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ABSTRACT: A spring biased swing arm is operatively as-
sociated with a control arm of a valve assembly for moving the

- arm to quickly control the flow of fluid to a reciprocating

hydraulic operating mechanism in a well pumping apparatus.
The swing arm is moved with a snap action by a spring when a
tripping block engages and moves a pivotally mounted toggle
actuator which moves the spring over center to cause quick

.movement of the control arm to one of its operative positions.
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VALVE OPERATING MECHANISM

This invention relates to an improved .valve operating

mechanism for moving a control arm of a valve assembly

" between first and second operative positions on opposite sides
of a neutral position.

More specifically, the present invention relates to an im-
proved valve operating mechanism which is particularly
adapted for use with a valve assembly for controlling the flow
of hydraulic fluid to and from an hydraulic operating
mechanism in a well pumping apparatus. In this respect, the
valve operating mechanism of the present invention finds ad-
vantageous use in a pumping apparatus of the type disclosed in
U.S. Pat. No. 3,369,490 issued to Harry W. Hawk on Feb. 20,
1968 or of the type disclosed in my copending application Ser.
No. 811,400. However, it is to be understood, that the present
invention can be used with any valve assembly where an
operating mechanism is employed to move a control arm of
the valve assembly to and from at least one operative position.

The improved valve operating mechanism of the present in-
vention provides a novel quick acting switching mechanism
for switching a valve assembly from one operative position to
another operative position to reverse the flow of hydraulic
fluid to and from an hydraulic operating mechanism con-

nected to the valve assembly. The novel switching mechanism “

utilizes only one toggle spring and has a smooth and quick
snap action without backlash.

In accordance with the present invention, an improved
valve operating mechanism is provided for moving a control
arm of a pilot valve about a pivot axis between first and second
operative positions. The valve operating mechanism includes
a toggle actuator which is mounted for pivoting movement
.about the pivot axis of the control arm and a swing arm which
has a switching device connected thereto and operatively as-
sociated with the control arm. The swing arm extends in a
direction away from the pivot axis and has a portion thereof
which is operatively associated with the toggle actuator. A
spring is secured at one end to the swing arm and at another
end to a support spaced from said pivot axis in a direction
away from the swing arm. The spring is arranged so that when
the toggle actuator moves the swing arm, the tension force of
the spring on the swing arm in the same general direction that
the swing arm was moved by the toggle-actuator, until the con-
trol arm is moved to one of its two operating positions.

A general object of the present invention is the provision of
a new and improved valve operating mechanism for moving a
control arm of a valve assembly to and from at least one
operative position.

Another object of the present invention is the provision of a
new and improved valve operating mechanism which is
adapted for use with a commercially known pilot valve.

Another object of the present invention is the provision of
an improved valve operating mechanism which can be started
manually. ‘

Another object of the present invention is the provision of a
new and improved valve operating mechanism which has a
smooth snap action without backlash after the toggle spring of
the mechanism has moved a control arm of a valve assembly
to an operative position.

Another object of the present invention is the provision of a
new and improved valve operating mechanism of the type
described in which a tripping mechanism is provided with ad-
justable tripping blocks for adjusting the length of the stroke
of an hydraulic mechanism controlled by the valve operating
mechanism.

Another object of the present invention is the provision of a
new and improved valve operating mechanism including an
adjustable tripping mechanism for moving a toggle actuator of
the valve operating mechanism.

Another object of the present invention is the provision of a
new and improved valve operating mechanism of the type
described wherein a guide arm has a fork arrangement con-
nected thereto which is adapted for straddling a control arm of
a pilot valve. The guide arm is mounted for pivoting move-
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2 _
ment about the pivot axis of the control arm and a swing arm is
pivotally connected to the guide arm. The swing arm has
means thereon for receiving impulses for moving the swing -
arm in one of two directions. Tensioning means is connected
to the swing arm and arranged so that when the swing arm is
moved by an impulse in one of the two directions, the tension-
ing means will exert a force on the swing arm which will con-
tinue and accelerate movement of the swing arm in the same
direction it was moved by the impulse to thereby move the
control arm to one of its operative positions.

Another object of the present invention is the provision of a
new and improved valve operating mechanism of the type
described in which a guide arm is provided for maintaining a
switching device operatively associated with a control arm of a’
valve means during movement of the control arm.

Another object of the present invention is the provision of a
new and improved valve operating mechanism of the type
described in which the tension of a toggle spring of the
mechanism can be easily adjusted manually without the use of
atool. .

