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The present invention relates, in general to 
telephone systems, but is concerned morepar 
ticularly with automatic telephone systems 
employing automatic selector and connector 
switches of the step-by-step type. The main 
object of the invention is the provision of 
improved selector and eonnector. Switch cir 
cuits which perform all the required func 
tions of such switches in an improved and 
more reliable manner. 
A particular feature of the selector circuit 

is the novel testing and stepping arrangement 
for controlling the automatic rotary move 
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ment of the switch. 
A particular feature of the connector cir 

cuit lies in the novel changeover scheme in 
which the switch is caused to take an auto 
imatic rotary step to perform the changeover 
from the directive vertical movement to the 
directive rotary movement. 

This application is a division of my co 
pending application Serial No. 480,313, filed 
September 8, 1930, for improvements in tele 
phone systems. The features claimed in this 
divisional application relate to the new and 
improved connector switch. 
A complete understanding of the above-and 

other features of the invention may best be 
had from the followin, E. when 
read in connection with the accompanying 
drawing, comprising one figure only, which 
shows, by means of the usual schematic dia agram, a telephone system; employing the im 
proved selector and conneetor switches of the 
present invention. 

Referring to the drawing, T and T1 rep 
: resent a calling and a called subscriber's sta 
tion, respectively, of an automatic telephone 
system. The line comprising, conductors 46 
and 47 from station T terminates at the tele 
phone exchange in a rotary lineswitch; indi 
cated by the rectangle flesignated IS, and 
having wipers 4, 5, and 6. The subseriber's 
line is accessible as a called station from con 
tactor banks over conduetors 1, 2, and 3. The 
selector S is the improved selector of the pres 
ent invention and is accessible in the banks of 
rotary lineswitches such as LS, and in tarn 
has access to the improved connector: switch 
.C. overback contacts 50,51, and 52. The con 

nector C is,ane of a number of similar con 
negtors and has access in its banks to sub 
scribers' stations, such as T1, over bank 
contacts such as 10, 108, and 109. Conduc 
tors 112,113, and 114 extend to a rotary line 
Switch such as LS. 
A detailed explanation of the operation 

s of the improved selector and connector cir 
scuits will now begiven. For this purpose it 
will be assumed, that the subscriber at station 9 
Tsets up a connection to the subscriber at 
station T1 whose telephone number is 567. 
Responsive to the removal of the receiver at 
station T, the rotary lineswitch LS is set in 
operation, to select, an idle trunk in the usual if 
manner. It will be assumed that the trunk 
1extending to the selector switch Sis, the first 
idle trunk available and has been seized by 
the lineswitch LS, over wipers 4, 5, and 6. 
As soon as the line is cut through to the 

selector switch S, line relay 10 of the selector 
9perates, over, the calling loop in the follow 
ing circuit: battery, upper winding of relay 
10, resting, contact of armature 27 and said 
-8rmature bank contact engaged by wiper 4 
of lineswitch LS and said, wiper, line con 
-ductor A6, calling loop at station T, line con 
duetor 47, wiper. 6 and bank contact of ro 
itary lineswitch;IS, armature 26 and its rest 
-ing contact, lower winding of relay 10, nor 
nally-closed eleventh rotary-step contact 34, 
to ground through the dial tone equipment 
over, conductor 43. Relay 10, operates, and at 
arulature 1:1 and its front contact closes a 
-circuit from ground, resistance 38, armature 
11 and its front contact, winding of release 
relayili, resting contact of rotary off-normal 
spring 87 and said spring, winding of relay 
20, to battery. Relay 15 operates in this cir 
cuit, but relay 20 does not operate due to the 
high resistance, of the release relay. 15. A re 
-sistance:38, is provided so that relay 20 does 
shot 49perate at the instant when the three 
spirings of line relay 10 are all in contact 

