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JEFE DE DMSKN DE NUEVAS CREACIONES 

SUPERINTENDENCIA DE INDUSTRIA Y COMERCIO 

E. S. D. 

REF: Expediente No. 05 053 231 - solicitud de patente de invenciôn a favor 

de ARCH CHEMICALS, INC. 

Respuesta a oficio No. 15016 del 28 de noviembre de 2008 

JUAN PABLO CADENA SARMIENTO, portador de la tarjeta profesional No. 

57.492 del C.S.J., obrando como apoderado sustituto de la sociedad ARCH 

CHEMICALS, INC., segUn lo acredita el documento de sustituciOn de poder 

presentado ante esa DivisiOn, me permito dar respuesta a las observaciones 

de carÆcter tØcnico y juridico, relacionadas con la patentabilidad, para la 

concesiOn de la patente de acuerdo con la DecisiOn 486 segUn el concepto 

tØcnico No. 3294 notificado por fIjaciOn en lista de fecha 28 de noviembre de 

En respuesta a la objeciOn del Seæor Examinador en cuanto a la presente 

invenciOn corresponde con uno de los objetos no considerados como 

invenciOn segün  la Decision 486 estamos presentando un nuevo capitulo 

reivindicatorio de 1-21 reivindicaciones que define un mOtodo y un sistema 

para mantener un quimico para tratamiento de agua en un volumen 

predeterminado de agua por un periodo de tiempo predeterminado sin hacer 

relación alguna a una ecuaciôn matemâtica o algoritmo. 

Asimismo, este nuevo formato de reivindicaciones es totalmente claro en su 

definiciOn y alcance y completamente novedoso e inventivo a la luz del 

problema tØcnico y el estado de la tecnica relacionado. 
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Ast, consideramos que con este nuevo capitulo reivindicatorio damos por 

subsanadas todas las objeciones realizadas por el Seæor Examinador y por lo 

tanto respetuosamente solicitamos su consecuente retiro y la concesiôn del 

privilegio solicitado en vista de que la presente invención cumple con todos 

los requisitos establecidos en la Decision 486. 

De la Seæora Jefe, 

Atentamente, 

JUAN PABLO CADENA SARMIENTO 

T.P. No. 57.492 del C.SJ. 

C.C. 80.410.337 de UsaquØn 

Carrera 7 No. 71-21, Torre B, Of. 402 

Bogota, D.C., 06 de abril de 2009 
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REIVINDICACIONES 

1. Un mØtodo cIclico para tratar un volumen de agua manteniendo una 

cantidadpredeterminada de un quimico para el tratamiento de agua en 

un volumen predeterminado de agua durante un periodo defjpo 

predeterminado que comprende, 

a. Suministrar un quimico para el tratamiento de agua en una dosis 

de acuerdo con el volumen final de agua a ser tratadayelperiodo 

de tiempo predeterminado del producto en el agua; 

b. SuministrarautomÆticamente el quimico para el tratamiento de 

. agua por medio de una bomba; 

C. Suministrar una fuente del quimico para el tratamiento de agua; .2 

d. Suministrar una dosis de aproximadamente 0.1 ppm/dia a 

aproximadamente 6 ppm/dIa; 

e. Suministrar dosis de reposición a lo largo del periodo de tiempo 

predeterminado. 

2. Un mØtodo de acuedo con la reivindicaciOn 1 en donde la fuente del 

quimico para el tratamiento de agua es una soluciôn acuosa del mismo. 

3. Un mØtodo de acuerdo con la reivindicaciOn 2, en donde la solución 

contiene airededor de 0.5% en peso (activo) a airededor de 80% en peso 

(activo) del quimico para el tratamiento de agua. 

4. Un mØtodo de acuerdo con cualquiera de las reivindicaciones I a 3, en 

donde el quimico para el tratamiento del agua se selecciona del grupo 

que consiste en algicidas, desinfectantes, oxidantes, agentes quelantes, 

agentes de control de pH, inhibidores de corrosiOn y estabilizantes. 