Still another object of the present invention is the provision
of a valve operating mechanism in which a toggle actuator has .
a projecting portion which is positioned (a) to receive impul-
ses from at least one tripping block mounted on a reciprocat-
ing control rod for transmitting the impulses to a toggle
mechanism for operating a control valve and (b) to permit the
tripping block to move past the projecting portion during
overshoot movement of the control rod with the projecting
portion being moved by the tripping block out of the path of
the tnppmg block during overshoot movement of the control
rod.

These and other objects and advantages of the present in-
vention, including those inherent in the invention, will become .
apparent from the following description taken in conjunction
with the accompanying drawings wherein:

FIG. 1is aside elevational view of a well pumping apparatus
including the valve operating mechanism of the present inven-
tion; '

FIG. 2 is a fragmentary elevational view taken along lines
2-20of FIG. 1,

FIG. 3 is a fragmentary side elevational view taken along
lines 3-3 of FIG. 2;

FIG. 4 is a top plan view of the valve actuating mechanism
of the present invention taken along lines 44 of FIG. 2;

FIG. 5 is an enlarged bottom plan view of the valve operat-
ing mechanism of the present invention taken along lines 5-5
of FIG. 2;

FIG. 6 is an exploded fragmentary perspective view of the
valve operating mechanism of the present invention; and,

FIG. 7 is an enlarged view of the toggle actuator of the valve
operating mechanism shown in FIG. 6.

Referring to FIG. 1, an oil well pumping apparatus of the
type disclosed in the Hawk U.S. Pat. No. 3,369,490 and my
copending application Ser. No. 811,400 referred to above, is
generally indicated at 10. The apparatus 10 includes a walking
beam 12 which is pivotally supported at 14 on the upper end
16 of a hollow Samson post 18 which has its lower end 20
secured to a base 21. A horsehead 22 is connected to the for-
ward (right-hand) end 24 of the walking beam 12. Typically, a
conventional polish rod (not shown) connected to a well
pump in an oil well, is supported by one or more cables 26
from the horsehead 22. Another horsehead 28 is connected to
the rearward (left-hand) end 30 of the beam 12 and suitable
counterweights 32 are supported by one or more cables 33
from the horsehead 28. An hydraulic operating mechanism 34
of known type, including a cylinder 35, is connected to the
beam 12 and is arranged to rock the walking beam 12 about its
pivot support 14 when pressurized fluid is alternately admitted
to the opposite ends of the cylinder 35. The pressurized fluid is
delivered to and removed from the cylinder 35 through first
and second fluid lines 36 and 37 which are connected from the
ends of the cylinder 35 alternately either to a source (not
shown) of pressurized hydraulic operating fluid or to a sump
(reservoir) in the hollow Samson post 18.
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The valve operating mechanism of the present invention is
generally indicated at 38 in FIG. 1 and includes a movable
control rod 39 connected to the walking beam 12 in such a

way that the operation of the valve operating mechanism 38 is .

controlled by the rocking movement of the walking beam 12
about its pivot support 14. During rocking movement of the
walking beam 12, the valve operating mechanism 38 operates
a valve assembly 40 (FIG. 3) which is connected to the fluid
lines 36 and 37 for alternately connecting fluid line 36 (or 37)
to the source of pressuriied fluid and, at the same time, con-
necting fluid line 37 (or 36) to the sump in the Samson post
18.

As best shown in FIGS. 2 and 3, the control rod 39 is posi-
tioned for vertical reciprocating movement and is connected
by a linkage 41 to a bracket 42 fixed to the underside of the
walking beam 12. Since any point on the walking beam 12 will
traverse an arc when the walking beam 12 is-rocked about its
pivot support 14, the linkage 41 is provided to compensate for
the arcuate movement of the bracket 42 and thereby maintain

linear vertical movement of the rod 39. To this end, the link--

age 41 includes a short connecting rod 43 pivotally connected
at its upper end 43a to the bracket 42 and pivotally connected
at its lower end 43b to the upper end of the control rod 39. As
best shown in FIG. 3, the connecting rod 43 will move trans-
versely of the longitudinal axis of the control rod 39 during
rocking movement of the walking beam 12 to compensate for
the arcuate nonlinear movement of the bracket 42.

