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UNITED STATES PATENT of FICE 
2,366,777 

HYDRAULCLFTNG MECHANISM 
Ralph C. Farley and J. W. Gillespie, 

Henderson, Tex. 
Application March 29, 1941, Serial No. 385,812 

(C. 121-164) 3. Claims. 

This invention relates to new and useful im 
provements in hydraulic lifting mechanisms. 
One object of the invention is to provide an 

improved mechanism for Operating the usual re 
ciprocating Well pump, Which mechanism is actu 
ated by a pressure fluid and is preferably located 
at the Surface of the well, but which may be dis 
posed below, the surface. 
An important object of the invention is to pro 

vide an improved hydraulic lifting mechanism, 

3. 

wherein a reciprocating piston which is arranged 
to operate a well pump is raised and lowered by 
a fluid pressure; the mechanism being so ar 
ranged that the piston exhausts the fluid on every 
other stroke thereof, whereby unnecessary dissi 
pation of the pressure of said fluid is eliminated 
and the maintenance of the desired pressure is 
made possible with a minimum amount of power. 
Another object of the invention is to provide 

an improved hydraulic lifting mechanism hav 
ing means for counterbalancing the major, por 
tion of the load, whereby the load is substantially 

5 

0. 
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equal on both the upstroke and downstroke so 
as to require the Sane annount of power and also 
whereby the operation of the mechanism is more 
uniform and smoother. A particular object of the invention is to pro 

25 

vide an improved hydraulic lifting mechanism, 
of the character described, wherein the shock of 
the upstroke of the operating piston is elim 
inated by reducing the amount of pressure fluid 
admitted to said piston; there being other means 
provided for absorbing the shock of the down 
stroke of the piston. 
A further object of the invention is to provide 

an improved hydraulic lifting mechanism where 
in the admission of pressure fluid to the piston is 
controlled by a snap-action valve which is actu 
ated by the movement of said piston and which in 
turn controls the direction of movement or stroke 

30 

of the piston by changing the direction of flow of 
the pressure fluid. Still another object of the invention is to pro 
vide an improved hydraulic lifting mechanism 
which is operated by a closed pressure fluid sys 
tem, the mechanism being so arranged that the 
small amount of fluid exhausted or displaced 
may be easily and readily returned to the source 
of supply, whereby an economical, efficient, recip 
rocal lifting mechanism is provided. 
A still further object of the invention is to 

provide an improved hydraulic lifting mecha 
nism, of the character described, which may be 
actuated by a central source of fluid pressure, 
whereby two or more mechanisms may be opera 

A5 

SO 

ated by one power unit so as to reduce operat 
ing and maintenance costs. 

" Yet, another object of the invention is to pro 
vide an improved hydraulic lifting mechanism, 
of the character described, wherein the counter 
balancing means is ????? arranged that the same 
may be adjusted to corripensate for fluctuations of 
the flow of the well fluid from the formation into 
the working barrel of the pump, whereby a 
smooth and uniform operation of the mecha 
nism is assured. 
A further object of the invention is to provide 

improved counterbalancing means for a hydraulic 
lifting mechanism which may be actuated by an 
artificial pressure fluid or by the pressure of well 
fluid which is within the well casing of the well 
being pumped. 
A construction designed to carry out the in 

vention will be hereinafter described together 
With other features of the invention. 
The invention will be more readily understood 

from a reading of the following specification and 
by reference to the accompanying drawings, in 
which an example of the invention is shown, and 
Wherein: 

Figure i is a view, partly in elevation and 
partly in section, of a hydraulic lifting mecha 
nism constructed in accordance with the inven 
tion, 

Figure 2 is a view, similar to Figure 1, showing 
the mechanism in its position during the down 
stroke of its piston, 

Figure 3 is a transverse, Vertical, sectional view, 
on an enlarged scale, of the upper portion of the 
mechanism, 

Figure 4 is a continuation of Figure 3, show 
ing the central portion of the mechanism, 

Figure 5 is a continuation of Figure 4, showing 
the lower portion of the mechanism. 

Figure 6 is an enlarged, transverse, vertical, 
sectional view of the control valve, showing the 
same in its lowered position during the upstroke 
of the piston, 

Figure 7 is a similar view of the valve in its 
raised position during the downstroke of the pis 
ton, 

Figure 8 is a horizontal, cross-sectional view 
taken on the line 8-8 of Figure 7, 

Figure 9 is a horizontal, cross-sectional view 
taken on the line 9-9 of Figure 7, 

Figure 10 is an enlarged, transverse, vertical 
sectional view of the automatic cushioning con 
trol valve, 

Figure 11 is a transverse, vertical, sectional view 
of a modified form of control valve, 

  



2 
Figure 12 is a schematic view, showing tWO 

lifting mechanisms connected to the same source 
of fluid pressure, 

Figure 13 is a transverse, vertical, sectional view 
of a modified form of lifting mechanism, 

Figure 14 is an enlarged, transverse, vertical 
sectional view of the modified mechanism, show ing its piston at the end of its upstroke, 
Figure 15 is an elevation of a modified form of counter-balancing apparatus, and 
Figure 16 is a similar view of another form of counter-balancing apparatuS. 
This application is filed as a continuation-in 

part of our copending application, Serial No. 
225,504, filed August 18, 1938, now Patent No. 
2,273,349. v 

In the drawings, the numeral to designates 
the usual well casing having a string of tubing 
í i extending therethrough. The conventional 
pump rods 2 depend axially through the tubing 
and are connected to the plunger of a Well pump 
(not shown), which is mounted in said tubing. 
The improved lifting mechanism A is arranged 
to be mounted at the surface of the well on Suit 
able brackets or supports 3 above the custom 
ary flow T 4 and pump rod stuffing box 5. 
The mechanism includes a short, upright cyl 

inder 6, having an angular collar 7 Welded or 
otherwise secured to its exterior adjacent its 
lower end, whereby it may be fastened by Suit 
able bolts 8 to the brackets 3. The upper end 
of the cylinder 6 is connected by a stuffing box. 
f9 to the lower end of an elongate, cylindrical 
sleeve 20 which is of substantially the same di 
ameter so as to form a continuation thereof. A 
reduced, upstanding collar 2 is preferably made 
integral with the upper end of the stuffing box 
9 and, as is clearly shown in Figure 4, the collar 

is of smaller diameter than the sleeve 20 and 
is disposed within its lower end. A cylinder 22 
extends axially substantially throughout the 
length of the sleeve and has its lower end Snug 
ly engaging over the collar 2 . The diameter 
of the cylinder 22 is Smaller than the diameter 
of the sleeve 20 to provide an annular space 23 
therebetWeen. 
A piston 24 is mounted to reciprocate Within 