- during the energization of said relay. . . . 
(Relay 15 in operating at armature 19 and 

its ifront contact grounds the release trunk 
iconductor to hold the lineswitch LS in op 
-eated condition, and also to busy: the calling 00 
fline in the banks of connector switches over l 
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conductor 2. At armature 17 and its front 
contact, it prepares an impulsing circuit to 
the vertical magnet 22, and at armature 16 
and its front contact it prepares a further 
point in the impulsing circuit of the vertical 
magnet 22 and prepares an operating circuit 
for the series relay 20. At armature 18 and 
its back contact, relay 15 opens a point in 
the circuit of release magnet 39, and at its 
working contact prepares a point in the cir 
cuit of the rotary magnet 41. ... 
When the subscriber at station T hears the 

dial tone supplied over conductor 43 through 
the lower winding of line relay 10, he pro 
ceeds to dial the digits in the desired tele 
phone number. Responsive to the dialling of 
the first digit “5”, the circuit of line relay 
10 is interrupted five times, causing this relay 
to release at each interruption and send an 
impulse to the vertical magnet 22 and to se 
ries relay 20. The impulsing circuit extends 
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from ground at the resting contact of arma 
ture 30 and said armature, armature 16 and 
its working contact, normally closed springs 
controlled by armature 11 of line relay 10, 
working contact of armature 17 and said 
armature, through the winding of vertical 
magnet 22, to battery. A multiple circuit ex 
tends over the resting contact of rotary off 
normal spring 37 and said spring, through 
the winding of series relay 20, to battery. Re 
lay 20 operates at the first impulse, and at 
armature 21 and its resting contact opens. 
a point in the circuit of rotary magnet41. 

ertical magnet 22 responds to the impulses 
and raises the shaft and switch wipers of the 
selector to a point opposite the fifth level 
of the banks. At the first vertical step, ver 
tical off-normal springs 36 are closed, prepar 
ing a circuit for the rotary magnet41. Se 
ries relay 20 is slow to release due to the cur 
rent through its winding in series with re 
lease relay 15. This current is not sufficient 
to hold relay 20 operated but is sufficient to 
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make the relay slow to release so that it re 
mains operated during the impulse series, 
maintaining the circuit of rotary magnet 41 
open at armature 21 and its resting contact. 
At the end of the series of impulses, line 

relay 10 remains energized,and, after an in 
terval, series relay 20 releases and closes the 
circuit of rotary magnet 41 at armature 21 
and its resting contact. The rotary magnet 
energizes and steps the switch wipers 31, 32, 
and 33 into engagement with the first set of 
bank contacts in the fifth level of the selector 
bank. At the first rotary step, rotary off-nor 
mal spring 37 is operated and engages its 
working contact, thereby completing a cir 
cuit from battery, winding of relay 20, ro 
tary off-normal spring 87 and its working 
contact, interrupter contacts 42 of the rotary 
magnet, resting contact of armature 29 and 
said armature, to test wiper 32 of the selector 
switch. The operation now depends upon 
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whether or not the connector accessible in the 
first set of bank contacts is idle. In case such 
connector is busy, there will be a ground po 
tential on test contact 51 which energizes re 
lay 20 in the above-traced circuit. Relay 20, 
at armature 21 and its resting contact, opens 

70 

the circuit of the rotary magnet 41 which de 
energizes and at its interrupter contacts 42 
again opens the circuit of relay 20. Relay 20 
releases, and at armature 21 and its resting 
contact again completes the energizing cir - s s o 

cuit of rotary magnet 41 which operates and 
steps the switch wipers into engagement with 
the second set of bank contacts. 
action between the rotary magnet 41 and the 
stepping relay 20 continues as long as a 
ground potential is encountered on the bank 
contacts engaged by the test wiper 32. 