5. Un mØtodo de acuerdo con una cualquiera de las reivindicaciones 1 a 4, 

en donde el quimico para el tratamiento de agua se selecciona del grupo 

conformado por diOxido de cloro, hipoclorito de litio, hipoclorito de sodio, 

(poli(biguanida de hexametileno)hidrocloruro), I ,3bromo-cloro-



dimetilhidantoIna, y 1 ,3-dibromodimetilhidantoina, perOxido de hidrOgeno, 

monopersulfato de potasio, perborato de sodio, percarbonato de sodio, 

sulfato de cobre, citrato de cobre, EDTA (Æcido diaminotetraacØtico de 

etileno) de cobre, gluconato de cobre, plata coloidal, nitrato de plata, 

poli(oxietileno (dimetilimino) etileno (dimetilimino) etileno dicloruro), 

d imetild itiocarbamato de sodio, 2-cloro-4 ,6-bis(etilamino)-5-triazina, 

cloruro de zinc, ôxido de zinc y cloruro de alconio bencil. 

6. Un mØtodo de acuerdo con una cualquiera de las reivindicaciones I a 4, 

en donde el qulmico para el tratamiento de agua se selecciona del grupo 

conformado por hipoclorito de metal alcalino, hipoclorito de metal 

40 
alcalinotØrreo, isocianuratos clorados, hidantoinas halogenadas, 

perboratos de metal alcalino; percarbonatos de metal alcalino, sales de 

cobre, sales de plata, compuestos de amonio cuaternarlo, compuestos 

de amonio policuaternario, sales de zinc, agentes quelantes, fungicidas, 

agentes de control de pH, inhibidores de corrosiOn y estabilizantes. 

7. Un mØtodo de acuerdo con una cualquiera de las reivindicaciones 1 a 4, 

en donde el qulmico para el tratamiento de agua es peróxido de 

hidrOgeno. 

8. Un mØtodo de acuerdo con la reivindicaciOn 3, en donde el qulmico para 

el tratamiento de agua es desinfectante agregado en una dosis de 

mantenimiento de alrededor de 0.1 ppm/dIa a alrededor de 3 ppm/dIa. 

9. Un sistema para tratar un volumen predeterminado de agua para 

mantener una cantidad predeterminada de un qulmico para el 

tratamiento de agua en un volumen predeterminado de agua durante un 

periodo de tiempo predeterminado, que comprende una bomba con un 

desplazarniento de tubo de bomba conectado cooperalvamente a un 

computador para control de la bomba, una fuente de qulmico para 

suministrar a la bomba, para aplicación por medio de la bomba a un 

volumen predeterminado de agua, haciendo que la bomba opere durante 

un tiempo suficiente para suministrar una cantidad predeterminada de 



quimico Para el tratamiento de agua al volumen predeterminado de agua, 

suficiente Para mantener aproximadamente la cantidad predeterminada 

de quimico Para el tratamiento de agua en el volumen predeterminado de 

agua durante el perlodo de tiempo predeterminado. 

10.Un sistema de acuerdo con la reivindicaciôn 9, en donde la fuente del 

quimico Para el tratamiento de agua es una soluciôn acuosa del mismo. 

11.Un sistema de acuerdo con la reivindicaciOn 10, en donde la soluciOn 

tiene alrededor de I % en peso (activo) a alrededor de 80% (activo) del 

quimico Para el tratamiento de agua. 

12.Un sistema de acuerdo con una cualquiera de las reivindicaciones 9 a 

11, en donde la bomba se hace operar por un computador programado 

de manera automªtica. 

13.Un sistema de acuerdo con una cualquiera de las reivindicaciones 9 a 

12, en donde el quimico Para el tratamiento de agua se selecciona del 

grupo conformado por algicidas, desinfectantes, oxidantes, agentes 

quelantes, agentes de control de pH, inhibidores de corrosiOn y 

estabilizantes. 

14.Un sistema de acuerdo con una cualquiera de las reivindicaciones 9 a 

13, en donde el quimico Para el tratamiento de agua se selecciona del 

grupo conformado por diOxido de dora, hipoclorito de metal alcalino, 

hipoclorito de metal alcalinotØrreo, isocianuratos clorados, (poli(biguanida 

de hexametileno)hidrocloruro), hidantoinas halogenadas, perOxido de 

hidrOgeno, monopersulfato de potasio, diôxido de cloro, perboratos de 

metal alcalino, percarbonato de metal alcalino, sales de cobre, sulfato de 

cobre, citrato de cobre, EDTA (Æcido diaminotetraacØtico de etileno) de 

cobre, gluconato de cobre, Plata coloidal, nitrato de Plata, compuestos de 

amonio cuaternario, compuestos de amonio policuaternario, 

poli(oxietileno (dimetilimino) etileno (dimetilimino) etileno dicloruro), 

dimetilditiocarbamato de sodio, 2cloro-4,6-bis(eti lam ino)-5-triazina, sales 



de zinc, cloruro de zinc, Oxido de zinc, cloruro de alconio bench, agentes 

quelantes, fungicidas, agentes de control de pH, inhibidores de corrosion 

y estabilizantes. 

