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Filed July 17, 1963, Ser. No. 295,640 
28 Clains. (C. 91-44) 

This invention relates to an improved construction for 
a cylinder, and more particularly, to an improved con 
struction for a cylinder which is automatically locked in 
a predetermined position which lock may be readily re 
leased by application of fluid pressure which operates the 
cylinder and which construction allows for a positive mo 
tion of a piston to one end of the cylinder upon interrup 
tion of fluid under pressure to the cylinder. 
The use of fluid operated cylinders as remote control 

devices, or more specifically, as fluid motors has achieved 
a wide degree of acceptance. In certain applications, it 
is desirable for a cylinder to be locked in a preselected 
position. Many devices are provided to accomplish this 
result. However, the release of the cylinder after it is 
securely locked presents additional problems. It is ap 
parent that various means may be provided in which extra 
lines are provided to unlock the cylinder by a separate op 
erator action. It is, also, apparent that arrangements of 
this type are expensive to manufacture and expensive to 
maintain. It is, therefore, a principal object of this inven 
tion to provide a fluid operated cylinder which has an 
inexpensive locking device formed integral with the cyl 
inder which lock is released by the operation of fluid 
pressure which, also, operates the cylinder. 

It is another object of the present invention to provide 
a cylinder construction which provides for moving the 
cylinder piston to a predetermined position upon interrup 
tion of the fluid pressure to the cylinder. 

It is a further object of the instant invention to pro 
vide a cylinder construction which allows the cylinder to 
have its piston rapidly moved to a predetermined position, 
but the piston has a means for deceleration as it ap 
proaches the end of its travel. 
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Another object of the herein disclosed invention is to 
provide a "fail safe" cylinder construction which allows 
the cylinder to assume a predictable attitude upon failure 
of fluid pressure to the cylinder which cylinder will be 
locked in a preselected position. 

It is a still further object of the present invention to 
provide a cylinder construction which is economical to 
manufacture and has a high degree of reliability. 

Other objects and uses of the herein disclosed invention 
will become readily apparent to those skilled in the art 
upon a perusal of the following specification in light of 
the accompanying drawings in which: 
FIGURE 1 is a partial cross-sectional view and a par 

tial diagrammatic view showing an installation in which 
a cylinder embodying the present invention is used to 
operate a door or valve; 
FIGURE 2 is a partial cross-sectional view of the cyl 

inder shown in FIGURE 1: 
FIGURE 3 is a cross-sectional view taken on line 3-3 

of FIGURE 2; 
FIGURE 4 is a fragmentary cross-sectional view of a 

portion of the cylinder shown in FIGURE 2 and taken 
on line 4-4 of FIGURE 3 showing the cylinder in a rest 
or lock position; 
FIGURE 5 is a fragmentary cross-sectional view of the 
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2 
cylinder shown in FIGURE 4, but with the cylinder 
shown in an unlocked attitude; 
FIGURE 6 is a fragmentary cross-sectional view of a 

portion of the cylinder shown in FIGURE 4 showing a pis 
ton moving toward a head; 
FIGURE 7 is a cross-sectional view taken on line 7-7 

of FIGURE 4; 
FIGURE 8 is an enlarged fragmentary cross-sectional 

view taken on line 8-8 of FIGURE 3 showing in detail a 
fluid flow path through the cylinder head; 
FIGURE 9 is substantially identical to FIGURE 8 but 

showing a valve in a discharged attitude; and 
FIGURE 10 is a plan view of the top of the valve shown 

in detail in FIGURES 8 and 9. 
Referring now to the drawings and especially to FIG 

URE 1, a base foundation 10 is shown in a fragmentary 
view with a liner 12 mounted in an opening in the foun 
dation. Attached to the liner is a valve seat 14 which has 
a gasket 15 mounted on one face adjacent to its periph 
ery. An operator tube 16 is positioned in the central por 
tion of the seat and the operator tube is supported there 
in by webs 18. An operator flange 20 is mounted on 
tube 16. A cylinder 22, embodying the herein disclosed 
invention, is attached to flange 20 by a plurality of 
screws 23. The cylinder includes a rod 24 which is slide 
able through the flange 20 and has a door or valve 26 
mounted on its outermost end. The door has a spring 
block 28 fixed to it with a compression spring 30 ex 
tending between the spring block and the flange 20. 

In this instance, the cylinder 22 is a pneumatic cylinder 
which is operated by air under pressure. The cylinder 22 
includes a cylinder valve 32 which is connected to a three 
way valve 34 by a pipe 35. The three-way valve is con 
nected to a manual pump 36 through a ball check valve 
38 and to a motorized pump 40 through a valve 42, an 
accumulator 44 and a second ball check valve 46. 

Looking now to FIGURE 2, it may be seen that the 
cylinder includes a tube 48 which has a head 50 attached 
to one end as is evident in FIGURE 1. Head 50 is se 
cured to the mounting flange 20 by the plurality screws 
23. The other end of the tube has a head 54 sealingly 
attached thereto. The heads are secured to the tube by 
conventional tie bolts 56. Slideably mounted in the tube 
is a piston 58. The piston has a groove 60 with an O-ring 
62 mounted therein so that the piston is sealingly con 
nected to the interior surface of the tube. The piston 58 
is threadedly connected to one end of the rod 24 which 
rod is axially movable in head 50. 
The head 54 contains an axial aperture 64 with a radial 

aperture 66 opening into the axial aperture and connect 
ing the interior of the tube with the valve 32. The axial 
aperture 64 includes a reduced portion 68 for reasons 
which will become apparent hereinafter. 

