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My present invention relates to selective re 
mote control Systems and more particularly to 
Such Systems in which a rotary distributor, or 
Selector, Switch at a dispatcher's station and an 

5 other at a remote station are synchronously op 
erated, thereby to connect a conductor which ex 
tends between the two stations to a selected one of 
a plurality of circuit devices in each station. 
More particularly my invention relates to cer 

10 tain improvements in systems of the above type 
and while my improvements are primarily in 
tended to render systems of the above type of 
greater practical utility in connection with the 
remote control and supervision of power switches 

15 and indicating devices, such as are used in sta 
tions of the usual power distribution system, 
they are not limited thereto and are equally ap 
plicable to Systems of this type generally applied. 

Still more particularly my invention, in one of 
20 its aspects, relates to the means whereby synchroe 

nous operation of the two selector switches is ef 
fected and it has for its purpose to provide an 
efficient means for synchronously operating the 
Selectors and one which is simple in its circuit con 

25 struction. In accordance with this aspect of my 
invention I provide means whereby the polarity of 
current flowing in a conductor extending between 
the tWO stations is reversed upon each concurrent 
operation of both Switches and means responsive 

30 to each reversal of polarity for actuating the 
Switches. The concurrent operation of the two 
SWitches need not be simultaneous. If an asyn 
chronous operation of one Switch occurs the cur 
rent in the mentioned conductor will not be re 

35 versed and the Switches will be rendered inoper 
ative and Will remain in the position at which 
the aSynchronous Operation occurred. If an 
aSynchronous Operation of the other Switch then 
occurs, the polarity of the current ini said con 

40 ductor will be reversed and Synchronous opera 
tion will resume. 
The polarity responsive means which I prefer 

to employ comprises a pair of polarized relays, 
One relay of the pair being located in each sta 

45 tion. This relay is so associated with the switch 
in its respective station that any operation of the 
relay will cause a Succeeding operation of the 
switch. Since both distributor switches must op 
erate to reverse the polarity of the current in the 

50 conductor both relays will operate together and 
through them the complete synchronizing of the 
switches is effected. 

In order to restore a condition of synchronism 
between the two Switches after an aSynchronous 

55 operation of one has occurred a resetting device 
is provided, this device comprising means for caus 
ing each of said Switches to operate independent 
ly of the other to a predetermined position from 
which position synchronous operation of the two 

60 switches may be had. In the form disclosed this 

means comprises a switch for grounding the 
Synchronizing conductor thereby causing each 
switch, upon each operation thereof, to reverse 
the current through the polarity responsive means 
associated therewith, which polarity responsive 
means in turn causes a succeeding operation of 
the Switch. Means are also provided whereby the 
circuit of the polarity responsive means associated 
with either switch is interrupted when the Switch 
reaches a predetermined position thereby inter 
rupting the operation of the Switch. From this 
position both switches may be operated synchro 
nously. 
A further purpose of my invention is to pro 

Wide a system of the type mentioned which has 
the capacity to provide remote control and Su 
pervision over a large number of devices and 
which may readily be expanded to meet an in 
creased demand for remote control and super 
vision resulting from added power equipment in 
a particular power installation. In accordance 
With this a Spect of my invention I provide means 
whereby the conductors extending between the 
two stations and likewise the devices, in this in 
stance polarized relays, which are employed as . 
synchronizing means at each station are connect 
ed, in rotation, to a plurality of selector switches 
at each station. Thus, for example, if more de 
vices are to be controlled than there are different 
positions of a selector switch then two or more 
switches may be employed in each station, these 
Switches in the two stations being connected Syna 
chronously, and in rotation, to the Synchronizing 
means at each station and to the Conductors 
which extend between the stations. In this man 
ner a single synchronizing means and a single 
set of line conductors may be employed substan 
tially independently of the number of devices to 
be controlled or supervised. 

In Systems of the prior art a large portion of 
the apparatus employed may be classed as Com 
mon apparatus, i. e. apparatus which is operated 
in common with each remote control Or Super 
visory operation. By my invention, as will be 
more fully described, it will be seen that a very 
substantial economy in this common equipment, 
is effected, this equipment in my system comprise 
ing essentially the Selector SWitches at the two 
stations plus a single pair of polarized relays 
which are utilized to effect the synchronizing 
function, together with necessary keying devices 
which are mounted on the control panel. Thus 
the greater portion of the equipment of my sys 
tem is apparatus which is associated with indi 
vidual supervised devices and, hence, operates 
Selectively. 

Still another purpose of my invention is to pro 
vide means whereby certain of the circuits in 
cluding line conductors are opened during opera 
tion of the selectors and, if desired, for a desired 
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2 
time interval thereafter, or, are opened, in re 
sponse to an asynchronous operation thereof, 
thereby to prevent faulty operation of the appa 
ratus resulting from Surges upon the line, from 
improperly connected circuits through the selec 
tors, or from unintentional operation of a con 
trol key. 
The novel features which I believe to be char 

acteristic of my invention will be set forth with 
particularity in the appended claims. My inven 
tion itself, however, both as to its organization 
and method of operation, together with further 
objects and advantages thereof may best be un 
derstood by reference to the following descrip 
tion taken in connection with the accompanying 
drawings in which Fig. 1 represents the circuit 
which is employed at the control station and Fig. 
2 that which is employed at the remote station. 

Referring to the drawings, A and B represent 
selector switches which are employed at the dis 
patcher's station and A' and B' represent Selector 
SWitches which are employed at the remote sta 
tion. While for simplicity of the circuits have 
shown only two of these switches in each station 
it will of course be understood that a greater 
number may be employed equally as well. In 
small installations a single Switch in each station 
may be utilized. Each of these switches is made 
up of five semicircular banks of contacts S., 72, t, 
i, c, each of which has a cooperating wiper aSSO 
ciated therewith. These wipers are all connect 
ed to a common shaft and are adapted to move 
in a step by step manner over their respective 
contact banks in response to energization and 
deenergization of a suitable driving motor mag 
net which is associated therewith, through a 
ratchet and pawl arrangement. Switches of this 
type are well known in the signaling art and one 
which may be employed is fully shown in Patent 
No. 1472,463 to O. F. Forsberg et al, issued Oc 
tober 30, 1923. 
As usually constructed each of the banks of 

contacts of which the selector Switches are Com 
prised include in the neighborhood of twenty 
five contacts. In the system to be described the 
first contact from each bank will be herein des 
ignated as the normal contact since it. corresponds 
to the normal position of the associated Wiper. 
Each of the other contacts, with the exception 
of the last is allotted to a particular remote de 
vice which is to be supervised. In cases where 
the number of remote devices, which is to be 
supervised, exceeds the capacity of a single selec 
tor switch, that is, in the case mentioned, ex 
ceeds 23, then additional selector Switches may 
be employed and operated in accordance with 
my invention. In the latter case in each of the 
stations a selector Switch T, T is also provided 
which operates to cause successive operation of 
the different selector switches A, B in each 
station, in rotation, each of the Switches being 
operated synchronously with a selector Switch 
in the other station. 

