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(54) A Valve Actuator Having a
Rotary Bi-Directional Apparatus

-with a Dual Ratchet Mechanism

(57) The present invention is a bi-
directional valve actuator with a
ratchet mechanism for use in
combination with a control vaive
which includes a stem which, when
turned, adjusts the flow through the
control valve. The actuator includes a
frame which is mechanically coupled

to the control valve adjacent to the
outer end of the stem. A shaft 20 is
rotatably coupled to the frame and is
mechanically coupled to the stem of
the control valve, and ratchet wheels
25 fixed to the shaft 20. A pair of
pawls 23 drive the ratchet wheels 25.
Each pawl 23 is driven forward by the
piston of a hydraulic cylinder 12 which
is coupled to and driven backward by
a pair of springs 14 mechanically
coupled to the frame.
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SPECIFICATION

A Valve Actuator having a Rotary Bi-
Directional Apparatus with a Dual Ratchet
Mechanism

The present invention relates to a valve
actuator having a bi-directional rotary apparatus
with two hydraulically driven advance levers
incrementally driven by an hydraulic system.

U.S. Patent No. 3,748,915, entitied
Multiposition Bi-directional Rotary Means for a
Switch or the Like, issued to Ronald C. Winter and
Enno A. Knief on July 31, 1973, teaches a
multiposition bi-directional rotary means for a
switch which includes a rotary ratchet operated
by two actuating push levers. Two advance levers
or pawls are slidably and pivotally mounted and
engage this ratchet from opposite radial
directions. Each advance lever has means for
engaging the ratchet to rotate the ratchet one
step to an adjacent position and means to engage
the ratchet and releasably hold it in a position.
One lever rotates it in one direction the other lever
rotates it the opposite direction. A single spring
engages both advance levers to urge them
radially inward toward the ratchet. Other springs
urge the advance levers or pawls tangentially of
the ratchet toward projected at-rest positions.
The push levers have projections to engage the
advance levers for effecting lineal sliding
movement and permitting pivoting of such
advance levers relative to the ratchet and the
push levers.

U.S. Patent No. 3,626,452 shows and
describes multi-positioned bi-directionary rotary
means for a switch or the like which utilizes
independent slidably and pivotally mounted
spring biased actuating levers or pawls. This
patent however does not teach or disclose the use
of a single C-shaped spring which urges such
actuating levers or pawls radially inwardly toward
the rotary ratchet. Neither does this patent utilize
a ratchet engaging shape on the actuating levers
or pawls which engages two teeth spaced by a
third tooth on the ratchet to provide the locking
means by one pawl! during the retracting action of
the other pawl from its ratchet advance position.

U.S. Patent No. 3,768,775 entitled Portable
Valve Actuator, issued to Monte B. Archer on
October 30, 1973, teaches a portable valve
actuator.

U.S. Patent No. 3,203,266, entitled Valve
Mechanisms, issued to Robert S. Willis and
William J. Baker on August 31, 1965, teaches a
valve operator for a valve mechanism having a
movable valve member, wherein the operator
comprises means connected to and moving the
valve member by repeated movements of
predetermined amount. In case the valve is of the
rotary type in which the movement of the vaive
itself is reversed in moving from closed to opened
position and back to closed position, the valve
driving member of the valve operator is moved in
either one of two directions. The repeated
movements being preferably equal and each of a
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predetermined amount, the algebraic sum of the
number of such movements may be used as an
indicator of the valve position, making possible
the location of the indicator at a position remote
from the valve installation.

It is a serious problem in certain types of valves
including those of the rotary type, particularly
when they are remotely controlied or power
operated, to set them at a desired position
between the fully opened and closed positions. In
each of the latter positions, it is possible to have
stop means limiting the valve movement so that
the valve stops at a known position in which it is
fully opened or closed. However, such stop or
limiting means cannot be applied directly to a
valve at intermediate or partially open positions
because such means would then interfere with
movement of the valve beyond the stop means.
There are many situations, as for example when a
valve is used to meter fluid flow, in which it is
necessary that the valve be accurately positioned
at some position intermediate its full range of
travel, while remaining free to continue
movement.

Knowledge of the position of the valve should
be readily available at all times and, consequently,
it is desirable that the position of the valve should
be indicated visually. When the valve is remotely
controlled, it is especially desirable that such
position indication be present at the remote
control station either in addition to or instead of
the indicating means located at the valve.