As shown in FIG. 2, the valve operating mechanism 38 in-
cludes a tripping mechanism 44 and a toggle switching as-
sembly or mechanism 46. The tripping mechanism 44 includes
first and second blocks 47 and 48 which are adjustably
mounted on the control rod 39. Rocking of the beam 12 will
cause the control rod 39 to move up and down whereby the
blocks 47 and 48 will “trip” (move) a toggle actuator 50 of
the toggle switching assembly 46 upwardly or downwardly. As
will be explained in detail in connection with the description
of FIGS. 5 and 6, the toggle actuator 50, when moved up-
wardly or downwardly, will transmit an impulse in either an
upward or downward direction to other parts of the toggle
switching assembly 46 to move a control arm 51 extending
from the valve assembly 40 (FIG. 3) upwardly or downwardly
to a first or second operative position, which operative posi-
tions are indicated by phantom lines at 51a and 515 in FIG. 2.
As shown in FIG. 3, the valve assembly 40 includes a pilot
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valve 52 enclosed in a valve housing 53 and a main valve 54

enclosed in a valve housing 55. The control arm 51 extends
from the pilot valve 52. It will be understood that the valves 52
and 54 are of known construction and are commercially
available.

To operate. the hydraulic system of the pumping apparatus
10 for rocking the beam 12 about the pivot support 14, the
toggle actuator 50 is first moved upwardly or downwardly
(e.g., manually) to move the control arm 51 upwardly or
downwardly to move a valve spool (not shown) in the pilot
valve 52 1o one or another of two operating positions to admit
pressurized fluid into certain ports (not shown) in the main
valve 54 to actuate a larger valve spool (not shown) of the
main valve 54 to admit pressurized fluid to one or the other of
the fluid lines 37 and 36 to operate the hydraulic operating
mechanism- 34 to move the walking beam 12 downwardly or
upwardly -about its pivot support 14. As the beam 12 ap-
proaches the lower (or upper) limit of its downward (or up-
ward) stroke, the block 47 (or 48) will engage with the toggle
actuator 50 and move the same downwardly (or upwardly) to
move the control arm 51 to move the valve spool in the pilot
valve 52 to the other one of its operating positions to actuate
the main valve 54 to admit pressurized fluid to the other one
of the fluid lines 36 and 37 to operate the hydraulic operating
mechanism 34 to stop the downward (upward) movement of
the beam 12 and then to move the walking beam 12 upwardly
(or downwardly) about its pivot support 14. Once rocking
movement of the beam 12 has been started, e.g., in the
manner described above, the pumping apparatus 10 will con-
tinue to reciprocate the well pump to pump out fluid, e.g.,
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petroleum, from the well, until rocking movement of the beam
12 is stopped. This can be done by reducing the pressure of
the operating fluid, e.g., by stopping a pump (not shown)
which develops the pressure of the hydraulic operating fluid or
by locking the control arm 51 in a neutral position between
the first and second operative positions. )

It will be understood that the main valve 54 is also con-’
nected to other fluid lines having check valves, throttling
valves, regulating valves, etc., of the type disclosed in the
above-mentioned Hawk U.S. Pat. No. 3,369,490. Since these
other fluid lines and valves, etc. form no part of the present in--
vention, they are represented diagrammatically by the block
56 shown in FIGS. 3 and 4. In this respect, it will be un-
derstood, that the block 56 includes suitable connections for
connecting the main valve 54 with the source of pressurized
fluid (usually from a pump not shown) and to the reservoir in
the Samson post 18. )

As best shown in FIG. 4, the block 56 and the valve as-
sembly 40 are mourited on a bracket assembly 57 which is
fixed to the Samson post 18. The bracket assembly 57 includes
an L-shaped angle bracket 58 having first and second leg por-
tions 60, 62, the outer ends of which are fixed, e.g., welded, to
the Samson post 18. A plate 65 is secured to one of the leg
portions 60 and has a portion 68 which extends beyond the leg
portion 62. The block 56 is shown mounted on the plate 65
with the main valve 54 secured to the block 56 and the pilot
valve 52 secured to the main valve 54. The assembly 57 also
includes an elongated L-shaped bracket 70 which has a first
leg portion 72 secured to the extending portion 68 of the plate
65 and a second leg portion 73 secured to a cabinet assembly
or housing 74 for supporting the same. The cabinet assembly
74 includes a fixed wall portion 75 secured to the leg portion
73, top and bottom walls 76 and 77 (FIG. 2) secured to the
fixed wall portion 75, and a door 78 (FIG. 4) pivotally con-
nected at 80 to the fixed wall portion 75. It will be noted, that,
in FIGS. 2, 3 and 4, portions of the cabinet assembly 74 have
been removed to show the valve operating mechanism 38 and,
it will be understood, that the cabinet assembly 74 provides a
protective enclosure for the valve operating mechanism 38
and for the pilot valve 52 which extends into the cabinet as-
sembly 74 through the fixed wall portion 75. Preferably, the
cabinet assembly 74 is also supported by the housing 53 of the
valve 52 extending into the cabinet assembly 74.