the cylinder 22 and is connected to a counter 
balance piston 26 slidably disposed within the 
cylinder 6 by an inter-connecting piston rod 
25 which extends through the stuffing box 9. A 
coupling 27, carried by the upper end of the 
pump rods f2, fastens said rods to the depend 
ing rod 28 of the piston 26, whereby the rods 2 
are connected to said piston and the piston. 24. 
A reduced, depending skirt 29 is made integral 
with the lower end of the piston 24 and co-acts 
With one or more cushioning slotS 30, formed in 
the lower end of the cylinder 22, to absorb the 
shock and to assure a smooth downstroke of Said 
piston. The slots 30 are substantially key 
shaped, being enlarged and circular at their up 
per ends, and establish communication between 
the bore of the cylinder 22 and the annular space 23. 
For admitting fluid under pressure to the an 

nular space 23, a suitable inlet pipe 3 is con 
nected to the upper end of the sleeve 20. The 
pressure of this fluid is utilized to reciprocate 
the piston 24 so as to raise and lower the pump 
rods f2 and pump plunger (not shown) attached 
thereto for lifting the natural well fluid to the 
surface. In order to elevate the piston 24, the 
fluid pressure flows from the annular space 23 
through the slots 30 into the cylinder 22 beneath 
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2,386,777 
said piston. After the piston has completed its 
upstroke, the pressure of the fluid will be exerted 
upon the upper end of said piston to force the 
same downwardly. It is pointed out that the 
end portion of the downstroke of the piston will 
be cushioned by the co-action of the slots 30 and 
the skirt 29 of Said piston. As the downstroke 
begins, the piston moves downwardly in its cylin 
der and the skirt thereof forces the fluid there 
below from the cylinder through the slots 30. 
Since the enlarged upper ends of the slots are 
wide open, there is substantially no restriction of 
the escaping fluid at this time, with the result 
that the downward movement of the piston at 
the start of the downstroke is comparatively, 
rapid. This comparatively rapid downward 
movement continues until the skirt 29 moves 
opposite the upper ends of the slots and, as soon 
as this occurs, the skirt co-acts with the slots to 
reduce the cross-sectional area of the slots 30, 
and thereby retrict the escape of fluid. This re 
striction of the escaping fluid causes the lower 
ing of said piston and pump rods attached there 
to to be gradually slowed until the piston and 
rods finally stop at the end of the downstroke. 
Thus, Smooth operation is assured. It is noted 
that the cross-sectional area of the cushioning 
slots controls the speed of descent at the lower 
portion of the downstroke and that the time of 
the downstroke may be regulated, to an extent, 
by varying the area, or size of Said slots. 
The upper end of the sleeve 20 is Screw 

threaded onto a reduced collar 32 which depends 
from an annular valve body 33, the body having 
its upper end connected to the lower end of an 
elongate cap or housing 34 by a suitable coul 
pling 35. The valve body 33 is provided with an 
axial bore 36 which has its lower extremity en 
larged as shown at 37. A tubular valve member 
38 is slidable in the bore 36 and is formed with 
an external, radial flange or shoulder 39 ad 
jacent its lower end as ShoW) in Figure 6. The 
lower portion of the valve member 38 below the 
flange 39 is preferably reduced in diameter and 
the enlarged UnderSurface of Said flange is 
bevelled to provide an amplified seating Surface 
40. 
An upstanding collar 4, complementary to the 

collar 32 of the valve body 33, is screw-threaded 
into the upper end of the cylinder 22 and en 
gages within the bore of said collar 32 as shown 
in Figures 6 and 8. The upper end of the collar 
4 is internally screw-threaded so as to receive 
a valve seat 42 which is complementary to and 
is arranged to be engaged by the bevelled Sur 
face 40 of the valve member 38 (Figure 6). In 
order to establish communication between the 
enlarged bore 37 of the valve body 33 and the 
annular space 23 and inlet pipe 3, a plurality 
of angular slots or openings 43 are formed in 
the peripheral upper portion of the collar 4 
(Figure 8). A collar 44 is screw-threaded into 
the lower end of the coupling 35 and depends 
within the bore. 36 of the valve body to provide 
a valve seat which is arranged to be engaged by 
the upper end of the valve member 38, as is 
clearly shown in Figure 7. Immediately below 
the collar 44, an enlarged annular groove or 
channel 45 is formed in the bore 36 of the valve 
body and this groove communicates with a suit 
able outlet or exhaust pipe 46. 
When the valve member is in engagement with 

the seat 42, its upper end is spaced from the seat 
44 and a flow of pressure fluid from the annular 
Space 23 between the cylinder 22 and sleeve 20 
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into the upper end of said cylinder is prevented, 
However, the fluid within the annular space 23 
may flow through the cushioning slots 30 into the 
lower end of the cylinder so as to lift the piston 
24 (Figure 2). As the valve member moves up 
wardly from the seat 42 to engage the seat 44, 
communication between the annular space 23 and 
the upper end of the cylinder bore is established 
by means of the slots 43 and the enlarged bore 37 
of the valve body: When the valve member is in 
its raised position engaging the valve seat 44 
(Figure 7), the groove 45 and pipe 46 are closed 
to prevent an escape of the pressure fluid flowing 
through the slots 43 and enlarged bore 37 into the 
upper end of the cylinder 22. As is clearly shown 
in Figure 2, the fluid entering the upper end 
of the cylinder is applied to the piston 24 so as 
to force the same downwardly. To effect the 
escape of the fluid between the valve member 
and the seat 44 on the upstroke of Said member, 
the extreme upper end of the same is reduced 
in diameter as shown at 47 to provide an annu 
lar space or clearance between the member and 
the bore 36 of the valve body, whereby fluid may 
bleed into the groove 45 and pipe 46. This ar 
rangement obviates the possibility of a pressure 
remaining above the valve member 38 and assures 
that the pressure below said valve will hold the 
same in engagement with the seat 44. It is 
pointed out that the depending portion, of the 
valve member below the seating surface 40 has a 
Snug sliding fit within the bore of the collar 4 
and not only serves as a guide for said member 
but also tends to maintain said collar bore closed 
after said seating surface has moved away from 
its seat 42 until the groove 45 and pipe 46. have 
been substantially closed by the upper portion of 
the member. 

inder until after the shutting off of the exhaust 
pipe and groove, whereby unnecessary discharge 
of fluid is avoided and the occurrence of a bal 
anced condition prevented. . . . . 

