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My invention relates, generally, to control 

systems and, more particularly, to systems for 
remotely controlling the Operation of electrically 
propelled vehicles. 

It is frequently desirable to control the opera 
tion of an electrically-propelled car or locomo 
tive from a control station or pulpit which is lo 
cated remotely from the car and an object of 
my invention is to provide a simplified and in 
proved system for remotely controlling the op 
eration of such a vehicle. 
A more Specific object of my invention is to 

provide for remotely controlling the operation 
of an electrically-propelled vehicle by means of 
tWO poWer rails and a single contro rail. 
Another object of my invention is to provide 

for positively stopping the vehicle independently 
of the operator when approaching the limits of 
travel. 
A further object of my invention is to provide 

for automatically limiting the vehicle speed when 
it is moving into the final stop position. 

Still another object of my invention is to pro 
vide for full speed operation of the vehicle in 
the Opposite direction of travel after it has 
reached the limit of travel in a former direction. 
A still further object of my invention is to pro 

vide for stopping the vehicle from a station other 
than the main control station or pulpit. 
Other objects of my invention will be explained 

fully hereinafter or will be apparent to those 
skilled in the art. 

In accordance With one embodiment of my in 
vention, the operation of an electrically pro 
pelled vehicle or car is remotely controlled from 
a pulpit through two power rails and a single 
control rail. The contactors for reversing the 
direction of motion are mounted on the car. 
Other control apparatus is mounted in the pull 
pit from Which the car is controlled. "Fina? 
stop' limit switches are mounted at the extreme 
ends of the car travel and "intermediate stop' 
limit Switches are mounted along the track at 
the proper positions to cut off power and stop 
the car before it reaches the extreme ends of its 
travel. The car is operated at a reduced speed 
from the 'intermediate stop' position to the 
'final stop' position. 

For a fuller understanding of the nature and 
objects of my invention, reference may be had 
to the following detailed description, taken in 
conjunction with the accompanying drawing in 
which the single figure is a diagrammatic view 
of a control System embodying my invention. 

Referring to the drawing, the System shown 
therein comprises a motor M, having an arma 
ture winding 0 and a field winding , which 
is utilized for propelling a vehicle or car 2, the 
outline of which is indicated by broken lines. 
The motor M is provided with a spring applied 

magnetic brake which is released by the ener 
gization of a solenoid coil BM. The direction 
of operation of the vehicle is controlled by re 
versing contactors R and F which are mounted 

5 upon the vehicle f2 and are utilized for revers 
ing the motor M. 
Other apparatus for controlling the operation 

of the motor M is mounted in a pulpit which is 
located remotely from the vehicle 2 and in 

10 cludes a line switch LS for connecting power 
conductors 3 and 4 to a pair of power rails 
and 2 through a controller C, an overload relay 
OL, having actuating coils connected in the pow 
er conductors 3 and f4, a no-voltage relay NV 
having an actuating coil that is responsive to 
the Voltage across the conductors 3 and 4, an 
auxiliary relay AR the function of which will be 
explained more fully hereinafter, and a main 
switch MS which may be utilized to connect the 
power conductors 3 and 4 to a suitable source 
of power (not shown). 
As shown, current-collecting devices f5 and 
6 are provided on the vehicle f2 for engaging 

the power rails f and 2, respectively. A current 
collecting device it is also provided on the ve 
hicle 2 for engaging a control rail 3 which is 
energized from the power conductors 3 and 14 
through the controller C. An accelerating re 
sistor R is provided for controlling the voltage 
applied to the motor M. The controller C is 
provided with a plurality of contact segments 
which are utilized to shunt the resistor R from 
the motor circuit step-by-step in a manner-well 
known in the art. The operation of the revers 
ing switches R and F is also controlled by the 
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controller C. . . . . . ?? 
... In order to insure that the vehicle 2 will be 
brought safely to a stop at each one of the sta 
tions between which it is operated, an “interme 
diate stop' limit switch Li and a "final stop' 
limit switch L2 are provided at one station and 
similar limit switches. L3 and L4 are provided 
at the other station. As shown, the intermedi 
ate limit switches L.f. and L3 are of a type which 

