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VARIABLE RATIO HAND PUMP

CROSS-REFERENCE TO RELATED APPLICATION
[0001] This application claims the benefit of U.S. Provisional Patent Application
No. 60/890,557 filed February 19, 2007, which is hereby incorporated by reference.

STATEMENT CONCERNING FEDERALLY SPONSORED
RESEARCH OR DEVELOPMENT

[0002] Not applicable.
FIELD OF THE INVENTION

[0003] This invention relates to hydraulic hand pumps and in particular to hand

pumps that vary the lever pivot point dependent on output pressure of the pump.
BACKGROUND OF THE INVENTION

[0004] Hydraulic hand pumps in which a hand operated lever is pivotable against
a plunger of a pump, which may be either a two stage or a single stage pump, are well
known. In most such pumps, the pivot point of the lever is fixed regardless of the output
pressure of the pump. However, it has been recognized that reducing the distance
between the lever pivot point and pump plunger reduces the amount of force required to
be applied to produce a given pressure. In most systems of this type, a compensation
cylinder is subjected to the output pressure of the pump, and the lever is pivoted to a
plunger of the compensation cylinder, so that as the compensation cylinder extends, it
moves the lever pivot point toward the pump plunger, thereby reducing the moment arm
between the lever pivot point and the pump plunger to reduce the force required to
operate the pump. Such a patent, for example, is US Patent No. 3,792,747, the disclosure

of which is hereby incorporated by reference in its entirety.
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[0005] Such systems result in lateral loading on the compensation cylinder and

premature failure. The present invention addresses these concerns.
SUMMARY OF THE INVENTION

[0006] The present invention provides a hand operated hydraulic pump in which
the lever pivot is to a cam. The cam is pivoted, at a distance away from the lever pivot,
to the housing of the pump. The compensation cylinder, which is subjected to the output
pressure of the pump, acts on the cam to rotate the cam above the housing pivot so as to
reduce the distance from the lever pivot to the pump plunger as the output pressure of the
pump increases. This reduces the moment arm between the lever pivot and the pump
plunger, which has the effect of reducing the amount of force required to be exerted by
the user on the handle of the lever to produce any given pump output pressure.

[0007] In a preferred aspect, the cam pivots are arranged in a manner so that
operating the lever at a low pressure tends to maximize the distance between the lever
pivot and the pump plunger, so as to maximize flow rate for lower pressures. In addition,
the compensation device is preferably biased in this direction.

[0008] The foregoing and other advantages of the invention will appear in the
detailed description which follows. In the description, reference is made to the
accompanying drawings which illustrate a preferred embodiment of the invention.

BRIEF DESCRIPTION OF THE DRAWINGS
[0009] Fig. 1 is a perspective view of a pump incorporating the invention; and

[0010] Fig. 2 is a schematic view illustrating the operation of the pump.



WO 2008/103628 PCT/US2008/054211

DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENT

[0011] Referring to Fig. 1, a hand operated hydraulic pump 10 of the invention
has a lever 12 with a handle 14 and a pivot 16. The lever 12 is operable by handle 14 to
pivot back and forth about pivot 16 to reciprocate plunger 18 of a pumping unit 19 of the
pump 10 so as to pump hydraulic fluid out of reservoir 20 to pressure port 22. Plunger 18
extends through a slot in the bottom of lever 12 and has a head 24 that reciprocates back
and forth in slot 26 as the lever 12 is pivoted up and down. Hydraulic hoses or other lines
can be connected to pressure port 22 so as to provide hydraulic fluid under pressure to a
load such as a hydraulic cylinder and return hydraulic fluid to the reservoir 20 from the
load upon the actuation of a return valve (not shown).

[0012] The lever 12 is pivoted at pivot 16 to a cam 30 which is pivoted at pivot
32 to housing 34 of the pump 10. Pivot 32 is spaced below pivot 16 and may be slightly
toward plunger 40 so that as the lever 12 is operated, when pushing down on handle 14
the cam 30 is pivoted against the plunger 40 of compensation cylinder 42 of the pump 10.
Preferably, when the line between pivots 16 and 32 is parallel to the plunger 18 axis, the
plunger 40 is in its fully retracted position.

