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18 Claims,

This invention relates generally to counter-
balance devices for crank shafts of oil well drilling
and pumping apparatus and more particularly to

5 improvements in the construction and the man-
ner of attaching counterbalance weights to their
supports.

The principal object of this invention is the
provision of a unitary counterweight structure
and. improved means for securing the same to a
crank shaft or crank member for use with oil well
drilling and pumping apparatus.

Another object is the provision of an improved
arcuate disk-type crank member arranged. to
pendulously and slidably support counterweights
adjustably secured thereto.

Anothier object is the provision of improved
double wedge clamping means for securing the
counterweight to a support.

Another object is the provision of wedge means
for securing a counterweight to its support.

Another object is the provision of an arcuate
counterweight support arranged to be secured to
a shaft and a counterweight slidably mounted on
the support for adjustment to any selected posi-
25 tion and locked thereto by oppositely disposed
wedges engaging therebetween.

Other objects and advantages appear from the
following description and claims.-

A practical embodiment illustrating the prin-
ciples of this invention is shown-in the accom-
panying drawings wherein:

Pig. 1 is a perspective view of a pumping unit
with parts broken away showing a crank shaft
having two crank arms with counterweights
35 attached thereto.

Fig. 2 is a side elevation of the crank arm hav-
ing counterbalance weights attached thereto, one
of the weights being shown in section illustrating
the application of the wedge clamping members.

40 Fig. 3 is 'a sectional view of a counterweight
member. ‘

Fig. 4 is an end elevation of the weight member
applied to the crank arm disk.

Fig, 5 is a perspective view of one of the wedges

45 -illustrated in Fig. 2.

TMg. 6 is a sectional view of the counterweight
clamping assembly.

Wig. 7 is a side elevation of a radial crank arm
having two ccunterbalance weights attached

50 thereto, o portion of each weight being shown in
sechion to iilustrate the clamped and unclamped
position of the wedge blocks.

Fig. B is a sectional view taken on the line 8—3§
of Pig. 1.

185 Referring to Fig. 1 of the drawings, 10 repre-
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sents the base of the pumping unit arranged to
support the pumping jack: and the operaling
mechanism -therefor. The base 18 comprises a
pair of steel beams Il disposed in parallel rela-
tion and joihed together at their ends by the &
transverse members {2 welded thereto.

13 represents a pair of braces welded at their
lower ends to the beams {{ and inclining up-
wardly for supporting the Samson post of the
jack structure just below the saddle which is not 10
shown. - o

The crank shaft 14 is rotatably supported in
the spaced bearing suppoits 15 each of which is
mounted on the spaced beams 1. - These bearing
supports are cast integral with the reduction gear ib
Housing 6. The reduction gear drive in the
housing operates the crank shaft 14 and the
power is supplied thereto ffom a motor arranged

t0 be supported on the bed plates 17 at the rear

of the machine. The bed plate is arranged to 20
receive either an electric motor or an internal
combustion machine, depending upon the class of
service required and the location of the pumping
unit. ‘

When a double pitman and crank structure is 28
employed the ends of the crank shaft 14 extend
through the bearing in the supports 15 and are
arranged to receive the crank members 18. Each
crank is provided with a radially extending crank
arm {9 having a series of transverse openings 20 30
in axial alinement for receiving the wrist pins to
which the free ends of the double pitman 21 are
journaled. ‘

Each crank arm 19 is provided with a split head
22 which connects with the transverse opening 38
23 arranged to receive the end of the crank shaft
14. ' The extended portions of the split head of
the crank arm may be drawn together by the
clamping bolts 24, thereby locking the arm to the
shaft i4. A key 25 is also provided to prevent 40
relative movement between the crank and the
shaft.