Each time the rotary magnet energizes 
85 and closes its interrupter contacts 42, a cir 

cuit is completed from ground, armature 19 
and its working contact, eleventh rotary-step 
springs 23, winding of switching relay 25, 
interrupter contacts 42 of the rotary magnet, 
working contact of rotary off-normal spring 
37 and said spring, winding of relay 20, to 
battery. As long as the test wiper 32 is en 
gaging a grounded bank contact, switching 
relay 25 is short circuited by ground over 
wiper 32, armature 29 and its resting contact, 
to the lower terminal of switching relay 25. 
The switching relay 25 is thereby prevented 
from operating, and the ground on the test 
wiper brings about the operation of relay 20 
to again cause the switch to take another ro 
tary step. . . . . 

In case all of the trunks accessible in the 
fifth level of the selector banks are busy, the 
switch is automatically rotated to its eleventh 
rotary position and the eleventh rotary step 
springs are operated. At spring 23 and its 
resting contact, the circuit of Switching relay 
25 is opened so that this relay cannot operate. 
At contacts 35, busy tone over conductor-44 
is connected to the lower winding of relay. A 
to replace the dial tone. When the calling 
subscriber hears the busy tone, he knows that 
the connection cannot be completed at this 
time, and he replaces his receiver to release 
the connection as will be described later. 

It will now be assumed that the connector 
C, accessible over bank contacts 50, 51, and 
52, is idle when tested by the selector switch 
S. In this case, there is no ground on test 
wiper 32 and the switching relay 25 and the 
stepping relay 20 energizes in series over the 
following circuit: from ground, armature 19 
and its working contact, eleventh rotary-step 
spring 23, winding of switching relay 25, in 
terrupter contacts 42 of the rotary magnet 
41 working contact of rotary off-normal 

This inter 
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spring 37 and said spring, winding of relay 
20, to battery. Relay 25, at armature 28 and 
its working contact, closes a locking circuit 
for itself in series with relay 20 independent 180 



isolater 

'of the interrupter contacts 49 of the rotary 
-finant. At armature29 and its working con 
tact it coniaeets ground from release trunk 
entietor to baskedntact 51 to guard the 

5 connecter switch C against seizure until such 
thnae as ground is sentbeek over release-trunk 
contluctor 106 frera the esnnector switch C. 
Atamattire 80 and its resting contact, relay 
25 opens a point in the impulsing circuit to 

10 prevent an impulse being sent to the vertical 
imagnet when line relay 10 releases after the 
line conductors have been switched through 
to the connector. At armiattires 27 and 26 and 
their resting contacts, relay 25 disconnects 

15 line relay 10, from the incoming line conduc 
tors, and at the working contacts of these 
firmatures it connects the stabscriber's loop 
through to the connector switch over wipers 
31 and 88 and bank contacts 50 and 52. Line 

20 relay 20 releases, and at armature 11, and its 
working contact, opens the circuit of release 
frelay 15. Relay 15 releases and at armature 
"16 and its working teentact opens a further 
point in the impulsing circuit, at armature 

5.7; and its working contact it opens: a point 
in the circuit of vertical magnet 22, at arma 
i-ture 19 and its working ceritact it removes 
! ground from release trunk conductor 7, which 
conductor has now been grounded from the 

0 connector switch-C, as will be explained later, 
and at arnature 18 and its resting contact 
it prepares a circuit for the release"magnet 39. 
When the connection is switched through 

to the eonnector switch C, line relay: 60 of 
'85 the connector energizes in a circuit extend 

ing from battery, upper winding of relay 
60, normally closed springs controlled by 
arniature 56 of relay 55, bank contact 50, 
wiper 31 of seleetor switch S, workingeon 

40 tact of armatire 27 and said armature, bank 
: contaet and wiper 4 of lineswitch LS, over 
the realling subseriber's loop, wiper 6 and 
bank contaet of lineswitch LS, armature 26 
‘and its working contact, wiper 88, bank con 

