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UNITED STATES PATENT OFFICE 
2,451,390 

GYDRAULIC ACK 

Marion W. Hunphreys, Euclid, Ohio, assignor to 
Euclid Production eyeiopment Corp., Euclid, 
Ohio, a cerporation of Ohio 
Application August 22, 1946, Serial No. 692,205 

Caia, 

The present invention relates to hydraulic 
jacks, particularly automobile jacks, and to hy 
draulic pumps especially adapted for use in hy. 
draulic jacks and the like. 
One of the principal objects of the invention 

is the provision of a novel and improved hydraulic 
jack comprising a simple and inexpensive pump 
for Supplying the pressure liquid, and readily 
Operable means for permitting the return of the 
liquid from the lifting cylinder or motor to the 
liquid reservoir. 
Another object of the invention is the pro 

Vision of a jack of the character referred to, 
which jack is simple in construction, self-con 
tained, Will not leak, liquid, and has only one 
manually Operable member selectively movable 
for raising and lowering the jack. 
Another object of the invention is the pro 

vision of a novel and improved liquid pump of 
the reciprocating piston type especially adapted 
for use in jacks and the like and including by. 
pass means selectively operable by movement of 
the piston actuating means for permitting the 
return of liquid from the lifting cylinder or motor 
to the reservoir. 
The invention resides in certain constructions 

and combinations and arrangements of parts and 
further objects and advantages will be apparent 
to those skilled in the art to which the inven 
tion relates from the following description of the : 
preferred embodinent described with reference 
to the accompanying drawings forming a part 
of this Specification in which similar reference 
characters designate corresponding parts, and 
in which 

Fig. 1 is a perSpective view of an automobile 
jack embodying the present invention; 

Fig. 2 is an enlarged vertical sectional view 
through the jack approximately on the center 
line of the pump and lines 2-2 of Figs. 3 and 4; 

Fig. 3 is a detached plan view of the piston as 
shown in Fig. 2; 

Fig. 4 is a Sectional view approximately on the 
line 4-4 of Fig. 2; 

Fig. 5 is a Sectional view similar to Fig. 4 but 
showing the parts in a different operating posi 
tion; 

Fig. 6 is a fragmentary sectional view approxi 
mately On the line 6-6 of Fig. 7 and Similar to 
a part of Fig. 2 but showing the pump piston in 
a different operating position; 

Fig. 7 is a sectional view approximately on the 
line 7-7 of Fig. 6; and 

Fig. 8 is a fragmentary sectional view similar 
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to a part of Fig. 2 but showing a modified co 
Struction. 
Although the invention is applicable to devices 

of different character and may be embodied in 
various structures, it is particularly applicable to 
automobile jacks and is herein shown and de 
Scribed as embodied in a manually operable hy 
draulic automobile ack of Specific construction. 

Briefly described, the jack shown in the draw 
ings comprises a tubular-like lifting assembly A. 
closed at its upper end and slidably Supported for 
vertical movement upon the upper tubular part 
of a column-like base member or assembly B 
also closed at its upper end, the lower part of 
which is bell-shaped and forms a reservoir for 
oil or other suitable liquid. The lifting assembly 
A is raised and lowered upon its supporting col 
Limn-like base 3 by the admission and exhaust 
of pressure liquid to and fron the interior of the 
lifting assembly A about the Supporting Column 
B. Pressure fluid is Supplied to the interior of 
the assembly A above the top of the base B by 
a manually operable pump C located in the base 
3. The purp C also includes neas for corn 
trolling the escape of fluid from the interior of 
the lifting asserably to lower the jack. 
The lifting assembly. A comprises a tubular 

in ember a closed at its upper end by a cup 
shaped cap f , the dOWinWardly extending flange 
of which surrounds and has threaded engage 
Irent with the upper end of the tube . Pack 
ing 2 interposed between the upper end of the 
tube and the interior of the cap prevents 
the leakage of any liquid through the threaded 
connection between the tube i and the cap . 
The lower end of the tube is provided with 
a fange ring i3, the upwardly extending fiange 
of which surrounds and is threaded upon the 
lower end of the tube . The interior of the 
ring 3 below the tube slides upon a tubular 
member 4 forming a part of the Supporting col 
umn B and is provided With an internal groove 
for the reception of an O-ring type packing is, 
which packing ring seals or closes the lower end 
of a chamber i internediate the tubular men 
bers 0, 4. 
In addition to the vertically positioned tubular 