As best shown in FIGS. 2 to 6, the valve operating
mechanism 38 includes and is supported by a mounting bar 82
which is fastened by suitable means, such as screws generally
indicated at 84 in FIG. 2, to the valve housing 53 of the pilot
valve 52. It will be appreciated that the mounting bar 82 pro-
vides a convenient means for mounting not only the toggle
switching mechanism 46, but also two rod guides 85 and 86 at
the upper and lower ends 87 and 88, respectively, of the
mounting bar 82 for slidably guiding the control rod 39. The
rod guides 85 and 86 are provided with bores 89 and 90,
respectively, for slidably receiving and guiding the control rod
39. If desired, a suitable sleeve bearing can be inserted in each
of the bores 89 and 90. It will be understood, of course, that
suitable openings (not shown) are provided in the top and bot-
tom walls 76 and 77 of the cabinet assembly 74 for receiving
the control rod 39 into the cabinet assembly 74 and for per-
mitting the control rod 39 to move vertically on the rod guides
85 and 86 through the top and bottom walls 76 and 77.

The present invention is particularly adapted for use with a
known type of pilot valve which is constructed with a control
arm (such as the control arm 51) pivotally mounted on a pivot
pin within a valve housing (such as the valve housing 53) with
the pivot pin being received in the valve housing through an
opening in the valve housing. The present invention makes ad-
vantageous use of a pilot valve construction of this type by
removing the pivot pin and replacing same by a longer pin
which will extend from the valve housing for pivotally mount-
ing components of the toggle switching assembly 46.

The longer pin, referred to above, is generally indicated at
91 in FIGS. 5 and 6 and is inserted through an opening 92 in
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the valve housing 53 with one end portion 93 of the pin 91 ex-
tending from the housing 53. As best shown in FIG. 6, the tog-
gle switching assembly includes a guide arm 94 having a
switching device 96 at a first end 97 thereof. The guide arm 94
is pivotally mounted at its opposite end 98 on the end portion
93 of the pivot pin 91 for pivotal or rotational movement
about a pivot axis 100 of the control arm 51. The end portion
93 extends to the mounting bar 82 and is fitted (received) into
a bore 101 in the mounting bar 82. The bore 101 is aligned
with the opening 92 in the valve housing 53. Preferably, a
washer 102 is situated between the mounting bar 82 'and the
guide arm 94 and a collar 104 having a setscrew 105 is situ-
ated between the valve housing 53 and the guide arm 94. The
collar 104 is fastened by the setscrew 105 to the pin 91 to
prevent axial movement of the pin 91. '

As best shown in FIG. 6, the switching device 96 is a fork ar-
rangement formed by two short bars 106 and 108 which ex-
tend from the first end 97 of the guide arm 94 toward the con-
trol arm 51 and which are positioned to straddle the control
arm 51. A swing arm 110 is pivotally connected at a first end
11 thereof by a short pin 112 to the first end 97 of the guide
arm 94 so as to connect the swing arm 110 with the switching
device 96. A second end 114 of the swing arm 110 is posi-
tioned adjacent (juxtaposed to) the mounting bar 82. As will
be explained hereinafter in detail, the second end 114 is
adapted to receive impulses from the toggle actuator 50 for
moving the swingarm 110 upwardly or downwardly to move
the control arm 51 to operate the valves 52 and 54 to reverse
movement of the hydraulic operating mechanism 34 to
reverse rocking movement of the beam 12.