Extending between the dispatcher's station 
and the remote station are four conductors, one 
of which extends from the wiper of the bank S 
of the switch. A through the Windings of the 
polarized p and p' to the wiper of the banks of 
the switch A' in the remote station. This con 
ductor Will be known as the synchronizing Con 
ductor since it is over this conductor that reversed 
polarity impulses are transmitted for synchro 
nously operating a selector switch in each station. 
A second conductor extends between the wipers 
of the banks t of the switches A and A. and Con 

1,945,665 
stitutes a common or return conductor for aim 
pulses which are transmitted. This conductor 
is maintained at ground potential and therefore 
it not necessarily metallic. A third conductor 
extends between the Wipers of the banks i of the 
Switches A and A' and is known as the indication 
Conductor since it is over this conductor that 
impulses are sent from the remote station to 
the dispatcher's station to indicate the opera 
tion of a remote device. A fourth conductor ex 
tends between the wipers of the banks c of the 
Switches A and A' and is known as the control 
conductor since it is over this conductor that in 
pulses are sent for controlling the operation of 
the Supervised devices at the remote station. 
A control panel unit 1, 2, 24, 25 is allotted to 

each of the remote devices which are to be con 
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trolled. Each of these control panel units have 
mounted thereon four indicating lamps g, r, u), b 
having distinctive colors which are indicative of 
a condition of the system. Also mounted upon 
each of these panels is a push button contacting 
device 3, hereinafter known as a stop key, and 
a turn key 4. 
Mounted upon the panel at the dispatcher's 

station are certain control and signal devices 
which are common to all of the Supervised de 
vices as distinct from apparatus which is in 
dividual to each of the supervised devices. One 
of these devices comprises a contact making push 
button which will hereinafter be designated as 
the emergency reset button 5, since its purpose 
is to reset the selectors upon their normal posi 
tions in case, for any cause, they have operated 
Out of step. A Second comprises a push button 
7 which is utilized in connection with the turn 
key 4 for the purpose of Operating any of the 
remote devices after the selector switches have 
been actuated to a position corresponding to that 
of the particular device which is to be operated. 
A third comprises a push button 6 which will 
hereinafter be known as the start key since its 
purpose is to start the Synchronous operation of 
the respective selectors. In addition to these an 
alarm device 8 which may comprise a bell and an 
alarm key 9 are provided, the purpose of which 
will later be set forth. 
The dispatcher's station is provided with a 

Source of potential 10, the opposite sides of which 
are connected through conductors 11 and 12 to 
alternate contacts on the banks n of each of the 
Switches A, B, etc. at that station and an inter 
mediate point of which is connected to the Com 
mon conductor. The positive side of the source 
of potential is also connected through the con 
tacts of the stop keys 3 of each of the alternate 
panels 1, 2, etc. to the even contacts on the panels 
s of the switches A, B, etc. and the negative side of 
the source of potential 10 is connected through 
the contacts of the stop keys 3 of the alternate 
panels to the odd contacts of the banks of each 
of the Switches A, B, etc. 
At the remote station a Source of potential 

13 is provided, the opposite sides of which are 
similarly connected through conductorS 14 and 
15 to alterinate contacts on each of the banks m 
and S of the Switches A' and B' etc. Similarly 
an intermediate point on this Source of poten 
tial is connected to the common conductor. The 
devices which are to be supervised at the remote 
station are herein represented as Switches 1’, 
2", 24', 25', each of which switches have actuat 

source of potential 18. The energization of these 
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coils is adapted to be controlled by means of the 
contacts of the polarized relays 26, 27, 28, 29 
which are connected to the contacts of the bank 

The automatic opera c of the Switches A, B'. 
tion of the selectors, as in response to an auto 
matic operation of a device at the remote sta 
tion, is effected by relays 30, 31, 32, 33, each of 
which is individual to a particular Supervised 
device and is controlled by auxiliary contacts 34, 
35 associated therewith; plus a common relay 36 
which is operated in response to Operation of any 
of the relays 30, 31, 32, 33 to initiate the Syn 
chronous operation of the selectors. The Super 
visory indication at the dispatcher's station is 
effected by polarized relays 26, 27, 28, 29 which 
are controlled by the interlocks 34 and 35 on 
the switches, and which control the lamps on the 
panels 1, 2, 24, 25. 

Having now generally indicated the character 
of the apparatus, its more detailed structure may 
best be understood by reference to its opera 
tion. ASSume the apparatus to be in the posi 
tion shown in the drawings and that the dis 
patcher desires to actuate the switch 2' to its 
closed position. It will be noted on the panel 2 
corresponding to this switch that the green light 

r 

g is lighted, the circuit of this light extending 
from the negative side of the Source of potential 
39 through conductor 38, lamp g, armature and 
lower contact of the polarized relay 27, con 
ductor 40, to the positive side of the Source of 
potential 39. It will also be noted that red light 
r is extinguished since it is short circuited by the 
armature of relay 27. This indicates to the op 
erator that the switch 2' is in its open position. 
The dispatcher will first observe that the lamp 
G is lighted. The circuit of lamp G extends from 
the positive side of source 10 through resistance 
54, lamp G and the middle armature of relay 
42 to the intermediate point on the source 10. 
The lighted condition of this lamp indicates that 
both qf the selector switches A and A' are upon 
their hormal contacts and that the system is in 
readiness for operation. He will then operate 
the turn key 4 to the position opposite to that 
shown in the drawings. In SQ, doing the white 
light up will be lighted through a circuit extend 
ing from the negative side of the source of po 
tential 39 through conductor 38, upper contact 
of the key 4, lamp D, armature and lower con 
tact of the polarized relay 27 and conductor 40 
to the positive side of the source of potential 39. 
The lighting of the lamp windicates to the oper 
ator that the key 4 is no longer in the position 
corresponding to the position of the remote 
Switch. The purpose of this will later be set 
forth. He will then operate the stop key 3 on 
panel 2 to open its contacts, thereby disconnect 
ing negative potential from the third contact of 
the banks of the switch A. He will then press 
the start key 6 and thereby close a starting cir 
cuit for the switches. This circuit extends from 
the negative side of the source of potential 10 
through conductor 12, left-hand contact and 
armature of relay 42, upper contacts of the start 
key 6, normal contact and wiper of the bank. i of 
the Switch A, contacts 43 of the emergency reset 
button 5, indication conductor, wiper and nor 
mal contact of the bank i of switch A' at the 
remote-station and relay 44 to the intermediate 
point on the Seurce 13 at the remote station. 
Relay 44 comprises the starting relay and oper 
ates in response to the start key 6 to supply posi 
tive potential to the normal contact of the bank 
s of switch A'. In so doing it completes a syn 

3. 
chronizing circuit for the switches. This circuit 
extends from the positive side of the source of 
potential 13 through conductor 45, contacts of 
the relay 44, normal contact and Wiper of the 
bank S of the Switch A", normal contact and 
wiper of the bank it' of the transfer Switch T', 
polarized relays p' and P, wiper and normal con 
tact of the bank it'''' of the transfer SWitch T, 
wiper and normal contact of the bank s of 
switch A, upper contact of the emergency reset 
button 5, right hand contact of relay 46, left 
hand contacts of relay 47 and conductor 12 to the 
negative side of the Source of potential 10. Re 
lays p and p' will then be energized and will move 
their armatures to the position opposite to that 
shown in the drawings and will thereby close a, 
local circuit for the. motor magnets of the 

A. switches A and A' at each of the stations. At 
the dispatcher's station this circuit will extend 
from the negative side of the source of potential 
10 through conductor 12, upper contact and up 
per armature of the polarized relay p, Wiper and 
normal contact of the bank t' of the transfer 
Switch T, contacts 50 and winding of the motor 
magnet 48 of the Switch A, Wiper and normal Con 
tact of the bank n of the switch A and conductor 
11 to the positive side of the Source of potential. 
A similar circuit may be traced at the remote 
station from the negative side of the Source of 
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potential 13 through conductor 15, upper contact 5 
and upper armature of the polarized relay p', 
wiper and normal contatct of the bank it' of the 
Switch T', contacts' and Winding of the motor 
magnet 49 of Switch A, Wiper and normal con 
tact of the bank 7 of the Switch A' and conductor 
14 to the positive side of the Source of potential 
13. Thus the motor magnets 48 and 49 of the 
Switches A and A' will both be energized and will 
open their own circuits by means of their con 
tacts 50 and 51 respectively. They thereby de 
energize themselves and step their associated 
wipers on to the second contacts of their respec 
tive banks. Both ends of the previously traced 
circuit of the motor magnets 48 and 49 are now 
connected to points of like polarity and hence 
these magnets remain deenergized until the 
polarized relays are again operated. The second 
contact of the bank S of the Switch A is con 
nected through contacts of key 3 on panel 1 to 
the positive side of the Source of potential 10, 
and likewise the second contact of the bank S 
of the Switch, A' is connected to the negative side 
of the source of potential 13. Accordingly in 
this position of the switches current will be sup 
plied through the relays p and p' in the opposite 
direction from that in which it previously flowed. 
The polarized relay p and p' will then be actu 
ated back to the position shown in the drawings. 
Current will then again be Supplied through the 
local circuits of the motor magnets extending 
from positive potential at the upper armature 
and its lower contact of the polarized relays p 
and p' through the circuits previously traced to 
negative potential at the second contact of the 
bank n of each of the switches A and A'. The 
motor magnets will then step their wipers on to 
the third contact. This operation of the 
SWitches would continue but for the fact that in 
this position the polarized relays. p and p' will 
be deenergized due to the fact that the third 
contact of the bank s of the switch A' is dis 
connected from battery at the contacts of the 
stop key 3. Thus the switches will stop upon 
their third contact. It will be recalled that the 
contacts of the key 3 on panel 2 were opened by 
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4. 
the operator in selecting the emote switch 
which was to be operated. The blue lamp b on 
the panel 2 will now be lighted through a circuit 
which extends from the intermediate point on 
the Source of potential 10 through ground con 
ductor 52, wiper and third contact of the bank it 
of the Switch A, blue lamp b on the panel 2, 
left-hand contact 79 and armature of the relay 
53, (which is now closed due to operations later 
to be described) resistance 54 and conductor 37 
to the positive side of the source of potential 10. 
The lighting of the blue lamp bindicates to the 