From the foregoing, it is readily apparent that 
the valve member 38 controls the admittance to 
and exhaust of fluid from the interior of the cyl 
inder 22 and, as explained, this fluid is under 
pressure so as to actuate the piston 24. A piston 
rod 48, of less diameter than the rod 25, is con 
nected to the upper end of the piston and extends 
axially through the cylinder 22, tubular valve 
member 38 and elongate cap 34. For guiding the 
piston rod axially through the valve member 38, 
the upper and lower ends of said member are pro 
vided with a plurality of internal, radial ribs or 
projections 49 which are spaced equidistant as 
shown in Figure 9. A guide member 50, having 

10 
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Thus, no appreciable quantity of 
fluid is admitted into the upper end of the cyl 

4. 

50 

55 

radial wings 51, is mounted on the upper end 
of the piston rod 48 to aid in axially guiding said 
rod in its movement. * : - 
For sliding the valve member 38 from one posi 

tion to the other to reciprocate the piston 24, as 
has been hereinbefore described, an elongate 
sleeve 52 is slidably mounted on the upper end of 
the piston rod adjacent the guide member 50, 
being supported by a collar 53 which is secured 
to said rod. (Figure 3). The upper end of the 
sleeve. 52 telescopes the lower end of a second 
elongate sleeve. 54 which surrounds the rod. A 
coiled spring 55 surrounds the rod and is dis 
posed within the lower sleeve 52, with its upper 
end engaging the lower edge of the upper sleeve 
54. The lower end of the spring 55 rests upon 
an internal, annular shoulder 56 formed at the 

60 

65 

3 
lower end of the lower sleeve and exerts its pres 
sure to constantly urge the telescoping sleeves 
apart. Separation of the sleeves 52 and 54 is 
prevented by a collar. 57 carried by the rod and, 
obviously, the spring 55 normally holds the upper. 
sleeve 54 in engagement with the collar 57 as 
shown in Figure 3. As shown in Figure. 7, the 
extreme lower end of the sleeve 52 is enlarged 
as shown at 58, while an annular flange 54a is 
formed on the upper extremity of the sleeve 54 
(Figure 3). The telescoping sleeves 52 and 54 
are utilized to lower the valve member 38 at the 
completion of the downstroke of the piston 24, as 
will be hereinafter explained. - 
For raising the valve members at the comple 

tion of the upstroke of the piston, an elongate 
sleeve 59, similar to the sleeve. 54, is slidable on 
the lower end of the piston rod 48 above said 
piston (Figures 3 and 4), being supported by a 
collar 60 which is secured to said rod. The upper 
end of the sleeve 59 is telescoped by the lower end 
of a Second elongate sleeve 61, which is similar 
to the sleeve 52. A coiled spring 62 is confined 
within the bore of the sleeve 61 between the upper 
end of the sleeve .59 and an internal, annular 
shoulder 63 formed at the upper end of said, 
sleeve 6. The Spring urges the upper end of the 
sleeve 6 into engagement with a collar 64 carried 
by the piston rod 48, whereby said sleeve and the 
sleeve 59 are constantly urged apart. The upper 
extremity of the sleeve 6 f is enlarged to forman:ii. 
external, annular shoulder 65 as shown in Fig. . . . 
ure : 6. y 

flange 54a, of the sleeve 54, is formed on the lower ". 
end of the sleeve 59 and, normally, engages the 
collar 60 as shown in Figure 4. . . . . . . . . . . . . . . 
With the piston 24 at the lower end of its down. . 

stroke, the parts are in the position shown in 
Figures 3 to 5, and, in such position, the enlarged 
portion 58 of the sleeve. 52 is engaging the upper 
internal ribs. 49 of the valve member 38. The 
collar 53 is within the axial opening formed by 
the ribs and is spaced from the sleeve, having: 
been moved to this position on the lowering of the i 
Valve member, which lowering has just previously occurred. The pressure fuid within the annular 
Space 23 may flow through the slots 30 into the . . 
lower end of the cylinder 22 to raise the piston 24, 
as has been hereinbefore explained. As the pis-. 
ton moves upwardly, the piston rod 48 travels 
therewith, thereby raising the sleeve 525 away 
from the upper ribs of the valve member. The 
Pressure of the Spring 55 moves the sleeve im 
mediately into contact with the collar 53 and 
said sleeve remains in this position until the 
downstroke is completed. ; : '... . . . . . ... 
As the upstroke continues, the sleeves 52 and 5 

are moved upwardly away from the valve mem 
ber, while the sleeves 59 and 6 are moved toward 
Said member. During the upstroke, the pressure 
of the fluid is acting against the effective cross 
Sectional area of the valve member, this area be 
ing the upper surface of the external flange 39. 
Thus, the member 38 is held in its lowered posi 
tion engaging the seat 42 as shown in Figure 6. 
As the piston approaches the end of its upstroke, 
the collar 64 above the sleeve 6 to enters the axial 
opening formed by the lower internal ribs. 49 of 

O 

5 

the valve member and the external shouler 65 of 
Said sleeve engages said ribs. (Figure. 6). When 
this occurs, further movement of the upper sleeve 

is resisted by the pressure of the fluid holding 
the valve member seated, and continued upward 
movement of the piston 24 and its rod 48 causes: 
an upward movement or telescoping of the lower 

An annular flange 59a, similar to: the . . 

  



4 
sleeve 39 relative to said upper sleeve. This re 
sultsin a compression of the colled spring 62 con 
fined between the sleeves, which spring is acting 
to urge the sleeve 6 upwardly. This compression 
of the spring continues until the annular flange 
59a of the sleeve 59 engages the lower end of the 
sleeve 6, whereby the full force of the fluid pres 
sure is exerted against the lower end of the valve 
member. Since the lower end of the piston 24 is 
of greater cross-sectional area than the upper end 
of the valve member, the fluid pressure will move 
said member upwardly away from its seat 42. As 
soon as this occurs, the tension of the compressed 
spring is added to the fluid pressure to rapidly 
move the valve member upwardly into engage 
ment with the seat 44, whereby a snap action is 
imparted to the movement of said member. 
As soon as the valve member is moved to its 

raised position (Figure 7), the valve seat 42 is un 
covered to permit the pressure fluid to flow from 
the annular space 23, through the slots 43 and 
enlarged bore 37 into the upper end of the cylin 
der 22 to force the piston 24 downwardly. Since 
the lower end of the rod 25 is not exposed to the 
fluid pressure as is the upper end of the rod 48, 
the effective cross-sectional area of the upper end 
of the piston is greater than that of its lower end. 
Thus, when both ends of the piston are exposed 
to the pressure of the fluid, said piston will be 
lowered. It is pointed out that during the up 
ward movement of the valve member, the depend 
ing portion of said member which engages within 
the bore of the collar 4 maintains the same 
closed to prevent fluid from entering the cylinder 
22 until the exhaust pipe. 46 and groove 45 are 
closed by the upper end of the member. During 
the downstroke of the piston, the valve member 
is held in its raised position by the pressure ex 
erted against and acting upon the lower end of 
sid member. - 
The downstroke of the piston 24 and its rod 

