thus providing an energizing circuit for 
said relay 13 independently of said test 
wiper 4. . 
The line finder switch has now fully oper 

ated to connect to the calling subscriber's 
line and this operation of said switch occurs 
immediately upon the removal of the re 
ceiver from its switchhook by the calling 
subscriber at substation A and before the 
calling subscriber operates his calling device 
CD. The line finder switch FS having con 
nected to the calling line, the subscriber. A 
now operates the calling device CD to cause 
the connector switch C to connect to the 
called subscriber's line. 
Should another subscriber remove his re 

ceiver before the wipers of the line finder 
switch have passed the contacts leading to 
said other subscriber's line and before the 
wipers have engaged the contacts leading to 
the first calling subscriber's line, relay 13 
and motor magnet MM will be placed in 
multiple circuit as before described, causing 
the wipers to remain in engagement with 
the first set of contacts engaged leading to 
a calling line, but there being more than one 

3 

finder switch, another finder switch will op 
erate before the calling subscriber has time 
to operate his calling device, to connect 
to the calling subscriber's line, since all of 
the line finder switches are common to all 
of the subscribers’ lines. . . . 

The calling subscriber A having removed 
his receiver from the switchhook and an idle 
line finder switch FS having operated to 
connect to said subscriber's line, and having 
assumed that the called subscriber's number 
is 14, the subscriber at A now operates the 
calling device CD to send fourteen impulses 
of current. The subscriber at A first sends 
ten impulses to open and close the circuit 
of the impulse relay IR ten times, thus causing the impulse relay IR to de-energize 
and energize ten times. Upon each de-ener 
gization of impulse relay IR a circuit is 
closed for the motor magnet MM’ of the 
connector Switch C, which will operate ten 
times, since relay IR de-energizes ten times, 
to step the Wipers 14, 15 and 16 into engage 
ment with the tenth set of contacts 17, 18 
and 19 which are blank as mentioned before. 
The energizing circuit for motor magnet 
MM may be traced from battery, winding 
Of motor magnet MM", normal contact 50 
of test relay TR, conductor 51, normal con 
tact 52 of relay LR, conductor 53, alter 
nate contact 45 of relay 12, to ground at 
normal contact 43 of relay IR. The calling 
subscriber. A now operates the calling de 
vice CD to open and close the circuit of 
impulse relay IR four times to cause relay 
IR to de-energize and energize four times, 
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thus causing motor magnet MM to operate 
four times over the circuit just traced to 
step the Wipel's 14, 15 and 16 into engage 
ment with the fourteenth set of contacts 17, 
18 and 19 which lead to the called substation 
D. During the sending of impulses, slow 
acting relay SR will energize upon the first 
de-energization of impulse relay IR, to open 
its normal contact 58 to prevent the test 
relay TR from energizing when the wipers 
are moving over contacts of other sub 
Scribers' lines to the contacts of the called 
subscriber's line and to further prevent any 
interference with other established connec 
tions, this circuit for relay SR being traced 
from battery, lower winding of relay SR, 
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normal contact 50 of test relay TR, con 
ductor 51, normal contact 52 of relay LR', 
conductor 53, alternate contact 45 of relay 
12 to ground at normal contact 43 of im 
pulse relay R. Relay SR being slow-acting 
remains energized during the sending of im 
pulses, but de-energizes after impulses have 
been sent, to again close its normal contact 
58 to close the circuit of test relay TR, 
whereupon relay TR energizes if the contacts 
leading to the called subscriber's line are 
found to be idle. Slow-acting relay 12 does 
not de-energize during the operation of im 
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pulse relay IR due to its construction and 
since relay IR operates with such rapidity 
that the circuit of relay 12 is not opened 
sufficiently long to cause said relay 12 to de 
energize. 
Assuming that the contacts leading to the 

