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REMOTELY CONTROLLED VALVE 

BACKGROUND OF THE INVENTION 
The invention pertains to valves which can be con 

trolled from an operator position remote from the valve 
position. More speci?cally, the invention pertains to 
motorized valves of the type having provision for auto 
matically stopping the motor at the end of valve travel. 
Many applications require the use of remotely-con 

trolled valves to meter ?uids. With the increasing appli 
cation of microprocessors to all areas of technology, 
many industries have come to require valves which are 
adaptable for use with microprocessor control. The size 
reduction made possible by the microprocessor has also 
demanded valves which are as small as possible. 

It is an object of this invention to provide a valve 
which is remotely controllable. 

It is a further object of the invention to provide a 
remotely-controlled valve which is particularly suited 
to control by electronic devices, such as microproces 
sors. 

It is a still further object of the invention to provide a 
valve which is as compact as possible, while still being 
able to control high pressures in the range of 5,000 to 
100,000 PSI, or more. 
Motorized valves are not new. Large electrically 

controlled valves were used in steam, water, and gas 
systems may years ago. Valves of the size used in gener 
ating plants or water systems tended to be of the 
“sluice-gate” type, wherein a plate was lowered into a 
pipe, blocking the ?ow of water. Such valves are quite 
rugged, and the forces used are great, so that a valve 
may be driven shut without danger of damage. Limit 
switches at the ends of the valve travel suf?ced to shut 
off the motors, if any automatic shut-off was provided 
at all. Some devices were equipped with slip-clutches, 
or overriding clutches, which would allow the motor to 
turn past the point where the valve had been fully 
closed or opened. See, for example, Andersen, US. Pat. 
No. 865,556 [1907], or Buescher, US. Pat. No. 
2,671,331 [1956]. 
Even in very large valves, however, the use of exces 

sive amounts of torque to “slam” a valve shut, or to 
continue tightening the valve past the end of its travel, 
will lead to unnecessary wear. To minimize this, some 
valve designs included mechanical torque sensing 
mechanisms, such as spring-loaded cams, to shut off the 
motor when a torque limit on the shaft was exceeded 
(Fortner, US. Pat. No. 3,675,751 [1972], and Balz, US. 
Pat. No. 3,700,085 [1972]). In valves of the type repre 
sented by this invention, however, such mechanical 
torque sensing devices are not practical due to their 
size, complexity, and inaccuracy. The small seats used 
in high-pressure valves could be damaged before a me 
chanical torque-sensor could respond. Also, mechanical 
torque-sensors are hard or impossible to adjust to the 
differing torques required by different pressures being 
metered, or due to wear or friction in the valve mecha 
nism. This is very critical in smaller valves, especially 
those for high pressures, where such effects are magni 
?ed. . ' 

It thus an object of the invention to provide a control 
let for a small valve especially useful at high pressures 
which can be operated with minimal wear and tear on 
the valve due to overtorquing; and which is adjustable 
to a wide range of valve conditions. 
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2 
One effective method of determining that the valve 

has reached the end of its travel is to measure the cur 
rent supplied to the motor. As the motor is “stalled,” 
the current drawn increases dramatically. This was 
recognized in a 1909 patent to Kanmacher, U.S. Pat. 
No. 923,186 which used the overcurrent to draw in a 
solenoid, unlatching a mechanical switch and stopping 
the valve motor. Chitty, US. Pat. No. 1,734,419 [1929] 
also looked at current, without providing for automatic 
shut-off. 
The method of determining valve closure by current 

is, in fact, the most practical method available for use in 
automatic valve control. When attempting to use the 
technique in a smaller type valve, however, several ' 
problems arise. Driving the motor fully into a “stalled” 
condition could damage the valve. Also, the current 
sensing can be “fooled” by the starting surge current of 
the motor or by increased friction in mid-travel. 
Okamura, et al. US. Pat. No. 4,099,704 [1978] solve 

the latter problem by sensing valve position by means of 
photocells and holes in the valve shaft. The current 
sensing is only in effect when the valve is “almost” 
closed. This requires a specially modi?ed valve, adding 
complication. The current sensing will stop the motor 
when the current rises above a given point, but only at 
the end of travel. This can pose problems, however, if 
the valve were to stick in an intermediate position. In 
such a case the motor is liable to burn out, or the valve 
may be damaged, as the current limit will be ignored. 
Conversely, if the valve encounters resistance toward 
the end of its travel, the controller cannot cause the 
motor to re-try the valve closure. 

