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This invention relates to an improvement in the hy 
draulic jack art, and more particularly to an improved 
multispeed hydraulic jack. 
The present invention is directly related to hydraulic 

jacks in which control means are provided to cause the 
power applying ram to travel rapidly when approaching 
a load and to thereafter slow down and develop the nec 
essary power as the load is applied. In such apparatus 
the change from high to low speed travel must be effected 
positively and automatically. Several devices have been 
previously proposed to accomplish the foregoing results. 
This invention provides new and improved apparatus for 
obtaining automatic and positive two-speed plunger travel; 
and, in addition, provides stroke controlling means which 
can be utilized to positively limit the length of travel of 
the jack ram and prevent continued application of excess 
power to the jack when a predetermined jack displace 
ment has been obtained. ' 

The primary object of the present invention is to pro 
vide means to positively control the displacement of the 
ram of a hydraulic jack. It is another object of this in 
vention to provide an improved two-speed hydraulic jack 
in which the length of travel of the jack ram is automati 
cally and effectively controlled. A further object is to 
provide jack control means to prevent continuous excess 
power application to the jack after a predetermined jack 
position has been attained. Still another object of the 
present invention is to provide a multispeed, hydrauli 
cally actuated, power applying device having an improved 
design which is automatic and reliable in operation; yet 
compactly and sturdily constructed to insure maximum 
life. Other objects and advantages of the invention will 
appear in the following detailed description in which ref 
erence is made to the accompanying drawing wherein: 
FIGURE 1 is a side elevational view in section show 

ing an illustrative embodiment of the present invention; 
FIGURE 2 is a sectional view taken along the line 

2_2 in FIGURE l; 
FIGURE 3 is a sectional View taken along the line 

3-«3 in FIGURE l; 
FIGURE 4 is a side elevational View, in section, of a 

portion of the apparatus shown in FIGURE l in another 
operative position; and 
FIGURE 5 is a side elevational View, in section, of 

the apparatus shown in FIGURE 1 with all of the valv 
ing and ñuid passages revolved into the same plane in 
order to illustrate the complete operational’sequence. 

Referring now to the drawings, the illustrative em 
bodiment of the jack comprises a base member in the 
form of a casting 10 and a cap‘member 12 which are 
spaced by a cylindrical outer tube 14. A cylindrical 
sleeve element 16 of smaller diameter than the cylinder 
element 14 is concentrically mounted therewithin and de 
ñnes a chamber 18 therewith.v The chamber 18 provides 
a ñuid reservoir for jack actuating hydraulic lluid.y 
Threaded end portions 20, 22 of the sleeve element 16 
are threadably secured in threaded openings 24, 26 in the 
cap member and the base member, respectively. In this 
manner, the cap 12' and outer cylinder 14 are rigidly 
secured to the base member 10. A ram element Sliis 
slidably supported within a central bore 32 in the capY 
12 and extends inwardly within the sleeve 16 and defines 
a chamber 34l therewith. A passage 38 in the cap con 
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nects the chambers 18 and 34 for a purpose to be herein 
after described. The ram element is commonly referred 
to as a jack plunger or ram in the hydraulic jack art. 
The outer end 35 of the ram is adapted to abut and trans 
fer power to a Work surface. The ram is provided with 
a central bore 36 and terminates in a reduced end portion 
39. A piston forming annulus 40 is secured on the re 
duced end portion along with a packing 42 which divides 
the chamber 34 into upper and lower fluid cavities. A 
tube 44 is mounted Within the central bore 36 of the ram. 

' The tube is threadably engaged at one end 46 within a 
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threaded bore 48 in the base member 10 and is thread 
edly engaged at the other end 50 with an enlarged piston 
head 52. A central bore 54 in the piston head corn 
municates with the central bore 56 of the tube 44. The 
piston 52 is -slidably engaged with the wall of the cen 
tral bore 36 and conventional sealing means 56 divide 
the bore 36 into upper and lower lluid cavities. 
Pump means are mounted in the base 10 and comprise 