called substation D are found idle, test relay 
TR being a quickel acting relay than relay 
BCR, will energize before relay BCR has 
time to energize and will open the circuit of 
relay BCR at normal contact 60 and also 
close contacts 54 and 55 in the talking con 
ductors and also open normal contact 50 in 
the energizing circuit of motor magnet 
MM’ and close an energizing circuit for the 
interrupter ringing relay RIR at contact 
56. The circuit for the test relay TR may 
be traced from battery, winding of relay 
TR, resistances, conductor 57, normal con 
tact 58 of relay SR, conductor 59, wiper 14, 
contact 17, winding of cut-off relay CO to 
ground. Relay TR energizing closes a lock 
ing circuit for itself through its alternate 
contact 60, conductor 61, and over the pre 
viously traced circuit. Cut-off relay CO 
energizing attracts its armatures to remove 
the line relay LR° from the control of the 
called substation D. Ringing interrupte: 
relay RI now intermittently energizes due 
to the constantly rotating interrupter I to 
connect the ringing generator RG in circuit 
with the called line to intermittently ring 
the call bell of the substation D. Relay RI 
also connects a revertive tone means in cir 
cuit with the calling substation. A to ap 
prise the calling subscriber that the called 
party is being signaled. The circuit for 
the ringing interrupter relay RI may be 
traced from battery, through the constantly 
rotating interrupter I, winding of relay RI, 
alternate contact 56 of relay TR, conductor 
65, no!'inal contact 66 of relay LR. conduc 
tor 67, alternate contact 34 of 'elay 13 to 
ground. The circuit for the ringing current 
may be traced from the ungrounded pole of 
generator RG, alternate contact 62 of relay 
RI, alternate contact 54 of relay TR, wiper 
15, contact 18, line limb 21, through the call 
bell of the substation B. line limb 22, con 
tact 19, wiper 16, alternate contact 55, alter 
nate contact 64 of ringing interrupter relay 
RI to ground. The circuit for the revertive 
tone is as follows: from linging generator 
RG, condenser C, alternate contact 63 of 
relay RI, alternate contact 38 of relay 13, 
wiper 5 and contact. 9, through the receiver 
at the substation A. contact 10, wiper 6, al 
terrate contact 39 of relay 13, lower winding 
of impulse relay IR to battery. 
The called subscribe D in response to the 

ringing of his call bell, removes the receiver 
from its switchhook, thereby closing an en 
ergizing circuit for the ringing control re 
lay RCR, which will energize when the ring 
ing interrupter relay RI is in a de-energized 
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condition, said circuit being traced from 
battery, lower winding of relay RCR, nor 
mal contact 64 of relay RI, alternate contact 
55 of relay TR, wiper 16, contact 19, the now 
closed switchhook contacts of substation D, 
contact 18, wiper 15, alternate contact 54 
of relay TR, normal contact 62 of relay RI, 
upper winding of relay RCR to ground. 
Relay RCR will not operate prior to the re 
innoval of the receiver from its switchhook 
due to the combined resistances of the con 
denser and call bell at the substation D, but 
When the receiver is removed and the switch 
hool, which is spring-pressed upward, closes 
its alternate contacts, said condenser and 
call bell are shunted out to permit the ener 
gization of relay RCR. Relay RCR ener 
gizing closes a circuit for locking relay 
LR', from battery, lower winding of relay 
LR', alternate contact 69 of relay RCR to 
ground. Relay LR energizing opens its 
normal contact 66, which opens the energiz 
ing circuit of the ringing interrupter relay 
RT to prevent the firther application of 
linging current to the called line, and also 
closes a locking circuit for itself. traced 
from battery, upper winding and alternate 
contact 70 of said relay LR and to ground 
through alternate contact 71 of off-normal 
contacts ON, which off-normal contacts 
assume their alternate position upon the first 
step of the connector C oil normal. The 
Subscribers A and D are now in conversa 
tional circuit, which may be traced over the 
heavily marked lines having the condensers 
Is and IX interposed. 
The subscribers having finished conversa 

tion and assuming that the subscriber at the 
calling substation A is first to replace his 
receiver upon the Switchhook, the opening 
of the switchhook contacts brings about the 
de-energization of the impulse relay IR of 
the line finder Switch FS. The restoration 
of the relay IR brings about the opening of 
the circuit of the slow-acting relay 12, 
which relay 12 de-energizing closes an ener 
gizing circuit for the release relay RR of 
the connector C, traced from battery, wind 
o p a ing of relay RR', conductor 73, normal con 
tact 46 of relay 12, conductor 74, alternate 
contact 75 of the locking relay LR to 
ground. A further result due to the de 
energization of relay 12 is the closing of a 
circuit for the slow-acting relay SR, traced 
from battery, upper winding of relay SR, 
conductor 73, normal contact 46 of relay 12, 
conductor 74 to ground through alternate 
contact 75 of relay LR". Release relay RR’ 
energizing withdraws the retaining pawls 
which hold the connector C in its operated 
position, whereby the connector C automati 
cally restores to normal while relay SR re 
mains energized during the restoration of 
said connector C to maintain its normal con 
tact 5S open to prevent the energization of 
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tor C to normal. 
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relay TR, and to prevent the connector C 
from connecting to another subscriber's line 
or interfere with other established connec 
tions during the restoration of said connec 

