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My present application relates to certain in 
provements in the system disclosed in my former 
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application, Serial No. 260,168, fled March 8, 
1928, entitled Supervisory control systems corre 
sponding to British Patent 30,469, and it deals 
with indicating system which, while not limited 
thereto, is particularly adapted for use in con 
nection with supervisory systems of the type 
therein disclosed. 

In supervisory control systems in which syn 
chronously operated rotary selector switches are 
employed, one in the dispatcher's station and the 
other in the remote station, by means of which 
line conductors extending between the two sta 
tions are connected to any one of a plurality of 
Supervised devices in the remote station and to 
a corresponding control key or indicating device 
in the dispatcher's station, some means is neces 
sary to indicate to the operator the position in 
which the selector switches stand. By such 
means the operator may be informed as to when 
tle Selector switches are in position such that a 
desired control operation may be performed. 

In the system described in my above mentioned 
application this indication is had by providing 

tion of the selector switch in the dispatcher's 
station and which is lighted whenever the 
switch comes to rest in any off-normal position. 
While this means produces a very reliable indi 
cation and one that is suitable for most practi 
cal purposes, it sometimes occurs where impor 
tant circuit breakers are controlled and super 
vised by the equipment that additional means 
are desired to indicate the position of the re 
mote switch, thereby to eliminate any possibility 
of a discrepancy in the position of the two 
switches resulting in error in the control opera 
tion. 
Accordingly one of the objects of my inven 

tion is to provide means for indicating to the 
operator the position of the selector switch in 
the remote station independently of the position 
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of the switch in the dispatcher's station. 
In large supervisory systems where a great 

many remote devices are controlled and super 
vised through the same line conductors it is de 
sirable, for reasons of economy, that the same 
equipment be utilized, in so far as possible, to in 
dicate a large number of positions of the remote 
switch, or switches where more than one are 
employed. Accordingly another purpose of my 
invention is to provide equipment which is as 
sociated with the switch in the remote station 
whereby a simple indicating device such as a 
frequency meter having, for example, ten fre 
quency responsive vibrating reeds, may be uti 
lized in the dispatcher's station to indicate a 
much larger number of positions of the remote 
switch, or switches, 

eration of the switches A and A. 

(C. 17-353) 

A further purpose of the invention is to pros 
wide a system for indicating quantities, which 
while having particular utility in connection 
with the indication of the positions of a remote 
element such as the remote distributor switch 
of the supervisory system above indicated, is not 
limited thereto but may be employed in a wide 
variety of applications. 
The novel features which I believe to be 

characteristic of my invention are set forth with 
particularity in the appended claims. My in a 
vention itself, however, both as to its organiza 
tion and method of operation, together with 
further objects and advantages thereof may 
best be understood by reference to the following 
description taken in connection with the accom 
panying drawing in which Fig. 1 represents 
an embodiment of my invention, and Fig. 2 
represents a detail. 

Referring to Fig. 1 of the drawing have shown 
at the lower portion thereof, in as great detail 
as is necessary for an understanding of my in 
-vention, a supervisory control system with which 
my present invention has particular utility. This 
system includes a selector Switch A at the dis 
patcher's station and a selector switch A at a 
remote station, each of which comprises a plu 
rality of banks of contacts and associated wipers 
s 7 and C. These selector switches are joined 
by four line conductors s' i' c' and g’ which ex 
tend between the stations. The conductors' in 
cludes a pair of polarized relays p and p', one 
of which is located in each of the stations, and 
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which are employed for synchronizing the op- . 
Conductor C.' 