This can become particularly important if the valve 
were to stall just before complete closure, due perhaps 
to dirt in, or damage to, the valve. At very high pres 
sures, there might be unusual resistance to valve clo 
sure. The operator might need to force the valve shut to 
stop the ?ow in the system. He might well decide to do 
this, regardless of any possible damage to the valve. The 
control must allow him this option. 

It is an object of the invention to provide a controller 
for valves using current sensing to limit valve torque. 

It is a further object of the invention to provide a 
current-limit controlled valve which is “resettable” to 
allow re-trial of valves which might stick or stop due to 
friction or current surges. 

Other objects of the invention will become apparent 
in the more detailed disclosure below. 

SUMMARY OF THE INVENTION 

The invention provides a controller for valves of 
using a motor to drive the valve. The current drawn by 
the motor is measured, and the motor is shut-off when 
the current exceeeds a given value. To avoid triggering 
the current limit by surges during motor start-up, a time 
delay is provided to disable current sensing for a period 
following valve activation. 

BRIEF DESCRIPTION OF THE DRAWING 

FIG. 1 shows a block diagram of the invention as a 
whole. 
FIG. 2 shows an exploded view of the motor/valve 

assembly of the preferred embodiment of the valve 
portion of the invention. 
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. DESCRIPTION OF THE PREFERRED 
EMBODIMENT 

Referring to FIG. 1, it will be seen that the preferred 
embodiment of the invention is composed of two 
groups of elements, the valve assembly (enclosed in 
dotted lines) and the control circuitry. Normally, the 
valve assembly will be remotely located, perhaps within 
a complex of other equipment, with the control cir 
cuitry at the location of the operator or computer, if the 
valve is to be computer controlled. The two groups are 
connected by wires ((12) and (13)). _ 
The valve/motor assembly comprises the motor (1), 

connected by a shaft and/or gearbox (14) to the valve 
head (17) inside the valve body (15). The valve head ?ts 
into a valve seat (18), controlling gas flow between the 
inlet (16) and outlet (19) ports of the valve. It should be 
understood that the valve arrangement illustrated is not 
critical to the invention, being chosen for simplicity of 
illustration, and that the valve may be any type of valve 
having and positions with physical stops, including a 
valve of the type switching a single inlet to one or two 
outlets, without departing from the teachings of the 
invention. 
The motor (1) may be any convenient type of motor, 

preferably one of the smaller direct-current types. A 
DC motor is preferable, since it is the easiest to control 
and reverse. ' 

Current is supplied to the motor by the motor con 
troller (11) which supplies DC current (if a DC motor is 
used) of the correct polarity to effect motor motion in 
the direction chosen by activation of the close (32) or 
open (33) control inputs. 
The current drawn by the motor is measured by the 

current sensing circuit (2), which generates a digital 
signal (20) when the current exceeds a given amount, 
which is.determined by an adjustment in the sensing 
circuitry. Preferably, a separate adjustment is provided 
for each direction of motor travel. This permits the 
controller to be adapted to various sorts of valves, in 
cluding one and two-way, of various pressures. The 
current sensing circuit may be any type of comparator, 
of which there are many known in the art, without 
departing from the teachings of the invention. For ex 
ample, an integrated circuit such as the LM3900N could 
be used. The current limit is set to a value less than the 
fully “stalled” current draw of the motor, but more than 
the normal motor current. 
As an alternative embodiment, the current-limit cir 