The crank member 18 comprises the crank arm
19 and the circular disk 26 formed integrally
therewith. The disk is preferably disposed ec- 45
centrically with respect to the crank shaft open-
ing 23 in the crank arm but it may be concentric
and it is hot completely circular in that the sec-
tion adjacent the crank head is omitted as shown
on the drawings. ‘The perimetral edge of the 50

-disk 26 is T=-shaped with the flanges 27 extend-

ing on each side thereof and the ends of which
terminate on each side of the crank arm head
22. Transverse openings are formed through the
digk 26 below the T-shaped flanges and adjacent 56 -




10

2

the ends thereof for receiving the stop plates 28
inserted half way through these openings. These

plates are held in place by the bolts 28 which

pass through holes in the edges of the disk and
screw into tapped holes centrally disposed in the
plates. If desired a series of these stop plate
openings may be made through the web of the
T-shaped perimeter of the disk to check the
movement of a counterweight beyond the posi-
tion of the plates.

It is preferable to provide each crank member
with two duplicate counterweights 30 and 3l.
Each counterweight is a single solid member in
the form of a segment of a sector and has an in-
verted T-shaped slot forming the grooves 32 in

- the arcuate concave edge, which slot is comple-
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mentary to the T-shaped perimeter of the disk
26. Thus when a stop plate 28 is removed the
grooves 32 may be moved over the flanges of the
T-shaped perimeter of the disk, thereby pendu-
lously supporting the weight from the periphery
of the disk and the weight is freely slidable rela-
tive to- the disk between the stop plates 28.
These counterweights are preferably unitary but
may be partible in a plane normal to the axis of
the shaft.

The intermediate portion of the undersurface
of the inturned flanges 33 on the counterweights
is receded as. indicated at 34 in Pig. 3, thereby
providing -the supporting bearing surface 35 ad-
jacent each end of the flanges 33 when. the
weight is hanging from the disk. If the weight
is above the disk the supporting surfaces 36 on
the body of the weight, which are oppositely dis-
bosed  from the surfaces 35, will support the
weight on top of the T-shaped perimeter of the
disk.

The slot 37 between the opposed edges of the
flanges 33 extends down into the weight and one

" end ‘is open the- full way while the other is

bartially closed by the filler 38. The bottom of
this-slot-is disposed at right angles to a plane bi-
secting the weight and a plurality of longitudi-
nally extending bearing surfaces 39 raised from
the slot bottom adjacent each end thereof form
a track of arcuate cross sectional shape for re-
ceiving the 'weight clamping wedge blocks 40.
These wedge blocks are provided with an arcuate
under surface 4! which mates with the arcuate
bearing surfaces 39 on the slot bottom. A por-
tion of the top surface of these blocks is inclined
as shown at 42'in Fig, 5 and is provided with flat
longitudinally spaced clamping surfaces 43 ar-
ranged to. engage the perimetral ‘surface of the

disk 26 inwardly ‘adjacent the flanges 271. The

other portion 44 of the top of the wedge blocks

remain out of contact with the disk 26 as shown

in"Fig. 2.

These wedge blocks fit loosely w1th1n the slot
31 of ‘the weight and are provided with eylindri-
cal lugs 45 extending from: each side thereof and
arranged to be inserted through grooves 32 into
the guiding slots 46 formed in the side faces of

‘the slot 37 ‘and: parallel to the. bottom thereof.
-The. wedgeé blocks dre thus guided by the lugs 45
-and. the slots 46 limit the outward movement of
‘the. lugs, thereby preventing the wedge blocks
‘from' accidentally’ checking the movement of the

weight” when it -is being adjusted ‘or shifted on
the disk.

The lugs 45 clear the bottom of the grooves

'32"3nd the slots 46,-and the flat inelined clamp-

ing surfaces 43 which engage the perimetral sur-

face of the disk cause the wedging blocks to seek
“their ‘proper position on the arcuate bea.rmg sur-
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faces 39. Thus the perimetral surface of the disk
26, being an unfinished casting, may not be ex-
actly true, causing the wedge blocks to be slightly
tilted, but the arcuate mating bearing surfaces
provide uniform transmission of the wedging
forces between the blocks and the weight.

A hole 41 extends longitudinally through the
center of the wedge blocks and is intersected by
the well 48 which extends from the top of the
block to a plane below the hole 41. The walls of
the well adjacent the sides and large end of the
block are straight as indicated at 49 but the wall
50 adjacent the small end of the block is arcuate
with the maximum point of the curved surface
being aligned with the horizontal large diam-
eter of the hole 47 to provide a bearing surface
against which the flat face of the clamping nuts
51 and 52 may rock to seek proper alignment of
the threaded clamp rod 53 to avoid strains on the
latter. - This clamp rod loosely fits in the holes
47 of the wedge blocks 40.