Looking now to FIGURE 4, it may be seen that a spring 
rod 70 has one end threadedly connected to the rod 24 
and a set-screw 72 prevents loosening of the rods. The 
spring rod has a cushion reduction portion 74 adjacent to 
the rod 24, which portion 74 has a cushion sleeve 76 
mounted thereon. The cushion sleeve 76 is cooperative 
with the reduced portion 68 of the axial aperture to cush 
ion the piston 58 as it approaches head 54. The spring 
rod 70 includes an annular lock 78 which is cooperative 
with a rod lock, generally indicated by numeral 80, in a 
manner which will be described in detail hereinafter. A 
spring plate 82 is connected to the spring rod 70 in a con 
ventional manner. A compression spring 84 is positioned 



3. 
in engagement with the spring plate 82 and the head 54 so 
that the spring 84 constantly urges the piston 58 toward 
the head 54. A spring cover 86 is secured to the head 54 
by bolts 88 in order to cover the spring and the spring rod. 
The construction of the rod lock 80 is clearly shown in 

FIGURES 4 through 7. The rod lock includes an an 
nular ball stop 90 which is positioned in engagement with 
the head 54. It is apparent that the spring rod 70 is free 
to slide through the annular ball stop and that there is a 
considerable space between the ball stop and the spring 
rod to allow fluid to flow therebetween. The ball stop is 
held in position by a lock tube 92 which is in sealing en 
gagement with the head 54 in that a seal 94 is positioned 
between the end of the lock tube 92 and the head 54. 
Welded to the lock tube is a lock tube flange 96 which 
has a plurality of bolts 98 securing the flange to head 54. 
The lock tube is concentric with the spring rod 70. A lock 
sleeve stop 100 is positioned inside the lock tube, and the 
stop 100 is held in one direction by a snap-ring 102. The 
stop 100 has a seal 104 mounted in its interior surface 
for engagement with the spring rod 70. A spacer sleeve 
106 is mounted inside the tube 92 and adjacent to the stop 
100. Positioned between the spacer sleeve 186 and the 
ball stop 90 is a lock sleeve or lock piston 108. The lock 
sleeve 108 is slidable relative to the tube 92 and has an 
O-ring 110 mounted therein in sealing engagement with 
the tube 92 to form a seal therebetween. The sleeve has 
an O-ring 112 mounted in its interior surface so that the 
O-ring 112 is in sealing engagement with the spring rod 
70. The spring rod may slide through the sleeve and still 
have a seal therebetween for reasons which will become 
apparent hereinafter. The sleeve 188 has a chamfered 
annulus 114 formed integral at one end which annulus 114 
is engageable with twelve lockballs 116. The annulus 114 
is enlarged to receive and to hold the balls 16 when the 
balls are positioned in the lock groove 78. A lock spring 
118 is mounted between the stop 100 and the sleeve 108 
constantly urging the sleeve toward the ball stop 90 and 
into engagement with the balls 116. 

Looking now to FIGURES 8 through 10, the construc 
tion of the cylinder valve 32 is clearly shown therein. 
The cylinder valve 32 includes a valve sleeve 120 which 
has a plurality of discharge ports 122 on the end adjacent 
to the head 54. A valve body 124 is slideably mounted in 
the sleeve 120. The valve body includes a sealing groove 
126 which has an O-ring 128 mounted therein and in seal 
ing engagement with the interior of the valve sleeve 120. 
The valve body contains an axial aperture 130 which pro 
vides a fluid flow path through the valve body. The axial 
aperture contains a restricted portion 132 which has a ball 
134 sealably mounted therein. The ball 132 has a spring 
136 constantly urging the ball into engagement with the 
restricted portion 132. The spring is in engagement with 
a washer 138 which is held in position by a snap-ring 140. 
The valve body has a seal 142 mounted in one end which 
Seal is engageable with the head 54 to form a seal there 
between. At the other end of the sleeve 120, there is a 
top 144. The top includes an O-ring 146 which provides 
a seal between the top and the sleeve 120. A plurality of 
screws 148 are positioned in the top and are mounted 
in the head 54 to hold the valve in place and to hold the 
top in sealing engagement with the valve sleeve. The top 
144 contains an aperture 150 which provides a fluid flow 
path to pipe 35 which is connected to valve 34. A spring 
154 is mounted in the aperture 130 and in engagement 
with the top 144 in order to urge constantly the valve body 
into a sealing engagement with the head 54. 

In the normal operation of the instant device, pneumatic 
pressure is generated in the pump 40 to displace the 
check valve 46. The pressure builds up in accumulator 
44, and the air flows through valve 42 and then through 
valve 34. The air under pressure flows through pipe 35 
into the cylinder valve or dump valve 32. The air under 
pressure applies a force to the upper portion of the valve 
body. It may be noted that there is a differential area be 
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tween the upper portion of the valve body 124 and the 
lower portion, that is, the portion in engagement with the 
cylinder head 54, inasmuch as the cylinder head 54 has 
a seal 42 which is substantially smaller in diameter than 
the upper portion of the head. Furthermore, it may be 
noted that the spring 154, also, provides a force to keep 
the valve body in engagement with the cylinder head. 
The air pressure displaces the ball 134 against the force 
of spring 136 so that the air then enters the radial aper 
ture 66. The air under pressure flows into the axial ap 
erture 64 and the air under pressure applies a force to the 
piston 58. It should be noted at this point that the piston 
58 is locked into a predetermined position by the balls 116 
which are positioned in lock groove 78. The balls are 
held in position by the sleeve 108. As the pressure builds 
up in the axial aperture 64, a force is applied to the end 
of the sleeve 108 which is adjacent to the head 54. When 
sufficient pressure is built up the pressure overcomes the 
force of spring 118 to move the sleeve 108 to the right as 
viewed in FIGURES 4, 5, 6, 8, and 9. Once the sleeve 
108 is moved to the right, it engages the spacer 106 and 
the sleeve then assumes the attitude shown in FIGURE 5. 
As the pressure continues to build up in the tube 48, a 
force is applied to the piston 58 to move the piston to 
the left. The piston is moved to the left, and the balls 116 
are forced out of the groove 78 inasmuch as the balls in 
the groove engage the stop 90. It should be noted that the 
pressure in the tube must be of a sufficient magnitude to 
overcome the force of spring 84. As the piston 58 moves 
toward the head 50, the valve or door 26 is moved away 
from the seat 14 and seal 15. The piston then comes 
into engagement with head 50, which head, also, acts as 
a stop means for the piston. It should be noted that the 
valve or door 26 is held in an open position by the fluid 
pressure developed by the pump 40. It may be further 
noted that in the event that the mechanized pump 40 
should break down, a hand operated pump 36 may be 
used to open the door 26. That is, the pump 36 is oper 
ated thereby displacing ball check valve 36 and fluid pres 
sure is delivered to pipe 35 through the valve 34. 
When it is necessary to close the valve 26, the pump 40 