15.Un sistema de acuerdo con una cualquiera de las reivindicaciones 9 a 

12, en donde el quimico para el tratamiento de agua se selecciona del 

grupo conformado por diOxido de cloro, hipoclorito de litio, hipoclorito de 

sodio, (poli(biguanida de hexametileno)hidrocloruro), 1, 3-bromo-cloro-

dimetilhidantomna, y I ,3-dibromodimetilhidantoIna, peroxido de hidrOgeno, 

monopersulfato de potasio, perborato de sodio, percarbonato de sodio, 

sulfato de cobre, citrato de cobre, EDTA (Æcido etileno 

diaminotetraacØtico) de cobre, gluconato de cobre, plata coloidal, nitrato 

de plata, poli(oxietilen (dimetilimino) etilen (dimetilimino) etilen bicloruro), 

dimetilditiocarbamato de sodio, 2-cloro-4,6- bis (etilamino)-5 -triazina, 

cloruro de zinc, óxido de zinc y cloruro alconio bencil. 

16.Un sistema de acuerdo con una cualquiera de las reivindicaciones 9 a 

12, en donde el quimico para el tratamiento de agua se selecciona del 

grupo conformado por hipoclorito de metal alcalino, hipoclorito de metal 

alcalinotØrreo, isocianuratos clorados, hidantoinas halogenadas, 

perboratos de metal alcalino, percarbonatos de metal alcalino, sales de 

cobre, sales de plata, compuestos de amonio cuaternario, compuestos 

de amonio policuaternario, sales de zinc, agentes quelantes, fungicidas, 

agentes de control de pH, inhibidores de corrosion y estabilizantes. 

17.Un sistema de acuerdo con una cualquiera de las reivindicaciones 9 a 

12, en donde el quimico para el tratamiento de agua es peróxido de 

hidrOgeno. 

18.Un sistema de acuerdo con la reivindicación 11, en donde el quimico 

para el tratamiento de agua es desinfectante agregado en una dosis de 

aproximadamente 01 ppm/dIa a aproximadamente de 6 ppm/dIa. 



19. Un sistema de acuerdo con la reivindicación 11 en donde el qulmico para 

el tratamiento de agua es desinfectante agregado en una dosis de 

mantenimiento de airededor de 1 ppm/dIa a airededor de 3 ppm/dIa. 

20.Un sistema para tratar un volumen predeterminado de agua, para 

mantener una cantidad predeterminada de un quimico para el 

tratamiento de agua en un volumen predeterminado de agua durante un 

perlodo de tiempo predeterminado, que comprende un dispositivo para 

aplicar un qulmico para el tratamiento de agua a un volumen 

predeterminado de agua, hacer que el dispositivo opere durante un 

tiempo suficiente para aplicar una dosis de mantenimiento de qulmico 

para el tratamiento de agua, suficiente para mantener aproximadamente 

la cantidad predeterminada de qulmico para el tratamiento de agua en el 

volumen predeterminado de agua durante el periodo de tiempo 

predeterminado. 