45 tact 52, normally closed springs controlled 
by arrnature 57 of relay 55, lower winding of 
relay: 60 to ground. Rehay 60 energizes, and 
at armature 61 and its working contaet.com 
pletes a circuit from ground armsture 81 0 and its working contaet, winding of release 
relay 65, to batterythrough the winding of 
relay 80, and over arrattire 7 and its rest 
ting contact, arrature;91 and its resting con 
taet, rotary diffinermal spring 101 and its 
resting contaet to batterythrough the wind 
iing of vertical magnet 98. Release relay 65 
-energizes in this-circuit, but due to its high 
resistanee, Irelay '80 and vertical raagnet 98 
are not operated. At armature' 66 and its 

0 working costaet, relay 65 greytands the re 
sease trunk'eenductor:196 which extends over 
bark contact 51 and wiper 32 of the selector 
switch to release trunk conduetor 7 to re 
plaee the ground removed at arrature 19 

5 of release relay 15:6f the selector: switch. 

65 

Atarémature 68 and its working contact re 
lay '65 prepares a point in theiapulsingloir 
-euitland at armatire 69 and its resting con 
tact opens a point in the circuit of release 
-magnet 95. ... . . 
When the calling subscriber dials the next 

-digit, “6”, line relay 60 of the connector 
-switch deenergizes a corresponding number 
of times and sends six impulses to the ver 
itical magnet 98 and to the series relay 80 
"over the following circuit: from ground st 
the working contacts of arature'68 and said 
airmature, normally closed springs con 
itrolled by armature 61, winding of relay 80, 
to battery, and over a multiple circuit in-ico 
'cluding airmature 77 and its resting contact, 
'armature 91 and its resting contact, rotary 
off-normal spring 101 and its resting contact, 
winding of vertical im 98, to battery. 
The vertical magnet 98 responds to this:se-E5 
tries of impulses and raises the switch shaft 
and wipers six steps to a point opposite the 
sixth level of the conneetor bank. Relay 80 
'energizes at the first impulse of the series, 
and remains operated throughout the series, to 
-being made slow-to-release due to the cur 
Fent through its winding in series with the 
release relay 65 each time relay 60 energizes. 
This current is not sufficient to hold relay: 80 
operated, but is sufficient to make it slow to tes 
release so that it will notideenergize between 
timpulses of an impulse train. 
At armature 81 and its resting eontact, 

'relay 80 disconnects the test wiper '93 from 
the winding of switching relay 85, and at 00 
its working contact connects the test wiper 
to the winding of busy relay 75. At arma 
ture 82 and its working contact, an impuls 
ing circuit for the vertical magnet 98 is com 
pleted independent of armature 77 of relay 
75, and at armature'83 and its workingeon. 
tact an energizing circuit is prepared for re 
lay 75 which is completed at the first verti 
cal step of the connector. The circuit for 
(relay 75 extends from ground, vertical off 
normal spring 97 and its working contact, 
armature:69 and its working contaet, rotary 
off-normal spring 102 and its resting contact, 
tarmature 83 and its working contact, wind 
ring of relay 75, to battery. Relay 75, upon 15 
operating, at airmature 76, and its working 
contact prepares a locking circuit for itself, 
at armature 77 and its resting contact it 
opens the original finapulsing circuit to the 
Ivertical magnet, itand at armature 78; and its 320 
working contact prepares; a circuit for the 
rotary magnet;99. 

