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1

- This invention relates to electrically operated
valves, such as those operated by an associated
electric motor, and more particularly, to an im-
proved automatic control for the motor energiz-
ing circuit.

Such electric motor operated valves are wide-
ly used due to the ease with which they may be
controlled, their relatively low cost, their sim-
plicity and reliability, and their adaptability to
remote control. Generally, the valves are oper-
ated by a geared motor which may rotate a
threaded stem through a fixed nut, or vice versa.

However, in order to insure proper closing of
the valve, the stopping of the motor must be pre-
cisely controlled, as there is usually insufficient
“giye” in the driving connections to take up any
over travel or under travel of the motor.

The present invention is directed to improved
torque responsive means for controlling the motor
whereby the valve may be firmly closed and firmly
held closed independent of any precise stopping
of the motor. The torque responsive means may
also control the opening of the valve. Preferably,
the invention means include one or more motor
circuit controllers which are operated by relative
movement of the motor support and the valve
structure when a predetermined opening or clos-
ing torque is applied to the valve stem. The
values of the torque may be selected by. suitable
selection or adjustment of springs controlling
such relative movement.

Tn one embodiment of the invention, the dr1v1ng
motor is mounted on a support movable longi-
tudinally relative to the valve stem and biased
toward the valve body by spring means engaging
the support and an element secured to the valve
body. The valve stem is rotated by the motor and
threaded through a nut portion on the support.
"The support carries a normally open switch in-
cluded-in the valve closing circuit of the motor,
and an sbutment on the fixed element normally
holds this switch closed. As the valve stem meets
increased resistance, when the valve is substan-
tially- closed, the resulting reaction biases the
support outwardly from. the valve body, the
amount of reaction to effect such movement be-
ing determined by the spring strength. As the
support moves outwardly, the abutment releases
the switch to open, breaking the motor circuit to
stop closing movement of the valve stem.

To automatically open the motor circuit during
a valve opening ‘movement, a normally closed
switch is mounted on the movable support and
included in the valve opening motor circuit.
Whereas, in the first embod1ment ‘fixed abutment
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means limit inward movement of the support, in
the second embodiment, springs limit such move- .
ment. The spring and switch arrangement for
controlling valve closing is the same. An abut-
ment on the fixed element engages the normally
open switch so that, when a predetermined re-
sistance to valve opening movement is developed,
the reaction through the valve stem effects in-
ward movement of the movable support. The last
mentioned abutment. thereupon opens the nor-
mally closed switch to break the valve opening
circuit of the motor.

With the foregoing in mind, it is an obJect of
the present invention to provide torque responsive
means controlling operation of an electric motor
operated valve.

Another object is to prov1de torque responsive
means controlling both opening and closing
movements of the valve.

These, and other objects, advantages and novel
features of the present invention will be apparent
from the following description and the accom-
panying drawing. In the drawing:

Fig. 1 is a partially schematic sectional view
through an electric motor operated valve embody-
ing the invention. -

Fig. 2 is a view similar to Fig. 1 illustrating
another embodiment of the invention.

Fig. 3 is a schematic wiring diagram illustrat-.
ing a typical motor and energizing circuits there-
for, as used in the embodiment of Fig. 2.

Referring to Fig. 1, a valve body 1 is illustrated
as having a valve 2 on a rotatable stem 3 and
arranged to cooperate with a valve seat 4, stem
3 being rotated by a geared electric motor 8.
Posts 6 secured to the valve body slidably sup-
port and guide an inner movable plate T fixedly
secured to an outer motor supporting plate 8 by
staybolts or posts 9, posts 6 having collars limit-
ing inward movement of the movable support
formed by interconnected plates T and 8.

A fixed element, such as a plate 10 is secured
to the outer ends of posts 6, and coil springs {1
surround the posts between plates T and 10, abut-
ting one of these plates at each end. Springs

i1 bias the movable motor support inwardly.
Motor 5 has an elongated driving pinion 12 ar-
ranged between plates T and {0 and meshing
with a pinion 13 on the outer end of stem 3.
The stem has a threaded portion 14 extending
through a threaded enlargement {5 on plate T
One post & has an -extension 1§ extending
through plate 8 and engaging a normally open
switch 17 included in the valve closmg circuit
of motor 5.
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Motor 5 is shown as having three leads, for ex-
emplary purposes only, one lead being common
and the other two each controlling opening or
closing movement of the motor, respectively.
This arrangement may be used with a motor of
the type having two reversely arranged fields and
2 common armature, one field controlling each
direction of motor rotation. However, the motor
energizing circuit is schematic or exemplary only,
and the number of leads will depend on the type
of reversible motor employed.