21.Un mØtodo para tratar un volumen predeterminado de agua para 

mantener una cantidad predeterminada de un quimico para el 

tratamiento de agua en el volumen predeterminado de agua durante un 

periodo de tiempo predeterminado, que comprende aplicar un quimico 

para el tratamiento de agua a un volumen predeterminado de agua por 

medio de un dispositivo controlado por un computador, operar el 

dispositivo durante un tiempo suficiente para aplicar una dosis de 
is 

mantenimiento de quimico para el tratamiento de agua, suficiente para 

mantener aproximadamente la cantidad predeterminada de qulmico para 

el tratamiento de agua en el volumen predeterminado de agua durante el 

periodo de tiempo predeterminado. 
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(57) ABSTRACT 
An apparatus and method for a fluid metering system 
that employs a high resolution position sensor and elec-
tronics to very accurately control the amount of fluid 
dispensed. This sensor may be an optical sensor which 
translates the movement of a positive displacement 
pump into electrical signal pulses that are serially fed 
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into a counter which converts them to parallel binary 
or binary-coded decimal form. The optical sensor uses 
a light-sensitive transducer to convert light rays to elec-
trical pulses, a light source, and two graticule frames 
therebetween. One graticule frame moves relative to 
the other graticule. Each of the graticules has a large 
number of equally-spaced light-transmitting areas. Pre-
set counts in the counter compensate for time lags in 
the system operation such as the lag due to the move-
ment of the dispensing valve and the solenoid valve in 
an actuating piston. These preset counts are added to 
the serial counts from the sensor, and then an electrical 
signal from the counter is sent to a comparator which 
compares the sum with a programmable number. This 
programmable number directly relates to the amount 
of fluid it is desired to dispense. When it and the sum 
from the counter are equal, the comparator sends a 
second signal to actuate the solenoid valve which re-
sults in the fluid flow being stopped. The programma-
ble number may be manually inputted or may be deter-
mined by any measurable characteristic of an object, 
like its weight, or any fixed relationship relating to the 
object, for example, a percentage of its weight. In a 
modification to the basic system, provision is also made 
to control the position of the object fluid is being dis-
pensed into relative to the dispenser. Positioning is oh -
tamed by utilizing a control circuit and an hydraulic-
linear actuator to move the object. This latter opera-
tion may be positionally controlled by a signal directly 
proportional to the object’s weight, for example, the 
weight of a fowl that is being injected with a fluid addi-
tive. 

28 Claims, 5 Drawing Figures 
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APPARATUS AND METHOD FOR A METERING PIG. 4 is enlarged interior view of part of the sensor 
SYSTEM of FIG. 1. 

PIG. S is a modified system of the preferred embodi-
BACKGROUND OF THE INVENTION mont of the metering system. 

1. Field of the Invention 5 In FIG. 1, a positive displacement pump I forces fluid 

Generally, this invention relates to a pumping system under pressure from a reservoir 2 to a dispensing de -

with electronic controls and its method of operation to vice 3. This dispenser has a normally closed spring. 

accurately meter a desired quantity of fluid into an ob- biased valve 4 that is opened by fluid under pressure as 

ject. In particular, it is concerned with a fluid metering piston rod S moves to the left Hydraulic fluid under 

system and its method of operation that utilizes a sen- 10 pressure actuates the right side of piston 6 in linear ac-

tor to detect the piston movement of a positive dis- tuator 10 to move the piston rod to cause pump I to 

placement pump and to control the amount of fluid dispense fluid. The actuating piston 6 is, in turn, con -

pumped and dispensed by comparing an electrical trolled by an electrically-operated solenoid four-way 

modified signal from the sensor with a programmed valve, 

electrical signal. 15 It is important to note that my invention is not limited 

2. Description of the Prior Art to the specific single acting type of positive displace -

Metering systems that use electronic controls to ment pump shown. For purposes of my invention, a 
/ 

meter the flow of fluids are known. In addition, dis- positive displacement pump encompasses every type of I 
pensing and metering systems that sense the movement pump in which a constant volume of fluid material is 

of a positive displacement pump piston and send alec-j 20 pumped independent of the particular fluid viscosity, I 
tronic data based thereon to dispense a desired amount pressure, or material, when the actuating means or pis-

of fluid are also known. In none of the known prior art ton moves through a complete pumping cycle. Thus, 

systems is a high resolution sensor used to sense very when the piston 7 in the metering pump I moves from 
its right-most position to its left-most position, in the 

small incremental piston movements combined with an 
electronic circuit that has a counter and comparator 

25 direction of the arrow, a constant volume of fluid is dis-

network that compensates for time delays due to me- pensed from the dispenser 3 for each incremental 
movement of rod S. Besides the single acting pump of 

chanical movements within the system itself. The de- 
gree of sophistication and high resolution in my fluid FIG, 1, that dispenses fluid only on half the cycle as pis-

metering system heretofore unknown, results in a very 30 
ton rod 5 moves to the left, double-acting diaphragm, 
bellows, gear, rotary piston, as well as most linear re-

high degree of accuracy and control in the amount of 
ciprocating types of pumps, can be considered positive 

fluid a person desires to dispense. displacement pumps as the term is used herein. 