48 continues until the lower end of the sleeve 52 
strikes the upper internal ribs of the valve mem 
ber and the coiled spring 55 is compressed so as 
to permit the annular flange 54a of the sleeve 54 
to engage the upper end of said sleeve 52. When 
this occurs, the member 38 is returned to its low 
ered position by the force of the fluid pressure 
exerted against its upper end and the compression 
of the spring 55 to again shut off communication : 

" .. between the annular space 23 and the upper end 
of the cylinder bore, whereby the pressure of said 
fluid will be exerted against the lower end of the 
piston to raise the same. It is noted that the 
downstroke of the piston will be cushioned by the 
co-action of the depending skirt 29 of said piston 
and the cushioning slots 30. The provision of the 
telescoping sleeves above and below the valve 
member 38 makes it possible to operate said mem 
ber with a Snap action and thereby effect a change 
in the direction of movement of the piston 24. 

For aiding the Snap action of the valve member 
and for holding the same in its raised and lowered 
positions, a frictional resistance in the form of a 
spring-pressed ball 66 is mounted in a radial 
opening 67 formed in the upper end of the valve 
body 33. The ball is arranged to engage an an 
nular groove 68 formed in the exterior of the valve 
member intermediate its ends, as is clearly shown 
in Figure 6. It is manifest that the frictional 
resistance Occasioned by the engagement of the 
ball 66 in the groove 68 must be overcome before 
the valve member may be moved upwardly and, 
thus, this frictional resistance is added to the 
pressure acting downwardly on the upper surface 

downward movement of said member. 
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of the external lange 39 of sald member and re 
sisting upward movement of the member by the 
coiled spring 62. A second annular groove 9, 
below the groove 68, receives the ball 66 after the 
valve member has been moved to its raised posis 
tion (Figure 7) to aid in the resistance of the 

However, 
it is noted that the spring-pressed ball 66 may be 
omitted as the snap action arrangement which is 
assisted by this frictional resistance is unessential 
to the operation of the valve member. It is also 
possible to dispense with the telescoping sleeve 
below the valve member. From the foregoing, it is readily apparent that 
the piston 24 is reciprocated in the cylinder 22 by 
an auxiliary pressure fluid, the introduction of 
which is controlled by the valve member 38. For 
conducting the pressure fluid to the inlet pipe 
3 and the annular space 23, a suitable pipe O is 
connected to said pipe 3 and leads to a Source of 
supply (not shown). The exhaust pipe 46 also 
communicates with the Source of supply by means 
of a pipe 7, whereby the fluid exhausted from 
the lifting mechanism may be returned to said 
source. A control valve 72 is mounted in the 
pipe 70 for regulating the amount of fluid ad 
mitted to the annular space 23 and includes a 
valve body 73 having a transverse partition 4 
formed therein, as shown in Figure 10. The 
partition is provided with an opening 75 within 
which a cylindrical valve member or plunger T6 
is movable. A diametrically-extending notch or 
slot 77, which is V-shaped, is formed in one end of the plunger 76, and, manifestly, as the plunger 
is reciprocated within the opening 75, more or 
less of the slot is exposed to the flow of fluid, 
whereby the flow area through said opening and 
past the partition 74 is controlled. A valve stem 
78 is connected to the other end of the plunger 
T6 and extends laterally from the valve body 73 
so that it may be connected by a coupling 79 to 
an operating rod 80 which projects into the cyl 
inder 6 of the lifting mechanism. Suitable 
stuffing boxes 8f and 82 surround the valve 
stem 78 and operating rod 80, respectively. The 
inner end of the rod 80 is provided with a roller 
or wheel 83 which is spaced from the exterior of 
the piston rod 25 of the counterbalance piston 26 
(Figure 4). A collar 84 is adjustably mounted on 
the rod 25 above the piston and is provided with 
an annular, upwardiy and outwardly inclined 
surface 85 so as to serve as a cam for actuating 
the rod 80. When the piston 26 moves to its 
upper position, the roller 83 of the rod 80 will be 
engaged by the bevelled surface 85 of the collar 
84, whereby said roller will ride upon said collar 
so as to gradually force said rod and the plunger 
6 to the position shown in Figure 2. 
With the plunger 6 in the position shown in 

Figures 1 and 10, the inner portion of the V-notch 
or slot 77 is exposed to the fluid and a flow of 
fluid through the opening 75 is permitted. In 
this position, the fluid flowing through the slot 
from the line 70 is substantially unrestricted as 
the area of the slot is substantially the same as 
the cross-sectional area of the line. If the 
plunger is moved through the opening to the 
left in Figure 10 by the cam collar 84 engaging 
the roller 83 of the rod 80, flow through the valve 
will be restricted and partially shut off as shown 
in Figure 2. By adjusting the coupling 79, the 
combined length of the stem 76 and rod 80 may 
be varied to alter the by-pass area of the notch 
77 and thereby vary the quantity of fluid flowing 
through the Opening 75 Of the valve body. A nut 
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86 may be screw-threaded onto the outer end 
of the rod 80 so as to engage the housing of the 
stuffling box 82 and limit the movement of said 
rod toward the rod. 25. It is pointed out that 
since the plunger 76 is constantly exposed to the 
fluid, the pressure of said fluid is utilized to move 
and maintain said plunger in its open position 
when the roller is not in engagement with the 
can collar. 
When the piston 24 is in its lowered position, 

the parts of the valve 72 will be in the position 
shown in Figures 1 and 10 to permit a substan 
tially unrestricted flow of fluid through the body 
2 of said valve to the pipe 3, annular space. 23 
and cylinder 22 to raise said piston. As the piston 
approaches the end of its upstroke, the bevelled 
Surface 85 of the upwardly moving collar 84 will 
engage the roller 83 of the rod. 80 to force the 
plunger. T6 outwardly to the left in Figure 1. Due 
to the V-notch or slot 77, flow through the valve 
body will be gradually restricted so as to deceler 
ate the speed of the upstroke of the piston, 
When the piston reaches the upper end of its 
stroke, the plunger 76 will have been moved to 
the position shown in Figure 2 to restrict and 
partially, cut off the flow of fluid through the 
Valve body so as to cushion the upstroke of said 
piston. Thus, the upstroke of the piston is cush 
ioned to prevent the occurrence of a shock or 
jar. As soon as the roller 83 is disengaged from 
the collar 84, the pressure of the fluid will move 
the plunger 76 to its open position to permit an 
increased flow through the flow to the annular 
space 23. Obviously, this increased flow will 
accelerate the downwardly moving piston. Since 
it is virtually impossible to accurately adjust an 
automatic valve of the type herein, described, a 
Small tube 87 is connected in the pipe 70 and by 
passes the valve 72 for conducting a predeter 
mined amount of pressure fluid to the annular 
space 23. The by-pass tube, which has a manual 
control valve 88 mounted therein, may be used 
for fine adjustments or may be put into use to 
compensate for wear in the valve 72 or some of 
its parts, ?. 
The lower end of the cylinder 6 is connected 

