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1
METERING PUMP

CROSS-REFERENCE TO RELATED PATENT
APPLICATION

This application is a continuation in part of my co-
pending application Ser. No. 07/710,323, filed Jun. 4,
1991, now U.S. Pat. No. 5,205,722.

FIELD OF THE INVENTION

A metering pump comprised of a rotating cam, cam
followers, hydraulic cylinders, fluid transducers, and
flow direction control valves is disclosed. This metering
pump assembly may be used to continuously provide
fluid flow at a substantially constant flow rate.

BACKGROUND OF THE INVENTION

. Pumping devices for supplying material to various
types of machines are well known to those skilled in the
art. However, to the best of applicant’s knowledge, no
such device is available which provides fluid at a sub-
stantially constant flow rate, provides reliable, long-
term operation when used with abrasive or corrosive or
viscous fluids, and minimizes the risk of leakage, igni-
tion, or explosion of the pumped fluid or its vapors.

One prior art device was described in July of 1989, in
U.S. Pat. No. 4,844,706 of Kazuo Katsuyama et al. In
discussing the problems with the use of prior art rotary
pumps in systems where a constant flow rate was de-
sired, Katsuyama disclosed (at column 1) that . . . even
if the rotary pump is driven at constant number of rota-
tion, the flow rate of the coating material may vary due
to the change in the pressure loss at the suction port or
discharge port of the rotary pump depending upon the
flowing state of the coating material . . . and there has
been a problem, e.g., in a two-component coating mate-
rial that the main agent and the curing agent therefore
cannot be supplied at an accurate mixing ratio.”

According to Katsuyama et al., in addition to the
uneven flow rate often caused by the use of a rotary
pump, the use of such pump with viscous or abrasive
fluids often caused a problem. Thus, at column 2 of the
patent, he stated that the *. . . use of a gear pump may
be considered for supplying a highly viscous paint
under pressure. However, there has been a problem that
the viscous coating material adheres and clogs at the
bearing portion of the gear pump during long time oper-
ation to often interrupt the rotation of the pump. In
addition, in the case of using a highly viscous paint,
particularly a metallic paint, the metal ingredient is
ground by the gear pump failing to obtain uniform coat-
ing quality.”

The pumping system described in the Katsuyama et
al. patent designed to solve these problems was compli-
cated and expensive and contained at least two double-
acting reciprocal pumping means, two rotary pumps, a
plurality of on-off valves, timer means, 2 pressure con-
trol valve, and other mechanisms. However, it does not
appear that the device of the Katsuyama et al. patent
adequately solves either of the problems it discusses.

In the first place, it does not appear that the device of
the Katsuyama et al. patent provides a substantially
constant flow rate for the fluid being delivered over its
entire cycle. As is disclosed at column 10 of the Kat-
suyama et al. patent, and illustrated in FIG. 2, the de-
vice of this patent contains two “hydraulically powered
reciprocal pumps 3A and 3B;” fluid is delivered from
one of such pumps until the material in such pump is
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substantially depleted (see from points T4 to T6 on
FIG. 2), then the second of such pumps is turned on (see
point T5 on FIG. 2) and fluid is delivered from it while
fluid continues to be delivered from the first pump, and
thereafter the first pump is turned off (see point T6 of
FIG. 2) and then refilled with fluid (see from points T7
to T8 of FIG. 2); after the fluid in the second pump is
substantially depleted, the cycle is repeated. At the
point in the cycle where one of the pumps is turned off
(see, e.g., points T6 or T10 of FIG. 2), the hydraulic
fluid being furnished to side 10 of the other pump (see
FIG. 1) and the coating fluid being discharged from side
9 of the other pump must accelerate sharply in their
respective fluid lines, thereby substantially changing the
flow rate of such fluids. In the second place, it does not
appear that the device of the Katsuyama et al. patent
provides reliable, long-term operation when used with
abrasive or viscous fluids; for the pumping device dis-
closed in the Katsuyama et al. patent contacts the fluid
to be delivered with the working parts of at least one
rotary pump (see column 5 of the patent). Furthermore,
as indicated below in the discussion of the Prus et al.
patent, the fact that the Katsuyama et al. device
contacts the fluid to be delivered with the working parts
of at least one rotary pump often changes the rheologi-
cal properties of such fluid and/or creates an explosion
or pollution hazard. The Prus et al. patent also recog-
nized certain problems with prior art pumping systems.
Prus et al. disclosed a coating product installation. The
Prus et al. patent stated that, when prior art gear pumps
were used for the delivery of paint or varnish, they
were “. . . unreliable, requiring frequent adjustment of
the pump flow-rate . . . the component parts of the gear
pump used under such conditions wear more rapidly. .
.and . .. this wear results in internal leakage. ... In fact,
such leakage exists even when the pump is brand new.
- . (see from line 67 of column 1 to line 10 of column 2).”
The solution provided by Prus et al. was to connect the
gear pump used in his system to a means for delivering
rinsing product and to periodically flush his pump.
However, in addition to causing his pump to be out of
the production cycle for substantial periods of time, the
use of “rinsing product” with different rheological and
chemical properties tended to damage the gears in the
pump and the flow rate sensors used in the system. Prus
et al. recognized that “. . . abrupt changes in operating
conditions resulting from the succession of products of
different kinds and of very different viscosities in the
conduit . . .” may cause “. . . wear of and damage to the
flowrate sensor” (see Column 4, lines 19-29). However,
the pumping device disclosed in the Prus et al. patent
contacts the fluid to be delivered with the working parts
of at least one rotary pump (see, for example, column 3).
It is well known that such contact is often undesirable.
Thus, for example, the turbulence and mixing caused by
rotary pumps may often change the theological proper-
ties of shear-sensitive materials, such as latex (see, e.g.,
page 3.55 of Igor J. Karassik et al.’s Pump Handbook,
Second Edition, McGraw-Hill Book Company, New
York, 1984). Thus, for example, some fluids and/or
their vapors (such as organic peroxides) tend to explode
when subjected to shock and/or vibration and thus
should not be contacted with the moving parts or seals
of a rotary pump. Thus, for example, some fluids may
leak from the rotary pumps that they are in contact
with, thereby creating pollution and/or explosion ha-
zards.

