SUMMARY OF THE INVENTION As the piston rod 5 moves to the left to pump fluid, 

The fluid metering system of this invention and its 35 
a wheel 9 frictionally engaged therewith rides on the 
rod and rotates. The linear movement of the piston rod 

method of use combines a positive displacement pump is thus converted to rotary motion by wheel 9. Wheel 
with control circuitry to actuate a valve and dispense 

9 and the shaft encoder form the sensor 8 designated 
a predetermined amount of fluid. The control circuitry as a rectangular dotted line box in FIG. 1. The shaft en -
is combined with a high resolution sensor that reads coder (Or encoder for short) is of a type such as the 
and signals incremental piston movements of the pump. 40 commercially available Model DRC-77 type made by 
This signal is then totalled and added to an error- the Dynamics Research Corporation, Stoneham, Mas-
compensating value in a counter. Their sum is fed into sachusetta. It’s function is to act as a transducer to 
a comparator where it is compared with a signal repre- transform the very small linear incremental movements 
senting the amount of fluid it is desired to dispense. of the piston rod into electrical serial pulses. The sensor 
When the two values are equal, a valve in a dispensing 45 hasbeen characterized as a high resolution sensor since 
device is deactuated. This deactuation stops the pump- it is able to sense piston movements between 0.1 inch 
ing stroke of a hydraulic linear actuator and results in to 0.0001 of an inch without contributing erroneous 
the actuation of a second valve in the dispenser to cut frictional, hysteresis, backlash, or inertial effects to the 
off fluid flow to precisely dispense the metered amount result obtained. It is not necessarily limited to optical 
of fluid sensors but conceivably could be magnetically or dee-

A primary object of this invention is an improved tronically actuated. 
high resolution fluid metering system and its method of The optical encoder is shown in part by the simplified 
operation, enlarged diagram of FIG. 4. It consists of four basic cle-

An additional object is a fluid metering system thatments, namely: the light source 10, the circular station-
precisely meters a desired volume of fluid by compen- ary graticule 11, the rotatable circular graticule 12, and 
sating for errors inherent in the system operation, the transducer 13 that converts light rays into electrical 

Still another object is to use the weight or other mea- pulses. Graticule 12 acts as a digital position sensor and 
surable characteristic of whatever is being filled with is on the same shaft as wheel 9 and rotates in unison 
the fluid, to control the input signal of a comparator 

60 therewith. Both of the graticules have a large number 
and thereby control the amount of fluid dispensed and of equal-width radial black lines with alternate clear 
also the position of the object relative to the dispenser. areas therebetween that are spaced in the same width 

FIG. I shows a schematic view of the preferred em- apart as the black lines for a given distance from the 
bodiment of my metering system. graticule’s center. Numbers 14 and 15 in PIG. 4 mdi-

FIG. 2 is a pulse diagram of some of the signals of the 65 cate the clear areas for graticules 11 and 12, respec-
circuit elements of FIG. 1. tively. These clear areas are light-transmitting areas 

FIG. 3 is a more detailed drawing of the electronic that may consist of either light-transmitting areas made 
elements making up the basic metering system. from a solid material or orifices in their graticules. The 
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[57] ABSTRACT 

A computer controlled metering pump. The displace-
ment of a metering pump is accurately monitored using 
a position sensor connected to a piston. A control com-
puter receives the sensor signal as well as a desired 
pumping volume rate. The pumped volume is Continu-
ously monitored by the computer as a function of the 
piston displacement, and compared with the desired 
rate. The metering pump is controlled to bring the 
pumped volume rate into agreement with the desired 
volumetric pumping rate. 

21’ 24 

16 Claims, 7 Drawing Sheets 
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COMPUTER CONTROLLED METERING PUMP 

BACKGROUND OF THE INVENTION 

The present application relates to metering pumps. 
Specifically, a computerized control system is described 
for accurately monitoring and controlling the amount 
of pumped media in a chemical process application. 