which joins wipers of the banks c of selector 
switches A and A' is used for transmitting in 
pulses to effect control operations at the remote 
stations. Conductor it which joins the swipers 
of the banks of switches A and A' is used for 
transmitting impulses to control the indicating 
equipment at the dispatchier's station. . Conduc 
tor g' is a common return or ground wire for all. 
of the circuits extending 
tions. S. 
An understanding of the supervisory system 

between the two sta 

may best be had by reference to its operation. 
Let us assume that the operator at the dispatch 
er's station desires to operate switch 14 at the 
remote station to its closed position. . He will 
first open the contacts of selecting key 14' cor 
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responding to the remote switch which is to be 
operated. He will then close the contacts of 
starting key k and thereby start the selector 
switches into synchronous operation. This op 
eration results from completing a circuit which 
extends from the positive side of the battery 15 
in the dispatcher's station through the key. , 
normal contact and wiper of the bank of switch 
A conductor , wiper and normal contact of the 
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bank i of Switch A', winding of relay 16 and 
ground conductor g' to an intermediate point 
upon the source of potential 15. Relay 16 will 
then operate to close its contacts, thereby com 
pleting a circuit extending from the positive side 
of the battery 15 in the remote station through 
the contacts of relay 16, normal contact and 
wiper of the bank S of switch A, windings of 
polarized relays p' and p, wiper and normal con 
tact of the banks of switch. A the selecting key, 
which is associated with the normal contact of 
banks of switch A and which is closed except 
under certain conditions when it is desired to 
stop the Selector in its initial position, to the 
negatiye side of the battery 15. Polarized relays 
p and p’, which constitute the synchronizing re 
lays of the System, will then actuate their ar 
matures to the upper position. In this position 
relay p will complete a circuit extending from 
positive potential at the upper contact of relay 
p through the contacts and winding of motor 
magnet 17 of switch A and wiper and normal 
contact of the bank n of switch. A to negative potential. 
tion completes a circuit which extends from neg 
ative potential through the contacts of relays p" 
contacts and winding of motor magnet 17' of 
Switch A and wiper and normal contact of the 
bank 72 of Switch. A to positive potential. 
Motor magnets 17 and 17' are connected to 

the wipers of their respective switches through 
a suitable ratchet and pawl mechanism such that 
at each deenergization thereof, the switch is ac 
tuated One step forward'in the direction in which 
it is adapted to rotate. Upon energization, as 
previously described, motor magnets 17 and 17' 
deenergize themselves, thereby stepping the se 
lector Switches to their first off-normal position. 
Since alternate contacts of the banks s and in 
of each of the Switches are connected to points 
of opposite polarity on the respective batteries 
15 and 15, it will be seen that in the next posi 
tion of the Switches A and A', the current in 
the circuit previously traced including the po 
larized relays p and p' will be reversed, and the 
armatures of these relays therefore will be ac 
tuated back to the position shown in the draw 
ing. When this occurs the motor magnets 17 
and 17' are again energized and in operating 
advance the wipers another step. This operation 
Would continue were it not that the operator, 
prior to closing the starting contact k, sepa 
rated the contacts of the key 14 of the selecte 
ing keys. In so doing the second off-normal con 
tact of the banks of Switch. A was disconnected 
from the battery, and hence when the selector 
switches engage this contact the polarized relays 
p and p' are deemergized and the switches stop 
in this position. 
The operator will now operate key 14' in the 

dispatcher's station, corresponding to the switch 
14 in the remote station, from the position shown 
in the drawing to the other position and, in so 
doing, will reverse the current in a circuit which 
extends from the positive side of battery 15 
through the upper contacts of key 14'', second 
contact and wiper of the bank c of switch A, con 
ductor c and seconid off-normal contact of the 
bank c of switch A, winding of polarized relay 18 
at the remote station and ground conductor g' 
back to an intermediate point upon the source 
of potential 15. Relay 18 will then operate its 
armature to the lower position, thereby energiz 
ing the closing coil of the switch 14 causing that 
switch to operate to its closed position. In its 