Operator that the selectors have reached a posi 
tion corresponding to the Supervised device which 
it was desired to operate and that the apparatus 
is now in position to perform the desired remote 
Operation. 
To operate the switch 2' the dispatcher will 

now press the key 7 to close its upper contacts, 
thereby completing a circuit which extends from 
the negative side of the source of potential 10 at 
the control station through conductor 88, lower 
contact and lower armature of the turn key 4 
On panel 2, third contact and wiper of the bank 
C of the Switch. A contact and armature 75 of the 
relay 53, which is now closed, upper contacts of 
the control key 7, control conductor, contacts of 
the relay 55, wiper and third contact of the bank 
C of the SWitch A', relay 27, conductor 56 to the 
intermediate point on the source of potential 13. 
Thus relay 27' will actuate its armature to the 
position opposite to that shown in the drawings, 
thereby closing the circuit of the operating mag 
net i6 and closing the circuit, breaker 2'. 
When the Switches A and A' stopped on their 

third contacts an indicating circuit was estab 
lished which extends from the positive side of the 
Source of potential 13 through conductor 45, inter 
lock 35 on the switch 2, third contact and wiper 
of the bank i of the switch A', indication con 
ductor, contacts 43 of the emergency reset button 
5, Wiper and third contact of the bank of the 
switch A, polarized relay 27 and conductor 52 to 
the intermediate point on the battery 10. Upon 
Operation of the Switch 2' to its closed position 
current in this circuit will be reversed by means 
of the interlocks 34 and 35 and the relay 27 will 
be operated to the position opposite to that shown 
in the drawings. 

In this position the lamp g on the panel 2 will 
be short circuited by the armature and upper 
contact of the relay 27 and thereby extinguished. 
The red lamp r Will be lighted through a circuit 
extending from the positive conductor 40, red 
lamp, armature and upper contact of the relay 27 
to the negative conductor 38. The white lamp up 
will likewise be extinguished by the operation of 
the relay 27. This informs the operator that this 
turn key 4 is in a position corresponding to the 
position of the remote Switch. 
In this position of the switches A and A' and 

with the upper contacts of the key 7 closed, it 
will be seen that the polarity of the current 
through the control circuit and hence through 
relay 27' may be reversed by reversing the posi 
tion of turn key 4. Thus the Operator may Open 
and close the Switch 2' as many times as desired 
by operating the turn key 4. At the same time 
the relay 27 will be automatically controlled by 
the interlock 34 and 35 oral the Switch and hence 
each operation of the switch will be indicated on 
the panel 2. 
When it is desired to restore the Switches to 

their normal position the operator Will again 
press the stop key 3 on the panel 2 to close its 

1,945,665 
contacts, thereby supplying negative potentiai to 
the third contact of the banks of the Switch A. 
The relays p and p' will again be energized and 
in Operating their armatures Will cause a Suc 
cessive energization of the motor magnets 48 and 
49 through local circuits previously traced and 
Synchronous operation of the Switches A and A 
Will resume. It will thus be seen that upon each 
operation of the switches the current through the 
polarized relays p and p' is reversed and that each 
reversal of the position of these relays causes a 
Successive energization of the motor magnetS 48 
and 49 through their respective local circuits. 
These magnets then deenergize themselves by 
opening their associated series connected con 
tacts and cause a successive operation of the 
Switches. 
When the Switch. A has reached its last Or 

twenty-fifth contact a circuit will be closed ex 
tending from the common conductor 52 through 
the wiper and twenty-fifth contact of the bank it 
of switch A, wiper and normal contact of the 
bank it of the Switch B, normal contact and Wiper 
of the bank it' of the switch T', motor magnet 57 
and armature to the positive conductor 11. Like 
Wise at the remote Station a circuit through Corre 
sponding elements will be closed extending from 
the common conductor through the Wiper and 
twenty-fifth contact of the bank it of the Switch 
A, Wiper and normal contact of the bank it of the 
switch B', normal contact and wiper of the bank 
t’ of the switch T', motor magnet 58 and arma 
ture to the positive conductor 14. Thus the 
switches T and T' will be actuated by their motor 
magnets, which deemergize themselves by their 
own contacts, to their second position. Since the 
Second contact of the banks t' of these Switches 
is connected to the last or twenty-fifth contact 
of the bank it of the Switches B and B' it Will be 
Seen that the motor magnetS 57 and 58 can not 
again be energized until the switches B and B' 
have been operated throughout their complete 
range. The circuit of the upper armature of the 
polarized relay p and the motor magnet 48 of 
the Switch A is now interrupted at the normal 
contact of the bank it' and the upper armature of 
the relay p is now connected in circuit, at the 
second contact of the bank t', with the motor 
magnet 59 of the Switch B. Likewise at the remote 
station the circuit of the upper armature of the 
relay p' and the motor magnet 49 is interrupted 
at the normal contact of the bank t' of the switch 
T' and the upper armature of the relay p' is con 
nected in circuit at the Second contact of the 
bank it with the motor magnet 60 of the Switch 
B'. Likewise the synchronizing conductor is 
transferred by means of the wipers of the banks 
t' of the Switches T and T' from the wipers of 
the banks S of the switches A and A' to the wipers 
of the banks S of the Switches B. and B'. The 
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indication conductor is now extended from the 
Wiper of the bank i of the Switches A and A' to the 
Wiper of the banks i of the Switches B and B and 
likewise the control conductor is extended from 
the wipers of the bank c of Switches A and A' to 
the wipers to the bank c of the switches B and B'. 
In other Words, in response to operation of the 
Switches A and A' to their last contacts the 
switches T and T' have been actuated through 
one step and all of the circuits have been trans 
ferred from the Switches A and A' to the switches 
B and B. Thus these latter Switches are now 
prepared for synchronous operation. Since 
potential is normally Supplied from the negative 
side of the Source of potential 10 through con 
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ductor 12 to the normal contact of the bank S of 
the Switch B and, at the control station, positive 
potential is normally supplied through the COn 
ductor 14 to the normal contact of the bank S 
of the Switch B", it will be seen that the polarized 
relays p and p' will now be operated and Will co 
operate with the motor magnets 59 and 60 re 
Spectively to drive the Switches B and B through 
their complete range of operations. 