The described arrangement operates in the
following manner. When the valve closing cir-
cuit of motor § is energized, stem 3 is rotated in a
direction to move valve 2 toward seat 4. As the
valve engages the valve seat, the resulting resc-
tion transmitted to nut {5 by stem 3. tends to
move the support 1, 8, 9 outwardly. This out-
ward movement is resisted by springs i{, which
may be selected or adjusted to not permit such
upward movement until a predetermined force is
exerted to press valve 2 against its seat. When
such predetermined force is exceeded, movable
support 7, 8, 8 moves outwardly relative to fixed
element {8, springs {1 being compressed between
plates T and 10. As plate 8 moves outwardly,
‘extension 16 remains fixed so that it disengages
switeh 17, carried by plate 8, and this switch
opens o break the valve closing cireuit of
motor 5.

' "In the arrangement of Fig. 2, an additional
switeh, and cooperating torque responsive op-
erating means, are provided to break the valve
opening circuit of motor § when there is a pre-
determined resistance to opening movement of
stem 2. The means for breaking the valve clos-
ing motor circuit is the same as in Fig. 1.

. Referring to Fig. 2, the collars on posts § are
omitted and each of these posts is embraced by
a coil spring 18 set between valve body | and
lower plate 1. Springs 18 resist inward move-
ment of the motor support, and may be selected
or adjusted to permit such inward movement
only when the valve opening torque on valve
stem 3 exceeds a preset value. A normally
closed switch 19 is provided in the valve opening
circuit of motor 5, and is arranged to be opened
by an extension 28 of the other post 8, extension
28 projecting through movable plate 8 into op-
erative relation with switch (9,

When motor § is energized in a valve opening
direction, stem 3 rotates through nut (5, the
valve body and movable support remaining rela-
tively fixed until the torque on stem 3 exceeds a
preset value, as when valve 2 reaches its outer
limit of movement or an obstruction to valve
opening movement is encountered. When the
torque increases beyond this value, the reaction
of stem 3 on nut 5 moves plate 1, and attached
plate 8 inwardly. As extension 20 remains fixed
relative fo the valve body, inward movement of
plate 8 carrying switch 19 thus effects opening
of switch {9 by extension 28, The valve opening
motor circuit is thus broken.

The valve closing control operation is the same
as described for Fig. 1, as springs 18 perform the
function of the collars on posts 6 (Fig. 1) in
limiting inward movement of the movable motor
support, except as described above. The springs
Il act to resist outward movement of plate 7
in the same manner as described.

A typical motor and control circuits, for the
embodiment of Fig. 2, are shown in Fig. 3. Motor
b is illustrated as having an armature A com-
monly connected to a valve opening field Fo and

4

a valve closing fleld F., the two flelds being
reversely directed for opposite rotations of the
motor. A control switch CS is shown operable,
in either position, to connect armature A to
power terminal Ti. In one position of switch CS,
field Fe is connected to terminal Ts through nor-
mally open switch 11. In the other switch posi-
tion, opening field Fo is connected to terminal T2

" through normally closed switch (9.

16

For the embodiment of Fig. 1, switch 19 is
omitted and field Fo connected directly to the
corresponding contact terminal of switch CS.

While specific embodiments of the invention
have heen shown and described in detail to illus-
trate the application of the invention principles
thereto, it should be understood that the inven-
tion may be otherwise embodied without depart-

- ing from such prineiples.
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I claim:

1. An electrically operated valve assembly
comprising, in combination, a valve body having
a valve seat; a stem movably mounted in said
body and carrying a valve cooperable with said
seat; an electrically operable driving device op-
eratively connected to said stem to move the
latter; energizing cireuits connected to said de-
vice to energize the latter in valve opening and
valve closing directions; an element mounted
in fixed relation on said body; a support for said
electric device mounted for movement inwardly
and outwardly relative to said body, said support
being interengaged with said stem to convert
the said movement by said driving device to
movement relative to the body to open and close
said valve and to absorb the reaction of said stem
during operation of said valve; a normally apen
switch mounted on said movable support and
connected in the valve closing energizing cir-
cuit of said device; an operator fixed to said
element and arranged to engage said switch and
bias the same to a closed position when said sup-
port is in its innermost position, said operator
releasing said switch to open upon outward
movement of said support; and means associated
with sald element and said support and con-
structed and arranged to bias said support in-
wardly relative to said element to position said
support to efiect engagement of said operator
with said switch to maintain said switch closed,
said means providing for cutward movement of
said suppori when the reaction of said stem on
said support during the closing movement of said
valve exceeds a preset value ; whereby, when said
device operates said stem in a valve closing di-
rection and the stem reaction exceeds such pre-
set value, said support will move outwardly so
that said operator will disengage said switch and
deenergize said device. i