Similarly relay p' at the remote sta 

1,945,666 
closed position the switch 14 will complete a cir 
cuit which extends from the negative side of the 
Source of potential 15' at the remote station, 
through the interlock 11 of the switch 14 and its 
upper stationary contacts, second off-normal con 
tact and wiper of the bank i of switch A', con 
ductor i, wiper and second off-normal contact of 
the bank i of switch A, winding of relay 12 and 
conductor g' back to an intermediate point on 
the source of potential 15'. Polarized relay 12 
will then operate its armature from the position 
shown to the opposite position, thereby deener 
gizing a red lamp r and energizing a green lamp g 
indicating that the Switch 14 is in the closed po 
sition. If the operator desires again to open the 
Switch 14, he will reverse the position of the key 
14'', thereby reversing the polarity of the cur 
rent in the polarized relay 18, which in turn en 
ergizes the trip coil of the switch 14. As the 
Switch 14 returns to the position shown in the 
drawing, the interlock 11 engages its lower con 
tacts, thereby reversing the polarity of current in 
the polarized relay 12 which in turn extinguishes 
the green lampg and relights the red lamp r. 

In returning the selector Switches to their nor 
mal positions, the operator will again close the 
contacts 14, thereby again energizing polarized 
relays p and p' causing synchronous operation of 
the Selector switches to be resumed and contin 
ued until the wipers return to their normal posi 
tions. When this occurs the circuit of the po 
larized relays is interrupted at the contacts of 
relay 16 and the switches stop in this position. 
After having closed the starting contacts K, it 

is necessary for the operator to have an indica 
tion of the position in which the selector Switches 
A and A COme to rest since, due to faulty opera 
tion of the equipment, they may not always stop 
in the position determined by the selecting key 
the contacts of which were opened by the oper- 115 
ator. An indication of the position of the Switch 
Ain the dispatcher's station maybe had by means 
of indicating lamps (not shown), one of which 
is lighted whenever the switch A is in any posi 
tion. This means forms a very reliable indica- 120 
tion also of the position of the switch A, and 
One which is suitable for most practical purposes 
of the equipment. However, in the supervision 
of important circuit breakers where an erroneous 
Operation is likely to result in great damage to 125 
equipment Or interruption in Service, it is desir 
able that the operator should also have an indi 
cation of the position of the switch A', and that 
this indication should be independent of the 
position of the switch A or any other element of 130 
the system, whereby the possibility of error may 
be reduced to a minimum. 

in accordance with my present invention this 
indication may be had by means of the equip 
ment shown in the upper portion of the drawing 135 
together with a simple vibrating reed frequency 
meter 13 in the dispatcher's station. This means 
comprises a transmitter including a plurality of 
Oscillation generators 1' to 10', which may com 
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prise tuning forks connected and arranged in 140 
any well known manner such as in the manner 
shown in Fig. 2. These Oscillation generators 
are all adapted to produce alternating current of 
different frequency in their Output windings 38. 
These windings are connected in parallel and ar- 145 
ranged to supply current through cond-insers 21 
to the line conductors c' and i'. At the dis 
patcher's station the frequency meter 13 is con 
nected through condensers 22 to these line con 
ductors whereby it responds to the frequency of 50 
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the current produced by any of the generators 1 
to 10'. Of course suitable amplifying equipment 
may be included if desired, in the circuit extend 
ing from the source 38 to the meter 13. 

For the purpose of controlling the generators 
1' to 10', a plurality of selecting relays S are 
provided, each of which corresponds to One po 
sition of the switch A' and is energized when 
ever the switch A' occupies the corresponding 
position. To selectively complete the circuits of 
these relays a wiper is provided upon the shaft of 
the switch. A which operates over a bank of con 
tacts it, each of which contacts are included in 
circuit with one of the relays S. Each of the 
selecting relays have one or more contacts each 
of which is included in the energizing circuit of 
one of the tuning fork generators, these circuits 
being periodically completed by means of a ro 
tary switch 19 presently to be described. 