is interrupted in its normal operation. The pressure in the 
pipe 35 thereby drops. This drop may, also, be accom 
plished by opening valve 34 to the atmosphere. By either 
operation, the result is that there is substantially greater 
pressure in the tube 48 than there is in the pipe 35. This 
differential pressure closes the ball check valve in the 
valve body, that is, the ball 134 is placed into Sealing en 
gagement with the valve body and the differential pressure 
causes the valve body 124 to be displaced from the cylin 
der head 54. Once the valve body is shifted away from 
the cylinder head and the seal is broken, the air is expelled 
through the discharge ports 122 to the atmosphere, that 
is, the air flows out through the radial aperture 66. 
With a decrease in pressure, the return Spring 84 ap 

plies a force to the spring plate 82 to the right thereby 
pulling the piston 58 toward the head 54. As the piston 
58 moves to the right, the air is expelled through the dump 
valve. When the piston approaches the head 54, the 
sleeve 76 enters the restricted aperture 68, thereby re 
stricting the flow of fluid out of the tube 48, that is, from 
the space between the piston 58 and the head 54. The 
piston is cushioned as it approaches the head. Once the 
piston reaches its furthermost position in engagement with 
the cylinder head 54, the balls 116 drop into the lock 
groove 78 and the sleeve 108 slides to the left by the ac 
tion of the lock spring to lock the balls into position. 
Thereby, locking the piston into a position which is to 
its furthest right, also, closing the opening in the valve 
seat 14. It should be noted that the piston is firmly 
locked into position. The piston cannot move to the right 
since it is in engagement with the head 54. The piston 
is prevented from moving to the left because the balls 
engage stop 90 and they must be expelled radially in order 
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to allow the rod to move, but the annulus 114 prevents 
radial expulsion of the balls. 

It may be appreciated that through a force may tend 
to pull the door 26 away from the valve seat 14, the 
locking of the cylinder prevents a pulling open of the door. 
There is a firm lock which prevents the door from being 
opened. 

It may, also, be noted that the instant construction pro 
vides a device which causes the door 26 to close when the 
pressure fails in pipe 35, thus there is a fail safe pro 
vision in the instant construction. 

Although a specific embodiment of the instant invention 
has been shown and described in detail above, it is ap 
parent that those skilled in the art may make various 
modifications and changes without departing from the 
spirit and scope of the present invention. It is to be ex 
pressly understood that the instant invention is limited 
only by the appended claims. 
What is claimed is: 
1. A fluid operated cylinder comprising, in combina 

tion, a tube, a first head sealingly mounted on one end 
of said tube, said head having a flow path for a fluid 
therethrough, a valve sleeve having one end connected to 
the first head in communication with the flow path in said 
head, said valve sleeve having an escape port in one end 
adjacent to the first head, a valve top sealingly engageable 
with the other end of the valve sleeve, said valve top 
having an aperture containing therein for connection 
to a fluid source, a sliding valve body sealingly and slide 
ably mounted in the valve sleeve, said valve body having 
an axial aperture contained therein to allow fluid to flow 
through the valve body, a seal mounted in one end of the 
sliding valve body sealingly engageable with the first head, 
a spring mounted in the valve sleeve urging the valve body 
into sealing engagement with the first head, a spring 
loaded ball check mounted in the valve body to prevent 
flow of fluid in a direction from the first head toward the 
valve top, a second head mounted on the other end of 
said tube, a piston sealingly and slideably mounted in 
said tube and being axially movable between said heads, 
a rod having one end connected to said piston and being 
axially movable in said axial aperture of the first head, 
said rod having an annular lock groove formed in its 
outer periphery, a lock tube fixed to the first head and 
being concentric with the rod, a lock sleeve sealingly and 
slideably engaging the rod and sealingly and slideably 
engaging the lock tube, a plurality of lock balls in en 
gagement with the Iod and being positionable in the an 
nular lock groove to be locked in said groove by the lock 
sleeve, a lock sleeve stop mounted within the lock tube 
and being held in one direction, and a lock spring posi 
tioned between the lock sleeve and the lock stop con 
stantly urging the lock sleeve toward the first head, where 
by fluid under pressure enters the valve top and displaces 
the ball check in the valve body to flow through the axial 
aperture in the valve body and pass through the fluid flow 
path of the first head to apply a force to the lock sleeve 
to disengage the lock balls and to apply a force to the pis 
ton to move the piston and rod relative to the head, and 
release of the pressure allows pressure built up in the 
tube to close the ball check valve and to move the sliding 
Valve body relative to the valve sleeve to allow fluid to 
exhaust through the exhaust port. 

2. A fluid operated cylinder comprising, in combina 
tion, a tube, a first head sealingly mounted on one end of 
said tube, said head having a flow path for a fluid through 
said head, a second head mounted on the other end of 
said tube, a piston sealingly and slideably mounted in 
said tube and being axially movable between said heads, a 
rod connected to said piston and extending through the 
axial aperture of the first head, a cushion sleeve connected 
to said piston and being cooperative with the flow path 
in the first head to cushion the piston as it reaches the 
end of its stroke toward the first head, said rod having 
an annular iock groove formed in its outer periphery, a 
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plurality of lock balls in engagement with the rod and be 
ing positionable in the annular lock groove, a lock sleeve 
sealingly and slideably engaging the rod and being en 
gageable with the balls to hold the balls in the annular 
lock groove, a lock tube being concentric with and seal 
ingly engageable with said lock sleeve and being fixed to 
the said head, a lock sleeve stop mounted within the lock 
tube and being held in one direction, and a lock spring 
positioned between the lock sleeve and the lock stop con 
stantly urging the lock sleeve toward the first head. 