[0013] It is noted that the piston unit 19 of which the plunger 18 is a part may
have a two stage or a single stage piston.

[0014] Thus, the cam 30 is in a generally three point configuration, the three
points being pivot 16 to lever 12, pivot 32 to the housing 34 and the point of contact with
the plunger 40. As such, the cam 30 can be made in a generally triangular form.

[0015] Referring to Fig. 2, the compensation cylinder 42 is in communication

with the outlet pressure of pumping unit 19 through the one-way check valve 44.
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Pumping unit 19 sucks hydraulic fluid from reservoir 20 via check valve 46. As the
output pressure at port 22 goes up, compensation cylinder 42 is pressurized to a greater
extent against the bias of spring 50 and the force of the cam 30 tending to retract the
plunger 40 (when the handle 14 is operated). When the pressure in cylinder 42 is
sufficient to overcome these forces, the plunger 40 pushes against the cam 30 and rotates
the cam 30 counterclockwise as viewed in Fig. 2 about pivot 32, which reduces the
distance L2 between pivot 16 and plunger 18. When this happens, the lever 12 slides
relative to the plunger and head 24, with the head 24 sliding in the slot 26 and the plunger
18 sliding in a slot on the underside of lever 12. The distance L1, which is the distance
between the handle 14 and the pivot 16, remains constant, so the force required to be
applied to the handle 14 to produce a given pressure in the pumping unit 19 is reduced by
this action. The stroke S2, which is proportional to the volumetric flow rate from the
pump, is also reduced for a given stroke S1 applied to the handle 14. When the load
pressure at port 22 subsides, operation of the lever 12 and the spring 50 return the plunger
40 to a retracted position to maximize the stroke S2 and therefore maximize the flow rate
for a given input stroke S1.

[0016] Thereby, there are minimal or no side loads applied to the plunger 40 and
consequently on the piston of compensation cylinder 42. Instead, the loading of
operating the lever 12 is born by the cam 30. The cam 30, moved by the plunger 40 in
relation to the output pressure, helps to reduce the effort of operating the lever 12 at
higher pressures.

[0017] A preferred embodiment of the invention has been described in

considerable detail. Many modifications and variations to the preferred embodiment
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described will be apparent to a person of ordinary skill in the art. Therefore, the

invention should not be limited to the embodiment described.
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I/'We Claim:

1. In a hand operated hydraulic pump having a lever, the lever including a
handle and a pivot, the pump including a pumping unit with a plunger that engages the
lever between the handle and the pivot, the handle being operable to reciprocate the
plunger so as to pump hydraulic fluid as the lever is pivoted back and forth, the
improvement wherein:

the pivot of the lever is pivoted to a cam at a lever pivot;

the cam is pivoted to a frame of the pump at a frame pivot, the frame pivot on the
cam being spaced away from the lever pivot such that pivoting the cam about the frame
pivot changes the distance between the lever pivot and the plunger of the pumping unit;
and

a compensation device that is subjected to the output pressure of the pump and
rotates the cam about the housing pivot in relation to the output pressure of the pump so
as to reduce the distance between the lever pivot and the plunger of the pumping unit as
the output pressure increases.

2. A hand operated hydraulic pump as claimed in claim 1, wherein the
operating handle when pivoted against the plunger of the pumping unit tends to rotate the
cam back against rotation of the cam by the compensation device so as to increase the
distance between the lever pivot and the plunger of the pumping unit.

3. A hand operated hydraulic pump as in claim 1, wherein the compensation
device is a cylinder and a plunger of the compensation device rotates the cam as the

output pressure of the pump increases.
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4. A hand operated hydraulic pump as claimed in claim 1, wherein the
compensation device is biased to retract and thereby increase the distance from the lever
pivot to the pump plunger.

5. A hand operated hydraulic pump as claimed in claim 1, wherein the
plunger of the pumping unit slides in a slot of the lever.

6. A hand operated hydraulic pump as claimed in claim 1, wherein the cam is

generally triangular.
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