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(54) Electronic porportioner using continuous metering and correction

(57) A method for compensating for changeover in a
reciprocating pump having a check valve, a displacement
transducer and a valve at the outlet of the pump, includes
the steps of: closing the fluid valve as the pump reaches
changeover, to allow the pump to compress any gases
and positively close the check valve; and, when the pump
stalls, opening the fluid valve. Any travel and imputed
flow during the portion of the cycle when the valve is
closed is disregarded.
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Description

TECHNICAL FIELD

�[0001] Related applications include US Application se-
rial number 60/186405, filed March 2, 2000, PCT appli-
cation serial number PCT/US01/069, filed March 2, 2001
and US Application serial number 60/333,697, filed No-
vember 27, 2001.

BACKGROUND ART

�[0002] Proportioners such as those shown and de-
scribed in the above applications, the contents of which
are hereby incorporated by reference, are sold in the mar-
ket by the assignee of the instant invention under the
trademark VALUEMIX®.

DISCLOSURE OF THE INVENTION

�[0003] In the instant invention, each of a pair (or more)
of air-�operated reciprocating piston pumps (such as
those sold by the assignee of the instant invention under
the trademark KING™ is provided with a linear displace-
ment transducer (LDT) which is capable of communicat-
ing (as discussed in the aforementioned applications) a
precise indication of the linear position of the air motor
and pump rod. Also provided is a controllable valve con-
nected to the output of each of the pumps.
�[0004] Unlike the aforementioned VALUEMIX (which
sequentially dispenses first one component and then the
other of a plural component material), the controller of
the instant invention dispenses both components (or all
three if a three component material) simultaneously and
maintains ratio at the end of each predetermined volume
of material.
�[0005] For example, if a material calls for a 2:�1 (for
components A and B) ratio, both valves will be open in-
itially. The controller then looks at whichever side has hit
its mark first (2 for the A side and one for the B side) and
closes the valve on that side until the other side "catches
up" and hits its mark.
�[0006] Cavitation, air entertainment, compressibility,
or poor inlet check performance all can result in a loss
of correlation between pump travel and fluid dispensing.
The following process is meant to correct for these is-
sues. First, the controller determines when the pump has
changed over. (This is predictable from previous cycles,
or observable from the LDT reading) The controller will
then close the fluid valve. This allows the pump to com-
press any gases and positively close the check valve.
When the pump stalls, the fluid valve is reopened. The
position of the pump at that point is starting value for fluid
dispensed on that stroke.
�[0007] These and other objects and advantages of the
invention will appear more fully from the following de-
scription made in conjunction with the accompanying
drawings wherein like reference characters refer to the

same or similar parts throughout the several views.

BRIEF DESCRIPTION OF DRAWINGS

�[0008]

Figure 1 is a front perspective view of the instant
invention.

Figure 2 is a rear perspective view of the instant in-
vention.

BEST MODE FOR CARRYING OUT THE INVENTION

�[0009] In the instant invention 10, each of a pair (or
more) of air-�operated reciprocating piston pumps 12
(such as those sold by the assignee of the instant inven-
tion under the trademark KING™) is provided with a linear
displacement transducer (LDT) 14 which is capable of
communicating (as discussed in the aforementioned ap-
plications) a precise indication of the linear position of
the air motor 12a and pump rod 12b. Of course any re-
ciprocating power source may be used to power the pump
rod 12b. The LDT 14 provides an output in units of travel
or resolution which may vary with the model used. In the
preferred embodiment, the resolution may be in the range
of � to � inch. Also provided is a controllable valve 16
connected to the output of each of the pumps 12.
�[0010] Unlike the aforementioned prior art VALUEMIX
(which sequentially dispenses first one component and
then the other of a plural component material), the con-
troller of the instant invention dispenses both compo-
nents (or all three if a three component material) simul-
taneously (at least initially) and maintains ratio at the end
of each predetermined volume of material.
�[0011] For example, if a material calls for a 2:�1 (for
components A and B) ratio, both valves will be open in-
itially. The controller 18 then looks at whichever side has
hit its mark first (2 units of travel for the A side and one
for the B side) and closes the valve on that side until the
other side "catches up" and hits its mark. Thus, the sys-
tem truly controls both sides rather than letting one run
and trying to match the other as commonly occurs.
�[0012] Cavitation, air entertainment, compressibility,
or poor inlet check performance all can result in a loss
of correlation between pump travel and fluid dispensing.
The following process is meant to correct for these is-
sues. First, the controller determines when the pump has
changed over. (This is predictable from previous cycles,
or observable from the LDT reading) The controller will
then close the fluid valve. This allows the pump to com-
press any gases and positively close the check valve.
When the pump stalls, the fluid valve is reopened. The
position of the pump at that point is starting value for fluid
dispensed on that stroke.
�[0013] The air pressure can be varied so as to effec-
tively run both pumps simultaneously and continuously.
Also, the control may be set to control flow rather than
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pressure. If desired and sufficient length is available, the
hose may be used as an integrator to aid in mixing. In
another alternative embodiment, the lower volume side
or material may be run at a higher pressure and with a
single dosing valve.
�[0014] The interface is divided into three sections. The
basic section are a run and a stop button. Under a cover
are a display that shows ratio, and a cycle counter and
a 4-�position rotary switch for