When connector C has 
restored to normal, off-normal contacts ON' - 

will assume their normal position, thereby 
opening the locking circuit of relay LR to 
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permit the same to restore, and said relay 
LR? upon restoring opens the circuit of 

p s Yi - - - - relays RR. and SR at its alternate contact 
75, thereby causing the de-energization of 
relays RR and LR. The connector switch 
C is now in its normal position. 
A further result due to the de-energiza 

tion of relay 12 is the opening of the circuit 
of the slow-acting relay 13 at its make 
before-break contact 35, which permits re 
lay 13 to restore to close an energizing cir 
cuit for the release relay RR of the finder 
switch FS traced from battery, winding of 
release relay RR, alternate contact 32 of re 
lay 11, which remains energized until the 
switch FS is restored and off-normal con 
tacts ON assume their normal position, con 
ductor 33, normal contact 34 of relay 13 to 

80 

35 

ground. Release relay RR energizing with 
draws the retaining pawls holding the switch 
FS in its operative position, whereby said 
Switch FS automatically restores to normal 
and off-normal contacts ON assiume their 
normal position, thereby opening the locking 

- circuit of relay 11 to permit the same to de 
energize. The finder switch FS and con 
nector switch C are now at normal and are 
available for extending another call. 
Should the subscriber at substation D be 

first to replace his receiver upon the switch 
hook, relay RCR of the connector C will de 
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energize, but nothing more happens at this 
time since the impulse relay IR of the finder 
switch FS is energized and no circuit will 
be closed for the release relays RR and RR. 
Thus, it is evident from the above descrip 
tion that the release of the line finder switch 
FS and connector switch C is under the sole 
control of the calling subscriber and that 
said switches will restore regardless of 
whether or not the called subscriber has re 
placed his receiver upon its switchhook. 

Called line busy. 
Assuming now that the called line is busy, 

the operation of the circuit is the same up 
to and including the time that the wipers 14, 

called line. The line being busy, there will 
be a busy battery potential on the bank con 
tact 17 of the called line, said battery also 
extending to ground through the cut-off re 
lay CO. When the test wiper 14 engages 
busy contact 17, test relay TR will not en 
ergize due to its high resistance and due to . 
the potential on contact 17, which do not 
permit sufficient flow of current to operate 

s 
said test relay, relay TR failing to energize, 
busy-back connecting relay BCR, being of 
low resistance, will energize to connect the 
busy-back signaling device. BB in circuit 
with the calling substation A to notify the 
subscriber thereat of the busy condition of 
the called line. The circuit for the relay 
BCR extends from battery, through wind 
ing of said relay BCR, normal contact 60 of 
test relay TR, normal contact 58 of relay 
SR, conductor 59, test wiper 14, contact 17, 
to ground through the winding of cut-off 
relay CO'. The circuit for the busy signal 
may be traced from ground, through the 
generator G, alternate contact 77 of the 
relay BCR, normal contact 54 of test relay 
TR, normal contact 62 of relay RI, con 
denser IK, alternate contact 38 of relay 13, 
wiper 5, contact 9, through the receiver at 
the substation A, contact 10, wiper 6, alter 
nate contact 39 of relay 13, lower winding of 
impulse relay IR to battery. The calling 
subscriber at substation A hearing the busy 
signal will know that the called line is busy 
and will replace his receiver upon the 
switchhook to bring about the restoration of 
the switch FS and connector C to normal. 
When the subscriber at substation A re 
places his receiver upon the switchhook, the 
circuit for the impulse relay IR is opened at 
the switchhook contacts and relay IR will 
de-energize to open the circuit of relay 12, 
and relay 12 de-energizing opens its make 
before-break contact 35 to open the circuit 
of relay 13 as before described. 