3. A fluid operated cylinder comprising, in combina 
tion, a tube, a first head sealingly mounted on one end of 
said tube, said first head having an aperture contained 
therein providing a fluid flow path between the interior 
and exterior of the tube, a valve sleeve mounted on the 
first head in communication with the aperture, said valve 
sleeve an escape port adjacent to the first head, a siding 
valve body sealingly and slideably mounted in the valve 
sleeve, said valve body having an axial aperture con 
tained therein to allow fluid to flow through the valve 
body, a seal mounted on one end of the body for sealing 
engagement with the first head, means mounted in the 
valve body to prevent flow of fluid through the axial aper 
ture in said valve body in a direction away from the 
first head, a second head mounted on the other end of 
the tube, a piston sealingly and slideably mounted in the 
tube and being movable between the heads, a rod con 
nected to the piston and being axially movable in one of 
said heads, a rod lock, connnected to said rod for locking 
said rod in one position, said rod lock being releasable by 
the application of fluid pressure. 

4. A fluid operated cylinder comprising, in combina 
tion, a tube, a first head sealingly mounted on one end 
in said tube, said first head having an aperture contained 
therein providing a fluid flow path between the interior 
and exterior of the tube, a valve connected to said first 
head for connecting a source of fluid to the aperture in 
said head and to allow fluid to discharge from the tube 
when fluid pressure inside the tube is substantially greater 
than the fluid pressure of the source of the fluid, a second 
head mounted on the other end of the tube, a piston 
sealingly and slideably mounted in the tube and being 
movable between the heads, a rod connected to the piston 
and being axially movable in one of said heads, and a rod 
lock connected to said rod for locking said rod in one 
position, said rod lock being releasable by the application 
of fluid pressure which simultaneously releases the lock 
and moves said piston. 

5. A fluid operated cylinder comprising, in combination, 
a tube, a first head sealingly mounted on one end of said 
tube, said first head having an aperture contained therein 
providing a fluid flow path between the interior and exite 
rior of the tube, a second head mounted on the other 
end of the tube, a piston sealingly and slideably mounted 
in the tube and being movable between the heads, a 
cushion plunger connected to said piston and cooperative 
with one of said heads to cushion the piston as it ap 
proaches said head, a rod connected to the piston and 
being axially movable in one of said heads, a rod lock 
connected to Said rod for locking said rod in one position, 
and means connected to said rod lock and being operable 
by fluid pressure to release said rod lock. 

6. A fluid operated cylinder comprising, in combina 
tion, a tube, a first head sealingly mounted on one end of 
said tube, said first head having an aperture contained 
therein providing a fluid flow path between the interior 
and exterior of the tube, a second head mounted on the 
other end of the tube, a piston sealingly and slideably 
mounted in the tube and being movable between the 
heads, a return spring positioned outside of the tube and 
being connected to the piston for constantly urging the 
piston toward one of said heads, and a lock for connec 
tion to the piston for holding the piston at a predeter 
mined position and said lock being releasable by the 
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application of fluid pressure to release simultaneously 
said lock and to move the piston. 

7. A fluid operated cylinder comprising, in combina 
tion, a tube, a first head sealingly mounted on one end 
of said tube, said first head having an aperture contained 
therein providing a fluid flow path between the interior 
and exterior of the tube, a second head mounted on the 
other end of the tube, a rod being axially movable in one 
of said heads, a rod lock connected to said rod for lock 
ing said rod in one position, a piston sealingly and slide 
ably mounted in the tube and being connected to one 
end of said rod, a return spring positioned outside of the 
tube and being connected to the piston for constantly 
urging the piston toward one of said heads, and a cushion 
plunger connected to said piston and cooperative with one 
of said heads to cushion the piston as it approaches said 
head. 

8. A fluid operated cylinder comprising, in combina 
tions, a tube, a first head sealingly mounted on one end 
of said tube, said first head having an aperture contained 
therein providing a fluid flow path between the interior 
and exterior of the tube, a valve connected to said first 
head for connecting a source of fluid to the aperture in 
said head and to allow fluid to discharge from the tube 
When fluid pressure inside the tube is substantially greater 
than the fluid pressure of the source of fluid, a second 
head mounted on the other end of the tube, a piston seal 
ingly and slideably mounted in the tube and being mov 
able between the heads, a rod connected to the piston 
and being axially movable in one of said heads, a return 
spring positioned outside of the tube and being connected 
to the piston for constantly urging the piston toward one 
of said heads, and a rod lock connected to said rod for 
locking said rod in one position. 

9. A fluid operated cylinder comprising, in combina 
tion, a tube, a first head sealingly mounted on one end of 
said tube, said first head having an aperture contained 
therein providing a fluid flow path between the interior 
and exterior of the tube, a second head mounted on the 
other end of the tube, a piston sealingly and slideably 
mounted in the tube and being movable between the heads, 
a cushion plunger connected to said piston and cooper 
ative with one of said heads to cushion the piston as it 
approaches said one head, a return spring positioned out 
side of the tube and being connected to the piston for 
constantly urging the piston toward one of said heads, and 
a rod connected to the piston and being axially movable 
in one of said heads. 

10. A fluid operated cylinder comprising, in combina 
tion, a tube, a first head sealingly mounted on one end 
of said tube, said first head having an aperture con 
tained therein providing a fluid flow path between the 
interior and exterior of the tube, a second head mounted 
on the other end of the tube, a piston sealingly and slide 
ably mounted in the tube and being movable between the 
heads, a cushion plunger connected to said piston and 
cooperative with one of said heads to cushion the piston 
as it approaches said head, a valve connected to said 
first head for connecting a source of fluid to the aperture 
in said head and to allow fluid to discharge from the tube 
when fluid pressure inside the tube is Substantially greater 
than the fluid pressure of the source of the fluid, a rod 
connected to the piston and being axially movable in one 
of said heads, and a rod lock connected to said rod for 
for locking said rod in one position, said rod lock being 
releasable by the application of fluid pressure. 

11. A fluid operated cylinder comprising, in combina 
tion, a tube, a first head sealingly mounted on one end of 
said tube, said first head having an aperture contained 
therein providing a fluid flow path between the interior 
and exterior of the tube, a second head mounted on the 
other end of the tube, a piston sealingly and slideably 
mounted in the tube and being movable between the 
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8 
a source of fluid to the aperture in said head and to 
allow fluid to discharge from the tube when fluid pressure 
inside the tube is substantially greater than the fluid pres 
Sure of the source of the fluid, a cushion plunger connected 
to said piston and cooperative with one of said heads to 
cushion the piston as it approaches said head, a rod con 
nected to the piston and being axially movable in one 
of said heads, and a return spring positioned outside of 
the tube and being connected to the piston for constantly 
urging the piston toward one of said heads. 