It should be pointed out st: this time that 
the wipers of the connector switch Care nor 
mally set two steps to the left of the connector 25 
barak, that is, two rotary steps of the switch 
are required in: order to bring the wipers 
into engagement with the first set of bank 
contacts in any level. A shot time after the 
'cessation of the train of impulses which has 30 
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operated the connector vertically to a posi 
tion opposite the sixth level of bank contacts, 
relay 80 deenergizes and at the normally 
closed springs controlled by armature 81 com 

5 pletes a locking circuit for relay 75 extend 
ing from ground on release trunk conductor 
106, armature 76 and its working contact, in 
terrupter contacts 100 of rotary magnet 99, 
normally-closed springs controlled by arma 

10 ture 81, resting contact of armature 89 and 
said armature, winding of relay 75, to bat 
tery. At armature 82 and its working con 
tact, relay 80 opens the impulsing circuit 
to the vertical magnet, and at armature 83 

15 and its working contact opens the original 
energizing circuit of relay 75, and at its rest 
ing contact completes a circuit for the rotary 
magnet 99 extending from ground, vertical 
off-normal spring 97 and its working contact, 

* 20 armature 69 and its working contact, ro 
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tary off-normal spring 102 and its resting 
contact, armature 83 and its resting contact, 
armature 78 and its working contact, wind 
ing of rotary magnet 99, to battery. The 
rotary magnet energizes and advances the 
switch wipers one step toward the bank con 
tacts. The rotary off-normal spring 101 is 
operated by the first rotary step of the switch, 

; but the rotary off-normal spring 102 is not 
operated until the wipers are brought into 
engagement with the first set of bank con 
tacts when the switch takes its second ro 
tary step. . . 

Rotary magnet 99, upon energizing, opens 
its interrupter contacts 100, thereby opening 
the locking circuit of relay 75. Relay 75 re 
leases, and at armature 76 and its working 
contact opens a further point in its locking 
circuit, at armature 77 and its resting con 
tact it closes a point in the impulsing circuit 
to the rotary magnet 99, and at armature 78 
and its working contact it opens a point in 
the original energizing circuit of the rotary 
magnet. Rotary off-normal spring 101, upon 
operating in response to the first rotary step 
of the switch, transfers the impulsing circuit 
from the vertical magnet 98 to the rotary 
magnet 99. . . . . . . 
In response to the dialling of the final digit 

“7” of the called telephone number, line re 
lay 60 releases seven times, thereby sending 
seven impulses to the rotary magnet 99 over 
the following circuit: from ground at the 
working contact of armature 68 and said 
armature, normally-closed springs controlled 
by armature 61, armature 77 and its resting 
contact, armature 91 and its resting contact, 
rotary off-normal spring 101 and its working 
contact, winding of rotary magnet 99 to bat 
tery. The rotary magnet accordingly ener 
gizes at each impulse and steps the switch 
wipers 92; 93, and 94 into engagement with 
the seventh set of bank contacts in the sixth 
level. At the first step 
tary movement, rotary off-normal spring 102 

of the directive ro 
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operates and opens the original energizing 
circuit of relay 75 and of rotary magnet 99. 

Series relay 80 energizes at the first im 
pulse and remains operated throughout the 
impulse train in the manner previously de 
scribed. At armature 83 and its working 
contact it again closes a point in the energiz 
ing circuit of relay 75, but this circuit is now 
open at the rotary off-normal spring 102. 
At armature 82 and its working contact, re 
lay 80 closes a point in the impulsing circuit. 
independent of armature. 77 to prevent the 
opening of the impulsing circuit in case the 
busy relay 75 should energize while the 
switch wipers are passing over busy contacts. 
At armature 81 and its working contact, re 
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lay 80 completes the testing circuit extending 
from test wiper 93, armature 81 and its work 
ing contact, resting contact of armature 89 
and Said armature, winding of busy relay 75, 
to battery. . . . . . . . . . 