member 4, the Supporting Column for the lift 
ing assembly. A comprises a plug-like member 
f. threaded into the upper end of the tube 4 
and provided With an annular external flange, 
the lower side of which engages the upper end 
of the tube 4. The external flange on the men 
ber 8 forms with the interior of the tube O of 
the lifting assembly A a sliding fit and is pro 
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vided with an external groove within which a 
packing or seal 9 is positioned. The seal shown 
is similar to the seal 6 previously referred to 
and closes the upper end of the chamber f7. 
The lower end of the tubular member 4 is 

threaded into an upwardly extending flange 2 of 
the bell-shaped member 2 of the base B and the 
shoulder formed thereby is adapted to be en 
gaged by the lower Side of the member 3 to 
form a lower stop for the lifting assembly A. The 
bell-shaped member 2 is provided with an ex 
ternal flange 22 and the bottom is closed by a 
plate 23 fixedly secured thereto in any conven 
tional manner. As Shown, the plate 23, has, an 
inwardly extending flange 24 which overrides the 
flange 22 of the bell-shaped member. Pressure 
fluid is supplied to and exhausted from the in 
terior of the lifting assembly A above the Sup 
porting column 8, which chamber is designated 
herein by the reference character 25 and is in 
effect the power cylinder, by a pipe or tube 26, 
the upper end of Which extends into and COmnium 
nicates with a counterbored aperture 27 through 
the center of the plug i8. The pipe 26 is fixedly 
secured within the lower end of the aperture. 27 
by a suitable fitting 28. The lower end of the 
pipe 26 is connected in a similar bore. 36 in the 
cylinder 3 of the pump C by a fitting 32 similar 
to the fitting 28. 

In the embodiment shown, the pump C con 
prises the one-piece cylinder member 3, pre 
viously referred to, having a cylindrical aperture 
or bore 33, the left-hand closed-end of which con 
-Stitutes the cylinder chamber of the pump. The 
right-hand end of the cylinder member 3i, which 
is threaded, is of reduced diameter and projects 
outwardly through a suitable aperture in the 
bell-shaped base member 2 ?, to which it is de 
tachably secured by a nut 34 threaded upon the 
outer end. A packing washer 35 interposed be 
tWeen the Shoulder formed by the reduced end of 
the cylinder member 3 and the inner Side of the 
bell-shaped member 2 prevents the leakage of 
liquid around the cylinder member. The cylin 
der is in effect, a part of the base member or . 
assembly B and, as an alternative construction, 
the tubular part 4, the bell-shaped part 2, the 
bottom member 23, and the pump cylinder 3i 
may beformed in One piece. 
The piston O of the pump C is formed of a 

solid, cylindrical member located in the outer end 
of the aperture 33 within which it is both rotat 
able and reciprocable. The piston is adapted to 
be manually rotated by a hand crank if detach 
ably connected thereto by a socket 42 having . 
apertures 180° apart adapted to receive opposite 
ends of a pin 43 projecting from and fixedly 'se 
cured within a transverse aperture adjacent to 
the outer end of the piston 4.0. The piston 40 is 
i'eciprocated within the cylinder member 3 upon 
rotation of the piston by a roller 44 rotatably 
supported on the inner end of a member 5 fix 
edly secured within a radial aperture in the cylin 
der member 3, which roller 44 engages within 
a continuous, inclined can groove 46 in the pis 
ton 50. A pair of seals 47, 48 similar to the seal 
ES, previously referred to and located within suit 
able grooves at opposite sides of the cam groove 
46, prevent the escape of liquid about the piston. 
The valving for the fluid pressure pump C com 

prises in addition to the aperture or port 30, pre 
viously referred to, a radial aperture or port 50 
in the cylinder member 3 opposite to the aper 
...ture 38 and communicating With the liquid reser 
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4 
the piston 40 is flattened on one side to provide 
an end portion 54, semi-circular in cross-section 
and of Sufficient length that it always covers one 
or both of the ports 30, 50 as the piston recipro 
cates through its normal predetermined stroke 
effected by the roller 44 in cooperation with the 
can groove 46. The high and low parts of the 