by a swaged coupling collar 89 to a T 90 which 
has a stuffing box 9 depending therefrom for 
packing off around the pump rods 2. The T 
90 communicates with the pipe O through a small 
tube 92, having a hand valve 93 mounted therein 
for admitting the pressure fluid to the cylinder 
6. A suitable tank 94 is also connected to the 
T by means of a pipe 95, having suitable hand 
valves. 96 and 97 mounted therein, and air under 
pressure is preferably stored in the tank. For 
lubricating the counterbalance piston 26 and the 
bore of the cylinder 16, a predetermined fluid or 
liquid level is maintained in the tank 94 as shown 
by the dotted line in Figures 1 and 2. This fiuid 
may be introduced into the tank from the pipe 
70 by means of the tube 92 and pipe 95. After 
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' sure fluid to overcome or lift one-half of the 
weight of the fluid column or load is required. 
On the downstroke of the piston 24, the pres 
sure of the fluid is the same and need be only 
sufficient to overcome that portion of the air 
pressure in excess of the weight of the sucker 
rods and pump plunger, since the remainder of 
said air pressure offsets or is balancing said rods 
and plunger. Due to the provision of this 
counterbalancing apparatus, a low operating 
pressure may be utilized to actuate the piston 
24, whereby the natural fluid may be economically 
lifted to the Surface. Obviously, since the same 
pressure or force is employed in lowering the 
piston 24 as in raising the same, a smooth uni 
form operation or reciprocation thereof is assured 
with minimum wear. 
In order to accommodate fluctuations in the 

volume or weight of the fluid column being lifted 
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by the pump plunger, a by-pass pipe 98 iscon 
nected in the pipe 95 between the valve 97 and 
T. 90 on either side of the valve 96. A check 
valve 99 is mounted in the by-pass pipe 98 for 
preventing a flow of the counterbalancing fiuid 
from the tank 94, to the cylinder 6, and for per 
mitting an unrestricted flow in the opposite 
direction from said cylinder to said tank. Due 
to the provision of the by-pass pipe and check 
valve, the valve 96 may be adjusted to restrict 
the flow of the counterbalancing fluid through 
the pipe 95 so as to control the rate of such flow. 
Thus, the fluid may be introduced into the cylin 
der 6, upon the upstroke of the piston 26, at a 
predetermined rate, whereby the speed or rate of 
movement of the piston on the upstroke is con 
trolled. Upon the downstroke of the counter 
balancing piston, since the check valve 99 per 
mits an unrestricted flow to the tank 94, the 
fluid will be exhausted from the cylinder 6 into 
said tank against the predetermined pressure 
therein, whereby the downward movement of 
said piston is controlled in accordance with such 
pressure. Thus, the rate of movement of the 
upstroke is controlled by the adjustment of the 
valve 96, while the downstroke, is controlled by 
the counterbalancing pressure in the tank, and 
therefore, the speed of operation of the piston 
may be accurately controlled, regardless of well 
loads. Manifestly, this arrangement makes pos. 
sible; a Smoother and more uniform operation 
of the mechanism irrespective of varying fluid 
columns or loads lifted by the pump plunger. 
A lateral exhaust pipe OO connects the upper 

end of the cylinder 6 to the pipe if and has a 
check valve Of mounted therein, whereby any 
fluid or air that accumulates within said cylinder 
above the piston 26 may be expelled therefrom 
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the desired quantity has been admitted to the 
tank, the valve 93 is closed to shut of the fiow or 
adjusted to permit the feeding of a few drops 
per minute, whereby any slippage of fluid, past 
the piston is compensated. 
The air within the tank 94, which is exerted 

against the underside of the piston 26, is prefer 
ably maintained under a pressure sufficient to 
balance the weight of the sucker rods f2 and 
pump plunger (not shown) as well as one-half 
of the weight of the natural fuid or load being 
lifted by said plunger. Therefore, in order to 
lift the operating piston 24, only sufficient pres 
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on the upstroke of said piston. To prevent the 
formation of a vacuum within the upper end of 
the cylinder, an air inlet valve O2 is connected 
in the pipe, 00, so that air may be drawn into 
said cylinder on the downstroke of the piston 
26. A suitable manual control valve C3 is 
mounted in the pipe 70 intermediate the tubes 
87 and 92, while a similar valve O4 is located 
in advance of said tube 92. For bleeding off air 
Or gaS pressure Which night accumulate within 
the elongate cap or housing 34, a small tube 05 
establishes communication between said housing 
and the exhaust pipe 7 . . A hand valve. O6-is 
connected in the tube so that the pressure with 
in the housing may be bled into the pipe 7 im 
mediately prior to the operation of the lifting 
mechanism and then closed during such opere - 
tion, 
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In operation, a pressure fluid is introduced into 

the annular space 23 by means of the pipe 70 
and 3 and, since the parts are in the position 
shown in Figure 1 and Figures 3 to 5, the fluid 
will flow through the cushioning slots 30 into 
the lower end of the cylinder 22. 
of this fluid acts against the underside of the 
piston 24 to move the same upwardly in its cylin 
der with the result that the piston rods 48 and 
25 secured to said piston, as well as the counter 
balance piston 26 connected to the rod 25, are 
raised. The lifting of the piston 26 causes the 
sucker rods f2 and pump plunger to be moved 
upwardly also since they are secured thereto by 
the rod 28. Toward the end of the upstroke of 
the piston, flow through the opening 75 of the 
valve 72 is restricted by the plunger 76 so as to 
decelerate the Speed of the movement of said 
piston. 
However, upward movement of the piston 24 

continues until the sleeve 6 which is carried 
by the rod 48 strikes the underside of the lower 
internal ribs 49 of the valve member 38. As has 
been hereinbefore explained, this engagement 
causes the spring 62 to be compressed and the 
sleeve 6 to telescope the sleeve. 59, whereby the 
flange 59a contacts the lower end of said sleeve 
6 to directly transmit the force of the fluid 
pressure exerted against the lower end of the 
piston 24 to the lower end of the valve member. 
When this pressure overcomes the pressure act 
ing downwardly on the flange 39 as well as the 
frictional resistance of the spring-pressed ball 66, 
the valve member is moved away from the seat 
2 to its upper or raised position (Figure 7), and 