It will first be assumed that the subscriber 
at station T1 is engaged in another connec 
tion when the connector C is operated into 
engagement with bank contacts 107,108, and 
109. In this case, there will be ground po 
tential on the test bank contact 108 and the 
busy relay 75 will energize in a circuit from 
ground, bank contact 108, test wiper 93, ar 
mature 81 and its working contact, resting 
contact of armature 89 and said armature, 
winding of relay 75, to battery. At arma 
ture 77 and its resting contact, relay 75 opens 
a point in the impulsing circuit, and at arma 
ture 76 and its working contact prepares a 
point in its locking circuit which is com 
pleted upon the release of relay 80. A short 
time after the cessation of the impulse train, 
relay 80 releases and at the normally-closed 
springs controlled by armature 81 completes 
the previously-traced locking circuit for the 
busy test relay 75. At armature 82 and its 
working contact, relay 80 opens a second 
point in the impulsing circuit. Relay 75 
at armature 79 and its working contact con 
nects the busy tone to the lower talking con 
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ductor, thereby informing the calling sub 
available at this time. The calling subscriber 
thereupon hangs up his receiver and releases 
the established connection in a manner to be 
hereinafter pointed out. 

It will now be assumed that the called line 
is idle when the connector switch wipers are 
brought into engagement with bank con 
tacts 107,108, and 109. In this case, there is 

gize. When relay 80 releases a short time 
after the cessation of the impulse train, it 
completes an energizing circuit for the 
switching relay 85 extending from ground on 

scriber that the desired called station is not 
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no ground potential present upon the bank 
contact 108, and busy relay 75 will not ener 

125 

release trunk conductor 106, armature 76 and 
its resting contact, lower winding of switch 
ing relay. 85, resting contact of armature 81. 30 



1,902, to? 

and said armaterre, test wiper 93, bank con 
taet 08, and thence over conductor 13, to 
battery through the winding of the cut-off 
relay of the eaked lineswitch. Switching relay 85 energizes in this circuit 
in series with the eut-off relay of the called 
lineswitch, and at armature 90 and its work. 
ing eontact closes a locking eircuit for itself 
extending from greund through armature 67 
and its working contact. At armature 91 and 
its restingeontact, relay 85 opens a point in 
the impulsing circuit, at armature 89 and its 
restingeontact it opens a point in the ener 
gizing circuit of busy relay 75, at armature 
88 and its working contact it connects ground 
to test wiper 93 to busy the line to other con 
hectors such as C, and at armatures 86 and 
87 and their working contacts it eompletes 
the ringing circuit extending from inter 
rapter generator over conduetor 104, lower 
widing of ring-eut-off relay 70, restingeon 
tact of armature 71 and said armature, work 
ing contact of armature 86 and said arna 
ture, wiper 92, bank contaet 107, conduetor 
10 of the called line, through the bridged 

condenser and ringer at the substation T1, 
conductor 11 of the called line, bank con 
tact 109, wiper 94, armature 87 and its work 
ing contact, armature 72 and its resting con 
tact, to ground. v 

Ringing current is sent out over this cir 
cuit to signal the called line, and when the 
called subscriber removes his receiver, a di 
rect current bridge is closed across conduc 
tors 110 and 111 of the called line and ring 
cut-off relay 70 operates over the above-traced 
ringing circuit. At armature 73 and its 
working contact, it completes a locking cir 
cuit for itself extending from ground at ar 
aature 67 of relay 65. At armatures 71 and 
72 and their resting coatacts, it disconnects 
the ringing circuit, and at the working con 
tacts of these armatures it completes the talk 
ing circuit to the called line. Back bridge 
relay 55 energizes over the called loop re 
sponsive to the energization of ring-cut-off 
relay 70, and at armatures 56 and 57 and their 
working contacts reverses the battery connec 
tion of line relay 60 to the calling line to E. 