The clamp rod £3 is provided with a rlght hand
thread 58 on one end and the left hand thread
55 on the other end. These threads are ar-
ranged to receive the nuts 5! and 52 respective-
ly. In assembling, the nuts 8! and 52 are in-
serted in their respective well 48 of the wedge
blocks and are prevented from turning by their
engagement with the flat walls 49 of the wells 48.
The small ends of the wedge blocks 48 are placed
adjacent one another. Both ends of the clamp
rod are then screwed into.the nuts 5f and 52 by
rotating the rod in the direction of the right
hand thread. This draws the wedges toward one

another in assembled relation and the ends of 3

the rod extend through the blocks. The end of
the clamp rcd which is selected for operating
the same may have a square or hexagonal end
formed thereon. However it is preferable to
thread a bearing collar on the rod spaced from
the end thereof and to provide the collar with
a nut as indicated at 58. The nut and the col-
lar-are welded together and to the rod as indi-
cated at 57, - The operating nut 56 may be locked
by the sleeve 58 having a duodecahedral bore
88 which fits thereover and is provided with the
lugs 68 extending on each side thereof arranged
to engage the outer portion 6! of the slot 37.
When the wedges have been tightened the sleeve
58 is placed over the nut 56, thereby preventing
the rod 83 from accidentally turning due to vi-
bration or other similar causes. The sleeve 58
is locked in place by the nut 62. When the
clamp rod-is to be operated the sleeve 58 and
the nut 62 may be removed and a socket wrench
applied to the nut 86 fo rotate the operating
rod 58 to move the wedges. : v

When the wedges 40 have been properly spaced
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along the operating rod so that the lugs 45 will

drop into the slots 46, the clamping assembly
is placed in the counterweight with the lugs 45
passing through the grooves 32 until they are
just above the open ends of the slots 48, at which
time they are permitted to drop therein with
the under arcuate surface 41 of the wedge blocks
resting on the bearing surfaces 39. The operat-
ing rod is then rotated in a counterclockwise di-~
rection to draw the wedge blocks away from one
another to clear the grooves 32.

The operating or lead rod 53 should be rotat-
ed in this direction until the lugs 45 engage the
outer ends of the slots 46, using them as reac-
tion’ surfaces to lock the wedge blocks in their
open position,  When. in this position there is

‘no.danger .of these blocks shifting accidentally-
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and interfering with the assembly: or adjustment
of the weights on the disk.

The counterweight clamping assembly, which
is illustrated in Fig. 6, may be said to float and
is free to operate in the groove of the counter-
weight, It i3 not secured.to the weight and
thereby obviates the necessity of finishing, drill-
ing or: machining the weight casting. This is
an important improvement of this invention.

To assemble the weights on the crank arm the
stop' plates 28 on the disk 26 are removed and
the counterweights slid over the T-shaped perim-
eter’ with the flanges 27 riding in the slots 32,
When the weights clear the ends of the disk the
stop plates are secured in position.

When the counterweights have been. properly
positioned on the disk with respect to the oper-
ating or pumping load the operating rods 53
are rotated in a clockwise direction, thus draw-
ing the wedging biocks 48 together and in con-
tact with the rim of the disk, thereby securing
the weights against movement. The wedges thus
pull. the bearing surfaces 35 against the under
surface of the flanges 21.
tween the bearing surfaces of the wedge, acting
against & circular surface on the perimeter of
the disk, together with the fact that these sur-
faces are that of an unfinished casting, provides
a very tight clamping action preventing relative
movement between the ceuntmwexghts and the
disk.

‘"When it is desired to readjust the weights
on the disk the locking nut. 62 and washer 58
are removed and a wrench is applied to the nut
B8 for rotating the rod 53 in a counterclock-
wise - direction. - Owing to the fact that both
wedge blocks are engaged between the disk and
the weight the rotation of the rod backs off
the wedge block having the least resistance to
movement while the other wedge block remains
in engagement. The wedge block which first
backs out of engagement uses the other wedge
block as a reaction surface and proceeds to move
until -the lugs 45 engage the outer ends of the
slots 48. The pitch of both the left and right
hand thread is effective in moving this block
until-if is stopped by the end of the grooves
45 which in turn become the reactive surface
for forcing the. second wedge block out of -en-
gagement. -The second block then proceeds to
the end of its limit of travel at which time both
blocks are held against the outer ends of their
corresponding. slots 45 by the serew or what has
been referred to as locking the wedges in their
gpen position.