45 remain in the position to which they have been 
actuated until returned to the other position by 
a projection i9 provided on the vehicle 2 for 
actuating the limit switches. The switches L2 
and L4 are normally retained in their closed po 

50 sitions by springs unless engaged by the projec 
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tion 9 on the vehicle 2. 
If desired, a push-button switch PB may be 

located at either one of the stations or at any 
other desired location. The push-button switch 

55 may be so connected in the control system that 
the vehicle cannot be operated while the switch 
is open. Thus, if the switch PB is located at 
the loading station it will give the loader control 
over the vehicle to prevent it from being moved 

60 until the loading operation is completed, The 



push-button switch will also permit stopping the 
car from the loading station. Once the push 
button switch is operated, the car cannot be 
moved again until the controller; C is returned 
to the “off’ position and then actuated to an 
accelerating position. 
In order that the functioning of the foregoing 

apparatus may be more clearly understood, the 
Operation of the System Willnow bedescribedin 
detail. ASSuming that the car is in the position 
shown at one of the stations, which is called the 
loading Station, and that it is desired to move the 
car to the other station, which is called the un 
loading station, the main Switch MS is closed to 
energize the conductors 3 and f4. 

It should be noted that, regardless of the posi 
tion of the controller C, the car will not move at 
this time, as the no-voltage relay NV can be ener 
gized only with the controller handle in the "off" 
position. If the power should fail while the car 
is running, it will stop and it cannot be started 
again until power returns and the controller han 
dile is returned to the 'off's position where the 
no-voltage relay is again energized. 
lupon the closure of the main switch MS; with 

the controller C in the “off” position the actu 
ating coil of the auxiliary relay AR is energized 
through a circuit which may be traced from the 
positive conductor f3 through conductor 2, a 
contact segment C9 on the controller C, conduc 
tor 22, the actuating coil of the relay AR, con 
ductor 23, contact member 24 on the limit switch 
L3 and conductor 25 to the negative conductor 
4. A holding circuit for the relay AR is estab 

lished through its contact members 26 which are 
closed to bridge the contact members C9 on the 
controller upon the operation of the relay AR. 
The operation of the relay AR also closes its con 
tact members 27, thereby establishing an ener 
gizing circuit for the - actuating coil - of the no 
voltage relay NV which extends from the posi 
tive conductor 3 through the coil of the relay 
NV, conductor 28, a resistor 29, conductor 31, the 
contact members 27 of the relay AR, conductor 
32, the push-button switch PB and conductor.25 
to the negative conductor f4. 
When the controller-Ci is actuated in a "for 

Ward' direction to the first position, an energiz 
ing circuit is established for the actuating coil 
of the switch LS. This circuit may be traced 
from the previously energized conductor 2 
through a contact segment Cf. on the controller 
C, conductor 33, the contact members of the 
overload relay OL, conductor 34, contact mem 
bers 35 of the no-voltage relay NW which are 
bridged by the contact member 36, the actuating 
coil of the line switch LS, conductor 37, contact 
Segment C6 on the controller C, conductor 38, 
the limit switch L2, conductor 39 and the º con 
troller segment C8 to the negative conductor 25, 
A holding circuit for the switch S is estab 

lished through an interlock 4 which is closed 
to bridge the controller contacts C6 upon the 
Operation of the Switch. LS. At this time the con 
trol rail 3 is also energized through a circuit 
which extends from the positive conductor 2 
through the controller segment C2 and conductor 
42 to the control rail. 3. 
The operation of the controller. C to the first 

position also establishes an energizing circuit for 
the actuating-coil of the reversing-switch F. This 
circuit may be traced from the previously ener 
gized control rail 3 through the actuating coil 
of the switchF, an interlock 43 on the switch R, 
conductor-44, the current-collecting device? 5, the 
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- power rail f, conductor 45, a segment A on the 
controller C, conductor 46, the contact members 
LS on the switch. LS and one of the coils of the 
overload relay OL to the negative conductor f4. 
Upon the operation of the reversing switch F, 

the motor M is energized through a circuit Which 
may be traced from the positive conductor 3 
through one of the coils of the overload relay OL, 
contact members LS2 of the switch LS, conductor 
47, a contact segment 48 on the controller C, con 
ductor. 49, the resistor R, conductor 5 i, a seg 
ment A on the controller C, conductor 52, the 
powerrail2, thecurrent-colecting device 16, con 
ductor -53, contact members Ff on the reversing 
switchF, conductor 54, the field winding , con 
ductor: 55, i contact members F2 on the switchF, 
conductor 56, the armature Winding 0, conductor 
5T, the coil of the brake magnet BM, conductor 
44, the current-collecting device. 5, the power rail 
f, conductor 45, the controller segment. A, icon 
ductor : 46, :andºthenceºthrough ºthe contact mem 
bers LS and the coil of the overload relay OL, 
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C. 

