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This invention relates to hydraulic jacks and 
particularly to a lapped valve controlled compres 
Sion jack having a relatively long stroke and 
adapted for use in testing structural members and 
for other purposes. 
In constructing certain types of structural 

members such as Wings of experimental aircraft, 
a procedure known as 'static testing' is employed 
to determine maximum loadings as compared With 
Calculated loadings. One of the most accurate 
and reliable means for applying test loads of any 
desired magnitude is the hydraulic jack or Series 
of jacks generally used in conjunction. With a de 
vice known as a load maintainer valve and With 
Strain gauges applied to the structure being 
tested. Hydraulic jacks of Sufficiently long stroke 
for the purpose described, as heretofore con 
structed, have been Subject to the disadvantage of 
inaccuracy arising from friction between the 
movable members of the jack. 

It is the object of the present invention to pro 
Wide a long stroke hydraulic jack capable of ap 
plying a load proportional to the hydraulic pres 
Sure available and of avoiding inaccuracies due 
to friction. 
Other objects and advantages of the invention 

Will be apparent as it is better understood by 
reference to the following specification and the 
accompanying drawing, illustrating a preferred 
embodiment of the invention, in which 

Fig. 1 is an elevation partially in section show 
ing the jack in retracted position; 

Fig. 2 is a Sectional View showing the jack par 
tially extended; and 

Fig. 3 is a section on the line 3-3 of Fig. 1. 
Referring to the drawing, 5 indicates a cylin 

der, One end of which is threadedly secured to 
a plug 6 having an inlet passage 7 and a dough 
nut type packing 8 to prevent escape of fluid. 
The plug 6 has a seat 9 for a ball which is 
mounted in a seat provided in a foot, 2. Bolts 
3 Supported in the foot 2 engage springs 4 
mounted between the heads 5 of the bolts and 
a flange 6. The construction affords flexibility 
in the support to correct any misalignment of 
the jack. 
Within the cylinder 5, which is relatively short, 

is a lapped piston Valve which is adapted to 
move through a relatively short stroke limited by 
engagement of a flange i 8 With a head 9 held 
by bolts 20 at the top of the cylinder 5. A pas 
Sage 2, closed by a plug 22, is provided in the 
wall of the cylinder 5 and has ports 23 and 24. 
When the piston valve is elevated by introduc 
tion of hydraulic fluid as indicated in Fig. 2, the 
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fluid flows through the port 23 into the passage 
2 and thence through the port 24 into a trans 
Verse passage 25 in the piston valve , and 
thence through a longitudinal passage 26 in the 
Valve. 
The upper end of the piston valve extends 

beyond the cylinder 5 and affords a support for 
a hollow piston 27 threadedly mounted on the 
end of the piston valve and provided with 
doughnut type packing 28 to prevent, leakage. 
The piston 2 is slidable in a sleeve 29 mounted 
Within a cylinder 39 Which is threadedly con 
nected to a head 3 with doughnut type packing 
32 to prevent leakage. A sleeve 33 with dough 
nut type packing 34 is disposed within the head 
3 forming a bearing for the piston 2. 
The other end of the cylinder 36 is closed by a 

head 35 threadedly connected to the end thereof 
and provided with doughnut type packing 35. 
The head carries a threaded plug 37 which in 
turn supports a member 38 held by a set screw 
39 having a seat 4 for a ball 4 . A bearing 
member 42, having a seat 43, rests on the ball 
and is held in alignment by bolts 4 extending 
through openings in the flange 45. The bearing 
member 42 is thus capable of movement to cor 
rect for any misalignment of the jack, 

It Will be noted that the internal diameter of 
the sleeve 29 somewhat exceeds the internal di 
ameter of the cylinder 5. When fluid is intro 
duced under pressure through the passage 26 in 
the piston valve 7, the cylinder 3G will be lifted 
to extend the jack until the bearing member 32 
engages the work. Thereupon preSSure Will in 
crease until, owing to the difference in internal 
diameters of the sleeve 29 and cylinder 5, the 
piston valve 7 is forced downwardly, thus clos 
ing the port 23. This action traps the hydraulic 
fluid in the cylinder 23, whereupon the mecha 
nism operates as a lapped jack. Since the load 
is constantly floating on the lapped piston valve, 
the force applied is always equal to the product 
of the piston valve area and the hydraulic pres 
sure of the fluid, regardless of the amount of ex 
tension of the jack. 
Any leakage around the lapped piston valve 
escapes through a port 46 to a passage 7 

closed by a plug 48 and extending to an outlet 
passage 49 connected to the pressure fluid re 
turn line (not shown). When the line pressure 
of the pressure fluid is relieved, the piston valve 