The valve operator of U.S. Patent No.
3,203,266 may only be used with a multiple
orifice-type valve which is fully closed by a
turning of its stem of ninety degrees. The use of
control valves of the needle and seat type require
not only more torque to adjust their flow, but also
more revolutions of the stem.

It is a main object of the present invention to
provide a power operator for a valve in which the
valve will be actuated in step-by-step accurately
repeated movements of known amount, whereby
the number of movements determines the valve
position and controls remote indicating means in
accordance with these movements to indicate the
valve position.

It is another object of the present invention to
provide a valve mechanism which is accurately
positioned not only at terminal opened and closed
positions, but also at selected positions
intermediate the fuilly opened and closed
positions.

It is still another object of the present invention
to provide a rotary apparatus that not only has a
bi-directional ratchet, but can also provide a
torque substantial enough to turn the stem of a
control valve.

According to the invention there is provided a
bi-directional valve actuator with a ratchet
mechanism for use in combination with a control
valve which includes a stem which, when turned,
adjusts the flow through the control valve, said bi-
directional valve comprising a frame which is
mechanically coupled to the control valve
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adjacent to the outer end of the stem thereof, a Other patents include U.S. Patent No.
shaft disposed within said frame and rotatably 3,166,092, U.S. Patent No. 2,227,297, U.S.
coupled thereto, said shaft is mechanically Patent No. 2,684,689, U.S. Patent No. 3,049,140
coupled to the stem of the control valve so that it and U.S. Patent No. 3,166,093. All of these

5 can turn the stem thereof, a first ratchet wheel 70 patents teach valves which have valve members
which is coaxially aligned with said shaft and which are conically shaped and which are
which is fixedly coupled thereto, a second ratchet adapted to be inserted into a valve seat or sealing
wheel which is coaxially aligned with said shaft member. These types of valves are generally
and which is fixedly coupled thereto, first referred to as needle and seat choke valves.

10 reciprocating means for applying an incremental 75 The present invention is a bi-directional valve
force to said first ratchet wheel in order to drive it, actuator with a ratchet mechanism for use in
second reciprocating means for applying an combination with a control valve which includes a
incremental force to said second ratchet wheel in stem which, when turned, adjusts the flow
order to drive it, and controlling means for through the control valve. Referring to Figure 1

15 controlling said first and second reciprocating 80 and Figure 2 the bi-directional valve actuator
means. : includes a frame 11 which is mechanically

An embodiment of the invention will now be coupled to the control valve adjacent to the outer
described, by way of example, with reference to end of the stem thereof.
the accompanying drawings in which:— Referring to Figure 3 in conjunction with Figure

20 Figure 1 is a top plan view of a bi-directionai 85 1 the bi-directional valve actuator also includes a
valve actuator for use in combination with a pair of hydraulic cylinders 12 which are
control valve and constructed in accordance with mechanically coupled to the frame 11 and each of
the present invention, which has a piston 13 and a resiliently biasing

Figure 2 is a vertical transverse cross-sectional apparatus 14 for-resiliently biasing the piston 13.

25 view of the bi-directional valve actuator of Figure 90 The resiliently biasing apparatus 14 includes a

1 taken along the line 2—2 of Figure 1, pair of springs 15 which are disposed parallelly to

Figure 3 is a vertical cross-sectional view of the each hydraulic cylinder 12 and an elongated
bi-directional valve actuator of Figure 1 taken member 16 with two arms which is mechanically
along the line 3—3 of Figure 1 showing the bi- coupled to the piston 13 of each hydraulic

30 directional valve actuator in a first position, 95 cylinder 12 and which is disposed orthogonally to

Figure 4 is a vertical transverse cross-sectional the piston 12 and coaxially aligned therewith.
view of the bi-directional valve actuator of Figure Each of the springs 15 is mechanically coupled to
1 taken along the line 4—4 of Figure 3, one of the pair of arms of the elongated member

Figure 5 is a vertical transverse cross-sectional 16.