"This is an important advantage of this inven-
tion as the wedge blocks are held against move-
ment longitudinally of the groove in the weight
by the screw 83 and vertical movement by the
lugs 48 engaging the walls of the slots 46. Thus
when the weight is assembled on the arcuate
support the wedge blocks of the floating weight
clamp assembly may be:locked .at either 11m1t
of their travel.

The. construction of .this clamping assembly
permits the use of fillets in the corners of the
casting defining the grooves and slots, thereby
providing added strength to the castings. Again
the weights being preferably formed as integral
unitary structures do not rely on through bolts
for retaining them on the disk or in position,
and they may be readily loosened, adjusted and
tightenad in any desired positicn between the
stop plates 28.

An economic advantage is gained by the use

The acute angle be-:

3

of this improved counterWeight device in that the
rim of the arcuate crank arm and the .counter-
weights are not machined. - The use of the wedge

- blocks for locking the weights to the arcuate arm

permit the use of unmachined coacting surfaces
between . these® castings.  Again the. counter-
weights being preferably made in a single casting

represent an economical savihg over the ordinary”

split type counterweight. To obtain these ad-
vantages ‘it is necessary to provide an arcuate
crank arm in place of a closed circular arm in
order to mount the unitary weight structure on
the arm.

Markings 63 are placed on one-half of the face
of the disk dividing it into - fractional portions
s0 that the weights may be readily adjusted or re-
adjusted to the desired positions thereon.

This wedge block clamping assembly is obvi-
ously equally applicable to a radial crank arm
having straight T-shaped marginal edges from
which the unitary weight structures are pendu-
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lously supported. . The flanges 27 and 38 being

straight obviously require oppositely disposed in-
clined surfaces for the bearing surfaces 39 in
the weight to produce the wedging action. This
structure is illustrated in Figs. 7 and 8 wherein
the crank member {8 comprises the radial crank
arm 64 having the head §5 at one end thereof
which is provided with an openmtr for receiving
the crank shaft (8.

The edges ¢f the crank arm are straight and
are T-shaped. The inner ends of the flanges
forming the T-shaped edge portion terminate at
the head 65 as indicated at 6. . Transverse open-
ings formed through the web portions adjacent
the outer end of the crank arm, receive the stop
plates 28 which are held in place by the bolts 29
in the same manner as that described above.

The counterweights. 67 and 838 are provided
with complementary  T-shaped slots formed by
the grooves 32 and.the flanges 33 for mounting
these weights on the crank ‘arm.. The slots 37
between the opposed faces of the fianges 33 ex-
tend into the weight and are open at both ends.
The inclined surfaces 710 at the bottom. ¢f the
slot 87 of each counterweight are provided with

longitudinally extending bearing surfaces ‘TI

raised from the slot bottom. These surfaces re-
ceive the complementary inclined surfaceé of the
wedge blocks: 48. These mating surfaces ‘are
preferably arcuate .as shown in Fig. 8. The
wedge blocks and the clamp rods are assembled
and operated in the same manner as that de-
scribed above,

While for the sake of clearness of ilustration,
we have shown the use of our improved counter-
balance structure in connection with a double
pitman for operating g walking beam, it is obvi-
ous that our counterbalance thcture is equally
applicable where a single pitman is used. = Again
where a load or loads are connected through pull
rods to a double crank or to a back crank the
counterbalance mechanism may be used on either
or both cranks.