returns to the position indicated in Fig. 1 of 
the drawing. Thereupon fluid drains from the 
cylinder 30 and piston 27 through the passages 
26 and 25 into the passage 2 and through the 
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port 23 into the outlet, passage 49. The same 
result follows when the load applied to the jack 
increases beyond the load which can be support 
ed by the pressure on the lower surface of the 
lapped piston Valve . In that event, the piston 
valve is is forced downwardly to the position in 
dicated in Fig. 1, and the fiuid drains from the 
jack without flowing back through the pressure 
line. 
Since the piston Valve i is relatively short and 

the lapped surfaces thereof of relatively small 
area, the amount of friction introduced in the 
Operation is negligible. At the same time, the 
entire Stroke of the jack is limited only by the 
length of the cylinder 30, which may be of any 
desired dimensions. The friction introduced 
through movement of the cylinder 3 upon its 
piston is also negligible. Hence it is possible to 
afford the necessary stroke to accomplish the 
desired purpose and at the same time ensure the 
application of a load which is directly propor 
tional to the pressure of the fluid. As indicated, 
Overloading, that is the attempt to apply a load 
beyond the capacity of the apparatus, results in 
immediate collapse without danger of forcing 
fluid backwardly through the fluid pressure line. 

Various changes may be made in the form and 
construction of the apparatus without departing 
from the invention or sacrificing the advantages 
thereof. 

claim: 
1. A hydraulic jack comprising a relatively 

fixed valve cylinder, a piston valve slidable there 
in and having a portion extending beyond said 
Cylinder, a second cylinder mounted for longitu 
dinal movement on and relative to said extending 
portion of the piston valve, means to admit fluid 
under pressure to the valve cylinder to actuate 
the piston valve, and a fluid passage adapted to 
place the interiors of the two cylinders in com 
munication and controlled by the piston waive, 
Whereby when fiuid is admitted to the valve cyl 
inder and actuates the piston valve to open said 
paSSage Some of the fluid will be admitted to the 
Second cylinder to move it longitudinally on the 
piston Valve extension and thereby extend the 
Overall length of the jack. 

2. A hydraulic jack comprising a valve cylinder, 
a piston valve slidable therein with a relatively 
Short stroke, said piston valve having a relatively 
long portion extending beyond said cylinder, a 
second cylinder mounted for longitudinal nove 
ment on and relative to said extending portion 
of the piston valve with a relatively long stroke, 
means to admit fluid under pressure to the valve : 
cylinder to actuate the piston valve, and a fluid 
passage adapted to place the interiors of the two 
cylinders in communication and controlled by the 
piston valve, whereby when fluid is admitted to 
the valve cylinder and imparts the relatively 
short stroke to the piston waive to open said 
passage some of the fluid will be admitted to 
the Second cylinder to impart the relatively 
long stroke to it and thereby extend the overall 
length of the jack considerably more than ac 
complished by the relatively short stroke of the 
piston Valve. 

3. A hydraulic jack comprising a relatively 
short valve cylinder, a piston waive slidable there 
in with a relatively short stroke and having 
lapped surfaces of relatively small area, said pis 
ton Walve having a relatively long portion extend 
ing beyond said cylinder, a second cylinder 
mounted for longitudinal movement on and rela 
tive to said extending portion of the piston valve 
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4. 
with a relatively long stroke, the area of contact 
between the Second cylinder and the piston Valve 
extension on which it slides being relatively small, 
means to admit fluid under pressure to the valve 
cylinder to actuate the piston valve, and a fluid 
paSSage adapted to place the irateriors of the two 
cylinders in communication and controlled by the 
piston valve, whereby when fluid is admitted to 
the valve cylinder and imparts the relatively 
short stroke to the piston Valve to open said pas 
Sage some of the fluid Will be admitted to the 
second cylinder to impart the relatively long 
stroke to it and thereby extend the overall length 

if the jack coinsiderably more than accomplished 
by the relatively short stroke of the piston valve. 

4. A hydraulic jack comprising a valve cylinder, 
a piston valve slidable therein and having a por 
tion extending beyond Said cylinder, a second 
cylinder carrying a Work-engaging portion and 
mounted for longitudinal movement on and rela 
tive to said extending portion of the piston valve, 
means to admit motive fluid under pressure to 
Said valve cylinder to produce a for Ward stroke 
of the piston Valve, a fluid paSSage adapted to 
place the interiors of the two cylinders in com 
munication and having an entrance port in the 
wall of the Valve cylinder arranged to be opened 
for admission of Some of the notive fluid during 
the latter part only of the forward stroke of the 
piston walve and to be closed during the first part 
of the return stroke thereof, whereby when motive 
fiuid is admitted to the valve cylinder the piston 
Wave is actuated to Open Said port for admission 
of Some of the motive fluid to the second cylinder 
to move it longitudinally until its work-engaging 
portion contacts with the work, the effective pres 
sure area, in the second cylinder Which is respon 
sible for relative movement between it and the 
piston valve extension being greater than the 
effective pressure area of the piston valve so that 
after pressure is applied to the Work by the jack 
the piston valve will be noved in the opposite 
direction by the fluid pressure in the second cyl 
inder to ciose said port and thereby trap the 
motive fluid in the valve cylinder. 