A tensioning means in the form of a spring 116 is connected
at one end 117 (FIG. 5) to the swing arm 110 and at the other
end 118 to an adjustable bracket 120 (FIG. 6) positioned at a
point spaced away from the swing arm 110. The bracket 120 is
adjustably positioned on a piece of bar stock 122-extending
from and secured to the mounting bar 82. The adjustable
bracket member 120 is of the type having an opening which is
of a similar configuration as the cross section of the piece of
bar stock 122, and in which the distance between the upper
and lower sides of the opening is greater ‘than the vertical
width of the piece of bar stock 122 so that when a tensioning
force is applied to the upper end 124 of the bracket 120, the
bracket 120 will incline (as shown in FIG. 6) at an angle with
respect to the bar 122. The upper and lower sides of the open-
ing in the bracket 120 will then bear against the bar 122 and in
this way, the bracket 120 will be fixed at one position. To ad-
just the position of the bracket 120, the upper end 124 con-
nected to the end 118 of the spring 116 is moved against the
spring tension to bring the bracket 120 into a 90° position with
respect to the bar 122. In this 90° position, the bracket 120
can be moved horizontally along the bar 122 toward or away
from the mounting bar 82 to a new position to thereby adjust
the tension force of the spring 116 on the swing arm 110.

In the illustrated embodiment, the swing arm 110 is elon-
gated and hollow to form a hollow control link: The end 117
of the spring is received into the hollow control link (arm) 110
and is secured to the link (arm) 110 by a suitable means, such
as by a pin 126, shown in FIGS. § and 6. The remainder of the
spring 116 extends through a slot 128 formed in the mounting
bar 82 and, as explained above, the other end 118 of the
spring 116 is connected to the upper end 124 of the bracket
120. The slot 128 through the mounting bar 82 is sufficiently
wide (vertically) to allow for limited vertical movement of the
spring 116 transversely of the longitudinal axis of the spring
116.

The means for receiving an impulse at the second end 114
of the swing arm 110 is a short projection 130 which extends
transversely of the swing arm 110 toward the toggle actuator
50. As shown in FIGS. §, 6 and 7, the toggle actuator 50 has a
recess 131 for teceiving the projection 130 and is mounted for
pivoting movemént on a pivot pin 132 secured in a bore 133 in
the mounting bar 82. As best illustrated, in FIGS. 5 and 7, the
recess 131 has a generally U-shaped cross section and extends
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inwardly of the actuator 50 generally parallel to the pivot axis
100. As shown in FIG. §, the axis of the bore 133 is coincident
with the pivot axis 100 of the bore 101 and the pin 91. A
sleeve member 134 is fitted into the bore 133 for threadingly
receiving and supporting the pivot pin 132. Preferably, a
washer 136 is positioned between the toggle actuator 50 and
the mounting bar 82 and around a portion of the sleeve
member 134.

The outer end of the toggle actuator 50 is provided with first
and second lugs 137 and 138 (FIG. 7) which are positioned in
the path of movement of the blocks 47 and 48 (FIG. 2) on the
control rod 39. As best shown in FIG. 2, the block 47 has a
projection or dog 140 extending therefrom in a direction
toward the lugs 137 and 138 on the toggle actuator 50 and the
block 48 has a projection or dog 141 (similar to dog 140) ex-
tending from the block 48 in a direction toward the lugs 137
and138. = .

As shown in FIG. 5, the dog 140 is offset to one side of the
longitudinal axis 142 of the block 47. It will be understood
that the dog 141 (FIG. 2) is also offset, but to the other side, of
the longitudinal axis of the block 48. As shown in FIG. 6, the
lugs 137 and 138.are offset from each other with the lug 137
extending along the side of the toggle actuator 50 having the
recess 131 therein and with. the lug 138 extending along the
other side of the toggle actuator 50. With this arrangement,
the dog 140 on the block 47 will only engage with the lug 137
when the control rod 39 is moved downwardly viewing the
control rod 39 as shown in FIG. 2. On the other hand, the dog
141 on the block 48 will only engage with the lug 138 when
the control rod 39 is moved upwardly.

Preferably, the radius from the pivot axis 100 to the area of
engagement of the lug 137 (or 138) of the toggle actuator 50
with the respective dog 140 (or 141} is long enough to permit
the dog 140 (or 141) to be moved past the toggle actuator 50.
When this happens, the- lug 137 (or 138} is moved
downwardly (or upwardly) out of the path of movement of the
respective dog 140 (or 141) and the other lug 139 (or 137) is
swung to a position in the path of movement of the other dog
141 (or 140). Then, on the reverse upward (or downward)
movement of the control rod 39, the other dog 141 (or 140)
will engage and move the other lug 138 (or 137) out of the
path of movement of the dog 141 (or 140), and in so doing,
will move the other lug 137 (or 138) to a position in the path
of movement of the dog 140 (or 141). It is to be understood
that, due to the time lag and to the momentum of the beam 12,
the reversing of the movement of the cylinder 35 ‘does not
occur instantaneously. As a result, there is some overshoot of
the axial movement of the control rod 39 and the blocks 47,
48 thereon during a downward or upward stroke of the
cylinder 35, such that the block 47 (or 48) is moved past
(bypasses) the toggle actuator 50 during a downward (or up-
ward) stroke of the cylinder 35. However, with the construc-
tion of the present invention, the toggle switching mechanism
46 is protected from damage from overshoot or overriding of
the control rod 39 during an upward or downward stroke of
the cylinder 35. ‘