a piston rod 60 reciprocably mounted in a chamber 62. 
The inner end of the piston rod is reduced in diameter 
at 64 to provide a seat for packing means 66 which are 
secured thereon by a nut assembly 68. The other end of 
the piston rod is connected to drive link means 70, or the 
like, for actuation by any conventional power source. 
The chamber 62 terminates in a passage 72 which com 
municates with a chamber 74. The chamber 74 is con 
nected at one end by a passage 76 to a passage 78 which 
communicates with the fluid reservoir 18 through a ñlter 
element 80. The passage. 76 is controlled by a ball-type 
valve 82 which is normally biased to a closed position by 
a spring element S4. The other end of the chamber 74 
communicates with a chamber 86 through a ball valve 88 
which is normally biased to a closed position by a spring 
element 90. The chamber 86 is connected by a passage 
92 to the passage 56 in the tube 44. In addition, the 
chamber 86 is connected through a ball valve 94, nor 
mally biased to a closed position by the spring element 
90, and a passage 96 to a passage 98 which communi 
cates with a chamber 19t) at the rear of the piston 40. 
A release valve 104 of conventional design is mounted 

in a bore 106 which communicates with'the chamber 86 
by a passage 168 through a valve 110. A tube release 
plunger 112 is slidably mounted in a release stem 114 
through which the valve 110 can be moved away from 
closing engagement with the passage 108. The release 
valve 110 connects the passage 108 to a passage 115 
which communicates with the fluid reservoir 16 as shown 
in FIGURE 3. An overload valve 117 controls com 
munication from a chamber 116 and a passage 118 to the 
reservoir through a passage 120. The overload valve 
includes a ball element 122 which is biased to a normally 
closed position closing the passage 118 by means of a 
sleeve’124 biased inwardly by a spring element 126. As 
shown in FIGURE 5, the chamber 116 communicates with 
the pump inlet passage 72 and with a chamber 130 
through a passage 132 and spring-biased ball valve 134. 
The chamber 130 communicates with the piston chamber 
100 through a passage 133. The chamber 100 and the 
central bore 36 also are connected by a passage 135 and 
a chamber 136 to the reservoir through a ball valve 138 
and passages 140, 141 as shown in FIGURES 2 and 3. 
The ball valve 13S is biased to a closed position by a 
closed position by a spring element 142. The reservoir 
16 is connected to a ñller plug 150 by a passage 152. 

Stroke control means are provided to positively limit 
the outward movement of the ram and comprise a sleeve 
element 16@ which is slidably mounted on the ram and 
has an inwardly opening tapered groove 162. A ball 
valve 164 is mounted in a valve seat 166 provided in the 
ram and controls a passage 168 which communicates with 
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the chamber 36. A spring clement 179 is concentrically 
mounted on the ram and abuts the sleeve 16h at one end 
and the piston annulus di? at the other end. The spring 
17€) normally biases the sleeve 165i forwardly to a posi 
tion whereat the tapered groove 162 forces the ball valve 
164 inwardly onto the seat 166 to close the passage 168. 
As shown in FIGURE 4, the end face 172 of the sleeve 
16€) is adapted to engage an abutment surface, such as 
the surface 174 provided in the end of the cap member 12, 
during outward movement of the ram. The sleeve lo@ 
will be moved rearwardly against the bias of the spring 
17 0 to position an enlarged portion of the tapered groove 
162 over the ball valve 164 and permit high pressure duid 
in the passage 168 to open the valve and escape into the 
upper end of chamber 34 through the passage 180 pro 
vided in the sleeve element. High pressure fluid escap 
ing from the passage 18@ is returned to the reservoir 18 
through the passage 3S in the end cap 12. 

VIn operation with the parts in the position shown in 
FIGURE l, the pump di) is drawn outwardly in the pump 
chamber 62 and draws a quantity of hydraulic fluid from 
the reservoir 18 through the iilter and the passages 76, 
'78, past the ball valve 82 into the chamber 74, and 
through the passage 72. When the piston rod 6i) reaches 
the end of its stroke and starts to return, ñuid is displaced 
from the pump chamber through the passage 72 into the 
chamber 74. The ball valve 22 is reseated by the spring 
element 84 and the pressure of the fluid in the chamber 
74 to seal the passage ’76. The fluid pressure in the cham 
ber 74- moves the ball valve 3S away from its seat to open 
the chamber 74 to the chamber 86. Fluid flows from the 
chamber 74 and the chamber S6 through the passage 92 
to the interior of the sleeve S6 and outwardly through 
the passage 54 in the valve head 52 to ñll the chamber 58 
and exert a force on the ram 30. The high pressure force 
exerted by the lluid in the chamber 5b on the ram causes 
rapid outward movement thereof. As the ram moves 
outwardly, the chamber 1th@ is enlarged and creates a 
suction which opens the ball valve 138 to permit hydrau 
lic fluid from the reservoir 1S to flow into the chamber 
161) through the passages 14:19, 141, the chamber 136, 
and the passage 135. The pressure diiferential between 
the chamber lilll and the ñuid reservoir 1S is large enough 
so that the chamber 1d@ will remain full of fluid as the 
plunger moves rapidly outwardly. When the end surface 
3S oi the ram encounters the load, pressure is built up 
in the chamber 1d@ by high pressure fluid being pumped 
from the chamber 62 into the chamber 116 until the ball 
valve 134 opens and permits the high pressure fluid to 
ñow into the cylinder cavity lili) through passage 133. 
Thereafter the ram may be moved against the load by 
the build up of high pressure fluid within the chamber 106. 
When the ram reaches a predetermined extended posi 