It will be seen that during this operation the 
switches can be stopped upon any desired con 
tact simply by opening the contacts of any de 
sired stop key 3 and likewise if during this opera 
tion a remote Switch is operated by an auto 
matic device, as for example, in response to an 
overload, a circuit through the indication conduc 
tor will be completed and the change will be reg 
istered by the lamps on the panel corresponding 
to the operated device. 
When the last of the selector Switches, in the 

case illustrated, the switches B and B, have 
reached their last, or twenty-fifth contacts, cir 
cuits will be completed which will cause opera 
tion of the transfer switches T and T thereby 
to initiate the resetting operation of the Selec 
tors to their normal positions. To assure positive 
operation of the apparatus, in predetermined 
sequence, during the resetting operation, each Se 
lector is reset individually and each resetting of 
any selector is followed by an operation of the 
transfer Switch which in turn completes the cir 
cuit for the resetting operation of a different se 
lector. After all of the selectors have been reset 
the transfer switches will be actuated to, in the 
case illustrated, the fifth contact which similarly 
with each Succeeding fourth contact constitutes 
the normal position of the transfer switch for 
the next cycle of operations. 
The initial circuit for the resetting operations 

at the dispatcher's station extends from the 
common conductor 52 through the wiper and last 
contact of the bank it of the Switch A, Wiper 
and last contact of the bank it of the switch B, 
second contact and wiper of the bank it' of the 
switch T, motor magnet 57 and armature to the 
positive conductor 11. At the same time a cor 
responding circuit at the remote station may be 
traced from the common conductor through the 
wiper and last contact of the bankt of the Switch 
A', wiper and twenty-fifth contact of the bank it, 
switch B", second contact and wiper of the bank 
t' of the switch T, motor magnet 58 and its con 
tacts to the positive conductor 14. The motor 
magnets 57 and 58 will then step the switches T. 
and T on to their third contacts. Since the 
third contacts of the banks t' of the switches 
T and 'T' are connected to the normal contacts of 
the banks t of the Switches B and B' it will be 
Seen that these motor magnets cannot again op 
erate until the Switches B and B have been re 
stored to their normal position. This will occur 
as follows: With the switch T on its third con 
tact a, circuit will be closed which extends from 
the negative conductor 12 through the Wiper and 

; third contact to the bank t' of the switch T, 
last contact and wiper of the bank n of the switch 
B, motor magnet 59, third contact and wiper of 
the bank it of the switch T, upper armature and 
its lower contact of the polarized relay p to the 
positive conductor 11. A corresponding circuit 
may be traced at the remote station as follows: 
from the negative conductor 15 through the Wiper 
and third contact of the bank t' of the switch 
T', last contact and wiper of the bank n of the 
switch B', motor magnet 60, third contact and 

magnet 57 to the positive conductor 11. 

5 
Wiper of the bank it' of the Switch 'T', upper air 
mature and its lower contact of the polarized 
relay p' to the positive conductor 14. Thus the 
motor magnets 59 and 60 will be energized and 
Will actuate their aSSociated Wipers through One 
Step, thereby restoring them to the normal posi 
tion. When this occurs a circuit for motor mag 
net 57 at the control station will be completed 
which extends from the common conductor 52 
through the wiper and last contact of the bank it 
of the switch A, through the wiper and normal 
contact of the bank it of the switch B, third con 
tact and wiper of the bank it' of the switch. T 
and motor magnet 57 to the positive conductor 
ill. Similarly at the remote station a circuit for 
motor magnet 58 will be completed which ex 
tends from the common conductor through the 
Wiper and last contact of the bank it of the Switch 
A", wiper and normal contact of the bank it of 
the switch B, third contact and wiper of the 
bank it' of the Switch T', motor magnet 58 to 
the positive conductor 14. The motor magnets 
57 and 58 will then step the switches T and T' 
on to their fourth contacts where the circuits of 
these motor magnets will be interrupted at the 
normal contacts of the banks it of the Switches 
A and A'. A circuit will then be completed for 
motor magnet 48 which extends from the nega 
tive conductor 12 through the Wiper and fourth 
contact of the wiper it' of the Switch T, last 
contact and wiper of the bank 22 of the SWitch A, 
motor magnet 48, and its contact 50, fourth COn 
tact and Wiper of the bank it' of the switch T and 
upper armature and its lower contact of the 
polarized relay p, to the positive conductor 11. 
Likewise at the remote station a circuit will be 
completed for motor magnet 49 which extends 
from the negative conductor 15 through the 
wiper and fourth contact of the Wiper it' of the 
switch T', last contact and wiper of the bank in 
of the switch A, motor magnet. 49, and its con 
tact 51, fourth contact and wiper of the bank t” 
of the Switch T', upper armature and lower con 
tact of the polarized relay p' to the positive con 
ductor 14. Thus the motor magnets 48 and 49 
of switches A and B will both be energized and 
in operating will actuate their aSSociated wipers 
through one step, thereby restoring them to the 
normal position shown in the drawings. When 
this occurs a circuit will be completed at the con 
trol station which extends from the ground con 
ductor 52 through the wiper and normal contact 
of the bank it of the Switch A, fourth contact and 
wiper of the bank t' of the switch. T and motor 

At the 
remote station a similar circuit will be completed 
which extends from the common conductor 
through the wiper and normal contact of the 
bank it of the switch A', fourth contact and wiper 
of the bank t' of the Switch T' and motor mag 
net 58 to the positive conductor 14. The motor 
magnets 57 and 58 will be energized and will actu 
ate their associated wipers to their fifth contact. 
It will be seen that the fifth contact of the bank 
t' is connected through the normal contact and 
wiper of the switch B to the last contact and 
wiper of the switch A. Thus this motor magnet 
can not again become energized until the Switch 
A has been operated throughout its complete 
range. Thus each of the switches have now been 
actuated throughout a complete cycle of Opera 
tions and have been restored to the normal posi 
tion which is that shown in the drawings. 
With reference to the Switches T and T' it 

will be seen that each successive four contacts on 
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6 
each bank of these switches are wired symmetri 
cally. Thus the fifth contact and each Succeed 
ing fourth contact constitutes a normal position 
of these switches. This is due to the fact that 
the circuit is so arranged that after switch. A 
has moved to its last contact the switch T must 
be actuated through one step before the Switch 
B can be operated. After the Switch. Bhas moved 
to its last contact the Switch T must be actuated 
through one step before the switch B can be re 
stored to its normal position. The Switch B 
having been reset to its normal position the 
switch T must again be operated before the 
switch. A can be reset to its normal position. 
After the switch. A has been reset the Switch T is 
then moved on to its fifth contact which consti 
tutes the normal contact for the next cycle of 
Operations. 
While I have shown a particular Switching 

means operable responsively to predetermined 
operation of the different switches A, B, etc., 
which are employed in the system to transfer the 
line conductors to the next switch in the rota 
tional sequence, it will be understood that I am 
not to be limited thereto since other Switching 
means may be employed for the purpose. I have 
found, that my arrangement as described is posi 
tive and reliable in its operation. This is due 
to the fact that the predetermined sequence of 
operations above related is rigidly fixed. No Se 
lector switch can operate following a predeter 
mined operation of a different selector Switch 
without an intervening operation of the transfer 
Selector. 

It will likewise be seen that while in the ar 
rangement shown in the drawings each Successive 
four contacts of the different banks of contacts 
of switches T and T' are wired symmetrically 
that this number will be varied in accordance 
with the number of selector switches A, B etc. 
which are employed. For example, if three Se 
lector switches are employed obviously two more 
stepping operations of the transfer switches will 
be required and hence each successive six con 
tacts on the banks of the switch T will be wired 
symmetrically. Likewise when four selector 
switches are employed, each successive eight con 
tacts on the banks of the switches T and T' will 
be wired symmetrically. Since as stated, as or 
dinarily constructed these switches have twenty 
five contacts per bank, or one greater than a 
multiple of any of these numbers, it is necessary 
that the last two contacts of the bank t' should 
be strapped together in order that the switches 
will be actuated from their twenty-fifth to their 
normal position. 
The operation of the apparatus in response to 