12. A fluid operated cylinder comprising, in combina 
tion, a tube, a first head sealingly mounted on one end 
of said tube, said first head having an aperture contained 
therein providing a fluid flow path between the interior 
and exterior of the tube, a valve sleeve mounted on the 
first head communicating with the aperture, said valve 
sleeve having an escape port adjacent to the first head, a 
sliding valve body sealingly and slideably mounted in the 
valve sleeve, said valve body having an axial aperture 
contained therein to allow fluid to flow through the valve 
body, a seal mounted in one end of the body for sealing 
engagement with the first head, means mounted in the 
valve body to prevent flow of fluid through the valve body 
in a direction away from the first head, a second head 
mounted on the other end of the tube, a piston sealingly 
and slideably mounted in the tube and being movable 
between the heads, a rod connected to the piston and 
being axially movable in one of said heads, and a rod lock 
connected to said rod for locking said rod in a selected 
position. 

13. A fluid operated cylinder comprising, in combina 
tion, a tube a first head sealingly mounted on one end of 
said tube, said first head having an aperture contained 
therein providing a fluid flow path between the interior 
and exterior of the tube, a valve sleeve having one end 
connected to the first head for communicating with the 
aperture in said head, said valve sleeve having a discharge 
port in the end adjacent to the first head, a sliding valve 
body sealingly and slideably mounted in the valve sleeve, 
said valve body having an axial aperture contained there 
in to allow fluid to flow through the body, means con 
nected to said valve body to interrupt the flow of fluid 
through the valve body in a direction away from the first 
head, a sealing member on the end of the valve body 
adjacent to the end of the sleeve having the discharge 
port sealingly engageable with the first head, a second 
head mounted on the other end of the tube, a piston 
sealingly and slideably mounted in the tube and being 
movable between the heads, and a rod connected to the 
piston and being axially movable in one of said heads. 

14. A fluid operated cylinder comprising, in combina 
tion, a tube, a first head sealingly mounted on one end 
of said tube, said first head having an aperture contained 
therein providing a fluid flow path between the interior 
and exterior of the tube, a valve connected to Said first 
head for connecting a source of fluid to the aperture in 
said head and to allow fluid to discharge from the tube 
when fluid pressure inside the tube is substantially greater 
than the fluid pressure of the source of fluid, a second 
head mounted on the other end of the tube, a piston Seal 
ingly and slideably mounted in the tube and being mova 
ble between the heads, a rod connected to said piston and 
being axially movable in one of said heads, said rod 
having an annular lock groove formed in its Outer pe 
riphery, a plurality of lock balls in engagement with the 
rod and being positionable in the annular lock groove, a 
lock sleeve sealingly and slideably engaging the rod and 
being engageable with the balls to hold the balls in the 
annular lock groove, a lock tube being concentric with 
the lock sleeve and being sealingly engageable with the 
lock sleeve, said lock tube being fixed to one of said heads, 
a lock sleeve stop mounted within the lock tube and being 
held in one direction, and a lock sleeve positioned between 
the lock sleeve and the lock stop constantly urging the 

heads, a valve connected to said first head for connecting 75 lock sleeve toward the balls. 
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5. A fluid operated cylinder comprising, in combina 
tion, a tube, a first head sealingly mounted on one end 
of said tube, said first head having an aperture contained 
therein providing a fluid flow path between the interior 
and exterior of the tube, a valve connected to said first 
head for connecting a source of fluid to the aperture in 
said head and to allow fluid to discharge from the tube 
when fluid pressure inside the tube is substantially greater 
than the fluid pressure of the source of fluid, a second 
head mounted on the other end of the tube, a piston 
sealingly and slideably mounted in the tube and being 
Inovable between the heads, a return spring positioned 
outside of the tube and being connected to the piston for 
constantly urging the piston toward one of said heads, 
a cushion plunger connected to said piston and coopera 
tive with one of said heads to cushion the piston as it 
approaches said head, a rod connected to the piston 
and being axially movable in one of said heads, said rod 
having an annular lock groove formed in its outer periph 
ery, a plurality of lock balls in engagement with the rod 
and being positionable in the annular lock groove, a lock 
sleeve sealingly and slideably engaging the rod and being 
engageable with the walls to hold the balls in the annular 
lock groove, a lock tube being concentric with and seal 
ingly engageable with said lock sleeve and being fixed 
to one of said heads, a lock sleeve stop mounted within 
the lock tube and being held in one direction, and a lock 
spring positioned between the lock sleeve and the lock 
stop constantly urging the lock sleeve toward the balls. 

i6. A fluid operated cylinder comprising, in combina 
tion, a tube, a first head sealingly mounted on one end of 
said tube, said head having an axial aperture therein 
to provide a flow path for a fluid through said head, a 
second head mounted on the other end of said tube, a 
piston sealingly and slideably mounted in Said tube and 
being axially movable between said heads, a rod con 
nected to said piston and being axially movable through 
one of said heads, said rod having an annular lock groove 
formed in its outer periphery, a plurality of lock bails 
in engagement with the rod and being positionable in the 
annular lock groove, a lock sleeve sealingly and slideably 
engaging the rod and being engageable with the balls to 
hold the balls in the annular lock groove, a lock tube 
being concentric with the lock sleeve and being slideably 
engageable with said lock sleeve, a lock sleeve stop 
mounted within the lock tube and being held in one 
direction, a lock spring positioned between the lock sleeve 
and the lock stop constantly urging the lock sleeve toward 
the lock balls, and a sleeve spacer positioned between the 
lock sieeve and the lock stop to limit the movement of 
the lock sleeve. 