Relay 13 de-energizing closes its normal 
contact 79 to close a circuit for relay L.R.' 
of the connector C, traced from battery, 
lower winding of relay LR', alternate con 
tact 72 of off-normal contacts ON', normal 
contact 79 of relay 13 to ground. Relay 
LR' energizing over this circuit closes its 
alternate contact. 70 and locks up as previ 
ously described. Relays R., 12 and 13 of 
the finder switch FS having de-energized 
and relay LR of the connector C having 
energized circuits are now closed for the 
release relays RR and RR', which operate, 
and the switches FS and C restore to nor 
mal as previously described. 
While we have described our switch as a 

fifty-point switch, it is to be understood 
that a larger switch may be used if desired, 
and it is to be further understood that we 
do not wish to be limited to this exact dis 
closure of our invention, as changes and 
modifications may suggest themselves and 
We, therefore, do not wish to be limited to 
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this exact disclosure, but aim to cover all 
Such changes and modifications as come 
within the spirit and scope of the appended 
claims. - 

What We claim as new and desire to se 
cure by United States Letters Patent, is: 

1. In a telephone system including sub 30 
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scribers’ lines, rotary switches comprising a 
group of line finder switches and a group 
of connector switches permanently tied to 
said group of line finder switches for inter 

5 connecting said lines in conversational cir 
cuit, means for preventing the interference 
of established connections by said switches, 
and means including a double-wound slow 
acting relay individual to said line finder 

10 and connector switches for releasing said 
switches to permit the same to restore to 
normal, the double-wound slow-acting relay 
being controlled by either the calling or 
called subscriber, said last means controlled 

15 solely over the calling line at all times. 
2. In a telephone system including tele 

phone lines, rotary switches comprising a 
group of line finder switches and a group of 
connector switches permanently tied to said 
group of line finder switches common to 
said lines and adapted to interconnect said 
lines in conversational circuit, releasing 
means including a release relay individual 
to said line finder and connector switches for 

25 permitting the restoration of said switches 
to normal said releasing means controlled 
solely by the calling subscriber at all times, 
and a double wound slow acting relay for 
each pair of said Switches and associated 

30 with the release relays of said line finder 
and connector switches, said slow acting re 
lays of said switches having an energizing 
Winding and a locking winding and adapted 
to control the energizing circuit of its as 

35 sociated release relay. 
8. In a telephone system, a calling line 

and a called line, a line finder switch for 
automatically connecting to said calling line, 
a connector Switch permanently tied to said 
line finder switch and controlled over said 
calling line to operate in a single plane to 
connect to Said called line, releasing means 
including a release relay and a double 
Wound slow-acting relay individual to said 
line finder and connector switches and con 
trolled over said calling line at all times 
independently of said called line for permit 
ting the restoration of said switches, said 
double wound slow acting relay individual 
to each of Said line finder and connector 
Switches controlling a circuit of said release 
relay individual to said line finder and con 
necting switches, said double wound slow 
acting relay having an energizing circuit 
and a locking circuit to maintain said dou 
ble Wound relay energized until a switch as 
Sociated there with is restored to normal. 

4. In a telephone system including tele 
phone lines, a plurality of rotary line finder 
Switches common to said telephone lines, a 
plurality of rotary connector switches per 
manently tied to said line finder switches 
and common to said telephone lines, auto 
matic means for causing an idle line finder 
switch to connect to one of Said telephone 
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lines when the subscriber thereon initiates 
a call, means for said connected line finder 
switch controllable over the calling line for 
transmitting impulses to one of said con 
nector Switches to operate said connector 
Switch to connect to another of said tele 
phone lunes, a double wound slow acting 
relay individual to said connector switch 
having a circuit for energizing the same 
during the selection of said other line, and 
having another circuit for energizing the 
said double wound slow acting relay dur 
ing the restoration of said connector switch 
to prevent the interference of said connector 
Switch with bank contacts of the other of 
Said lines, and means individual to said line 
finder Switch and said connector switch con. 
trolled solely over said calling line to per 
mit the restoration of Said line finder switch 
and connector switch. 

5. In a telpehone system including a call 
ing line and a called line, a rotary type line 
finder Switch for automatically connecting 
to said calling line when the subscriber 
thereon linitiates a call, a rotary type con 
nector Switch permanently tied to said line 
finder switch and controlled by the calling 
Subscriber to cause the same to connect to 
said called line, a quick-acting relay and 
three slow-acting relays for said line finder 
Switch, a double-wound slow-acting relay 
for Said connector switch having an ener gizing Winding and a locking winding, re 
leasing means individual to said switches 
and operable when two of the slow-acting 
relays and the quick acting relay of said 
finder Switch are de-energized and the other 
slow-acting relay of said finder switch and 
the double-wound relay of said connector 
switch are energized to permit the restora 
tion of Said switches to normal. 