s 

erate the calling subscriber's meter in t 
usual manner. 
When the conversation is completed and 

the called subscriber at station T1 hangs lap 
his receiver, the bridge across the called line 
is opened and back bridge relay 55 releases 
and restores the normal battery connections 
to the calling line. When the calling Sub 
seriber at station T replaces his receiver, the 
eircuit of line relay 60 is opened and this 
relay accordingly deenergizes. At armature 
61 and its working contact, it opens the cir 
eunit of release relay 65, and at the normally 
closed springs controlled by this armature it 
short circuits the winding of the release re 

as lay to make it slogy to release. After an in 

5 

terval, relay 65 releases and at armature 6 
and its working contact opens the locking 
circuits of the ring-cut-off relay 70 and 
switching relay 85. At armattere 66 and its 
working contact it removes ground from re 
lease trunk conductor 106 to bring about the 
release of the selector switch S. At armature. 
69 and its back contact, release relay 65 
closes a circuit for the release magnet 95 ex 
tending from ground, vertical off-normal 
spring 97 and its working contact, armature 
69 and its resting contact, release link spring 
96 and its resting contact, winding of release 
magnet 95, to battery. 
The release link 115 and the manner in 

which it controls spring 96 is the same as 
disclosed in Patent No. 1,612,767, issued De 
cember 28, 1926, to Clarenee E. Lomax. 
When release magnet 95 energizes and brings 
about the release of the switch, the release 
link 15 locks the double dog (not shown) in 
an operated position until the switch shaft 
has returned to its normal position, and at 
the same time operates spring 96. With 
spring 96 in its operated position, the cir 
etit of release magnet 95 is opened and the 
release ground is transferred to the slow 
alarm equipment over conductor 103. In 
case the switch does not completely restore to 
normal, the slow alarm equipment (not 
shown) brings in an alarm to call attention 
to the fact that one of the conneetor switches 
has not properly released. When the con 
hector shaft reaches its normal position, the 
vertical off-normal spring 97 is opened, there 
by removing ground from conductor 103 and 
from the slow-acting alarm equipment. The 
release link is forced out of engagement with 
the double dog as soon as the connector has 
returned to normal and returns the spring 
96 to its normal position, thereby again pre 
paring the release circuit to the winding of 
release magnet 95. This special releasing ar 
rangement does away with the continued 
energization of the release magnet in case 
the switch sticks off-normal and does not 
completely restore to its normal position. 
The removal of ground from release trunk 

conductor 106 upon the release of relay 65 
opens the circuit of relays 20 and 25 of the 
selector switch S. Relay 20 in releasing at 
armature 21 and its resting contact closes a 
circuit to the release magnet 39 extending 
from ground, vertical off-normal spring 36 
and its working contact, armature 21 and its 
resting contact, armature 18 and its resting 
contact, release link spring 40 and its resting 
contact, winding of release magnet 39, to bat 
tery. Release magnet 39 energizes to bring 
about the release of the selector switch and 
the release link 48 operates spring 40 to trans 
fer the release ground from the winding of 
the release magnet to the slow-acting alarm 
equipment over conductor 45 in the saiae : 
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manner as pointed out in connection with 
the release of the connector switch C. As 
soon as selector switch S has returned to 
normal vertical off-normal spring 36 is op 
erated, thereby removing ground from the 
slow-acting alarm equipment and release 
link spring 40 is returned to normal, thereby 
again preparing a circuit for release mag 
net 39. All apparatus used in the connec 
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tion has now been restored to its normal con 
dition. . . . . . . ; 
Having described the invention, what is 

thought to be new and is desired to have pro 
tected by Letters Patent will be pointed out 
in the appended claims. . . 
What is claimed is: . . . . 
1. In an automatic switch having 

primary and secondary movements, a con 
trol circuit over which the primary opera 
tion of said switch is effected, a second con 
trol circuit over which the secondary opera 
tion of said switch is effected, and means au 
tomatically operative at the end of the pri 
mary movement for causing said switch to 
take one secondary step, and means respon 
sive to said secondary step for effecting the 
change-over from the primary to the second 
ary control circuit. 