We claim:

1. In a counterweight device, the combination

.of a support arranged to be mounted on a shaft,
& counterweight, means interengaging the weight.

and the support for slidably carrying the weight
on the support, and wedge means independent
of said first mentioned means arranged to engage
between the weight and the support for seciring
the weight at any desired position relative fo the

. support.
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2. In a counterweight device, the combination 75
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of a support arranged.to be mounted on a shaft,
a counterweight, means interengaging thie weight
and the support for slidably carrying the weight
on the support, a wedge independent of said
first mentioned means arranged to engage be-
tween the weight and the support for securing
the' weight at any ‘desired position relative to
the support, and means for moving the wedge
into and out of engagement.

3. In a counterweight device, the combination
of a support arranged to be mounted on a shaft,
a counterweight, means interengaging the weight
and the support for slidably carrying the weight
on the support, a slot longitudinally of the edge
of the weight adjacent the support, a wedge block
in said slot, and means for moving said wedge
block longitudinally of the slot and into engage-
ment with the support: for securing the weight
to the support in any selected position and for
withdrawing the wedge block from engagement
to permit adjustment of the weight.

4. In a counterweight device, the combination
of .a. support arranged to be mounted on a shaft,

a.counterweight, means interengaging the weight-

and the support for slidably carrying the weight
on the support, a slot longitudinally of the edge
of the weight adjacent the support, a pair of
wedge blocks in said slot, and means for simul-
taneously moving said wedge blocks into engage-
ment with the support for secufing the weight to
the support in:' any selected position and  for
simultanecusly withdrawing the wedge blocks

from engagement to permit adjustment of the
weight.

5..In a counterweight device, the combination
of a support arranged to be mounted on a shaft,
a counterweight, means interengaging the weight
and the support for slidably carrying the weight
on the support, a slot longitudinally of the edge
of the weight adjacent the support; a wedge block
in said slot, means for moving said wedge block
longitudinally of the slot and into engagement
with the support for securing the weight to the
support in any selected position and for with-
drawing the wedge block from engagement to
permit adjustment of the weight, and means for
locking said wedge block moving means to pre-
vent movement of the wedge block in any posi-
tion.

6. In a counterweight device, the combination
of a support arranged to be mounted on a shaft,
a counterweight, means interengaging the weight
and the support for slidably carrying the weight
on the support, a slot longitudinally of the edge
of the weight adjacent the support, a pair of
wedge blocks in said slot, means for simultane-
ously moving said wedge blocks into engagement
with the support for securing the weight to the
support in any selected position and for simul-
taneously withdrawing the wedge: blocks from
engagement to permit adjustment of the weight,
and means for locking said wedge block moving
means to prevent. movement of the wedge blocks
in any position.

7. A counterweight support f01 use on' shafts
in well pumping apparatus comprising a unitary
member provided with a transverse hole for
mounting it on & shaft, a portion of the edge of
said member being formed in a T-shaped cross
section, one end-of the T-shaped cross section
being open to receive a weight having a groove
complementary to the T-shaped edge, a trans-
verse opening through the member adjacent the
T-shaped cross section, a plate arranged to be
placed in said opening to retain a weight on the

92,221,428

T-shaped edge of the support, and means for re-
movably securing the plate in place.

8. A counterweight support. for use on shafts
in well pumping apparatus comprising a unitary
arm member provided with a transverse hole for
mounting it on a shaft, the opposite edges of the
arm being formed in T-shaped cross section, one
end of the T-~shaped edges being open to re~
ceive weights having grooves complementary to
the T-shaped edge, transverse openings through
the arm adjacent the T-shaped cross sections,
plates arranged to be placed in said openings to
retain the weights on the T-shaped edges of
the arm, and means for removably securing the
plates in place.

9. A counterweight support for use on. shafts
in well pumping apparatus comprising a unitary
seetor provided with a transverse hole for mount-
ing it on a shaft, the arcuate edge of the sector
being formed in a T-shaped cross section, the
ends of said arcuate edge of the sector being
open to receive weights having a groove comple-
mentary to the T-shaped edge, transverse open-

“ings through the sector adjacent the ends of the

arcuate edge, plates arranged to be placed in said
openings to retain a weight on the T-shaped
edge of the sector, and means for removably
securing - the plates in place.