In the form shown the rotary Switch 19 com 
prises a selector switch of the same type as 
switches A and A' having three wipers B, C, and 

. D. The wiper D is utilized to control the ener 
gizing circuits of the tuning forks which circuits, 
in effect, constitute the frequency determining 

Wipers B and C to 
gether with relays, which are later to be indi 
cated and which cooperate with wipers B and C 
constitute a motor mechanism for operating the 
rotary Switch. 
For a better understanding of the operation 

of the transmitter, provided in accordance with 
my invention, let us assume that the switches. A 
and A' have been operated to the second off 
normal position, as previously described. When 
either of the switches A or A' leaves its normal 
position a circuit is interrupted which extends 
from the negative side of the source of potential 
15 through normal contact and wiper of the bank 
c of Switch A, conductor c', wiper and normal 
contact of the bank c of the switch A', relay 20, 
the positive side of battery 15', intermediate 
point of battery 15' and conductor g' to the inter 
mediate point of the source of potential 15. 
Relay 20 is then deemergized and its armature is 
operated to the circuit-closing position. Upon 
deenergization of the relay 20 the driving circuits 
for operating the rotary. Switch 19 are set into 
operation, and the Wiper ID then periodically com 
pletes each of the energizing circuits of the tun 
ing forks which have been selected by the S 
relays, in succession such that the vibrating reeds 
of the frequency meter at the dispatcher's sta 
tion vibrate in resonance with the frequency, 
or frequencies, of the transmitted currents there 
by indicating the position of the remote switch. 
Upon deenergization of the relay 20 a circuit 

is completed which extends from the positive side 
of the source of potential 23 through the con 

60 tacts of relay 20, wiper C in its normal posi 
tion, relay 24 and armature and lower contact 
of relay 25 to the negative side of the source 
of potential 23. Relay. 24 then energizes thereby 
connecting motor magnet 26 in shunt with its 
own winding. Motor magnet 26 operates its 
armature thereby deemergizing itself and step 
ping the wipers B, C and D in a clockwise direc 
tion on to their first contacts. The first contact 
of the banks with which wipers B and C cooper 
ate are both connected to points having the same 
polarity as the normal contacts of these banks 
and, accordingly, the motor magnet 26 is again 
energized, stepping the wipers B, C and D on the 
second contact. In this position relay 24 is short 
circuited through wiper C and its second contact 

3 
which contact is connected to the same side of 
the battery as the opposite terminal of the coll 
of relay 24. After a time interval, its armatures 
are actuated to the right thereby completing a 
circuit which extends from an intermediate point 
on the battery 23, through the right-hand arma 
ture and contact of relay 24, winding of polarized 
relay 25, wiper B and second contact of the asso 
ciated bank back to the negative side of the 
Source of potential 23. Polarized relay 25 will 
then actuate its armature to the upper post 
tion thereby disconnecting One side of the wind 
ing of relay 24 from the negative side of bat 
tery 23 and connecting it to the positive side of 
battery 23. Relay 24 is now again energized 
thereby causing a subsequent actuation of the 
motor magnet 26 and a stepping of the wipers B, 
C and D onto their third contacts. When the 
wiper C steps from its second to its third con 
tact, it disconnects one terminal of relay 24 from 
the negative side of battery 23 and connects it 
to the positive side of battery 23, which in turn 
again short circuits and deemergizes this relay. 
Its armatures are then actuated to the right, after 
a time interval, again completing a circuit for 
relay 25. Since wiper B is now on its third con 
tact, however, the polarity of the current in relay 
25 will be reversed, and this relay will operate 
its arnature back to the position shown in the 
drawing. Since the alternate contacts of the 
banks associated with wipers B and C are con 
nected to points of opposite polarity, it will be 
seen that this operation will continue as long as 
the contacts of relay 20 are closed or as long as 
either of the switches remains in an off-normal 
position, the wipers B, C and D rotating continu 
ously over their respective banks of contacts. 
Since the selector switch A' is in its second off 

normal position, a circuit is completed for the 
winding of relay S2 which extends from the neg 
ative side of the battery 23 through the wiper and 
second off-normal contact of the bank it, actuat 

intermediate point on the source of potential 23. 
Relay Sa controls an energizing circuit for oscil 
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ing winding of relay Sa and conductor 2 to an . 