As shown in FIG. §, the control rod 39 is provided with a
flat side 144 and each of the blocks 47 and 48 is provided with
a flat sided circular opening of similar configuration to the
cross section of the control rod 39 The flat side of each of the
openings in the blocks 47 and 48 is fitted or seated against the
flat side 144 on the control rod 39. In this way, rotational
movement of the blocks 47 and 48 about the longitudinal axis
of the control rod 39 is prevented. Also, each of the blocks 47
and 48 is provided with a setscrew, such as the setscrew 146
(FIG. 8) in block 47, for fixing each of the blocks 47 and 48 at
predetermined vertical positions on the control rod 39 and to
permit adjustment of the vertical positions of the blocks 47
and 48 as desired. With this construction, the length of the up
and down strokes of the hydraulic operating mechanism 34 is
easily regulated by adjusting the vertical position of the block
47 and/or the block 48 on the control rod 39.
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It will be understood that the control arm 51 is shown in |

FIGS. 2 to § in a middle or neutral position which is between
the operative positions 51a and 51b. In this neutral position,
the spring 116 and the swing arm 110 are in alignment with
the guide arm 94 and the control arm 51 and no tension forces
of the spring 116 on the swing arm 110 will be in a direction to
move the guide arm 94 or the control arm-51 about the pivot
axis 100. Stated otherwise, in the neutral position, the longitu-
dinal axis of the spring 116 is parallel to the longitudinal axes
of the guide arm 94, the swing arm 110 and the control arm 51
and the tension force of the spring 116 on the swing arm 110 is
along the longitudinal axis of the swing arm 110.

In the operation of the valve operating mechanism 38, the
control rod 39 is reciprocated up and down by the walking
beam 12, as the beam 12 is rocked about the pivot support 14.
On the upstroke of the control rod 39, the toggle actuator 50
will be moved upwardly by the engagement of the dog 141

with the lug 138 and the projection 130 in the recess 131 of

the toggle actuator 50 will be moved upwardly with the actua-
tor 50 to move the second end 114 of the swing arm 110 up-
wardly. When this happens, the longitudinal axis of the spring
116 will be moved out of parallel relationship with the longitu-

dinal axes of the guide arm 94 and the control arm 51 and will .

exert a torque or moment force on the first end 97 of the guide
arm 94 (by virtue of the connection of the end 111 of the
swing arm 110 to the end 97 of the guide arm 94) tending to
move the guide arm 94 clockwise about the pivot axis 100.
The spring 116 then will quickly move the guide arm 94, the
switching device 96, and the control arm 51 with a snap or
toggle action in a clockwise direction about the pivot axis 100.
Suitable stops (not shown) within the valve housing 53 of the
pilot valve 52 will limit movement of the control arm 51, the
upper limit being at the first operative position 51a and the
lower limit being at the second operative position 51b.

It is to be appreciated that only a small displacement or
movement of the toggle actuator 50 is required to initiate the
toggle action since as soon as the spring 116 is moved slightly
out of parallel relationship with the longitudinal axes of the
guide arm 94 and the control arm 51, sufficient torque is ex-
erted by the spring 116 on the outer or distal end of the con-
trol arm 51 to quickly move or snap the control arm 51 into
one of its operative positions 51a or 51b.

When the control arm 51 is moved to the first operative
position 51a, the valve spools in the valves 52 and 54 are posi-
tioned so that the fluid line 37 is connected to the source of
pressurized fluid and the fluid line 36 is connected to the
reservoir in the Samson post 18. Then, as pressurized fluid is
delivered through the fluid line 37 to the cylinder 35, upward
movement of the cylinder 35 is stopped, and movement of the
cylinder 35 in the downwardly direction is begun.