10 

cam groove 46 lie in the plane of the flat surface 
of the portion 51 of the piston, with the result 
that as the piston is rotated it reaches the oppo 
Site ends of its Stroke aS the One port OpenS and 
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the other closes. The pump is reversible and can 
be used to pump the lifting assembly. A both up 
and down; however, it is normally intended to 
pump pressure fluid into the chamber 25, other 
means hereinafter being provided for permitting 
the return of liquid to the reServoir for the pur 
pose of lowering the lifting assembly A or jack. 
When-rotated from the position shown in Figs. 

2 and 4, with both ports 30, 50 closed, in the di 
rection indicated by the garrow B), EigS. 4:Or 5, 
initial movement of the pistonio opens the sport 
3. The port 30 remains open: to the chamber 
33 and as the rotation of the pistong continues 
the pistonimoves toward the bottom of thescham 
ber 33 forcing the liquidithereinthrough the port 
3 and the conduit 26 into the chamber 25 raising 
the lifting assembly A. When the piston has been 
rotated 180°, see. Fig.5:the port. 30 iszagain closed 
:by the portion35 of the piston, the port having 
closed shortly before reaching the 180°oposition. 
Continued rotation of the piston OpenSithe...in 
takeport 50 and causes the piston to move toward 
the position shown in Fig.2 which draws fluid 
into the chamber 33. When the piston reaches 
...the position shown in Fig. 4, the cycle of opera 
tion is completed. 
As previously stated, the piston may rotated 

in the opposite direction to lower the jack; how 
ever, the liquid in the chamber 25 is preferably 
allowed to return to...the reservoir in the base of 
the jack by connecting the ports 30,250 through 
an aperture 52 in the piston 40-adjacent to but 
spaced slightly to the rear of the end 5i, which 
aperture is adapted to be moved in line With the 
ports 30, 50 by pushing the piston forward to the 
position-shown in Fig.6 about the time the port 
58 opens, that is, with the piston slightly advanced 
with respect to the position shown in Fig.25. The 
forward movement of the piston is permitted by 
san-aperture or recess53 in the rear or right-hand 
wall of the cam groove 46 adapted to receive the 
roller-44. As shown, the aperture 52 passes trans 
versely through the center of the piston- and is 
connected to the chamber 33 in front of the piston 
by a longtitudinally extending conduit 54, in the 
center of the piston. The diagonal relationship 
between the aperture or conduit 52 and the flat 
face of the piston causes the chamber 33 to be . 
connected with the port. 50 at the time, the piston 
is pushed forward into the position: shown in 
Fig. 6, whereby pressure is prevented from build 
ing up in front of the piston. Pressure within the 
chamber 33 normally maintains the front or left 
hand. Wall of the eam groove 46 in engagement 
with the roller A4 and prevents...the recess in the 
rear or right-hand wall of the cam groove, from 
entering into the normal operation of the pump. 
The pressure fiuid reservoir Within the base. 

assembly B, including the tubular member 4, is 
preferably only partially full of liquid and is of 
a sufficient size that it can be sealed from the 
outside atmosphere. Preferably, the volume 
thereof can be increased by forming one or more 

voir in the base B. The inner or left-hand end of 75 radial apertures 55 in the sides of the tubular 
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member 4 adjacent to the top, thus making the 
chamber 7 intermediate the outer and inner 
tubular members 9 and f4 a part of the reservoir. 
If the holes 35 in the tubular member 4 are dis 
pensed With, the seal 6 serves no particular func 
tion and can be omitted. In this event, the ring 
member 3 can also be omitted and the lower 
end of the tube drawn in to engage the ex 
terior of the tube it in a manner Similar to that 
ShOWn at 56 in the alternative construction shown 
in Fig. 8 Wherein the duplicate parts are desig 
nated by the same reference characters and the 
Corresponding parts by the same reference chair. 
acters With a prime nark affixed thereto. 
As a further alternative construction, the upper 