120 
lation generator 2', this circuit extending from 
the negative side of battery 23 through conductor 
28, oscillation generator 2', contacts of relay S2, 
contacts 29 and 30 of the bank associated with 
wiper D of the switch 19 and conductor 27 to an 
intermediate point on the source of potential 23. 
This whenever the wiper D engages either of the 

25 

contacts 29 or 30, the energizing circuit of gen 
erator 2' will be completed and alternating cur 
rent will be supplied to the frequency meter 13 
having a frequency determined by this generator, 
which frequency will cause corresponding vibrat 
ing reed 2 of the meter 13 to respond. Thus, 
when the operator observes the intermittent vil 
bration of the vibrating reed 2 in the proper pe 
riod, he will be informed that the remote switch 
is on its second off-normal contact. 

Let us assume that the switch: A' has been op 
erated to its 12th contact. 

twelfth off-normal contact of bank it. This re 
lay controls two energizing circuits, one for gen 
erator 1' and the other for generator 2'. The 
circuit for generator 1" includes the left-hand 
arnature of relay Sua and the contacts 29 and 
30 of the ban associated with wiper D of the 
switch 19. The energizing circuit for generator 
2' includes the right-hand armature of relay Su 
and contacts 31 and 32 of the bank associated 

The operation will 
of course be as previously described, with the ex- . 
ception that relay S12 is energized through the 
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4 
with wiperD. Thus the wiperD first passes over 
contacts 29, thereby causing operation of the 
generator 1', and then over contacts 31 thereby 
causing operation of generator 2" after which an 
interruption occurs in which no generator is en 
ergized. The wiper then passes over contacts 30 
thereby energizing generator 1' and, Subsequent 
ly, contacts 32 thereby energizing generator 2. 
Thus the operator, by observing the frequency 
meter 13, will observe a vibration first of vibrat 
ing reed 1, then of vibrating reed 2 in quick Suc 
cession after which an interruption occurs, and 
then a repetition of the vibration of reeds 1 and 
2 in quick succession. Thus he is informed that 
the remote selector switch A' is upon its 12th 

If we now assume that the selector Switch A' is 
upon its 21st contact, relay S21 will be energized 
thereby again establishing energizing circuits for 
generators 1 and 2', but in this case the energiz 
ing circuit of generator 2 is connected to the 
contacts. 29 and 30 through the left-hand arma 
ture of the relay S21, and the energizing circuit 
of generator 1' is connected to the contacts 31 
and .32 through the right-hand armature of the 
relay S21. Thus in this case as the Switch D ro 
tates first vibrating reed 2 Will be actuated and 
then vibrating reed 1 in quick Succession after 
which an interruption will occur. The repetition 
of this vibration of these reeds, first 2 and then 1, 
will inform the operator that switch A is on its 
21st contact. 

If we assume that the switch A is in engage 
ment with its twenty-second contact, relay Sza 
will be energized. This relay connects the ener 
gizing circuit of generator 2' to contacts 29 and 
30 through its left-hand armature and to con 
tacts 31 and 32 through its right-hand armature. 
Thus during operation of rotary switchD vibrat 
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ing reed 2 will vibrate twice, in rapid succession 
after which a long interruption will occur, and 
then the indication will be repeated thereby in 
forming the operator that the switch is on its 
twenty-second contact. It will be apparent that 
this indication is distinct from that produced in 
response to actuation of switch. A to its second 
Off-normal position, since in that case reed. 2 
vibrated in about equal intervals of time rather 
than as above described. 

It will be noted that each of the relays S are 
of the slow-closing type. The time interval pro 
vided in connection with these relays is such that 
they do not respond as the wiper of the bank it 
passes rapidly over its contacts as in moving from 
a normal position to one of the other positions 
but only respond when this wiper definitely comes 
to rest upon a selected contact. 