operation of a supervised device is as follows: 
Let us assume that the Switch 2" at the remote 
station has now been actuated from its closed 
position to its open position automatically, as 
by an overload device. The relay 31 which is 
associated with this switch, and which corre 
sponds to the relays 30, 32, 33, each of which 
are individual to each of the other switches, is 
normally held closed through a circuit which 
extends from the common conductor 56 through 
the right hand contact and armature of the relay 
31, winding of relay 31, one of the interlocks-in 
the present case interlock 34, of the Switch 2' to 
the negative conductor 15. When the Switch 2' 
moves from its closed position to its open position 
this circuit is momentarily interrupted at the in 
terlocks 34 and 35 with the result that the relay 
31 will open its right hand contacts and close its 
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left hand contacts. In so doing a circuit will be 
completed which extends from the positive con 
ductor 45 through the left hand armature and 
contact of the relay 31 and relay 36 to the com 
mon conductor. Relay 36 will then close its con 
tacts. It will be seen that the contacts of relay 
36 are connected in parallel with those of the 
relay 44 which latter contacts are operated in 
response to operation of the start button 6. 
Thus both of these relays operate as starting 
relays and closing of either of their contacts will 
apply positive potential from the source 13 to 
the normal contact of the banks of the Switch A. 
Thus polarized relays p and p' in cooperation 
With the motor magnets of the different Switches 
will drive the selectors through the complete cycle 
of operations which was described above as in 
response to operation of the start key. When 
the selectors A and A' are upon their third con 
tacts a circuit will be completed from the positive 
side of the source of potential 13 through the 
interlock 35 on the switch 2', third contact and 
Wiper of the bank i of the switch, A', the indica 
tion conductor, contacts 43 on the emergency re 
Set button 5, wiper and third contact of the bank 
i of the Switch A, polarized relay 27 to the com 
mon conductor 52. Relay 27 will then be ener 
gized to close its lower contacts and operate the 
lamps on the panel 2 in the manner above de 

y Scribed, that is, reversing the lighting of the 
red and green lamps g and r and causing the 
White light up to be lighted. It will be recalled 
that the turn key 4 is in the position opposite 
to that shown in the drawings. The lighting of 
the white light up informs the operator as to 
Which of the remote SWitches has been automati 
cally operated and that the turn key 4 is not now 
in the position corresponding to that of the re 
note switch. He will then turn the key 4 to the 
position shown in the drawings and, since the 
armature of relay 27 is in its lower position, he 
will thereby extinguish the lamp up. 
When the wiper of the bank it of Switch A" 

engages its third contact a further circuit is 
completed for restoring the relay 31 to its initial 
energized condition. This circuit extends as foll 
lows: from the common conductor through the 
wiper and third contact of the bank t, winding 
of relay 31, and interlock 35 to the positive side 
of the battery 13. The relay then completes a 
holding circuit for itself which includes its right 
hand contacts and interlock 35. Thus it is in 
condition to respond to the next operation of the 
SWitch. 
A signal bell 8 at the control station is pro 

vided to give an audible signal to the operator 
to call his attention to the operation of a remote 
device or to an abnormal operation of the selec 
tors from their normal position or to notify him 
of a proper return of the selectors to that posi 
tion after operation thereof. The operation of 
this device is as follows. With the switches A 
and B in their normal position a circuit is com 
pleted which extends from the common conduc 
tor through conductor 52, wiper and normal con 
tact of the bank it of the Switch A, relay 61, lower 
contacts of the key 7, control conductor, contacts 
of the relay 55, wiper and normal contact of 
the bank c of the switch. A to the positive side 
of the source of potential 13 and thence back 
to the common conductor. Thus the armature of 
the relay 61 is normally held in the position shown 
in the drawings. When ther Switches A and A', 
or either of them, leave their normal contacts this 
circuit is opened, thereby causing the contacts 
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of the relay 61 to separate and to interrupt an 
obvious circuit through relay 42. The contacts 
of this relay are then moved to a position oppo 
site to that shown in the drawings. By so do 
ing the right hand armature of the relay 42 in 
passing from its left hand contact to its right 
hand contact momentarily interrupts a circuit 
which extends from the positive conductor 11 
through the armature and contact of the relay 
42, winding of relay 63 and its left hand contact 
and armature to the intermediate point on the 
Source of potential 0. The deemergization of 
relay 63 will complete a circuit which extends 
from the positive side of the source of potential 
10 through the right hand armature and contact 
of the relay 63, winding of the bell 8, and its 
buzzer contacts to the negative side of the Source 
of potential. The bell will then be sounded. A 
circuit will also be completed through the right 
hand contacts of the relay 63, winding of the 
bell 8, bell key contacts 9, 'relay 64 to the nega 
tive side of the source of potential. The opera 
tion of this relay will complete a circuit from 
sthe middle point on the source of potential 10 
through the armature and contact of the relay 
64, middle armature and contact of relay 63, 
winding of relay 63, right hand armature and 
contact of relay 42 to the positive side of the 
source of potential. Thus the relay 63 will be 
operated to its normal position thereby interrupt 
ing the circuit of the bell 8. Thus the Operator 
by leaving the bell contacts 9 either closed or 
opened may secure a single Sound from the bell, 
as of a gong, or he may secure continuous ring 
ing thereof as is desired in response to the remote 
operation of a switch, or in response to acci 
dental movement of either selector from its nor 
mal contact. 
Thus with the system standing at rest. On its 

normal contact if due to an abnormal condition, 
such as a surge upon the line, either of the 
switches A or A is advanced one or more steps, 
the relay 61 and hence the relay 42 will be deen 
ergized. The lamp G will be extinguished by 
means of the middle contacts on the relay 42. 
The alarm bell 8 will be Sounded in response to 
the momentary interruption of the circuit of re 
lay 63 at the right hand contacts of relay 42. 
This informs the operator of an abnormal condi 
tion of the system. The starting circuit which 
includes upper contacts of the start key 6 and 
the normal contact of the bank i of Switch. A will 
be interrupted at the left hand contacts of relay 
42. Thus it is impossible to start the system with 
the switches out of step. In order to start the 
equipment the operator must first press the emer 
gency reset button 5 and thereby, in a manner 
later to be described, restore all of the selectors 
to their normal position. 
The bell 8, however, will not be sounded when 

the switches A and A’ leave their normal contact 
in response to operation of the start key 6 for 
he reason that the lower contacts of the start 
ey short circuit the right hand armature and 

contacts of the relay 42. When the operator re 
leases the start key after the Switches have left 
their normal contacts the right hand armature 
of relay 42 is against its right hand contact and 
hence relay 63 does not respond. The relay 42 
nevertheless has operated and by means of its 
middle contacts has interrupted an obvious cir 
cuit for the lamp G. When the switches return 
to their normal position after being operated 
either in response to an automatic device or to 

7 
the start key 6 the bell 8 will be sounded and the 
lamp G will be again lighted. 

It may be stated here that if the operator de 
sires to operate a plurality of SWitches in Suc 
cession he may open the contacts of the stop key 
3, corresponding to each of these switches and 
operate the corresponding turn key 4. He will 
then press the start button 6 and the Selector 
Switches will "move to the contact corresponding 
to the first Switch which is to be operated. The 
operator will then operate that Switch by means 
of the key 7 and close the contacts 3 correspond 
ing thereto. The Selectors will then go to the 
contacts corresponding to the next Switch. The 
operator will then press the button 7 to cause 
the operation of that switch and close the con 
tacts 3 corresponding thereto, repeating this op 
eration until all of the SWitches have been Op 
erated, after Which the Selectors Will return to 
their normal position. 