to the negative conductor 4. . . . . . . . . . . 
. As soon as the line. SWitch-IS. and the reversing 

switch F are closed, current flows in the motor 
circuit, thereby releasing themagnetic brake BM 
and developing torque in the motor to move the 

As the controller C is actuated notch-by 
- notch to the fifth position the accelerating re 
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sistor R is shunted from the motor circuit step 
by-step in a manner Well known in the art. . 
When the car passes the limit switch,3this 

switch is actuated to the other position from that 
shown in the drawing, thereby opening the circuit 
through the contact member 24 on the switch L3 
and deenergizing the auxiliary relay AR. How- - 
ever, as shown, the relay. AR is of a retarded type 
and the contact members. 27 of this relay, which 
are in the circuit for the coil of the relay NW, do 
not open for a predetermined time interval after 
the deemergization of the coil of the relay A.R. In 
the meantime, contact members S8 of the limit 
switch L3 have been closed, thereby establishing 
a circuit for the coil of the relayNVthrough con 
tact members 59 of the limit switch Land con 
ductor 6. In this manner the no-voltage relay 
NW is kept energized and the circuit for the ac 
tuating coil of the Switch IS is maintained, i. 
iAs the car passes the "intermediate stop' limit 

switch Lif, the switch is actuated to the other posi 
tion from that shown in the drawing and the icon 
tact members 59 of the limit switch. are opened, 
thereby deenergizing the relay NV. Also the cir 
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cuit established through the contact members 62 
on the switch Lland-contact members 63 on the 
switch L3 is opened. As shown, this circuit.ex 
tends from conductor 2 through the contact 
members 62 of the switch L, conductor 64, con 
tact members 63 of the switch L3, conductor: 65 
and the controller segment C3 to the conductor 33 
and thence to the actuating coil of the switch LS 
through the circuit previously traced. . . . . 

Prior to the closing of the contact members 63 
on the switch L3, the circuit for the coil of the 
switch IS was maintained through a controller 
segment C4 which bridges the contact members 
63. Likewise, the controller segment C5 bridges 
the contact members 62 on the limit switch Li to 
permit acceleration of the car in the reverse di 
rection. In this manner the circuit is maintained 
for the actuating coil of the switch LS when the 
controller is actuated from position to position 
5, thereby permitting the motor to be accelerated 
in the manner previously described. The contact 
members 66 on the switch L are closed when the 
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car passes this switch in a direction toward the 
unloading station. 
As explained hereinbefore, the opening of the 

normally closed contact members on the limit 
Switch Luf deenergizes the no-Voltage relay NV 
and the line switch LS. Accordingly, power is re 
moved from the motor M and the magnetic brake 
BM is set to stop the car. The car cannot be 
moved further in the same direction until the con 
troller is actuated to the "off' position when the 
actuating coil of the relay AR is energized in the 
manner hereinbefore described. The relay AR 
closes its contact members 27 to re-establish an 
energizing circuit for the relay NV, as hereinbe 
fore explained, thereby causing the relay NW to 
close its contact members to establish the ener 
gizing circuit for the actuating coil of the line 
Switch. LS and reconnect the motor M to the pow 
Er SOUrCe. 
The controller C may now be actuated in the 

forward direction to the first position and the 
car will move at a speed corresponding to this 
position toward the unloading station. However, 
if the controller is moved past the first position, 
power is cut off the motor and the car stopped, 
since, as explained hereinbefore, the holding cir 
cuit for the Switch LS through the limit switches 
If and L3 was interrupted when the car passed 
the Switch Lt. In this manner the car is moved 
slowly to the unloading station. When the un 
loading station is reached, the “final stop' limit 
Switch. I2 is actuated to open the circuit for the 
actuating coil of the switch LS. The car cannot 
be operated further in this direction. 