17. A fluid operated cylinder comprising, in combina 
tion, a tube, a first head sealingly mounted on one end of 
said tube, said head having a flow path for a fluid through 
said head, a second head mounted on the other end of 
said tube, a piston sealingly and slidably mounted in said 
tube and being axially movable between said heads, a 
rod connected to the piston and being axially movable in 
the first head, a spring plate fixed to the rod, a compres 
sion spring mounted in engagement with the spring plate 
and the first head to urge constantly the piston toward 
the first head, said rod having an annular lock groove 
formed in its outer periphery, a plurality of lock balls 
in engagement with the rod and being positionable in the 
annular lock groove, a lock sleeve sealingly and slidably 
engaging the rod and being engageable with the balls to 
hold the balls in the annual lock groove, a lock tube 
being concentric with the lock sleeve and being sealingly 
engageable with said lock sleeve fixed to the first head, a 
lock sleeve stop mounted within the lock tube and being 
held in one direction, and a lock spring positioned be 
tween the lock sleeve and the lock stop constantly urging 
the lock sleeve toward the first head, whereby position 
ing of the annular grove in the rod adjacent to the ball 
stop allows the lock balls to fall into said groove and to 
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be held therein by the lock sleeve, and the rod is unlocked 
by applying pressure to the lock sleeve against the force 
of the lock spring to retract the lock sleeve and the same 
pressure simultaneously urges the piston to move and 
carry with it the rod. 

18. A fluid operated cylinder comprising, in combina 
tion, a tube, a first head sealingly mounted on one end of 
said tube, said head having an axial aperture in the cen 
tral portion thereof to provide a flow path for a fluid 
through said head and a second aperture communicating 
with the axial aperture and extending to the outer periph 
ery of said head, a second head mounted on the other end 
of said tube, a piston sealingly and slideably mounted in 
said tube and being axially movable between said heads, a 
rod connected to said piston, a cushion sleeve connected 
to said piston and being cooperative with the axial aper 
ture to cushion the piston as it moves toward the first 
head, a spring plate fixed to the rod, a compression spring 
mounted in engagement with the spring plate and the first 
head to urge constantly the piston toward the first head, 
said rod having an annular lock groove formed in its 
outer periphery, a plurality of lock balls in engagement 
with the spring rod and being positionable in the annular 
lock groove, a lock sleeve spaced from said first head seal 
ingly and slideably engaging the rod and being engageable 
with the balls to hold the balls in the annular lock groove 
to lock said rod in one position, a lock tube fixed to the first 
head being concentric with the lock sleeve and being seal 
ingly engageable with the lock sleeve, a lock sleeve stop 
mounted within the lock tube and being held in one di 
rection, and a lock spring positioned between the lock 
sleeve and the lock stop constantly urging the lock sleeve 
toward the first head, whereby the lock balls are disen 
gaged from the annular lock groove to release the rod by 
the application of fluid pressure to the lock sleeve to dis 
place the sleeve against the lock spring and the same fluid 
pressure moves the piston to move the rod and disengage 
the rod from the lock balls. 

19. A fluid operated cylinder comprising, in combina 
tion, a tube, a first head sealingly mounted on one end 
of said tube, said head having an axial aperture in the 
central portion thereof to provide a flow path for a fluid 
through said head and a radial aperture communicating 
with the axial aperture and extending to the outer periph 
ery of said head, a second head mounted on the other 
end of said tube, a piston sealingly and slideably mounted 
in said tube and being axially movable between said 
heads, a rod connected to said piston and extending 
through one of said heads, a spring plate fixed to said rod, 
and a compression spring mounted in engagement with 
the spring plate and one of said heads to urge constantly 
the piston toward that head. 

20. A fluid operated cylinder comprising, in combina 
tion, a tube, a first head sealingly mounted on one end 
of Said tube, said head having an axial aperture in the 
central portion thereof to provide a flow path for a fluid 
through said head and a radial aperture communicating 
with the axial aperture and extending to the outer periph 
ery of Said head, a second head mounted on the other 
end of Said tube, a piston sealingly and slideably mounted 
in Said tube and being axially movable between said heads, 
a piston rod having one end connected to said piston and 
having the other end axially movable in the second head, 
a spring rod having one end fixed to the piston rod and 
being axially movable in the axial aperture of the first 
head, a Spring plate fixed to the other end of the spring 
rod, a compression spring mounted in engagement with 
the Spring plate and the first head constantly urging the 
piston toward the first head, and a cushion sleeve fixed 
to the Spring rod and being cooperative with the axial 
aperture in the first head to cushion the piston as it moves 
toward the first head. 

21. A fluid operated cylinder comprising, in combina 
tion, a tube, a first head sealingly mounted on one end of 
Said tube, said first head having an aperture contained 



3,249,018 
1. 

?therein providing a fluid flow path between the interior and 
exterior of the tube, a second head mounted on the other 
end of the tube, a piston sealingly and slideably mounted 
in the tube and being movable between the heads, a rod 
connected to the piston and being axially movable in one 
of Said heads, a valve connected to said first head for con 
necting a source of fluid to the aperture in said head 
and to allow fluid to discharge from the tube when fluid 
pressure inside the tube is substantially greater than the 
fluid pressure of the source of fluid, a cushion plunger 
connected to said piston and cooperative with one of said 
heads to cushion the piston as it aproaches said head, a 
return Spring positioned outside the tube and being con 
nected to the piston constantly urging the piston toward 
one of Said heads, a rod lock connected to said rod for 
locking said rod in one position, and means connected to 
said rod lock and being operable by fluid pressure to re 
lease said rod lock. 

22. A fluid operated cylinder comprising, in combina 
tion, a tube, a first head sealingly mounted on one end 
of said tube, said head having an aperture contained 
therein to provide a flow path for a fluid between the 
interior of the tube and the outer periphery of said head, 
a valve sleeve having one end connected to the first head 
and communicating with the aperture in said head, said 
valve sleeve having an escape port adjacent to the first 
head, a sliding valve body sealingly and slidably mounted 
in the valve sleeve, said valve body having an axial 
aperture contained therein to allow fluid to flow through 
the valve body, a spring loaded ball check mounted in 
the valve body to prevent flow of fluid in a direction away 
from the head, a seal mounted in one end of the body 
for sealing engagement with the first head, a second head 
mounted on the other end of said tube, a piston sealing 
ly and slideably mounted in said tube and being axially 
movable between said heads, a rod having one end fixed 
to said piston and being axially movable in the first head, 
a spring plate fixed to the other end of said rod, and a 
compression spring positioned between the spring plate 
and the first head to urge constantly the piston toward 
the first head. 