such upward movement will be accelerated by 
the compression of the spring 62. Any fluid be 
tween the valve member and the seat 44 may 
bleed into the groove 45 and pipe 46 on the up 
ward movement of said member due to the re 
duced diameter of the extreme upper end 47 of 
said member, With the valve member in this 
position, its upper end will engage the Seat 44 
and communication between the annular space 
23 and the upper end of the cylinder 22 is estab 
lished. At the same time, the co-action of the 
can collar 85 and the role 83 of the rod 80 
moves the plunger outwardly to substantially 
close the opening 75 of the valve 72 as shown in 
Figure 2, whereby a restricted flow of fluid enters 
the space 23 through the reduced opening of said 
valve and the tube 87. Thus, the end of the up 
stroke of the piston is cushioned. 
The reduced flow of fluid to the space 23 will 

enter the upper end of the cylinder 22 by means 
of the slots 43 and the enlarged bore 3 of the 
valve body, whereby the pressure of said fluid 
Will be exerted against the upper surface as well 
as the underside of the piston 24. Since the 
effective cross-sectional area of the upper Sur 
face of the piston is greater than the underside 
thereof, the pressure of the fluid acting against 

The pressure 

0. 

20 

25 

30 

40 

5) 

55 

60 

the underside will be nullified. Whenever the . 
pressure of the fluid is sufficient to overcome the 
air pressure utilized as a counterbalance, the 
piston 24 will be forced to its lowered position. 
As the piston 24 moves downwardly, it is ob 

| vious that a downward movement will be im 
parted to the plunger of the pump due to the 
connection therebetween. As soon as the roller 
83 of the rod 80 is disengaged from the collar 
84, the pressure of the fuid in the pipe 70 will 
actuate the plunger 76 to fully open the valve 72 
(Figure 10) and permit an increased flow to the 
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movement of the piston will be accelerated, 
However, the end of the downstroke of the pis 
ton will be cushioned by the co-action of the 
depending skirt 29 of Sald piston and the cush 
ioning slots 30. 
The valve member 38 remains in its raised 

position until the sleeve 52 on the piston rod 48 
engages the upper internal ribs of said member 
(Figure 7). When the sleeve strikes the ribs 
and the piston rod continues its downward 
movement, the spring 55 confined within said 
sleeve is compressed, and the flange 54a moved 
into engagement with the lower end of the sleeve 
by the same telescoping the sleeve 54. Thus, 
the force of the fluid pressure acting downwardly 
on the piston 24 is applied directly to the upper 
end of the valve member to overcome the fric 
tional resistance of the spring-pressed ball 66 and 
the pressure exerted against the lower end of 
said valve member, whereby the latter is again 
lowered so that its seating surface 40 will en 
gage the seat 42 and shut of flow through the 
slots 43 into the upper end of the cylinder 22. 
The pressure of the fluid will then be exerted 
solely against the lower surface of the piston 24 
So as to again move the same upwardly, where 
by the operation is repeated. It is noted that 
although the hereinbefore described hydraulic 
lifting mechanism A is fully reciprocating, that 
is, raised and lowered by a pressure fluid, the 
same only exhausts on the upstroke thereof, 
whereby the valve mechanism is simplified. It 
is also pointed out that the lifting mechanism 
could be positioned within the bore of a well by 
disposing the various parts in concentric con 
ductors. 
In Figure 11, a modified form of control valve 

is shown and Said valve may be mounted in the 
mechanism at the same point as has been here 
in before described. The valve includes a valve 
body 33, similar to the valve body 33, which is 
connected by the coupling 35 to the housing 34 
and has its depending collar 32 screw-threaded 
into the upper end of the sleeve 20. An axial 
bore f36 extends vertically through the valve 
body and is provided with enlarged counterbores 
34 and 37 at its upper and lower ends. A valve 
member 38, similar to the valve member 38, is 
slidable in the bore 36 and has its lower end 
internally Screw-threaded to receive a collar 39. 
An external, radial flange or shoulder 40 is 
formed on the lower end of the collar to provide 
a seating surface. 
A collar 4, similar to the collar 4, is screw 

threaded into the upper end of the cylinder 22 
and engages within the bore of the depending 
collar 32. The bore of the collar f4 is en 
larged at its upper end SO as to be of substantially 
the Same diameter as the fange 40 of the collar 
39, whereby said flange has a snug sliding fit 
within the enlarged portion of the bore and en 
gages an annular valve seat 42 screw-threaded 
therein. To establish communication between 
the annular space 23 and the lower counterbore 
f37 of the valve body, angular flow slots or open 
ings i 43 are formed in the upper peripheral por 
tion of the collar f4. 
An annular, upstanding flange 35, of slightly 

iess diameter than the upper counterbore 34 

piston 24. Thus, the speed of the downward 75 

of the valve body, is preferably made integral 
with the external upper end of the valve mem 
ber 38, whereby the annular space between the 
flange and said counterbore permits fluid pres 
sure above said valve member to bleed into the 
groove 45 and pipe 46 in the same manner as the   
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reduced upper end 47 of the valve member 8, 
The flange 35 is arranged to engage a valve 
seat 45 formed by a collar 44 which is screw 
threaded into the lower end of the coupling 35, 
A flange 46, complementary to the flange 35, 
depends from the collar 44 and engages within 
said flange 35 when the valve member is moved 
upwardly to its raised position. When the mem 
ber 38 is in this position, the upper end of the 
flange 35 will engage the valve seat 45 and 
the upper end of said member will be engaged by 
the flange f46 to shut off communication be 
tween the groove 45 and the bore of the member. 
It is pointed out that the flange f40 of the collar 
39, which has a snug sliding fit within the bore 
of the collar 4, does not move out of engage 
ment with said bore until the flange f35 of the 
valve member has engaged the flange 46 to 
close the bore of said member. Thus, no fluid 
is admitted into the upper end of the cylinder 
22 through the annular space 23, slots 43 and 
counterbore 37 until after the exhaust pipe and 
groove have been shut off, whereby the Occur 
rence of a balanced condition is obviated. 
For raising the valve member 38, a short 

sleeve 47 is slidably mounted on the piston rod 
48 and is confined between the collars 60 and 64 
which are positioned in close proximity to each 
other. An external, annular flange. 48, of sub 
stantially the same diameter as the bore of the 
collar 4, is preferably made integral with the . 
upper portion of the sleeve for engaging the 
collar 39 of the valve member. 
of the flange (48 is such that when the same is 
in engagement with the valve member, the bore 
of Said member is closed to prevent the passage 
of fluid pressure thereinto. The upward move 
ment of the valve member 38 by the sleeve 47 
is Substantially the same as the upward move 
ment of the valve member 38 by the telescoping 
sleeves 59 and 6, hereinbefore described in the 
first form, with the exception that there is no 
frictional resistance to Such movement nor any 
spring for imparting a Snap-action to Said valve 
member. However, the telescoping sleeves 52 
and 54 and coiled spring 55 are employed to move 
the valve member 38 from its upper to its lower 
position in exactly the same manner as in the 
first form. The internal, radial, guide ribs 49 are 
formed within the upper end of the valve mem 
ber and within the collar 39 which is screw 
threaded into the lower end of Said member. 
During the upward movement of the piston 24, 