l tion, as shown in FIGURE 4, the sleeve element 166i will 
come into abutting engagement with the abutment surface 
174 and cause the sleeve to be moved rearwardly against 
the bias of the compression spring 170. Rearward move 
ment of the sleeve permits the ball valve 164 to be opened 
by accumulated high pressure in the chamber 100 which 
aiso fills the chamber 36. The high pressure iiuid will be 
bypassed through the passage 168 in the ram and the 
passage 13% in the sleeve through the passage 38 into the 
fluid reservoir 1S. ln this manner, when the ram has 
reached a predetermined stroke position, as determined 
by the location of the abutment surface 174, any excess 
high pressure duid which would tend to move the ram 
beyond the predetermined position is bypassed through 
the passage 158. Accordingly, actuation of the pumping 
means may be continued and the pumping means may 
continue to pump fluid into the chambers 1% without 
causing any damage to the equipment; and yet, maintain 
a predetermined load on the ram to support the load in 
the extended position. When the release valve 119 is 
actuated through the release control 112, high pressure 
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fluid in the chamber 1d@ will be vented through the pas 
sages 92, 9S, to chamber 36 and passage 108. The pas 
sage 115 returns the iluid to the fluid reservoir and the 
ram returns to the original position whereupon the appa 
ratus is ready for another cycle. 

1t is contemplated that the abutment surface 174 can 
be provided at any position along the path of movement 
of the ram by the provision of an adjustable abutment 
surface which may be fixed to the inner periphery of the 
sleeve element 16 at any desired position. Although, 
the ball valve 16d and slide sleeve lei) are particularly 
well adapted for controlling the ram extension and pro 
vide advantageous results, it is contemplated that other 
alternative valve means might be utilized. It is intended 
that other modiñcations and changes in the details of con 
struction and the arrangement of the parts embodying the 
principles of the inventionare to be included within the 
scope of the invention, as deñned by the appended claims, 
except insofar as limited by the prior art. 
What is claimed is:v 
1. In a two-speed hydraulic jack, a base member, a cap 

member, hollow piston means connected to said base 
member and extending therefrom, reciprocable ram means 
having a central bore and piston means secured to the 
lower end thereof, said ram means being reeiprocably 
supported within and extending through said cap mem 
ber, said hollow piston means being slidably received 
within said central bore, cylinder means surrounding and 
slidably supporting said piston means on said ram means, 
a iluid reservoir, passage means connecting said fluid res 
ervoir to said central bore and said cylinder means, pump 
means to iirst deliver Huid under pressure to said central 
bore through said hollow piston means and subsequently 
to deliver fluid under pressure to said cylinder means, a 
bypass port means interconnecting said fluid reservoir and 
said central bore and said cylinder means above said pis 
ton means on said ram means, and valve means control 
ling iiow through said port means and preventing ilow 
therethrough until said reciprocable ram-means reaches 
a predetermined extended position and thereafter bypass 
ing excess iluid supplied to said central bore from said 
pumping means which tends to further extend said ram 
means to said reservoir, said valve means being spaced 
between said cap member and said piston means on said 
ram means and being completely separate therefrom and 
comprising a valve member movable substantially trans 
versely to the path of movement of said ram means be 
tween an open position and a closed position relative to 
said bypass port means, and valve actuating means axial 
ly reciprocable in a path parallel to the path of movement 
of said ram means to move said valve member between 
said open position and said closed position. 