5. A hydraulic jack comprising a valve cylin 
der, a piston valve slidable therein and having a 
portion extending beyond Said cylinder, a second 
cylinder mounted for longitudinal movement on 
and relative to said extending portion of the pis 
ton valve, means to admitmotive fluid under pres 
Stre to said valve cylinder to produce a for Ward 
stroke of the piston valve, a fluid passage adapted 
to place the interiors of the two cylinders in com 
munication and having a port in the Wall of the 
valve cylinder arranged to be opened by the pis 
ton valve during its forward stroke for admission 
of some of the motive fluid to the second cylinder 
to move it longitudinally, and an exhaust port 
in the wall of the valve cylinder, the piston valve 
when in normal position Serving to place said ex 
haust port in communication with said first 
named port so that when the line pressure of 
the notive fluid is relieved and the piston valve 
returns to normal position the motive fluid will 
be exhausted from the second cylinder through 
Said first-named port and said exhaust port. 

6. A hydraulic jack comprising a valve cylin 
der, a piston valve slidable therein and having a 
portion extending beyond said cylinder, a second 
cylinder carrying a Work-engaging portion and 
mounted for longitudinal movement on and rela 
tive to said extending portion of the piston valve, 
means to admit motive fiuid under pressure to 

5 said valve cylinder to produce a forward stroke 
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of the piston valve, a fluid passage adapted to 
place the interiors of the two cylinders in com 
munication and having a port in the Wall of the 
valve cylinder arranged to be opened by the pis 
ton valve after it has moved a predetermined 
distance on its forward stroke for admission of 
Some of the motive fluid to the second cylinder 
to move it longitudinally until its WOrk-engaging 
portion contacts with the work, the effective 
pressure area in the second cylinder which is re 
Sponsible for relative movement between it and 
the piston valve extension being greater than the 
effective pressure area of the piston Valve so that 
after pressure is applied to the work by the jack 
the piston Valve Will be caused to start a return 
stroke by the fluid pressure in the second cylin 
der and Will close said port and thereby trap the 
motive fluid in the valve cylinder, and an exhaust 
port in the wall of the valve cylinder, the piston 
valve having a passage adapted to place the ex 
haust port and Said first-named port in commu 
nication upon further return movement of the 
piston valve to exhaust the motive fluid from the 
second cylinder when the jack is overloaded or 
when the line pressure of the motive fluid is re 
lieved and the piston valve thereby returned to 
normal position. 

7. A hydraulic jack comprising a relatively 
fixed valve cylinder, a piston valve slidable there 
in and having a portion extending beyond said 
cylinder, a Second cylinder mounted for longitu 
dinal movement on and relative to said extending 
portion of the piston valve, means to admit fluid 
under pressure to the valve cylinder to actuate 
the piston valve, and a fluid passage adapted to 
place the interiors of the two cylinders in com 
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munication, said passage having one portion lo 
cated Within the Wall of the valve cylinder and 
another portion extending through a portion of 
the piston valve and its extension and opening 
directly into the second cylinder, the portion of 
the passage Within the valve cylinder wall enter 
ing the Valve cylinder at one point where it is 
opened and closed by movement of the piston 
valve and entering the valve cylinder again at a 
Second point where the piston valve has a recess 
adapted in all positions of the valve to establish 
communication between the two portions of the 
passage, whereby When fluid is admitted to the 
Valve cylinder and actuates the piston valve to 
open said passage some of the fluid will be ad 
mitted through the passage to the second cylinder 
to move it longitudinally on the piston valve ex 
tension. 

8. A hydraulic jack in accordance With claim 
having a work-engaging member associated with 
the second cylinder, a ball-and-socket connection 
between said member and the second cylinder, 
and a ball-and-socket Support for the valve cyl 
inder. 

9. A hydraulic jack comprising a short stroke 
cylinder and piston Valve, a long stroke piston 
and cylinder Supported on the piston valve, the 
cross-sectional area of the long stroke cylinder 
being slightly greater than the cross-sectional 
area of the short Stroke cylinder, and the short 
stroke cylinder and piston valve having passages 
and ports whereby fluid under pressure is deliv 
ered to and trapped within the long stroke cylin 
der to extend and maintain it in extended posi 
tion. 
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