• Run

• Test

• Independent Run A Pump

• Independent Run B Pump

• 5-�digit 7- �segment with decimal point to display ratio

• Lighted "Start" button (light while running) - momen-
tary, non-�latching

• Stop button - momentary, non- �latching

• Ratio setting increments are 0.1, range is 0 to 10.

• Error code displayed in digital display (e.g. E:�27).

Following are operational modes:

�[0015] Run (proportion): Open both fluid valves. Mon-
itor travel of each pump. If one pump has traveled dis-
proportionately ahead of the other pump, close its fluid
valve. Monitor travel of the remaining pump. Once the
trailing pump has caught up, open the other fluid valve.
Repeat.
�[0016] Within the run mode, and pump test mode the
controller will compensate for physical problems associ-
ated with top change- �over. Cavitation, air entertainment,
compressibility, or poor inlet check performance all result
in a loss of correlation between pump travel and fluid
dispensing. The following algorithm is meant to correct
for these issues.
�[0017] Determine when the pump has changed over.
(This is predictable from previous cycles, or observable
from the LDT reading) Close the fluid valve. This allows
the pump to compress any gases and positively close
the check valve. When the pump stalls reopen the fluid
valve. The position of the pump at that point is starting
value for fluid dispensed on that stroke.
�[0018] Independent run: Run any one (and only one)
pump just like a normal pump. Fluid valve is constantly
open throughout cycle. Do not repeat change- �over in less
than 500ms (Runaway control). Stop after 5 cycles.
�[0019] Pump test: Run each pump through 3 full cycles
plus extra distance necessary to compensate for top
change-�over error. (See Run Mode for description of

change-�over error compensation algorithm). Close the
fluid valve once during the middle of each stroke and
measure time delay until the pump stalls. This checks for
a failed fluid valve, piston packings or check valve, or
inlet valve failure.
�[0020] Stop: Fluid valves and air valves closed.
�[0021] Error: Special case of the stop mode. Fluid
valves and recirculation valves closed. Error must be
" acknowledged".
�[0022] Calibration: Each LDT has a different offset and
gain. The controller needs this data to work properly.
�[0023] It is contemplated that various changes and
modifications may be made to the proportioner without
departing from the spirit and scope of the invention as
defined by the following claims.

Claims

1. A method for compensating for changeover in a re-
ciprocating pump having a check valve where said
pump has a displacement transducer and a valve at
the outlet of said pump, the method comprising the
steps of:�

closing said fluid valve as the pump reaches
changeover to allow said pump to compress any
gases and positively close the check valve; and
when said pump stalls, opening the fluid valve;
and
disregarding any travel and imputed flow during
the portion of the cycle when said valve is closed.

2. A method for dispensing plural component materials
having at least first and second parts to be mixed in
a predetermined ratio, said apparatus having first
and second reciprocating pumps connected to said
first and second parts, each said pump having a dis-
placement transducer and a valve at the outlet of
said pump, the method comprising the steps of: �

predetermining the output of each said trans-
ducer which corresponds with the resolution of
said transducer and said predetermined ratio;
running said first and second pumps with said
valves open until one of said transducers reach-
es said predetermined output;
closing the valve associated with the pump
which has reached said predetermined output
and continuing to run the other of said pumps
until it has reached said predetermined output.

3. The method of claim 2, further comprising the steps
of:�

closing each said fluid valve as the pump asso-
ciated therewith reaches changeover to allow
said pump to compress any gases and positively
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close the check valve; and
when said pump stalls, opening the fluid valve;
and
disregarding any travel and imputed flow during
the portion of the cycle when said valve is closed.
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