It will now be apparent that eachgroup of al 
ternating current impulses which is produced by 
the transmitter includes as many impulses as 
there are digits in the number of the position 
which is occupied by the switch, and that the 
frequency of each impulse corresponds to the 
integer of the digit which the particular impulse 
represents in the number to be indicated by the 
group of impulses. Where a plurality of selec 
tor Switches are employed in the remote station 
as, for example, in the manner shown in my 
above mentioned copending application, the 
number of the position to be indicated may well 
have more than two digits. Such positions may, 
Of course, be indicated by utilizing as many ar 
matures on each of the series of selecting relays 
S, which correspond to these positions as there 
are digits in the number to be indicated and 
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an equal number of sets of contacts in each of the 
groups 29, 31 and 30, 32. It may be desirable 
where a large number of positions are to be indi 
cated to transmit only one group of impulses 
during each rotation of the Switch. D i. e., one 
of the two groups of contacts 29, 31 and 30, 32 
may be omitted. In any case the interval be 
tween groups is greater than that between the , 
different impulses of any group. In this way 
the impulses are clearly divided into distinct 
groups which may be readily read as position 
numbers on the frequency meter 13. 

It will of course be apparent that the Speed 
at which the rotary switch. D revolves may be 
controlled by varying the time delay of the relay 
24. The duration of each of the alternating 
current impulses as well as the duration of the 
time intervals between successive impulses may 
also be controlled by adjusting the number of 
contacts in each set and by suitably spacing the 
contacts, or sets of contacts 29 and 30, and 31 
and 32 in the bank of contacts. r 
In Fig. 2 I have shown the circuit connections 

of a tuning fork oscillation generator which 
may be utilized in connection with my inven 
tion. This circuit is a well-known arrangement 
having an energizing coil 33 which is connected 
in shunt with the battery terminals 34. When 
this coil is energized a variation is produced in 
the current flowing through the circuit extend 
ing from one side of the battery at one of the 
terminals 34 through the microphone button 35, 
primary winding of transformer 36 back to the 
other side of the battery. This variation in Cur 
rent in the transformer 36 sets up a current in 
the loop circuit 37 which in turn affects the 
tuning fork causing a continuation of the vibra 
tion thereof and, hence, the production of al 
ternating current which appears in the output 
circuit 38. 

It will of course be understood that while I 
have particularly mentioned the use of tuning 
forks in the transmitter, as described, I do not 
wish to be limited thereto since other means for 
producing oscillations of variable frequency may 
be used as well. Such modifications are of course 
to be regarded as within the scope of my present 
invention. 
While I have shown a single embodiment of 

my invention, it will of course be understood that 
I do not wish to be limited thereto since many 
modifications, both in the circuit arrangement 
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and in the instrumentalities employed, 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 movable element, means 

for operating said element to a plurality of posi 

130 

3. 
tions, a plurality of Oscillation generators, said 
generators being arranged to produce Oscilla 
tions of different frequencies, frequency respon 
sive indicating means, a rotary switch having a 
wiper and a plurality of stationary contacts, 
means for rotating said wiper over said contacts, 
and means responsive to the position of said ele 
ment for selectively establishing connections to 
said generators through said wiper and certain 
of said contacts so that the rotation of said wiper 
causes said generators to supply to said indicat 
ing means oscillations of different frequencies in 
a predetermined sequence determined in accord 
ance with the positions of said element. 

2. In combination, a movable element having 
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plurality of positions, remotely controlled 

means for operating said element to any one of 
said positions, a plurality of normally inoperative 
oscillation generators, each of said generators 
being adapted to produce oscillations of different 
frequency, a rotary switch having a wiper and a 
plurality of stationary contacts, means for rotat 
ing said wiper over said contacts, means respon 
sive to operation of said element to any position 
for selectively establishing connections through 
said wiper and certain of said contacts so that 
the rotation of said wiper renders a predeter 
mined combination of said generators operative 
in a predetermined sequence, and indicating 
means at a remote point controlled by the fre 
quency of the oscillations generated to indicate 
the position of said element. 

3. The combination, in a remote control sys 
tem, a dispatcher's station, a remote station, a 
movable element in the remote station having a 
normal position, means controlled from the dis 
patcher's station for operating said element from 
said normal position to any one of a plurality of 
other positions, alternating current transmitting. 
means in the remote station, means responsive to 
operation of said element from its normal posi 
tion for actuating said transmitting means, 
means responsive to the position of said element 
for controlling the frequency of the currents 
transmitted and means in the dispatcher's sta 
tion controlled by the frequency of the currents 
transmitted for indicating the position of said 
element. . . . . . . 