2. In an automatic switch having vertical 
and rotary movements, an impulsing cir 
cuit for controlling said switch in its vertical 
movement, a second impulsing circuit for 
controlling said switch in its rotary move 

, ment, means responsive to the cessation of 
the vertical movement for operating said 
switch one step in its rotary movement, and 
rotary off-normal springs operated by said 
rotary step and effective to effect the change 
over from said first to said second impulsing 
circuit. . . - 

3. In a switch, control circuit for auto 
matic switching devices having primary and 
secondary movements, an impulsing circuit 
over which impulses are transmitted to con 
trol, the Switch in its two movements, said 
circuit terminating in two branches, means 
for operating said switch in its primary 
movement over the first of said branches, 
means responsive to the cessation of said 
primary movement for causing said switch 
to take one step in its secondary movement, 
and means responsive to said last means for 
transferring said impulsing circuit to the 
second of said branches. 

4. In a two-motion automatic switch, a primary magnet and a secondary magnet, 
an impulsing circuit extending to said pri 
mary magnet, means for sending impulses 
Over said circuit to control said switchin its 
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primary movement, means responsive to the 
cessation of Said primary movement for op 
erating said Switch one step in its secondary 
movement, and means responsive to said op 
eration for transferring said impulsing cir 
cuit to said secondary magnet. 

directive 
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5. In a step-by-step connector switch hav ing primary and secondary movements, 
means for directively operating said switch 
in its primary movement, a secondary mag 
net, means responsive to the cessation of said 
primary movement for sending a single im 
pulse to said secondary magnet to cause said 
switch to take one secondary step, and means 
for thereafter directively controlling said 
switch in its secondary movement. 

6. In a connector switch having vertical 
and rotary movements, means for directive 
ly operating said switch in its vertical move 
ment, a first and a second relay energized 
throughout said vertical movement, a lock 
ing circuit for said first relay closed by the 
deenergization of said second relay at the 
termination of said vertical movement, a 
rotary magnet, and a circuit for said rotary 
magnet including make contacts on said first 
relay and back contacts on said second relay. 

7. In a connector switch having vertical 
and rotary movements, means for directively 
Operating said switch in its vertical move 
ment, a first and a second relay energized 
throughout said vertical movement, a lock 
ing circuit for said first relay closed by the 
deenergization of said second relay at the 
termination of said vertical movement, a ro 
tary magnet, a circuit for said rotary magnet 
including make contacts on said first relay 
and back contacts on said second relay, and 
interrupter contacts on said rotary magnet 
for opening the locking circuit of said first 
relay. . . . 

8. In an automatic switch having directive 
primary and secondary movements, means 
for operating said switch in its primary 
movement, means responsive to the cessation 
of said primary movement for automatically 
operating said switch in its secondary move 
ment, and means responsive to said automatic 
secondary operation for effecting the change 
over from the directive primary to the direc 
tive secondary movement. 

9. In an automatic switch having directive 
primary and secondary movements, means for 
directively moving said switch in its pri 
mary movement, means responsive to the 
cessation of said primary movement for caus 
ing an automatic movement of said Switch, 
and means responsive to Said automatic 
movement for preparing said Switch for its 
directive secondary movement. . . . . 

10. In an automatic switch having primary 
and secondary movements, a control circuit 
over which said switch is directively con 
trolled in its primary movement, a second 
control circuit over which said switch is di 
rectively controlled in its secondary move 
ment, means for causing an automatic move 
ment of said switch at the end of the direc 
tive primary movement, and means respon 

sive to said automatic movement for effect 
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ing the changeover from said first to said sec 
ond control circuit. 

11. In combination, an automatic switch, 
said switch having a progressively movable 
selecting element, a control circuit, primary 
operating means for said selecting element 
directively responsive to a selective control 
exercised over said circuit, automatic means 
for moving Said selecting element responsive 
to the cessation of said selective control, and 
secondary operating means for said selecting 
element rendered responsive by the automatic 
movement of said selecting element to a sec 
ond selective control exercised over said cir 
cuit. 
In witness whereof, I hereunto subscribe 

my name this 26th day of June, A.D. 1931. 
NORMAN H. SAUNDERS. 