2. An electrically operated valve assembly
comprising in combination a valve body having

; a valve seal; a stem movably mounted in said

body and carrying a valve cooperable with said
seat; an electric motor operatively connected to
said stem to move the latter; energizing circuits
connected to said device to energize the latter
in valve opening and valve closing directions;
an element mounted in fixed relation on said
body; a support for said electric motor mounted
for movement inwardly and outwardly relative
to said body; said stem being threadedly engaged
with said support to convert the said movement
by said electric motor to movement relative to
the body to open and close said valve; a first
normally open switch mounted on said movable
support and connected in the valve closing ener-
gizing circuit of said motor; a first operator
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fiaed to sald element and arranged to engage
sald switch and bias the same to closed position
when said support is in a given position, said
operator releasing said switch to open upon out-
ward movement of said support from said given
position; first means associated with said ele-
ment and said support and constructed and ar-
ranged to bias said support inwardly relative
to said element to position said support to said
given position to effect engagement of said opera-
tor with said switch to maintain said switch
closed; said first means providing for outward
movement of said support during closing move-
ment of said valve when the reaction of said stem
on said support exceeds a preset value; whereby,
when said motor rotates said stem in a valve
closing direction and the stem reaction exceeds
such preset value, said support will move out-
wardly so that said first fixed operator will dis-
engage said switch to open to deenergize said
motor; a second normally closed switch mounted
on said support and connected in the valve open-
ing energizing circuit of said motor; a second
operator fixed to said element and positioned to
engage and open said second switch when said
support is in said given position; said second
operator releasing said second switch to close
when said support moves outwardly from said
given position, and second means associated with
said element and said support and constructed
and arranged to bias said support outwardly
relative to said element to said given position,
said second means providing for inward move-
ment of said support from said given position
when the reaction of said stem on said support
during opening movement of said valve exceeds
a predetermined value; whereby, when said mo-
tor rotates said stem in a valve opening direc-
tion and the stem reaction exceeds such prede-
termined value, said support will move inwardly

so that said second fixed operator will engage ~

said second switch to open the latter to deener-
gize said motor.

3. A valve assembly as claimed in claim 2 in
which said first means comprises coil springs.

4. A valve assembly as claimed in claim 2 in
which said first and second means comprise coil
springs.

5. A valve assembly as claimed in claim 2 in
which said fixed element is secured on posts

mounted on said body and acting as guides for 5

said support, said first means comprises coil
springs surrounding said posts; and said opera-
tor comprises an extension of one of said posts.
6. A valve assembly as claimed in claim 2 in
which said fixed element is secured on posts
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6
mounted on said body and acting as guides for
said support, said first and second means com-
prise coil springs surrounding said posts, and
said operators comprise extensions of a pair
of said posts.

7. An electrically operated valve assembly
comprising, in combination, a valve body hayv-
ing a valve seat; a stema movably mounted in said
body and carrying a valve cooperable with said
seat; an electric motor operatively connected
to said stem to move the latter; energizing cir-
cuits connected to said motor to energize the
latter in valve opening and valve closing direc-
tions; an element mounted in fixed relation on
said body; a support for said electric motor
mounted for movement inwardly and outwardly
relative to said body, said support being inter~
engaged with said stem to convert the said move-
ment by said driving device to movement relative
to the body to open and close said valve and to
absorb the reaction of said stem during opera-
tion of said valve; a normally open switch
mounted on said movable support and connected
in the valve closing energizing circuit of said
motor; an operator fixed to said element and
arranged to engage said switch and bias the
same to a closed position when said support is
in its innermost position, said operator releasing
said switch to open upon outward movement of
sald support; and means associated with said
element and said support and constructed and
arranged to bias said support inwardly relative
to said element to position said support to effect
engagement of said operator with said switch to

; maintain said switch closed; said means provid-

ing for outward movement of said support when
the reaction of said stem on said support during
closing movement of said valve exceeds g preset
value; whereby, when said motor operates said
stem in a valve closing direction and the stem
reaction exceeds such preset value, said support
will move outwardly so that said operator will
disengage said switch and deenergize said motor.
JAROSLAV KRECAN,
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