As the control rod 39 approaches the end of its downstroke,
the dog 140 will engage with the lug 137 of the toggle actuator
50 to move the same downwardly in a counterclockwise
direction and thereby move the second end 114 of the swing
arm 110 downwardly. When this happens, the tension force of
the spring 116 on the first end 97 of the guide arm 94 will be in
a direction to move the guide arm 94 and the control arm 51
counterclockwise about the pivot axis 100 to move the control
arm 51 downwardly to its second operative position 515 (FIG.
2). When the control arm 51 is in the second operative posi-
tion 51b, the valve spool within the pilot valve 52 is positioned
so that the fluid line 36 is connected to the source of pres-
surized fluid and the fluid line 37 is connected to the reservoir.
Then, as pressurized fluid is delivered through the line 36 to
the cylinder 35, downward movement of the cylinder 35 is
stopped and upward movement of the cylinder 35 is begun. In
this way, the walking beam 12 is rocked about its pivot sup-
port 14.

From the above description it will be appreciated that the
valve operating mechanism 38 of the present invention has a
number of advantages, some of which are as follows:

1. It can easily be used with a known, commercially availa-
ble pilot valve.
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2. With the lugs 137 and 138 of the toggle actuator 50 nor-
mally out of engagement with the blocks 47 and 48, the con--
trol arm 51 or the toggle actuator 50 can be moved manually
to initiate rocking movement of the beam 12. In other words,
an operator can manually start the rocking movement of the
walking beam 12 merely by moving the control arm 51 or the
toggle actuator 50 upwardly or downwardly.

3. The toggle switching mechanism 46 provides a quick
snap action of the control arm 51 either upwardly or
downwardly without backlash when the swing arm 110 is
moved toward one of the operative positions 51a or 515 of the
control arm 51. :

4. The spring tension can be easily and simply adjusted by
moving the bracket 120.

5. The adjustable blocks 47 and 48 provide simple and effi-
cient means for adjusting the extent or length of the up and
down strokes of the hydraulic operating mechanism 34.

6. The valve operating mechanism 38 is compact whereby
the valve operating mechanism 38 and the pilot valve 52 can
be easily enclosed with the cabinet assembly 74 supported by,
and adjacent to, the Samson post 18.

7. The tripping mechanism 44 and the toggle switching
mechanism 46 provide a very effective means for controlling
the rocking movement of the beam 12 to control the number
of strokes of the well pump connected thereto at both a slow
speed, i.e., a few strokes per minute, and a fast speed, i.e., over
20 strokes per minute.

8. The construction of the valve operating mechanism al-
lows for overshoot of the control rod 39 without damage to
the valve operating mechanism.

9. Only a small movement of the toggle actuator 50 is
needed to initiate the toggle action.

I claim: )

1. An-improved valve operating mechanism for use in a well
pumping apparatus wherein a beam is pivotally supported for
rocking movement, an hydraulic operating mechanism is con-
nected to said beam for rocking said beam about its pivot sup-
port between predetermined upper and lower limits and in-
cludes a cylinder means having fluid connections to a source
of pressurized hydraulic fluid, said fluid connections including
valve means having a control arm movable between first and
second operative positions for controlling the flow of hydrau-
lic fluid to and from said cylinder means and said valve operat-
ing mechanism is controlled by the rocking movement of said
beam and is arranged to quickly switch said control arm to one
or the other of its operative positions to reverse the rocking
movement of said beam as it approaches one of its predeter-
mined upper and lower limits, said valve operating mechanism
including a control rod connected to said beam and arranged
for reciprocating movement during rocking movement of said
beam, at least one tripping block secured to said control rod, a
swing arm movable between first and second positions cor-
responding to said first and second operative positions of said
control arm, and having a portion thereof which has means for
receiving an impulse from said tripping block through an im-
pulse transmitting means during a stroke of said reciprocating
control rod for moving said swing arm toward one of said first
and second positions thereof, a switching means operatively
associated with said control arm and connected to said swing
arm at a point spaced from said portion thereof and means
connected at one end to said swing arm and at another end to
a point spaced from said swing arm for exerting a tension force
on said swing arm, said tension exerting means being operative
in response to movement of said swing arm by an impulse to
move said swing arm to one of said first and second positions
to move said switching means and thereby move said control
arm to one of said first and second operative positions.

2. A valve operating mechanism according to claim 1 in
which said valve switching means comprises a fork arrange-
ment which is arranged to straddle a portion of said control
arm extending from said valve means.