4. The combination, in a remote control sys 
ten, a dispatcher's station, a remote station, con 
ductors joining said stations, a rotary distributor 
switch in said remote station connected to said 
conductors, means for actuating said switch to 
predetermined positions, means for transmitting 
alternating current of predetermined frequency 
over said conductors to the dispatcher's station 
including a plurality of sources of alternating 
current having different frequencies, a rotary 
switch having a wiper and a plurality of station 
ary contacts, means for rotating said wiper over 
said contacts, and means responsive to the posi 
tion of said distributor switch for selectively es 
tablishing connections through said contacts 
and wiper to certain of said sources so that the 
rotation of said wiper causes a code of current 
inpulses of different frequencies to be trans 
mitted over said conductors, and means in the dispatcher's station responsive to the frequency 
of said alternating current impulses for indicat 
ing the position of the remote switch. 

5. The combination, with an element which is 
operable from a normal position to any of a plu 
rality of other positions, means for indicating at 
a remote point the position of said element, come 
prising means responsive to movement of said 
element from its normal position for transmit 
ting to the remote point successive groups of 
alternating current impulses, the current trans 
mitted during the different impulses of each 
group being of different frequency, the frequency 
of each impulse being determined by the posi 
tion of said element and means at the remote 
point responsive to the frequency of said iter 
nathing current for indicating the position of said 
element. . 

6. The combination, with an element which is 
, operable from a normal position to any of a plu 

S 

5 
rality of other positions, means for indicating at 
a remote point the position of said element con 
prising means responsive to movement of said 
element from its normal position for transmit 
ting to the remote point a group of alternating 
current impulses, the current transmitted during 
each of the different impulses being of different 
frequency, each of said frequencies being deter 
mined by the position of said element and means 
at the remote point responsive to the frequency 
of said alternating current for indicating the 
position of said element, 

7. The combination, with an element which is 
operable from a normal position to any of a plus 
rality of other positions, means responsive to 
movement of said element from its normal posi 
tion for transmitting to the remote point alter 
nating current having a predetermined combi 
nation of frequencies, each of the frequencies 
comprising said combination being determined 
by the position of said element and means at the 
remote point responsive to said frequencies for 
indicating the position of said element. 

8. The combination, in a remote control syson 
tem, an element having a normal position, means 
for actuating said element to a plurality of other 
positions, a rotary switch having a wiper and a 
plurality of contacts, driving means for actuat 
ing said wiper over said contacts, alternating 
current transmitting means including a plurality 
of frequency determining connections, each of 
said connections including one of said contacts, 
means responsive to movement of said element 
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from said normal position for actuating said, 
driving means, means responsive to the position 
of said element selectively to establish certain 
of said connections including said contacts there 
by to cause said transmitting means to transmit 
current having predetermined frequency upon 
each engagement of said rotary switch with con 
tacts included in said certain connections and 
indicating means responsive to the frequency of 
said current. 

9. In combination, a first station, a second 
station, a distributor switch in said second sta 
tion, means for actuating said distributor switch 
to predetermined positions, and means for in 
dicating at said first station the position of the 
distributor switch when it remains in any of said 
predetermined positions a predetermined time 
including conductors joining said stations, means 
at said second station for transmitting over said 
conductors a combination of impulses of different 
frequencies including a plurality of sources of 
alternating current having different frequencies, 
a rotary switch having a wiper and a plurality 
of stationary contacts, means for effecting the 
rotation of said wiper over said contacts when 
said distributor switch remains in any of said 
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predetermined positions for a predetermined 35 
time, and means responsive to the position of 
said distributor switch for selectively establishing 
connections through said contacts to said sources 
so that the rotation of said wiper causes a corn 
bination of alternating current-impulses which ; 
is determined by the position of the second sta 
tion distributor switch to be transmitted Over . 
said conductors, and frequency responsive indi 
cating means at said first station responsive to 
said impulses. ? 

CLYDE c. SWAR. 