10. A counterweight for use on a support at—
tached to the shaft of well pumping apparatus
comprising a unitary member having a slot along
one edge thereof, parallel grooves in the sides
of the slot facing one another and forming a T-
shaped opening for receiving a complementary
edge portion of a support, a bearing surface in
the slot, a wedge block movable along the bear-
ing surface and having a support-engaging sur-
face, and means for operating the wedge block to
move said surface into and out of the engaging
position,

. 11."A counterweight for use on a support at-

tached to the shaft of well pumping apparatus

comprising a unitary member having a slot along
one edge thereof, parallel grooves in the sides of
the slot facing one another and forming a T-
shaped opening for receiving a complementary
edge portion of s suppert, a bearing surface in the
slot, a wedge block movable along the bearing
surface. and having a support-engaging surface,
means for operating the wedge block to move said
surface into and out of the engaging position,
and means for locking the wedge block-operating
means.

12. In a counterweight device the combina-
tion of a support member arranged to be mount-
ed on a shaft, a counterweight member, one of
said members having an extended head of T-
shaped cross section, the other member having
an extended slot of T-shaped cross section com-
plementary to said head, the head and the slot
being arranged to interengage for slidably sup-
porting the weight on the support, and wedge
means carried by one of said members and ar-
ranged to engage the other member for secur-
ing the weight in any desired position relative
to the support. ‘

13. In a counterweight device the combination
of a support member arranged to be mounted on
a shaft, a counterweight member, one of said
members having an extended head of T-shaped
cross -section, the other member having an ex-
tended slot of T-shaped cross section comple-
mentary to said head, the head and the slot being
arranged to interengage for slidably supporting
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the weight on the support, a pair of wedge blocks
carried by one of said members and arranged to
engage the other member for securing the weight
in any desired position relative to the support,
means for moving the wedge blocks simultanecus-
ly into engagement, and means for locking said
wedge block moving means.

14. In a counterweight device, the combination
of an arcuate support arranged to be mounted on
a shaft and having a T-shaped _perimeter, a
weight having inturned flanges arranged to fit
over the T-shaped perimeter fo slidably support
the weight, and a wedge movable into engage-~
ment between the weight and the support for
scuring the weight at any desired position relative
to the support.

15. In a counterweight device, the combina-
tion of a support arranged to be mounted on the
shaft, a counterweight, means interengaging the
weight and the support for slidably carrying the
weight on the support, a slot longitudinally of
the edge of the weight adjacent the support and
having an abutting surface adjacent each end
thereof, a pair of blocks slidably supported in
said slot between the abutments, each block hav-
ing surfaces which mate in wedging engagement
between the weight and the support for locking
the weight in any desired position, and means
engaging said blocks and normally operable to
simultaneously move the blocks either toward or
away from each other, said means locking the
blocks when diverged against the abutments and
wedging the blocks in tight engagement between
the support and the weight when converged, the
block having the least resistance to movement
from wedging engagement employing the other
block as the point of reaction for moving it to the
adjacent abutment whereupon it engages said
abutment and transfers the point of. reaction

5

thereto for moving the other block out of wedging
engagement.

16. In a counterweight device, the combina-
tion of a support arranged to be mounted on a
shaft, a counterweight, means interengaging the
weight and the support for slidably carrying the
weight on the support, wedge means independent
of said first mentioned means arranged to engage
between the weight and the support for securing
the weight in any desired position relative to the
support, and a screw for adjusting the wedge
means, said screw being free of contact with the
counterweight.

17. In a counterweight device, the combination

of ‘a support arranged to ke mounted on g shaft,
a.counterweight, means interengaging the weight
and the support for slidably carrying the weight
on the support, wedge blocks independent of said
first mentioned means arranged to engage be-
tween the weight and the support for securing

the weight at any desired position relative to the

support, and a screw for adjusting said wedge
blocks, said screw being wholly supported by said
wedge blocks.

18. In a counterweight device the combination
of a support member arranged to be mounted on
a shaft, a counterweight member, one of said
members having an extended head of T-shaped
cross section, the other member having an ex-
tended slot of T-shaped cross section comple-
mentary to said head, the head and the slot be-
ing arranged to interengage for slidably support-
ing the weight on the support, and means mov-
able longitudinally of said head and slot to en-
gage and fix the counterweight member against
movement relative to the support.

JOSEPH R. MAHAN,
JOHN B. PICARD.
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