3. A valve operating mechanism according to claim 1 in-
cluding a guide arm having a first portion which is connected
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to said valve switching means and to said swing arm and a

* second portion which is pivotally mounted on a pivot axis, said
guide arm serving to maintain said valve switching means
operatively associated with said control arm of said valve
means during movement of said control arm to and from said
first and second operative positions.

4. A valve operating mechanism according to claim 1 in

which said tensioning means is fixedly secured at one end to
said swing arm and is adjustable secured at another end to a
support spaced from said swing arm. .

S. A valve operating mechanism according to claim 4 in
which said swing arm is elongated and hollow and said one end
of said tensioning means extends into and is secured to said
hollow swing arm.

6. A valve operating mechanism according to claim 1
wherein said impulse transmitting means is a toggle actuator
which is mounted for pivoting movement about a pivot axis,

said toggle actuator having a projecting portion which is posi- -

tioned to receive an impulse from said tripping block for trans-
mitting said impulse to said swing arm and to permit said
tripping block to.move past said projecting portion during
overshoot movement of said control rod carrying said tripping
block, said projecting portion being moved by said tripping
block out of the path of said tripping block during overshoot
movement of said control rod. -

7. A valve operating mechanism according to claim 6 in
which said toggle actuator has a recess therein and said means
on said swing arm for receiving an impulse comprises a projec-
tion extending from said swing arm-into said recess.

8. A valve operating mechanism according to claim 7 in
which said recess in said toggle actuator extends into said ac-
tuator in a direction parallel to the pivot axis of said actuator
and has a generally U-shaped cross section. .

9. A valve operating mechanism according to claim 1 in
which at least one tripping block is adjustably positioned on
said control rod for adjusting the extent of the stroke of the
control rod to thereby adjust the extent of rocking movement
of the beam.

10. A valve operating mechanism according to claim 1 in
which two tripping blocks are adjustably positioned on and
secured to said control rod.

11. In a well pumping apparatus, the combination of: a
beam pivotally supported for rocking movement, an hydraulic
operating mechanism connected to said beam for rocking said
beam about its pivot support between predetermined upper
and lower limits and including a cylinder means having fluid
connections to a source of pressurized hydraulic fluid; said
fluid connections including valve means of the type having a

valve housing and a control arm which extends from the hous-
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ing and which is movable between first and second operative
positions for controlling the flow of hydraulic fluid to and
from said cylinder means and a valve operating mechanism
controlled by the rocking movement of said beam and ar-
ranged to quickly switch said control arm from one of its
operative positions to the other of its operative positions to
reverse the rocking movement of said beam as it approaches
one of its predetermined upper and lower limits, said valve
operating mechanism including a control rod connected to
said beam and arranged for reciprocating movement during
rocking movement of said beam, at least one tripping block
secured on said control rod, a swing arm movable between
first and second positions corresponding to said first and
second operative positions of said control arm and having a
portion thereof which has means for receiving an impulse
from said tripping block through an impulse transmitting
means during a stroke of said reciprocating control rod for
moving said swing arm toward one of said first and second
positions thereof, a switching means operatively associated
with said control arm and connected to said swing arm at a
point spaced from said portion thereof and means connected
at one end to said swing arm and at another end to a point
spaced from said swing arm for exerting a tension force on
said swing arm, said tension exerting means being operative in
response to movement of said swing arm by an impulse to
move said swing arm to one of said first and second positions
to move said switching means to move said control arm to one
of said first and second operative positions.

12. A pumping apparatus according to-claim 11 in which
said valve operating mechanism includes a mounting bar
which is secured to and supported by said valve housing, and
said tensioning means is supported by said mounting bar.

13. A pumping apparatus according to claim 12 including a
guide arm having a first portion which is connected to said
valve switching means and to said swing arm and a second por-
tion which is mounted for pivotal movement about a pivot axis
between said mounting bar and said valve housing.

14. A pumping apparatus according to claim 12 wherein
said impulse transmitting means is a toggle actuator which is
mounted for pivotal movement about a pivot axis adjacent
said mounting bar, said toggle actuator having a projecting
portion which is adapted to receive impulses from said
tripping block for transmitting said impulses to said portion of
said swing arm and to permit said tripping block to move past
said projecting portion during overshoot movement of said
control rod carrying said tripping block, said projecting por-
tion being moved by said tripping block out of the path of said
tripping block during overshoot movement of said control rod.
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