23. A fluid operated cylinder comprising, in combi 
nation, a tube, a first head sealingly mounted on one 
end of said tube, said head having an aperture contained 
therein to provide a communicating path between the 
outer periphery of said head and the interior of said tube, 
a valve sleeve mounted on said head and having one 
end in communication with the aperture in said head, 
said valve sleeve having an escape port adjacent to the 
first head, a sliding valve body sealingly and slideably 
mounted in the valve sleeve, said valve body having an 
axial aperture contained therein to allow fluid to flow 
through the valve body, a spring loaded ball check 
mounted in the valve body to prevent flow of fluid 
in a direction away from the first head, a seal mounted 
in one end of the body of sealing engagement with the 
first head, a second head mounted on the other end of 
said tube, a piston sealingly and slideably mounted on 
said tube and being axially movable between said heads, 
a cushion sleeve connected to the piston and being mova 
ble with said piston and being cooperative with the aper 
ture in said first head to cushion the piston as it moved 
toward the first head at the end of its stroke, and a rod 
connected to said piston and being axially movable 
through one of said heads. W 

24. A fluid operated cylinder comprising, in combina 
tion, a tube, a first head sealingly mounted on one end 
of said tube, said head having an axial aperture contained 
therein to provide a flow path in said head and a radial 
aperture communicating with the axial aperture and ex 
tending to the outer periphery of said head, a second head 
mounted on the other end of said tube, a piston Sealing 
ly and slideably mounted in said tube and being axially 
movable between said heads, a rod connected to said 
piston and being axially movable in one of Said heads, 
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a valve sleeve mounted on the first head having one end 
in communication with the radial aperture, said valve 
sleeve having a plurality of escape ports adjacent to the 
first head, a valve top sealingly engageable with the other 
end of the valve sleeve, said valve top having an aper 
ture contained therein for connection to a fluid source, 
a sliding valve body sealingly and slideably mounted in 
the valve sleeve, a seal mounted in one end of the body 
for sealing engagement with the first head, a spring 
mounted in the valve sleeve urging the valve body into 
sealing engagement with the first head, said valve body 
having an axial aperture contained therein to allow fluid 
to flow through the valve body, a spring loaded ball 
check mounted in the valve body to prevent flow of fluid 
in a direction from the first head toward the top, where 
by fluid delivered to the top of the valve causes the ball 
check to unseat and a flow along the radial aperture into 
the axial aperture of the first head to apply pressure to 
the piston, and reduction of the pressure on the side of 
the valve adjacent to the top causes pressure built up in 
the piston to unseat the valve body from the first head 
and allow fluid to escape through the exhaust ports. 

25. A fluid operated cylinder comprising, in combina 
tion, a tube, a first head sealingly mounted on one end 
of said tube, said head having an axial aperture and a 
second aperture communicating with the axial aperture 
to provide a flow path to the interior of said head, a 
second head mounted on the other end of said tube, a 
piston sealingly and slideably mounted in said tube and 
being axially movable between said heads, a valve sleeve 
mounted on the first head in communication with the 
second aperture, said valve sleeve having an escape port 
adjacent to the first head, a valve top sealingly engage 
able with the end of the valve sleeve spaced from the 
first head, said valve top having an aperture contained 
therein for connection to a fluid source, a sliding valve 
body sealingly and slideably mounted in the valve sleeve, a 
seal mounted on one end of the body for sealing engage 
ment with the first head, a spring mounted in the valve 
sleeve urging the valve body into sealing engagement with 
the first head, said valve body having an axial aperture 
contained therein to allow fluid to flow through the valve 
body, a spring loaded ball check mounted in the valve 
body to prevent flow of fluid in a direction from the first 
head toward the top, a cushion sleeve fixed to the piston 
and being cooperative with the axial aperture in the first 
head, to cushion the piston as it moves toward the first 
head, a rod connected to the piston and being axially 
movable in the first head, a spring plate fixed to the rod, 
and a compression spring mounted in engagement with 
the spring plate and the first head and to urge constantly 
the piston toward the first head, whereby fluid under pres 
sure enters the tube by passing through the valve top 
displacing the ball check and passing through the valve 
body, then into the second aperture and through the 
axial aperture of the first head, when the fluid pressure 
on the valve body is relieved the compression spring 
tends to move the piston toward the first head building 
up a pressure within the tube and causing the pressure to 
act on the valve body to move the valve body in the 
valve sleeve away from the first head, thereby breaking 
the seal and allowing the fluid to be expelled through 
the exhaust port in the valve sleeve. 

26. A fluid operated cylinder comprising, in combina 
tion, a tube, a first head sealingly mounted on one end 
of said tube, said head having an axial aperture in the 
central portion thereof to provide a flow path for a fluid 
through said head and a second aperture communicating 
with the axial aperture and extending to the outer periph 
ery of said head, a valve sleeve having one end connected 
to the first head and communicating with the second aper 
ture of the first head, said valve sleeve having an escape 
port in one end adjacent to the first head, a valve top 
sealingly engageable with the other end of the valve 
sleeve, said valve top having an aperture contained there 
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in for connection to a fluid source, a sliding waive body 
Sealingly and slideably mounted in the valve sleeve, a 
Seal mounted on one end of the body for sealing engage 
ment with the first head, said valve body having an axial 
aperture contained therein to allow fluid to flow through 
the valve body, a spring loaded ball check mounted in the 
valve body to prevent flow of fluid through the axial aper 
ture in the valve body in a direction from the first head 
toward the valve top, a second head mounted on the other 
end of Said tube, a piston sealingly and slideably mounted 
in said tube and being axially movable between said heads, 
a cushion sleeve connected to said piston and being co 
operative with the axial aperture in said first head to 
cushion the piston as it moves toward the first head, a 
rod connected to said piston and being axially movable 
in the axial aperture of the first head, said rod having an 
annular groove formed in its outer periphery, a lock tube 
fixed to the first head and being concentric with the rod, 
a plurality of lock balls in engagement with the rod and 
being positionable in the annular lock groove, a lock 
sleeve sealingly and slideably engaging the rod and the 
lock tube, said lock sleeve being engageable with the balls 
to hold the balls in the annular lock groove, a lock stop 
mounted within the tube and being held in one direction, 
and a lock spring positioned between the lock sleeve and 
the lock stop constantly urging the lock sleeve toward 
the first head. 