If the operator desires to check the position of 
the lamps upon his panel he will leave all of the 
Contacts 3 closed, merely pressing the start but 
ton 6. The selectors will then complete a cycle 
of operations during which the indicating circuit 
for each of the supervised devices is completed 
and the polarized relays 26, 27, 28, 29 correspond 
ing thereto will automatically check the lighting 
of the lamps. 
AS has previously been noted, when the selec 

tors return to their normal position the circuit of 
the polarized relays p and p' is interrupted at the 
contacts of the relays 36 and 44. It may occur, 
however, that due to surges upon the indication or, 
Synchronizing conductors, as the selectors reach 
the normal contacts, the relay 44 or the polarized 
relays p and p' may be actuated. If this occurs 
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the selectors will not stop, but will be stepped to 
their Second position where the polarized relays 
are again energized and successive operation of 15 
the Switches will take place. To prevent this 
contingency relay 46 is inserted, having contacts 
66 which are in circuit with the polarized relays 
p and p' and the normal contact of the banks. 
This relay is connected between the neutral point 120 
on the source of potential 10 and a point of posi 
tive or negative potential as determined by the 
upper armature of the polarized relay p. 
This relay is of the slug type and is slow to ener 
gize, such that during a period of rapidly re 
Versing polarity through its winding, as during 
the rapid stepping operation, the contacts thereof 
and hence the circuit of the normal contact of 
the bank S is open. Consequently, when the se 
lector reaches its normal contact the relays p 
and p' can not be energized until a time interval 
has elapsed sufficient to permit the energization 
of the relay 46 and the closing of its right hand 
contact. The relay 46 will then be energized and 
will close its contacts 66, at the same time open 
ing its contactS 68 and deemergizing the relay 47 
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which is connected in an obvious circuit. Relay 47 
is also of the slug type but is slow to deemergize. 
Thus an additional period elapses before its left 
hand contact and armature 67 come into engage 
ment, thereby short circuiting the resistance 65 
and completing the circuit of the polarized relays 
p and p'. During this interval of time the re 
active charge on the line will leak off through 
resistance 65 which is connected in parallel with 
contacts 66 and 67 of relays 46 and 47 respec 
tively. 
As is now apparent the right hand contacts of 

the relay. 47 remain closed for a short interval 
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of time after the selector switches have come to 
rest and the winding of relay 47 has been de 
energized by parting of the contact and armature 
68. The closing of these contacts, however, will 
have no effect since the contacts of relay 69 will 
be open at this time as will later appear. 

If during the operation of the selectors, one of 
them becomes retarded or advanced by a single 
step or an odd number of steps with respect to 
the position of the other, relays p and p' will 
immediately be deenergized since the wipers of 
the contacts of the banks S and s' fall upon con 
tacts of like polarity. This is due, of course, to 
the fact that the even contacts of the banks S 
of the Switch A are connected to points of nega 
tive polarity and the Odd contacts are connected 
to points of positive polarity, whereas the reverse . 
is true with respect to the bank S of Switch A". 
Thus the operation of the SWitches will be inter 
rupted, when this occurs, and the Switches Will 
remain upon non-corresponding contacts due to 
the asynchronous operation. 

Likewise when the operator stops the selectors 
upon a particular contact by moving one of his 
Stop keys 3, it may occur that the Switches have 
not operated Synchronously and are out of step. 
Thus it ls desirable when either of these condi 
tions exist to open the control conductor and 
thereby prevent the performance of an erron 
eous remote control operation. For this purpose 
the relays 69 and 53 have been included in the 
circuit and their connections and operation will 
be presently described. 
The winding of the relay 69 is connected be 

tween a point of alternately positive and nega 
tive polarity as determined by the wiper s of the 
Switch A and a point of like simultaneous polarity 
as determined by the position of the lower arma 
ture of the polarized relay p. Let us assume that 
the switches A and A' have operated synchro 
nously and have been stopped by the operator by 
means of a stop key 3 upon an even contact. A 
circuit for the relay 69 will then be completed 
extending from the negative side of the Source of 
potential 13 at the remote station through con 
ductor 15, even contact of the banks of switch. A 
upon which the wiper is standing, normal con 
tact of the bank it'' and wiper of the switch T', 
polarized relays p and p", resistance 78, winding 
of relay 69 to positive potential at the lower arma 
ture and upper contact of the polarized relay p. 
Similarly had the selectors been stopped upon an 
odd contact this circuit would be complete but 
the current flowing therein would be of reversed 
polarity, the circuit extending from the positive 
conductor 14 at the remote station to the negative 
conductor 12 at the lower contact and lower ar 
mature of the polarized relay p. During the rapid 
synchronous operation of the Switches A and A' it 
will be seen that the current through the relay 
69 is rapidly reversed. This relay is such that its 
armature is not attracted to either of its contacts 
under this condition of rapidly reversing polarity. 
When the switch is stopped in the manner de 
scribed the relay 69 will close its contacts although 
the current flowing therein will not be of Suff 
cient magnitude to operate, of itself, the relays p 
and p’. This is due to the high impedance of the 
circuit in which this relay is included. Thus when 
the switches A and A' have operated Synchro 
nously and have stopped upon corresponding con 
tacts the contacts of the relay 69 will be closed 
and a circuit Will be completed which extends 
from the common conductor through the contacts 
of the relay 69, righ hand contacts of the relay 
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47, which are closed for an interval, as was pre 
viously explained in connection with the opera 
tion of that relay as the switches approach their 
normal contacts, after the switches A and A' have 
stopped, and winding of the relay 53 to the nega 
tive conductor 88. This relay 53 will be energized 
and will close its contacts 79, 75 and 76 and Open 
its contact 77, thereby completing the control 
circuit, which was previously traced by means of 
its contact 75, completing the circuit for the lamp 
b by means of its contact 79, opening the short 
circuit around a portion of resistance 78, by 
means of contact 77, and at the same time closing 
a holding circuit for itself by means of contact 
76. Thus this relay will remain energized until 
a later operation of the relay 69. The purpose 
of opening the short circuit about resistance 78 
is to render the relay 69 more Sensitive to voltage 
variation. 
Now let it be assumed that an asynchronous 

operation has occurred and that the Selector A 
has stopped upon an even contact and the selector 
A' upon an odd contact. The relay 69 will then 
be deemergized due to the fact that the opposite 
terminals of its energizing circuit, as previously 
traced, are connected to points of like polarity. 
The contacts of the relay 69 will then be open and 
the relay 53 will be deenergized, thereby inter 
rupting the control circuit and the circuit of the 
blue light b, separating its holding contactS 76 
and by means of contact 77 placing a short circuit 
about a portion of resistance 78. 

If during Synchronous operation of the selectors 
A and A', One of then be advanced or retarded 
With respect to the other, by an even number of 
steps, it will be seen that the relay 69 will be 
momentarily deemergized as the asynchronous 
Operation occurs and the positions of the selectors 
momentarily disagree by a single or odd number 
of steps after which it will be energized, or, if 
One of them be advanced or retarded by an odd 
number of steps the relay 69 will be permanently 
deenergized. In either case its contacts separate 
and thereby deemergize the relay 53. This relay. 
cannot again become energized until the end of 
the next selecting operation, when the contacts 
of relay 69 and the right hand contacts of relay 
47 are again simultaneously closed for an inter 
wal of time sufficient to permit the closing of the 
contacts of relay 53. 

It will of course be understood that the opera 
tion of relays 69, 46 and 53 is the same with ref 
erence to the operation of selectors B and B' as 
With reference to A and A'. 
After the selectors have stopped upon a cer 

tain contact due to an asynchronous or abnormal 
operation of one of them, the operator may again 
Cause the operation of the Switches by pressing 
his emergency reset button 5. By means of the 
lower contacts of this button and conductor 70 
the Synchronizing conductor will be connected to 
the common conductor at a point between the 
polarized relays p.and p’. Thus current will flow 
from the positive or negative sides of the batteries 
10 and 13 as determined by the position of the 
wipers of the bankss of the selector switches, and 
thence through the polarized relays p and p' to 
the common conductor. Thus both of the polar 
ized relays p and p' will operate independently 
of each other and will cause independent opera 
tion of the switches in the different stations. 
Thus these switches will complete a cycle of oper 
ations and return to the normal position. At the 
control station the circuit including the normal 
contact of the banks of the switch A is open at 
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the upper contacts of the emergency reset button 
5. Accordingly the operation of the selector 
Switches at the control station will be interrupted 
at this point. Since the circuit of the normal 
contact of the switch s of the switch A' at the 
remote station is interrupted at the contacts of 
the relays 36 and 44, the operation of these selec 
tors will be interrupted at this point. During the 
resetting operation the circuit of the indication 
conductor is opened at the contacts 43 of the 
emergency reset button 5, and accordingly the 
position of the polarized relays 26, 27, 28, 29 will 
not be affected by this asynchronous and inde 
pendent operation of the switches. 
To prevent operation of a remote switch during 

periods when the selector Switches are being rap 
idly actuated due, for example, to reactive surges 
in the control conductor, a relay 55 is inserted 
at the remote station in a manner similar to 
relay 46 at the control station. The contacts of 
this relay are inserted in the control conductor 
and its winding is connected between the common 
conductor and a point of positive or negative po 
tential as determined by the position of the lower 
armature of the polarized relay p’. This relay 
is a slow pick-up relay. Thus during rapid actu 
ation of the switches and rapid reversal of cur-. 
rent through its winding the contacts will remain 
open but after the switches have been stopped 
for an appreciable period the contacts of the 
relay are closed and the control circuit is Com 
pleted. 
While I have described my invention in cona 

nection with the operation of Switches, it will, 
of course, be understood that it is not limited 
thereto, since other signal devices, indicating der 
vices, meters, and the like may likewise be super 
vised and controlled. 