After the car is unloaded, the controller C is 
actuated to the first position in the “reverse” di 
rection and the car is moved toward the loading 
station in a manner similar to that described for 
movement from the loading to the unloading sta 
tion. The interlocking is such that the car can 
be accelerated to full speed in this direction in 
dependently of the position of the limit switches 
at the unloading station. As the loading station 
is approached, the "intermediate stop' limit 
Switch L3 causes the car to stop in the same man 
ner as at the unloading station and further op 
eration is the same as when the car approached 
the unloading station. The limit switch L4 brings 
the car to a final stop at the loading station and 
it cannot be operated further in that direction. 
When the direction of operation is changed, the 
limit switches are returned to their normal posi tion, thereby setting up the protective circuits 
Which require the slow operation of the car to the 
“final stop.” 
As explained hereinbefore, the push-button 

Switch PB may be utilized to prevent the car from 
being moved from the loading station until the 
loading operation is completed. The push-button 
Switch will also permit stopping the car at any 
time during its operation. Once the push-button 
switch is operated the car cannot be moved again 
until the controller C is returned to the “off” po 
sition and again actuated to one of the accel 
erating positions. The opening of the push-but 
ton switch PB deenergizes the coil for the relay 
NV, thereby causing the contact member 36 of 
this relay to bridge contact members 67 which 
establishes a shunt circuit around the actuating 
coil of the relay NW and prevents the energiza 
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tion of this coil until the controller C has been 
moved to the 'off' position to interrupt the shunt 
circuit around the actuating coil of the relay NW. 
When the controller is moved to the "off' position 
the relaySAR and NW are energized in a manner 
hereinbefore explained and the motor may be ac 
celerated in the usual manner. 
From the foregoing description it is apparent 

that I have provided a control system which 
makes it possible to control remotely the opera 
tion of an electrically-propelled vehicle or car 
by means of two power rails and one control rail. 
The car is brought to a positive stop independent 
ly of the operator prior to its movement to its 
final position at either One of the stations at the 
end of its travel. The car cannot again be 
started until the controller is returned to the 'off' 
position and the car is limited to slow speed 
operation into the final stop position. When the 
final limit is reached the car cannot be operated 
further in the same direction. Full speed opera 
tion is permitted in the opposite direction of 
travel after the limits in the former direction 
have been reached. The car can be stopped at 
will from a station located remotely from the 
main control pulpit but can be started only by 
the operator who is located in the main control 
pulpit. The car can be held in any location with 
in the limits of its travel independently of the 
operator. Therefore, it is evident that the pres 
ent system has numerous advantages Over Sys 
tems previously known in the art. 

Since numerous changes may be made in the 
above described construction and different emi 
bodiments of the invention may be made without 
departing from the spirit and scope thereof, it is 
intended that all matter contained in the fore 
going description or shown in the accompanying 
drawing shall be interpreted as illustrative and 
not in a limiting sense. 
I claim as my invention: 
1. In a control system, in combination, a motor 

for propelling a vehicle between predetermined 
stations, means on the vehicle for reversing the 
motor, a manually operable controller located re 
motely from the Vehicle for controlling the op 
eration of said reversing means and the voltage 
applied to the motor, Switching means actuated 
by the vehicle for stopping the vehicle prior to 
its arrival at One of said stations and control 
means cooperating with said controller and said 
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switching means to prevent the application of 
full voltage to the motor while the vehicle is 
moving in the same direction that it was prior 
to the Operation of said Switching means. 

2. In a control System, in combination, a motor 
for propelling a vehicle between predetermined 
stations, means on the vehicle for reversing the 
motor, a manually operable controller located re 
motely from the vehicle for controlling the oper 
ation of Said reversing means and the Voltage 
applied to the motor, switching means actuated 
by the vehicle for stopping the vehicle prior to 
its arrival at one of said stations and control 
means Cooperating With said controller and said 
Switching means to prevent the application of 
full Voltage to the motor during movement of the 
vehicle to said station after the operation of said 
switching means. 

HERMAN C. KRAPF. 