35 view of the bi-directional valve actuator of Figure 100 Still referring to Figure 3 the bi-directional
1 taken along the line 3—3 of Figure 1 showing valve actuator further includes a controlling
the bi-directional valve actuator in a second device for controlling the pairs of cylinders 12
position, and which in the preferred embodiment are controlled

Figure 6 is a horizontal transverse cross- by fluid from a pair of pipes 17 which are fluidly

40 sectional view of the bi-directional valve actuator 105 coupled to the hydraulic cylinders 12. The fluid is
of Figure 1 taken along the line 6—6 of Figure 3. delivered by a pumping apparatus which is

In order to best understand the present controlled locally or remotely.
invention it is necessary to first understand the Referring to Figure 3 in conjunction with Figure
operation of control valves which are adjusted by 4 the bi-directional valve actuator further includes

45 the rotation of a stem. 110 a shaft 20 which is disposed within the frame 11

U.S. Patent No. 2,684,688 entitled Automatic and which is rotatably coupled thereto, a first
Valve and System, issued to Homer G. Thornhill ratchet mechanism 21 and a second ratchet
on July 27, 1954, teaches a valve that includes a mechanism 22, both of which are fixedly coupled
vaive body having a threaded inlet adapted to be to the shaft 20 and coaxially aligned therewith.

50 connected to a side arm of a Christmas tree 115 The shaft 20 is mechanically coupled to the stem
manifold. The valve body also has a flanged outlet of the control valve so that it can turn the stem
adapted to be connected to a positive choke from thereof and in the preferred embodiment is an
which leads the pipe line going to the storage elongated hexagonal member. Each of the ratchet
tank. The valve body is in the shape of a T, the mechanisms 21 and 22 includes a pawl 23

55 inlet being at the base of the T, and the outlet 120 having a first end and a second end with the
being in one of the arms of the T. Through the second end of each pawl 23 being mechanically
other arm of the T projects a valve stem on which coupled to one of the pistons 13 in order that one
is mounted the valve which cooperates with a of the hydraulic cylinders 12 may drive it forward
removable valve seat threadedly supported within and a pin 24 which is fixedly coupled to the first

60 the outlet. The valve stem is slidably supported 125 end of the pawl 23. Each of the ratchet
within the centre of the arm of the T opposite the mechanism 21 and 22 also includes a ratchet
outlet by means of a flanged valve bonnet. The wheel 25 which is coaxiaily aligned with the shaft
valve bonnet is sealed to the end of the valve 17 and which is fixedly coupled thereto. The
body by means of a ring gasket and is secured ratchet wheels 25 of both the first and second

65 thereto by means of a fast coupling. 130

ratchet mechanisms 21 and 22 are identical parts
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65

which are disposed contiguously to each other on
the shaft 20, but are disposed oppositely to each
other. Each of the ratchet mechanisms 21 and 22
further includes a collar 26, which is slidably
engaged about the peripheral edge of one of the
ratchet wheels 25 and which has a hole 27 that is
disposed along a radial axis of the ratchet wheel
25 and tangent thereto and also has a flanged
portion 28 that is disposed about the hole 27 and
that has a siot 29 which is orthogonally disposed
to the hole 27 and adjacent thereto with the slot
29 being adapted so that the pin 24 can travel
therein, and a pin and spring assembly 30 which
is disposed in the hole 27 of the collar 26 and
which is in physical communication with the disc
24 in the slot 29 of the collar 26 so that the pin
and spring assembly 30 is adapted to engage and
disengage the teeth of the ratchet wheel 25.

The ratchet mechanisms 21 and 22 provides a
device which couples the pawl 23 through the pin
24 and the pin and spring assembly to the teeth
of the ratchet wheel 25 during a forward stroke of
the piston 13 of the hydraulic cylinder 12 and
which uncouples it therefrom during the
backward stroke of the piston 13 of the hydraulic
cylinder 12. The piston 13 is driven alternately
forward by an increment of force from the
pumping apparatus and backward by the
resiliently biasing apparatus 14.

Referring to Figure 5 in conjunction with Figure
4 the shaft 20 has moved to a second position in
order to adjust the flow through the control valve.

Referring to Figure 6 in conjunction with Figure
3 the two collars 26 and the two ratchet wheels
25 are shown mechanically coupled to'each other
by a pin and spring assembly disposed in each
collar 26 which are disposed along a radial line
thereof and opposite to each other forty-five
degrees above the horizontal and a dimple in each
collar which is disposed opposite to the dimple in
the other collar 26 along the horizontal with the
dimple being adapted to receive the head of the
pin and spring assembly of the other collar 26.
Each collar 26 has a flatted portion which is
oppositely disposed from the flanged portion
thereof and which is adapted to engage an
adjustable bolt which is coupled to the frame 11
in order to limit the rotational movement of the
collar 26. These two devices which couple the
two collars 26 together and which limit their
rotational movement are necessary in order to
avoid the possibility of the bi-directional vaive
actuator binding up and becoming inoperable.