Likewise, while I have described my invention 
in connection with a system employing two dis 
tributor, or selector switches, at each station, its 
operation when one selector, or a number of Selec 
tors greater than two, in each station will be reads 
ily apparent from the description given. 
While I have shown and described a single 

embodiment of my invention it will, of course, be 
understood that I do not wish to be limited there 
to since many modifications, both in the circuit 
arrangement and in the instrumentalities emi 
ployed may be made without departing from the 
spirit and scope of my invention as set forth in 
the appended claims. 
What I claim as new and desire to secure by 

Letters Patent of the United States, is 
1. In combination, a control station, a remote 

station, a plurality of step by step selector 
switches in each of said stations, each of Said 
switches having a circuit controlling member ar 
ranged for rotation through a plurality of circuit 
controlling positions, circuit control devices in 
said control station and circuit control devices 
corresponding thereto in said remote station, a 
conductor extending between said stations, means 
for synchronously operating, in rotation, the Se 
lector switches in each station thereby to con 
nect said conductor selectively in circuit with 
corresponding circuit control devices in both sta 
tions, said means including means associated 
With a selector Switch in both stations to produce 
synchronous operation thereof, and means re 
sponsive to predetermined operation of any 
switch to connect said synchronous operating 
means and said conductor with a different switch, 
and means for restoring each of said Switches 
to a predetermined initial position. 
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2. In combination, a control station, a remote 

station, a plurality of rotary selector switches 
in one of Said stations, each of said switches hav 
ing a circuit controlling member arranged for 
rotating through a plurality of circuit controlling 
positions, and a rotary selector switch corre 
Sponding to each of said first mentioned selector 
Switches in the other station, a conductor ex 
tending between said stations, a plurality of con 
trol devices in each station, each of said control 85 
devices being selectively connected in circuit with 
Said conductor by corresponding Selector Switches 
in each of said stations, means in each station 
adapted to cooperate with corresponding selector 
switches to produce synchronous operation there 
of, and means operable to connect said last 
means, in rotation, to different corresponding 
Selector Switches in each station to produce Syn 
chronous operation of said different Switches, and 
to restore all of said selector Switches to a prede 
termined initial position after actuation thereof. 

3. In combination, a control station, a remote 
station, a plurality of rotary selector Switches in 
each station, circuit control devices in each of 
said stations, conductors extending between said 100 
stations, each of said conductors being Connected 
to a rotary selector Switch in each station and 
adapted thereby to be connected in circuit with 
selected circuit control devices, means for re 
versing the polarity of current through One of 105 
said conductors in response to each operation 
of the selector Switches to which said conductor 
is connected, means responsive to the polarity 
of the current in said conductor for actuating 
said Switches, means for connecting Said COnduc 
tors and said polarity responsive means to a 
different switch in each station in response to a 
predetermined operation of the said Switches 
to which said conductors were previously con 
nected, said means being Operable in response 
to predetermined operation of all of the rotary 
switches in each station to connect said Con 
ductors and polarity responsive means to the 
switches to which they were first connected, 
thereby to cause all of the rotary selector switches 
in each station to operate in rotation. 

4. In combination, a control station, a remote 
station, a plurality of rotary selector switches 
in each station, circuits controlled thereby, 
a conductor connected to a rotary Selector 
switch in each station, means for reversing the 
polarity of current through said conductor upon 
each operation of the selector switches to which 
said conductor is connected, means responsive 
to each reversal of polarity of the current in Said i30 
conductor for actuating said Switches, means 
for connecting said conductor to a different 
switch in each station in response to a predeter 
mined operation of the said switches to which 
said conductor was previously connected, said 135 
means being operable in response to predeter 
mined operation of all of the rotary Switches in 
each station to connect said conductor to the 
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switches to which it was first connected and to 
restore each of said switches to a predetermined 140 
initial position, thereby causing all of the 
switches in each station to operate in rotation. 

5. In combination, a control station, a remote 
station, a plurality of selector Switches in each 
station, each of said switches having a circuit 145 controlling member arranged for rotation 
through a plurality of circuit controlling post 
tions, means for operating synchronously a 
switch in each station, means for connecting said 
synchronizing means to different switches in each 150 
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station, in rotation, to cause operation thereof 
through a predetermined arc and responsive to 
said operation of all of said switches to restore 
each of said Switches to an initial position in pre 
determined sequence. 

6. In combination, a pair of rotary Selector 
switches, a circuit controlled thereby, a conductor 
connecting said switches, means for reversing the 
current in said conductor in response to Concur 
rent operation of said Switches and for Substan 
tially deemergizing said conductor in response to 
an asynchronous operation of one of Said 
switches, a polarized relay connected in Said con 
ductor having two positions corresponding to the 
direction of current in said conductor, said relay 
being adapted to remain in either of Said posi 
tions when said conductor becomes deemergized, 
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and means for controlling said circuit in response 
to the relative position of said polarized relay 
and one of Said Switches. 

7. In combination, a pair of Switches, each of 
said switches including a bank of contacts and 
a wiper adapted to cooperate therewith, alter-r 
nate contacts of said banks being connected to 
points of opposite polarity, a conductor connect 
ing said wipers, said wipers being normally in 
engagement with contacts of opposite polarity, 
independent means connected in Said conductor 
for operating each switch in response to reversal 
of current in Said conductor and means for 
grounding said conductor at a point between said 
independent means. 

8. The combination, in a remote control SyS 
tem, a control station, a remote station, a selector 
Switch in each of said stations, having a plural 
ity of positions, a plurality of circuit control 
devices in each station, a conductor extending 
between said stations and adapted to be con 
nected by Said Switches to a selected circuit con 
trol device in each station, means for Synchro 
nously operating said switches through each of 
said positions, means for interrupting the opera 
tion of said selector switches in a position cor 
responding to the selected circuit control device 
and means for indicating when both of said 
Selector Switches occupy said last mentioned po 
sition, said indicating means being inoperative 
when one only of said switches occupies said position. 

9. In combination, a selector Switch having a 
plurality of contacts, an actuating magnet, means 
actuated by Said magnet Successively to engage 
each of said contacts in rotation, a source of 
electromotive force, opposite sides of said source 
being connected to contacts alternately engaged 
by said means, polarity responsive means con 
nected between said first means and an inter 
mediate point on Said source, and means respon 
sive to Said polarity responsive means for actu 
atting said magnet thereby to operate said first 
means to engage a Successive contact. 

10. In combination, a first station, a second 
station, a step-by-step selector switch in each 
station, a conductor joining said SWitches, means 
for reversing the current in Said conductor upon 
each operation of said Switches, means respon 
Sive to each current reversal for causing a suc 
cessive operation of the Switches, a circuit ex 
tending through both of said Switches in a cer 
tain position thereof, means operable over said 
circuit for closing the circuit of said conductor in 
One of Said stations, and means for maintain 
ing the circuit of said conductor open at a point 
in the other station for a predetermined interval 
after said switches reach said certain position 

apparatus units in each station, an additional 
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and for then closing said circuit at said point 
Whereby said Switches remain in said position 
independently of charges accumulated on Said 
conductor during operation of said Switches. 

11. In combination, a pair of selector switches, 
each of Said Switches having a normal position 
and a plurality of other positions, a synchroniz 
ing circuit extending through said switches in 
cluding means for synchronously operating Said 
switches through said positions, means for clos 
ing said circuit in the normal position, and means 
operable when the switches return to the nor 
mal position to prevent closure of said circuit 
for a predetermined interval. 