6. In a telephone system, a calling line and 
a called line, a finder switch for automatical 
ly connecting to said calling line, a connec 
tor Switch associated with said finder switch 
and controlled over said calling line for con 
necting to said called line, operating circuits 
for controlling the operation of said 
Switches, four relays for said finder switch 
for controlling Said operating circuits, re 
leasing means for Said finder switch and op 
erable when three of said relays are de 
energized and the other of said relays is 
energized to permit the restoration of said 
finder Switch to normal, a relay for said 
connector Switch, releasing means for said 
connector switch and operable when said 
three relays of said finder switch are de 
energized and said last relay is energized, to 
permit the restoration of said connector 
switch to normal. 

7. In a telephone system including a call 
ing line and a called line, a rotary switch 
for automatically connecting to said calling 
line when the subscriber thereon initiates a 
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call, a second rotary switch associated with 
said first switch and operatively controlled 
over the calling line to connect to said called 
line, operating circuits for controlling the 
operation of said switches, a set of four re 
lays for said first switch for controlling said 
operating circuits, releasing means for said 
first switch operable upon the de-energiza 
tion of three of said relays and the energiza 
tion of the other of said relays to permit 
said switch to restore, a relay and releas 
ing means for said second switch, said last 
releasing means operable when said last 
relay is energized and three of said first re 
lays are de-energized to permit said second 
switch to restore. 

8. In a telephone system including Sub 
scribers’ telephone lines, a line finder switch 
common to said telephone lines and operable 
to connect to one of said lines when the sub 
scriber thereon initiates a call, a restoring 
connector switch associated with said finder 
switch and common to said lines and Oper 
able to connect to one of said telephone lines 
as a called line, a high resistance test relay 
for said connector switch operable to extend 
the connection from the calling line through 
to the called line and to close contacts in 
the talking circuit if said called line is idle, 
a slow-acting relay operable to prevent the 
operation of said test relay during the op 
eration of said connector switch in connect 
ing to said called line and to also cause the 
restoration of said test relay immediately 
upon the calling subscriber replacing his 
receiver and prior to the restoration of said 
connector switch. 

9. In a telephone system including sub 
scribers' telephone lines terminating in bank 
contacts, a finder Switch common to said 
bank contacts and operable to connect to one 
of said bank contacts when the line ter 
minating therein is a calling line, a restoring 
connector Switch associated with said finder 
switch and also common to said bank con 
tacts, means for causing said connector to 
connect to the bank contacts of one of said 
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lines as a called line, a high resistance test 
relay for said connector switch for control 
ling contacts in said connector switch, said 
last contacts including contacts in the talk 
ing circuit of said telephone system, a dou 
ble-wound slow-acting relay controlled by 
the calling subscriber and operable during 
the operation of said connector switch in 
connecting to the bank contacts of the called 
line to prevent the premature operation of 
said test relay and to also cause the restora 
tion of said test relay upon the calling sub 
scriber replacing his receiver and prior to 
the restoration of said connector switch to . 

prevent the interference of said normal to 
connector switch with the bank contacts of 
other lines. 

10. In a telephone system including sub 
Scribers' telephone lines terminating in mul 
tiple bank contacts, line finder switches 
common to said subscribers' lines and op 
erable to connect one of said lines when the 
subscriber thereon initiates a call, a connec 
tor switch associated with said finder switch 
and common to said lines, contact wiper's 
for said connector switch for engaging the 
bank contacts of said lines, driving means 
for stepping said wipers into engagement 
with the bank contacts of a called line, a 
circuit for said driving means, a double 
wound slow-acting relay for said connector 
switch controlled by the calling subscriber 
for preventing said wipers from interfering 
with other bank contacts in their movement 
to engage the bank contacts of the called 
line, and test means for controlling a contact 
in said circuit and also for closing contacts 
in the talking circuit of Said telephone sys 
tem to extend a conversational connection 
between the calling and called lines and to 
connect ringing means to the called line if 
said called line is idle. 
Signed by us at Chicago, in the county of 

Cook and State of Illinois, this 29th day of 
June, 1922. 

HIRAM. D. CURRER. 
GEORGE R. EATON. 
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