the seating surface of the flange 40 of the valve 
member will be held in engagement with the valve 
seat 42 by the fluid pressure exerted against 
the upper end of said member. Due to the pro 
vision of the flange i 35, the effective cross-sec 
tional area of the upper end of the valve member 
is greater than the small portion of the lower 
end of said member exposed to the fluid pressure. 
When the valve member is in its raised position 
With the upper end of the flange 35 engaging the 
valve seat 45 and the lower end of the flange 46 
engaging the upper end of said member, the effec 
tive cross-sectional area of the lower end of the 
member will be greater than that of its upper 
end. Thus, the fluid pressure maintains the 
member 38 in its raised and lowered positions 
and in snug engagement with the valve Seats 42 
and 45 until the position of said member is 
changed by the reciprocation of the piston 24 

- and its rod 48. 
If desired, the valve member 38 may be raised 

by the telescoping sleeves 59 and 6 and the coiled 
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spring 82 in place of the short sleeve 47 without 
affecting the operation of said valve member. It 
is noted that a plurality of hydraulic lifting mech 
anisms may be connected to a single source of 
fluid pressure instead of providing a separate 
Source for each mechanism. As shown in Figure 
12, lifting mechanisms A and B may have their 
fluid inlet pipes 70 communicating with a suitable 
pump 07 by means of a line 08. The pump is 
driven by a suitable engine 09 and is supplied 
With fluid from a reservoir f0. The fluid ex 
hausted from the mechanisms through the pipes 
lf is conducted to the reservoir by a line . 
Manual control valves for controlling the flow of 
fluid through the lines may be provided at vari 
OuS COnvenient pointS. 

In Figures 13 and 14, a slightly modified form 
of lifting mechanism is shown and includes the 
cylinder 20 within which the cylinder 22 is sup 
ported by the reduced, upstanding collar 2 of 
the stuffing box 9. A hollow piston f 24, similar 
to the piston 24, is slidably disposed within the 
cylinder 22 and is connected to the counterbal 
ancing piston 26 by a depending, tubular piston 
rod 25 which is screw-threaded into the lower 
end of the axial bore 26 of the piston, whereby 
the bore of the rod, communicates with the bore 
of said piston. The bore 26 also communicates 
with the cylinder 22 above the piston by means 
of a plurality of upwardly and outwardly inclined, 
radial ports 27. The lower end of the piston is 
reduced in diameter as shown at 29 and is ar 
ranged to co-act with the cushioning slots 30 of 
the cylinder 22 to absorb the shock of the down 
stroke of said piston in the same manner as the skirt 29 of the piston 24. 
A valve body 2, similar to the valve body 33, 

has its reduced, depending collar fl3 screw 
threaded into the upper end of the sleeve 20 and 
is provided with an axial bore 4, the intermedi 
ate portion of which is reduced to form a counter 
bore 5. A tubular valve member 6, similar to 
the valve member 38, is slidable in the counter 
bore 5 and has a similar radial flange or shoul 

5 der formed on its exterior adjacent its lower 
end. To provide an amplified seating surface, 
the underside of the fange is bevelled, as shown 
at 8, complementary to the valve seat 42 of the 
collar 4 which is screw-threaded into the upper 
end of the cylinder 22. A removable sleeve 9 is 
interposed between the valve member 6 and the 
counterbore f 5, whereby undue wear of said 
counterbore is prevented. The angular slots 43 
formed in the peripheral upper portion of the 
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collar 42 establish communication between the 
lower end of the bore 4 of the valve body and 
the annular space 23. 
The upper end of the valve body 2 is con 

nected by a coupling f 20, similar to the coupling 
35, to the lower end of a short cap or housing 2. 
A collar 22, having an annular groove 23 formed 
in its under-Surface, is screw-threaded into the 
lower end of the coupling 20 and depends within 
the upper end of the bore f4 of the valve body, 
whereby its groove provides a valve seat which is 
adapted to be engaged by the upper end of the 
valve member 6 as shown in Figure 14. The 
inner peripheral lower end portion of the collar 
22 terminates a short distance above the lower 
end of Said collar to form an annular, internal 
flange 28. Since the external diameter of the 
flange i 28 is slightly less than the, internal di 
ameter of the bore of the valve member if 6, an 
annular space or clearance is provided therebe 
tween to permit the escape of fluid trapped be   
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tween said member and the collar 22 upon the 
upward movement of the member. Obviously, the 
fluid within the upper end of the bore 4 may 
be displaced into the pipe 46 which communicates 
therewith upon the upstroke of the valve member. 

It is manifest that this valve member controls 
the admittance to and exhaust of fluid from the 
cylinder in the same manner as the valve mem 
bers 38 and 38 and that the pressure of this fluid 
actuates the piston 24 in the same mainer as the 
piston 24. A piston rod 30, of less diameter than 
the bore 26 of the piston, extends axially through 
said bore, the tubular rod 25, the valve member 
| 6 and through the housing 2. For guiding 
the piston rod 30 axially through the valve 
member, a plurality of internal, radial ribs 3 
are provided at the upper end of said valve mem 
ber. The piston rod is slidably connected to the 
piston by means of a flanged bushing 49 which 
is screw-threaded into the upper end of the bore 
of said piston and a nut 50 carried by the lower 
end of said rod. Since the nut 50 is of a diam 
eter greater than that of the bore of the bushing 
49, through which the piston rod extends, it 

is obvious that said rod may not be disconnected. 
from the piston without removing said nut or 
bushing... A sleeve f5?, having an external, radial 
shoulder or fiange 52 formed on its upper end, 
is screw-threaded into the upper end of the 
flanged bushing 49 and surrounds the piston rod 
f30 which is slidable through its bore. The upper 
end of the piston rod projects through a stuffing 
box 53 screw-threaded into the top of the hous 
ing f2ff and this stuffing box co-acts with the 
sleeve 5f and ribs 3 of the valve member to 
maintain said rod axially disposed. 