12. In combination, a control station, a remote 
station, a selector switch in each station, each 
of Said selector switches comprising a plurality 
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of banks of contacts, alternate contacts in each 
of Said banks being connected to points of op 
posite polarity, a wiper cooperating with each of 
Said banks, a conductor including a polarized re 
lay in each station connected to One of said 
wipers in each station, each of Said polarized 
relays having an armature arranged alternately 
to engage oppositely disposed contacts, Said con 
tacts of each relay being connected to points 
of opposite polarity, and an actuating magnet 
for each of Said Switches, each magnet being 
connected between the armature on the associ 
ated polarized relay and One of said wipers. 

13. In combination, a first station, a second 
station, a plurality of selectors in each station, 
a line conductor extending between a selector 
in each station, a plurality of apparatus units 
in each Station each apparatuS unit in one sta- 110 
tion corresponding to an apparatus unit in the 
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other station, an additional transfer selector in 
each station, said transfer selector having a 
member rotatable through a plurality of circuit 
controlling positions and arranged to connect 115 
said conductor to corresponding selectors in each 
station, means for Synchronously operating a Se 
lector in each station when said conductors are 
connected thereto thereby successively to connect 
said line conductors in circuit with different cor- 120 
responding apparatus units in each station, and 
means responsive to predetermined operation of 
each selector to operate Said rotatable member 
to its next position in rotation thereby to con 
nect said conductor to different selectors in each 125 
station whereby said first-mentioned selectors in 
each station may be operated in rotation each 
selector being operated synchronously with a 
Selector in the other station. 

14. In combination, a first station, a second 130 
station, a plurality of selectors in each station, a 
line conductor extending between a pair of Said 
Selectors, one selector being in each station, a plu 
rality of apparatus units in each station, each 
apparatus unit in one station corresponding to 
an apparatus unit in the other station, means 
for synchronously operating a selector in each 
station thereby successively to connect Said line 
conductor in circuit with different corresponding 
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transfer selector in each station, said transfer 140 
selector having a member rotatable through a 
plurality of circuit controlling positions and ar 
ranged to connect said synchronizing means and 
a line conductor to corresponding. Selectors in 
each station, and means responsive to predeter 
mined operation of each of Said first-mentioned 
selectors to operate said rotatable member to its 
next position in rotation thereby to connect said 
conductor and synchronizing means to different to 
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Selectors in each station whereby said first-men 
tioned Selectors in each station may be operated 
in rotation, each Selector being operated syn 
chronously with a selector in the other station. 

15. In combination, two selector Switches, each 
Switch having two banks of stationary contacts, 
a, COOperating Wiper for each bank and means 
including a motor magnet for operating the two 
wipers simultaneously in response to the com 
pletion of an energizing circuit for the motor 
magnet, and means for effecting the synchronous 
Operation of the wipers of both Switches includ 
ing a conductor interconnecting one wiper of one 
of said Switches and a wiper of the other switch, 
means for Supplying potentials to a similar group 
of stationary contacts in each bank engaged by 
Said Wipers which are interconnected by said con 
ductor S0 that adjacent contacts in the same group 
are supplied with potentials of opposite polarity 
and corresponding contacts in the two groups 
are Supplied with potentials of opposite polarity, 
and means responsive to each reversal of current 
in Said conductor due to the movement of the 
WiperS interconnected by said conductor for com 
pleting an energizing circuit for each motor mag 
net through the other wiper and a stationary con 
tact of the associate selector switch. 

16. In combination, two selector switches, and 
means for operating said switches in synchronism 
including a motor magnet for each switch, means 
responsive to the operation of each switch by 
its motor magnet for reversing the potential ap 
plied to one of the terminals of its motor magnet, 
a conductor, means for reversing the current in 
Said conductor, and means responsive to reversals 
of current in said conductor for reversing the 
potentials applied to the other terminals of said 
notOr magnets. 

17. In combination, two selector switches, each 
SWitch having a bank of stationary contacts, a 
COOperating Wiper and a motor magnet, means 
for operating said Switches in synchronism in 
cluding means responsive to each operation of a 
Switch by its motor magnet for reversing the 
polarity applied to one of the terminals of the 
motor magnet, a conductor interconnecting said 
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WiperS, means for Supplying potentials to a sim 
ilar group of contacts in each bank so that adja 
cent contacts in the same group and corre 
Sponding contacts in the two groups are sup 
plied With potentials of opposite polarity, and 
means responsive to a reversal of current in said 
Conductor due to the movement of said wipers 
for reversing the potentials applied to the other 
terminals of Said motor magnets. 

18. In combination, two selector switches, each 
Switch having two banks of stationary contacts 
and a cooperating wiper for each bank, a con 
ductor connecting one wiper of one of Said 
switches with the corresponding wiper of the 
other Switch, means for Supplying potentials to 
a similar group of contacts in each bank so that 
adjacent contacts in the Same group are Sup 
plied with potentials of opposite polarity and so 
that the corresponding contacts in the two groups 
whose cooperating wipers are interconnected by 
said conductor are supplied with potentials of 
opposite polarity, a motor magnet for each switch 
having one terminal connected to the other asso 
ciate wiper which is not connected to said con 
ductor, and means responsive to each reversal of 
current in Said conductor due to the movement 
of the wipers connected thereto for reversing the 

potential supplied to the other terminal of each 
of Said motor magnets. 

19. In combination, two selector Switches, each 
Switch having two banks of stationary contacts 
and a cooperating wiper for each bank, a con 
ductor connecting One Wiper of One of Said 
switches with the corresponding wiper of the 
other switch, means for supplying potentials to a 
similar group of contacts in each bank So that 
adjacent contacts in the same group are Sup 
plied with potentials of opposite polarity and SO 
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that the corresponding contacts in the two groups 
whose cooperating wipers are interconnected by 
said conductor are supplied with potentials of Op 
posite polarity, a motor magnet for each SWitch 
having one terminal connected to the other wiper 
which is not connected to said conductor, and a 
two position polarized relay associated with each 
switch and connected in series with said conductor 
for connecting the other terminal of the aSSo 
ciate motor magnet to a Source of potential of 
one polarity when current flows through Said 
conductor in One direction and to a Source of 
potential of the opposite polarity when current 
flows through said conductor in the Opposite 
direction. 

20. In combination, a control station, a remote 
station, a plurality of selector switches in each. 
station, a transfer Switch in each Station, each 
of said switches having a plurality of stationary 
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contacts and a cooperating Wiper, means for 
synchronously operating the Wiper of a SelectO: 
Switch in said control station. With the wiper of 
a selector Switch in said remote station, means 
responsive to a predetermined operation of said 
synchronously operated wipers for effecting the 
operation of the wipers of both of Said transfer 
switches, and means responsive to said operation 
of the wipers of said transfer switches for effect 
ing the synchronous operation of the Wiper of 
another selector switch in said control station 
with the wiper of another selector Switch in said 
remote station. 

21. In combination, a control station, a remote 
station, two selector switches in each station, a 
transfer switch in each station, each of said 
switches having a plurality of stationary contacts 
and a cooperating wiper, a conductor intercon 
necting the wipers of said transfer Switches, 
means electrically controlled over said conductor 
while the wipers of said transfer switches are in 
engagement with certain stationary contacts for 
synchronously operating the wiper of a selector 
switch in said control station with the wiper of 
the selector switch in said remote station, means 
responsive to a predetermined operation of said 
synchronously operated wipers for effecting the 
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movement of the wipers of said transfer switches 
into engagement with other stationary contacts, 
and means controlled over said conductor when 
the wipers of said transfer switches are in engage 
ment with said other stationary contacts for 
effecting the synchronous operation of the Wipers 
of the other selector switches in said stations. 

22. In combination, two selector SWitches, and 
means for operating said Switches in Synchronism 
including a motor magnet for each switch, means 
responsive to the operation of each switch by its 
motor magnet for reversing the potential applied 
to one terminal of its motor magnet, and means 
for simultaneously reversing the potentials ap 
plied to other terminals of said motor magnets. 
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