2. The jack apparatus as defined in claim 1 and where 
in said valve means is responsive to the position of said 
ram means and operable automatically when said ram 
means reaches a predetermined position. 

3. The jack means as defined in claim 1 and wherein 
said valve actuating means comprises a control sleeve slid 
ably mounted on said ram means and being movable 
therewith, spring means connected to said control sleeve 
to normally bias said control sleeve to a valve closing 
position, and abutment means located in the path of 
movement of said sleeve means with said ram means at 
a predetermined position whereby said sleeve means will 
engage said abutment means and be displaced against the 
bias of said spring means relative t0 said ram means to 
open said valve means and bypass said excess ram actuat 
ing fluid to said reservoir. 

4. In a jack, cylinder means, an extendable ram means 
having a piston assembly reciprocably mounted in said 
cylinder means, a liuid reservoir, operating passage means 
connecting said fluid reservoir to said cylinder means, 
valve means controlling flow of lluid between said cylinder 
means and said ñuid reservoir, pump means to pump fluid 
from said reservoir into said cylinder means to extend said 
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ram means, bypass passage means connecting said cylin 
der means to said ñuid reservoir to provide a bypass for 
returning iluid from said cylinder means to said lluid 
reservoir, valve means mounted on and movable with 
said ram means for controlling said bypass passage means, 
said valve means comprising a sleeve member movably 
mounted on said ram means for movement between spaced 
positions and being spaced from said piston assembly, a 
valve movable to an open bypass position during move 
ment of said sleeve member to one spaced position and 
movable to a closed bypass position during movement of 
said sleeve member to the other spaced position, means 
to normally bias said sleeve member to said other spaced 
position, and means located in engaging alignment with 
said sleeve member in a predetermined extended position 
of said ram means and adapted to engage and displace 
said sleeve member toward said one position to bypass 
ñuid thereafter tending to further extend said ram means. 

5. The invention as defined in claim 4 and wherein 
a portion of said bypass passage means extends through 
said ram means, a valve seat provided in said bypass pas 
sage in said ram means, a valve freely associated with 
said valve seat and having a portion located for engage 
ment with said sleeve member, and control means pro 
vided on said sleeve member and being engageable with 
said valve to normally seat said valve on said valve seat 
in said other position and to permit movement of said 
valve away from said valve seat in said one position in 
response to increases in pressure of said fluid tending to 
further extend said ram means. 

6. The invention as defined in claim 5 and wherein 
said valve comprises a ball valve having a portion con 
tinually extending outwardly beyond said ram means and 
said control means comprises a tapered slot accommo 
dating said portion of said ball valve and causing variable 
inward displacement of said ball valve toward said valve 
seat in response to movement between said ram means 
and said sleeve member. 

7. In a jacking device, an extendable ram means, piston 
means mounted on said ram means, cylinder means engag 
ing said piston means and reciprocably supporting said 
ram means, a fluid system including a pump means and 
fluid reservoir connected to said cylinder means to cause 
reciprocation of said ram means therein, fluid bypass pas 
sage means connecting said cylinder means to said íluid 
reservoir, bypass passage control means to prevent move 
ment of said ram means beyond a predetermined extended 
position and maintain said ram means in said extended 
position during continuous operation of said pump means 
and continuous delivery of iluid therefrom to said cylinder 
means, said bypass passage control means comprising 
sleeve means separate from said piston means and carried 
by and movably mounted on said ram means, a ñrst por 
tion of the bypass passage means being formed in said 
ram means beyond said piston means adjacent said sleeve 
means, a second portion of said bypass passage means 
being formed in said sleeve means, said second portion of 
said bypass passage means being connectible to the rest of 
said bypass passage means communicating with said ñuid 
reservoir at a predetermined extended position of said ram 
means, valve means connecting said iirst portion of said 
bypass fluid passage and said second portion of said bypass 
Huid passage, said valve means being actuable between 
open and closed positions by relative movement between 
said sleeve means and said ram means, spring means as 
sociated with said sleeve means to normally maintain said 
sleeve means in a valve-closing position, and abutment 
means engageable with said sleeve means at said predeter 
mined position to displace said sleeve means relative to 
said ram means against the bias of said spring means and 
release said valve means for movement to said open posi 
tion in response to excess ñuid pressures being applied to 
said ram means. 