part of the liquid reservoir in the base assembly 
may be automatically opened to atmosphere and 
closed as the lifting assembly is raised and low 
ered. As shown in Fig. 8, this may be accom 
plished by a conduit in the member 8' core 
SpOnding to the member 8 of the embodiment 
shown in Figs. 1 to 7, the upper end of which con 
duit opens into an annular groove 6 and is nor 
mally closed by an O-ring type packing or seal 
located in the groove 6i. The groove 6 is in 
the circumference of the member 8', is wider 
than the O-ring, and as the lifting assembly A' 
is raised, the engagement betWeen the O-ring and 
the interior of the tubular member 10' rolls the 
O-ring away from the end of the conduit 60, thus 
Opening the liquid reservoir to atmosphere 
through the chamber 7 intermediate the tubular 
members O', 4' and the clearance between the 
OWer end of the member 0 and the tube 4'. 
As the lifting assembly A' is lowered, the O-ring 
is returned to the position shown and the conduit 
60 sealed to prevent the escape or liquid there 
through when the jack is laid in a horizontal 
position. As the lifting assembly A' is being low 
ered, an Operation that normally takes place with 
the jack in its upright or vertical position, any 
appreciable pressure within the liquid reservoir 
will relieve itself by temporarily lifting the O-ring 
a Way from the end of the conduit 60. 
The jack can be placed under the object to be 

raised With the upper end of the lifting assembly 
A in position to engage the object or the lifting 
assembly can include other means for engaging 
the object to be raised. The lifting assembly 
preferably includes Vertically adjustable means 
for engaging underneath the object to be raised, 
thus better adapting the jack for lifting articles 
of different height from a given surface. This is 
particularly advantageous in the case of an auto 
mobile jack because the axle of the automobile 
or other part to be engaged by the lifting assembly 
Will be at different heights above the ground for 
different automobiles, etc. In the embodiment 
shown, the lifting aSSembly A includes a member 
E. comprising a plurality of plate-like members 62 
loosely connected together by a rivet 63 and 
slidable upon the tubular member O. The con 
struction is such that by raising the projecting 
end of the member E. until the apertures through 
which the tubular member O projects align them 
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6 
selves, the member E can be freely moved along 
the tube 0 but When a force is applied to the top 
of the projecting end of the member E, the plate 
like members 62 tend to pivot about the tube O 
and tightly engage the same. For a given move 
nent of the lifting assembly A, the adjustability 

of the member Egreatly extends the range of the 
jack. 
From the foregoing disclosure of the present 

invention, it will be apparent that the objects 
heretofore enumerated and others have been ac 
complished and that there has been provided a 
simple and inexpensive hydraulic jack which is 
Self-contained and Will not leak fluid. While two 
preferred embodiments of the invention have been 
deSci'ibed in considerable detail, the invention is 
not limited to the particular construction shown 
which may be varied in many respects without 
departing from the invention and it is my inten 
tion to hereby COVer all adaptations, modifica 
tions and uses thereof Which come within the 
practice of those skilled in the art to which the 
invention relates and within the scope of the 
appended claim. 

HaWing thus described my invention, I claim: 
A liquid pump comprising a member having an 

annular aperture therein closed at one end and 
annularly Spaced inlet and outlet ports opening 
into said aperture adjacent to but spaced from 
said closed end, a piston rotatable in said aper 
ture, valving means aSSociated With said piston 
for alternately connecting said ports with the 
portion of said aperture intermediate the closed 
end thereof and said piston upon rotation of Said 
piston, and means comprising a cooperating can 
groove and roller associated With said member 
and said piston for reciprocating said piston 
through a predetermined stroke upon rotation 
thereof, said cam groove having a recess Or aper 
ture in one side thereof permitting movement of 
said piston beyond said predetermined stroke and 
said piston having an aperture therein effective 
upon axial movement of said piston beyond said 
predetermined stroke for connecting said ports 
together. 

MARION W. HUMPHREYS. 
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