From the foregoing it can be seen that a bi-
directional valve actuator with a ratchet
mechanism for use in combination with a control
valve has been described. The advantage of the
bi-directional valve actuator is that it may be used
for control valves which require a plurality of turns
of their stems in order to adjust their flow.

Accordingly it is intended that the foregoing
disclosure and showing made in the drawing shall
be considered only as an illustration of the
present invention. Furthermore, it should be noted
that the sketches are not drawn to scale and that
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distances of and between the various figures are
not to be considered significant.

Claims

1. A bi-directional valve actuator with a ratchet
mechanism for-use in combination with a eontrol
valve which includes a stem which, when turned,
adjusts the flow through the control valve, said bi-
directional valve comprising a frame which is
mechanically coupled to the control valve
adjacent to the outer end of the stem thereof, a
shaft disposed within said frame and rotatably
coupled thereto, said shaft is mechanically
coupled to the stem of the control valve so that it
can turn the stem thereof, a first ratchet wheel
which is coaxially aligned with said shaft and
which is fixedly coupled thereto, a second ratchet
wheel which is coaxially aligned with said shaft
and which is fixedly coupled thereto, first
reciprocating means for applying an incremental
force to said first ratchet wheel in order to drive it,
second reciprocating means for applying an
incremental force to said second ratchet wheel in

_ order to drive it, and controlling means for
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controlling said first and second reciprocating
means.

2. A bi-directional valve actuator according to
Claim 1, wherein each of said reciprocating
means comprises a pawl having a first end and a
second end, coupling means for coupling said first
end of said pawl to one of said ratchet wheels
during a forward stroke of said pawl and for
uncoupling said first end of said paw! from said
one of said ratchet wheels during a backward
stroke of said pawl, and driving means for driving
said pawl alternately forward and backward, said
driving means mechanically coupled to said
second end of said pawl.

3. A bi-directional valve actuator according to
Claim 2, wherein said driving means comprises a
hydraulic cylinder which is mechanically coupled
to said frame and which has a piston which is
mechanically coupled to said second end of said
pawl in order to drive it forward, and resiliently
biasing means for resiliently biasing said pawi so
that there is no hydraulic pressure in said
hydraulic cylinder said paw! and said piston are
pulled backward.

4, A bi-directional valve actuator according to
Claim 3, wherein said resiliently biasing means
comprises an elongated member with two arms
which is mechanically coupled to said piston
adjacent to said pawl and which is disposed
orthogonally to said piston and aligned coaxially
therewith, and a pair of springs which are
disposed parallelly to said hydraulic cylinder and
each of which is mechanically coupled to said
frame and to one of said two arms of said
elongated member.

5. A bi-directional valve actuator according to
Claim 2, wherein said coupling means comprises
a collar which is slidably engaged about the
peripheral edge of one of said ratchet wheels, said
collar having a hole disposed along a radial axis of
said one of said ratchet wheels and tangent
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thereto and also having a flanged portion
disposed about said hole with said flanged portion
also having a slot which is disposed orthogonally
to said hole and which is adjacent thereto, a pin
which is fixedly coupled to said first end of said
pawl and which is adapted to travel in said slot of
said collar, and a pin and a spring assembly which
is disposed in said hole of said collar and which is
in physical communication with said pin in said
slot of said collar, said pin and spring assembly is
adapted to engage and disengage the teeth of
said one of said ratchet wheels.

6. A bi-directional valve actuator according to
Claim 5, wherein said collar has a flatted portion

_which is disposed oppositely from said flanged

portion thereof and wherein said coupling means
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also comprises a bolt which is adjustably coupled
to said frame and which is adapted to restrict the
rotational movement of said collar.

7. A bi-directional valve actuator according to
Claim 6, wherein said reciprocating means
includes a pair of said collars which are disposed
adjacent to each other and which are adapted to
rotate in opposite directions in response to said
driving means.

8. A bi-directional valve actuator according to
Claim 7, wherein each of said pair of said collars
has a limiting means for limiting its motion
relative to the other of said pair of said collars.

9. A bi-directional valve actuator, substantially
as herein described with reference to the
accompanying drawings.
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