8. The invention as defined in claim 7 and wherein said 
second portion of said bypass passage means in said sleeve 
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6 
means comprises an annular groove having a tapered wall 
portion engageable with said valve means, and said sleeve 
means being movable longitudinally o_f said ram means 
to cause progressive engagement and disengagement of said 
tapered wall portion with said valve means as said sleeve 
means moves relative to said ram means. 

_9. In a jacking device, cylinder means, an extendable 
ram means reciprocably mounted in saidpcylinder means, 
one end of said extendable ram means extending beyond 
said cylinder means for engagement with a load and the 
other end of said extendable ram means having a piston 
assembly dividing said cylinder means into upper and 
lower chambers', said ram means having a smaller outer 
diameter than the inner diameter of said cylinder means 
and thereby defining the upper chamber as an annular 
cavity, means to apply high pressure fluid against said pis 
ton assembly in the lower chamber to cause extending 
movement of said ram means within said cylinder means, 
bypass passage means connecting said cylinder means to 
said ?uid reservoir whereby high pressure fluid being ap 
plied to said piston assembly may be bypassed to said fluid 
reservoir, a ñrst portion of said bypass passage means 
comprising a passage extending through said ram means 
from the area adjacent said piston assembly in the lower 
chamber to said annular cavity of the upper chamber be 
tween said ram means and said cylinder means, a second 
portion of said bypass passage means including a passage 
portion connecting said annular cavity of the upper cham 
ber between said ram means and said cylinder means to 
said ñuid reservoir and having an inlet opening to said 
annular cavity longitudinally spaced from the outlet open 
ing of said ñrst portion of said bypass passage into said 
annular cavity, valve means mounted in said iirst portion 
of said bypass passage and being movable therein from 
a passage-closing position to a passage-opening position, 
and valve control means slidably mounted on said ram 
means in said annular cavity and being movable there 
With and relative thereto to maintain said valve means in 
the closed position until said ram means reaches a pre 
determined extended position, said valve control means 
being operable in said predetermined position to connect 
said first portion of said bypass passage means to said sec 
ond portion of said bypass passage means by sliding move 
ment relative to said ram means. 

10. The invention as deñned in claim 9 and wherein a 
third portion of said bypass passage is provided in said 
valve control means, said third portion of said bypass pas 
sage communicating with said ñrst portion of said bypass 
portion through said valve means, said thirdv portion of 
said bypass passage having an outlet port formed in a 
side surface of said valve control means, said side surface 
having sliding abutting engagement with the inner periph 
eral Wall of said cylinder means and closing said outlet 
port until said predetermined position is reached, said 
third portion of said bypass passage being connectible to 
said second portion of said bypass passage when said ram 
means reaches said predetermined extended position to 
permit excess high pressure ñuid being appliedto said pis 
ton assembly to flow through said iirst portion of said by 
pass passage past said valve means through third portion 
of said bypass passage in said control means to said second 
portion of said bypass passage and said fluid reservoir. 

ll. The invention as deñned in claim l0 and wherein: 
said valve control means comprises a sleeve member in 
the form of an annular ring, said annular ring having 
a width substantially equal to the width of said annu 
lar cavity between said ram means and said cylinder 
means, an annular groove formed about the inner periph 
ery of said annular ring and opening toward said ram 
means, the distance between said valve seat and said ball 
valve being less than the diameter of said ball valve so 
that a portion of said ball valve protrudes radially out 
wardly beyond the outer peripheral surface of said ram 
means, said groove having a ball abutment surface taper 
ing from a portion of maximum width whereat said ball 
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valve may move freely oiî of said seat to a portion of mini 
mum Width Whereat said ball valve is held in abutting en 
gagement with said valve seat, movement of said annular 
ring relative to said ram means being confined to substan 
tially the longitudinal length of said groove by abutting 
engagement With said ball valve, said outlet opening in said 
third portion of said bypass passage being formed by a 
radially extending bore intersecting said groove, spring 
means concentrically mounted on said ram means between 
said piston assembly and said annular ring and engaging 
and biasing said annular ring to a Valve~closing position, 
and abutment means provided at the upper end of said 
cylinder means to engage said annular ring in said pre 
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determined position and cause sliding displacement thereof 
against the bias of said compression spring to release said 
ball valve and permit the flow of high pressure fluid 
through said bypass passage to said reservoir. 
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