For raising the valve member, a short sleeve 
54 is slidably mounted on the sleeve 5 between 
the flange 52 of said sleeve and a collar 55 
positioned adjacent the upper end thereof. Thé 
sleeve is very similar to the sleeve 47 (Figure 
11) and has a similar external, annular flange 
56 made integral with its upper end for engag 
ing the lower end of the valve member. The 
diameter of the flange 56 is greater than the 
diameter of the bore of the valve member, where 
by said bore is closed to prevent the passage of 
pressure fluid thereinto when said fiange, is in 
engagement with the lower end of said member. 
The upward movement of the valve member 16 
by the sleeve 54 is exactly the same as the up 
ward movement of the valve member 38 by the 
sleeve 47, since the sleeve 5 which carries said 
sleeve 54 is connected to and is movable with the 
piston i 24. The valve member 6 is moved from 
its upper to its lower position by the telescoping 
sleeves 52 and 54 and coiled spring 55 in sub 
stantially the same manner as the valve members 
38 and 38, as has been hereinbefore described, 
With the exception that the lower end of the 
bushing 49 must engage the nut 50 carried by 
the piston rod 30 before said sleeves and spring 
will effect the downward movement of said valve 
member 6. Thus, the desired downward move 
ment of the piston 24 relative to the valve men 
ber and piston rod is permitted, with the result 
that said rod and the housing 12 may be of 
materially less length than the piston rod 48 and 
housing 34 of the first form. 

In order to prevent the formation of a fluid 
seal between the lower end of the bushing í 49 
and the upper surface of the nut 50 when the 
same are in engagement, a plurality of radial 
grooves or recesses. 57 are formed in the lower 
end of said bushing, thereby eliminating the poS 
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sibility of said nut adhering to the bushing. As 
has been hereinbefore explained, the piston rod 
f30 and its nut 50 remain stationary during the 
downward movement of the piston 24 until said 
nut is engaged by the bushing 49, whereby the 
nut, in effect, moves upwardly through the bore 
of the tubular piston rod 25 and the bore 26 
of Said piston. Due to the provision of the ports 
f27 in the piston, a portion of the fluid within the 
bore of the rod 25 and the bore of said piston 
above the nut 50 will be discharged into the cyl 
inder 22 above the piston by the relative upward 
movement of said nut so as to prevent resistance 
to such relative movement. However, the chief 
function of the ports 27 is to bypass the fluid 
displaced from the rod and piston bores to the 
cylinder upon the upWard movement of the piston 
and rod relative to the nut and piston rod 30. 
It is pointed out that the operation of the valve 
member 6 would not be materially affected if 
the same was actuated by the mechanisms of the 
valve members 38 and 38 instead of the particu 
lar mechanism which has been hereinbefore de 
scribed. It is also manifest that the valve mem 
bers 38 and 38, if desired, may be actuated by 
the mechanism of the valve member fis. 

In many instances, it may be desirable to utilize 
the gas or other pressure within the well casing 
to counterbalance the lifting mechanism in place 
of the air pressure as shown in Figure 15. In this 
event, a small tank 58 is substituted for the 
tank 94 and has its upper end connected by a 
pipe 59 to the flow outlet 60 of a casing head 
6 mounted on the upper end of the well casing 
0. Thus, communication is established between 

the interiors of the tank 58 and casing 0, where 
by the gas pressure within said casing may be ex 
erted upon the liquid within said tank in exactly 
the same manner as the air pressure. For con 
trolling the pressure of the gas delivered to the 
tank, a suitable pop-off valve 62 is mounted in 
the pipe, 59. A manual control valve 63 is also 
connected in the pipe between the pop-off valve 
62 and the flow outlet f 60. In some wells, the 

well fiuid will be standing within the casing in 
relatively close proximity to the Surface, with the 
result that there will be an accumulation of gas 
within the upper portion of said casing above the 
fluid level. Usually, this gas Will be under a 
pressure sufficient to be utilized for counter 
balancing the lifting mechanism, although such 
pressure is insufficient to force the well fluid up 
the tubing. In the event no pressure is present 
within the casing, a packer (not shown) may be 
inserted within the casing so as to seal off the 
annular space between the tubing and said cas 
ing and form an annular chamber thereabove. 
An auxiliary pressure may then be introduced 
into the annular chamber or the upper portion 
of the casing through the flow outlet 60 of the 
casing head 6f, whereby such pressure may be 
employed to counterbalance the lifting mech 
anism. 
As shown in Figure 16, the tank 58 may be 

eliminated entirely by connecting the pipe 59 
directly to the pipe 95. In this instance, the lu 
bricating liquid would be dispensed with and the 
pressure of the gas would be exerted directly 
against the underside of the counterbalancing 
piston 26. 
The foregoing description of the invention is 

explanatory thereof and various changes in the 
size, shape and materials, as well as in the details 
of the illustrated construction, may be made, 
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within the scope of the appended claims, without 
departing from the spirit of the invention. 
What we claim and desire to secure by Letters Patent is: 
1. A hydraulic lifting mechanism including, a 

cylinder, a piston arranged to reciprocate within 
the cylinder having its lower end exposed to a 
pressure fluid for raising the same, an annular 
sleeve valve forming a continuation of said cylin 
der and adapted to expose the upper end of the 
piston to the pressure fluid upon the completion 
of its upstroke, the upper end of said piston hav 
ing a greater cross-sectional area than the lower 
end thereof, whereby the pressure of said fluid 
will force the piston downwardly, and means car 
ried by said piston and movable through said 
valve for actuating the valve to control the movement of the piston. 

2. A hydraulic lifting mechanism including, a 
cylinder, a pressure responsive member movable 
in the cylinder having its lower end exposed to a 
pressure fluid for raising the same, means for 
admitting the fluid to the upper end of the mem 
ber upon the completion of its upstroke so as to 
force the same downwardly, means for control 
ling the flow of fluid to the cylinder, means for 
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actuating the controlling means to restrict 'the 
flow of fluid therethrough as the member ap 
proaches the upper end of its stroke to cushion 
the upstroke thereof, and means for restricting 
the discharge of fluid from the lower end of said 
cylinder to cushion the downstroke of said mem 
ber. r 

3. A hydraulic lifting mechanism including, a 
cylinder, a pressure responsive member movable 
in the cylinder having its lower end exposed to a 
pressure fluid for raising the same, means for 
directing a portion of the fluid to the upper end 
of the member upon the completion of its up 
stroke, the upper end of said member having a 
greater CrOSS-Sectional area than the lower end 
thereof, whereby the pressure of said fluid will 
force the member downwardly, means for re 
stricting the flow of the fluid to the cylinder as 
said member approaches the upper end of its 
stroke to cushion the upstroke thereof, and means 
for restricting the discharge of fluid from the 
lower end of said cylinder to cushion the down 
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stroke of the member. 
RAPH. C. FAREY. 
J. W. GILLESPE. 
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