cuitry may be designed to react to both an absolute 
current limit and a rate of change in current. Digital 
current-limit signal (20) would indicate either the pres 
ence of a current at or greater than the fully “stalled” 
current, or a rapid rise in the current drawn by the 
motor. This will allow a greater degree of freedom from 
false indications caused by friction or changes in pres 
sure, which result in slower rates of change than the 
sharp increase caused by a “stalling” motor. 
The digital current-limit signal (20) is input to an 

and-gate (3), along with the output (23) of the time 
delay (4). The time delay (4) is triggered by a signal (24) 
from the motor controller (11) upon initiation of motor 
operation in either direction. The time delay (23) is 
combined with the current limit (20) in the gate (3), 
producing a signal (21) which indicates a current in 
excess of the limit has been sensed after the elapse of the 
delay period. Thus, transient currents during the delay 
period are ignored. The delay period is chosen to bbe 
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just long enough to allow for motor-starting surges, but 
not so long as to mask the end of travel. The time delay 
may be any timer circuit known to the art, either dis~ 
crete components or a “chip” such as the commonly 
available NE555. 
As an added protection, a second timer may option 

ally be included within (4) which will prevent re-trig 
gering of the time delay until a time period has elapsed. 
This will prevent the timer from being “fooled” into a 
condition wherein the time delay never elapses by a 
rapid series of pulses, as might be caused by an operator 
pushing the operate switch repeatedly. 

In the preferred embodiment, the “limit current after 
delay” signal (21) is held by a latch circuit (5) which 
stores the signal (22), preventing further triggering of 
the valve. This latch is reset by an input (9) or (10) 
command ordering motor movement in the opposite 
direction. Thus, the valve cannot be accidentally over 
torqued by repeated control inputs, directing valve 
movement in the same direction. If such movement is 
required, as it might be if the valve were to be stopped 
in mid-travel, or if the valve “hangs up” before closing 
completely, then a reset input (6) may optionally be 
provided to allow the operator to‘ override the control. 
The output of the latch (22), if used, or the “limit after 

delay” signal (21), if no latch is used, is combined with 
the operator input open (9) and close (10) signals via a 
pair of and-gates ((7), (8)). Thus, the motor controller 
(11) will only be actuated when the operator instructs it 
to run and the latch indicates that the valve is not at 
end-of-travel. _ 

Thepreferred embodiment of the invention operates 
‘as follows: 

The operator signals for the valve to close (10). This 
triggers the motor controller (11) "close” input (33) 
.which starts the motor (1) by supplying a current of the 
proper polarity through the supply wires\(12), (13), and 
simultaneously starts the time delay timer (4). The cur 
rent sensor (2) measures the current supplied. The cur 
rent sensor may be triggered by the surge of current as 
the motor starts, but this is ignored, since the time delay 
has not yet elapsed. After a delay, the timer (4) output 
(23) signals that the timer has ?nished the time delay 
period. As the valve head (17) closes against the seat 
(18), the current drawn by the motor (1) increases. 
When the current exceeds the limit, the current sensor 
signals (20). Since the time delay has elapsed, and-gate 
(3) passes the signal (21) to latch (5). Latch (5) output 
(22) switches, and causes and-gate (8) to turn off the 
motor-controller input (33), which in turn removes the 
current supply to the motor, and the valve is closed. 

Referring to FIG. 2, the motor/valve assembly of the 
preferred embodiment of the invention is contructed as 
compactly as possible. Motor (25) and valve (26) are 
“folded” over each other by means of a gear train (27) 
built into the frame (28). The gear train also allows the 
choice of gear ratios, to adjust for differing conditions 
of motor torque and speed. The gear train (27) is at 
tached to the valve by means of a shaft (29) and cou 
pling (30). As an option, a potentiometer (31) or digi 
tizer may be ganged to this shaft, to allow feedback as to 
the absolute position of the valve. 