27. A fluid operated cylinder comprising, in combina 
tion, a tube, a first head sealingly mounted on one end 
of said tube, said head having a flow path for a fluid 
therethrough, a second head mounted on the other end 
of said tube, a piston sealingly and slideably mounted in 
said tube and being axially movable between said heads, 
a rod fixed to said piston and being axially movable in 
the axial aperture of the first head, a spring plate fixed to 
the rod, a compression spring mounted in engagement 
with the spring plate and the first head to urge constantly 
the piston toward the first head, a valve sleeve mounted 
on the first head in communication with the radial aper 
ture, said valve sleeve having an escape port in one end 
adjacent to the first head, a valve top sealingly engageable 
with the other end of the valve sleeve, said valve top 
having an aperture contained therein for connection to a 
fluid source, a sliding valve body sealingly and slideably 
mounted in the walve sleeve, a seal mounted in one end 
of the body for sealing engagement with the first head, 
a spring mounted in the valve sleeve urging the valve 
body into sealing engagement with the first head, said 
valve body having an axial aperture contained therein to 
allow fluid to flow through the valve body, a spring loaded 
ball check mounted in the valve body to prevent flow 
of fluid through the valve body in a direction from the 
first head toward the valve top, said rod having an an 
nular lock groove formed in its outer periphery, a plural 
ity of lock balls in engagement with the rod and being 
positionable in the annular lock groove, a lock sleeve 
sealingly and slideably engaging the rod and being en 
gageable with the balls to hold the balls in the annular 
lock groove to lock the rod against movement relative to 
the first head, a lock tube fixed to the first head being 
concentric with and sealingly engageable with the lock 
sleeve, a lock sleeve stop mounted within the lock tube 
and being held in one direction and a lock spring posi 
tioned between the lock sleeve and the lock stop con 
stantly urging the lock sleeve toward the first head, where 
by fluid under pressure displaces the ball check to flow 
through the second aperture and into the axial aperture 
of the first head to apply a pressure to the lock sleeve in 
order to displace the lock sleeve against the lock spring 
to release the lock balls from the annular lock groove, 
the pressure of the fluid urges the piston to move and to 
displace the lock balls from the annular lock groove, and 
reduction of the pressure on the top side of the valve 
body causes the ball check to close and pressure in the 
tube raises the valve body from engagement with the 
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4. 
cylinder head to allow fluid to exhaust through the ex 
haust port. 

28. A fluid operated cylinder comprising, in combina 
tion, a tube, a first head sealingly mounted on one end 
of Said tube, said head having an axial aperture in the 
central portion thereof to provide a flow path for a fluid 
through said head and a radial aperture communicating 
with the axial aperture and extending to the outer periph 
ery of said head, a second head mounted on the other 
end of said tube, a piston sealingly and slideably mounted 
in said tube and being axially movable between said heads, 
a piston rod having one end fixed to said piston and hav 
ing the other end axially movable in the second head, a 
spring rod fixed to the piston rod and being axially mov 
able in the axial aperture of the first head, a cushion 
sleeve fixed to the spring rod and being cooperative with 
the axial aperture to cushion the piston as it moves to 
ward the first head, a spring plate fixed to the spring rod, 
a compression spring mounted in engagement with the 
Spring plate and the first head to urge constantly the pis 
ton toward the first head, said spring rod having an an 
nular lock groove formed in its outer periphery, a plural 
ity of lock balls in engagement with the spring rod and 
being positionable in the annular lock groove, a ball stop 
mounted adjacent to the first head for preventing the 
movement of the balls in one direction, a lock sleeve sea 
ingly and slideably engaging the spring rod and being en 
gageable with the balls to hold the balls in the annular 
lock groove, a lock tube being concentric with the lock 
sleeve and being sealingly engageable with said lock 
sleeve, said lock tube being fixed to the first head, a lock 
sleeve stop mounted within the lock tube and being held 
in one direction, a lock spring positioned between the 
lock sleeve and the lock stop constantly urging the lock 
sleeve toward the first head, a sleeve spacer positioned 
between the lock sleeve and the lock stop to limit the 
movement of the lock sleeve, a valve sleeve mounted on 
the first head in connection with the radial aperture, said 
valve sleeve having a plurality of escape ports adjacent 
to the first head, a waive top sealingly engageable with 
the upper portion of the valve sleeve, said valve top hav 
ing an aperture contained therein for connection to a 
fluid source, a sliding valve body sealingly and slideably 
mounted in the valve sleeve, a seal mounted in one end 
of the body for sealing engagement with the first head, 
a spring mounted in the valve sleeve to urge the valve 
body into sealing engagement with the first head, said 
valve body having an axial aperture contained therein to 
allow fluid to flow through the valve body, a spring 
loaded ball check mounted in the valve body to prevent 
flow of fiuid in a direction from the first head toward 
the top, whereby fluid under pressure delivered to the top 
of the valve causes the ball check to unseat and flow 
along the radial aperture into the axial aperture where 
fluid pressure displaces the lock sleeve against the force 
of the lock spring to release the balls positioned in the 
annular lock groove, the fluid pressure enters the space 
between the piston head and the first head to move the 
piston head away from the first head and the balls are 
forced out of the annular lock groove, and release of the 
pressure at the top of the valve causes the return spring 
to urge the piston toward the first head to compress fluid 
in the cylinder between the piston and the first head and 
the pressure of the fluid raises the valve body to unseat 
the valve body from the first head and allow fluid to 
escape along the axial aperture through the radial aper 
ture and out through the exhaust ports in the valve sleeve, 
as the piston approaches the first head, the cushion sleeve 
cooperates with the first head to cushion the piston as it 
approaches the end of its stroke, and the balls fall into 
the annular groove and are locked therein by the lock 
sleeve to hold the piston in a terminal position. 
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