Again, it should be noted that the exact type of valve 
or motorused is not critical to the invention. Many 
different physical arrangements are possible without 
departing from the teachings of the invention. 
The preferred embodiment has been shown as a min 

iature, high-pressure valve, as the advantages of the 
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invention are most marked in such an application. How 
ever, the teachings of the invention may be applied to 
larger valves, or those of lower pressures or vacuum 
with excellent results. 

Accordingly, it is to be understood that the embodi 
ments of the invention herein described are merely 
illustrative of the application of the principles of the 
invention. Reference herein to details of the illustrated 
embodiments are not intended to limit the scope of the 
claims which themselves recite those features regarded 
as essential to the invention. 

I claim: 
1. A motor-controlled valve system comprising: 
a. a valve having two positions, adapted to be me 

chanically driven between the two positions; 
reversible electrical motor means connected to said 
valve for driving the valve between the two posi 
tions wherein the current drawn by the motor 
increases when a position is reached by the valve; 

. adjustable current-sensor means for measuring the 
current in the motor means; 

. means responsive to said current sensor means for 

de~energizing the motor means when the current 
exceeds a preselected value indicating that the 
valve has been driven to one of its two positions; 

. adjustable delay means triggered by the energiza 
tion of the motor means for delaying the de-energi 
zation of the motor means, whereby transient cur 
rents accompanying the energization of the motor 
means are ignored; 

f. latch means for preventing energization of the 
motor means in the same direction as last ener 
gized. 

2. The motor controlled valve system of claim 1 fur 
ther comprising means for manually resetting the latch 
means, whereby the motor means may be energized 
more than once in the same direction. 

3. An improved motorized valve of the type having 
valve means for controlling the flow of a ?uid under 
high pressure, said valve means having a plurality of 
inlet and outlet ports and valve head means for control 
ling ?uid ?ow, being capable of movement from a ?rst, 
open, position to a second, closed, position; valve stem 
means, connected to the valve head means, for effecting 
movement of the valve head between the ?rst and sec 
ond positions; and electric motor means for bi-direc 
tionally actuating the valve stem means; the improve 
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6 
ment in which comprises improved control means com 
prising: 

a. operator input means for entering a signal to initiate 
valve movement in a selected direction; 

b. motor controller means for supplying current to 
the electric motor means, having an output adapted 
to driving the motor means, such that said motor 
means activates the valve stem means in a selected 
direction, and control input means forinitiating the 
supply of current to the motor means and for se 
lecting the direction of travel of the valve stem 
means; 

. adjustable current sensing means for measuring the 
current drawn by the electric motor means, having 
an input controlled by the output of the motor 
controller means, and an output adapted to signal 
ling the presence of a current in excess of a limit; 

d. said current limit of the current sensing means 
being set at a value less than the maximum stalled 
current of the motor means; 

e. adjustable time delay means activated by the out 
put of the controller means, having output means 
for indicating the passage of a preselected period of 
time from activation; 

f. logic means for connecting the operator input 
means to the control input means of the motor 
controller means, whereby the motor controller 
means drives the motor means in the selected'direc 
tion when the operator input means is signalling for 
valve movement and the current sensing means is 
not signalling the presence of a current in excess of 
the limit; 

g. said current sensing means being constrained to 
issue the said signal only when the time delay 
means has signalled the passage of the time delay 
period, whereby the initial surge of current on 
activation of the motor means is ignored; 

h. said logic means having latching means for pre 
venting further activation of the motor means in 
the last-selected direction following receipt of the 
signal from the current sensing means, whereby the 
valve is prevented from damage by an attempt to 
initiate further movement of the valve head means 
once the ?rst or second position has been reached. 

4. The improved motorized valve of claim 3 in which 
the logic means further comprises override means for 
resetting the latching means, re-initiating the time delay 
means, and causing the motor means to be re-activated 
in the last-selected direction. 
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