Metering pumps are used in a variety of chemical 
processes to control the quantities of chemicals which 10 

are used in the process. For instance, in chemical pro-
cessing plants, and water treatment plants, it is neces-
sary to accurately add precise quantities of difficult-to-
handle fluids with other constituent products during the 
chemical process. Metering pumps manufactured by the 15 

assignee of the present application, Pulsafeeder, Inc., 
are capable of providing precise quantities of pumped 
media within 1% of a nominal media volume. 

Large chemical process plants typically are comput-
er-controlled from a central processor. The amounts 20 
and rate of individual constituent chemicals used in a 
process are controlled by metering pumps which may 
be distributed at various points within a chemical pro-
cess plant. The flow rate produced by these pumps must 
be monitored and precisely regulated if the overall 25 
chemical process is to be accurately controlled. 

The present application is directed to providing for 
the distributed control over these various metering 
pumps such that the central control processor for the 
chemical plant may be operated in confidence that each 30 
of the metering pumps throughout the plant are being 
accurately controlled by a localized control system. 

SUMMARY OF THE INVENTION 

It is a primary object of this invention to provide for 35 
a localized control system for a metering pump. 

It is a specific object of this invention to provide 
computerized control over a metering pump to accu-
rately control the quantity of fluid pumped in a chemi-
cal process system. 40 

These and other objects of the invention are provided 
by a computer control system. The computer control 
system will accurately monitor the displacement in a 
metering pump, and based on the displacement, deter-
mine whether or not the desired quantity of fluid has 45 
been dispensed within a given stroke of the metering 
pump. When the pumped quantity of fluid as deter-
mined by the pumping stroke displacement is deter-
mined not to be in accordance with the desired quantity 
of fluid displaced during a pump cycle, control is ef- 50 
fected over the metering pump to reduce or increase the 
amount of pumped fluid in a given stroke cycle. 

In carrying out the invention in accordance with a 
first embodiment, a position sensor accurately monitors 
the position of a piston during a pumping cycle. The 55 
monitored position is used to calculate a volumetric 
displacement for the pump. 

When the calculated volumetric displacement for the 
pump exceeds or is less than the desired amount, control 
over the pump may be effected in a variety of ways. In 60 
a first embodiment, contro’ is effected over the amount 
of pumped media discharged by the pump during the 
exhaust portion of the pump stroke. 

In a further embodiment of the invention, the meter-
ing pump is a diaphragm metering pump in which the 65 
amount of pumped media is controlled by controlling 
the fluid media within the pressurizing chamber. Dur-
ing a pumping stroke, when the diaphragm has been 
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displaced a distance which produces the precise quan-
tity of fluid into the pump, the pressurizing chamber is 
vented, inhibiting any further pumping of media. 

In yet another embodiment of the invention, accurate 
diaphragm positioning is provided by a set of dia-
phragm position sensors which measures the displace-
ment of the diaphragm. It is thus possible to accurately 
position the diaphragm prior to an exhaust cycle of the 
metering pump to thereby discharge the precise volume 
of pumped media. 

BRIEF DESCRIPTION OF THE FIGURES 

FIG, lÀ illustrates a schematic drawing of a comput-
erized metering pump in accordance with a first em-
bodiment of the invention. 

FIG. lB illustrates a second embodiment of the in-
vention wherein a diaphragm metering pump is com-
puter controlled. 

FIG. 2 illustrates the operation of the computerized 
metering pumps of FIGS. 1A and lB. 

FIG. 3 is a third embodiment of a computerized me-
tering pump having a provision to recirculate vented 
pumping fluid. 

FIG. 4A illustrates the programming carried out by 
the computer of the embodiments of FIGS, 1-3. 

FIG. 4B demonstrates a diagnostic routine imple 
merited with the computer, verifying the operation of 
the pump. 

FIG. 5 illustrates control over the metering pump in 
accordance with a fourth embodiment of the invention 
wherein pumping pressure is controlled to accurately 
meter the quantity of pumped fluid. 

FIG. 6 schematically illustrates additional control 
over a diaphragm metering pump wherein the starting 
position for the diaphragm is accurately monitored. 

FIGS. 7A and 7B illustrate the programming routine 
for the embodiment of FIG. 6 wherein a metering pump 
includes a hydraulically balanced diaphragm. 

FIG. 8 illustrates the computer program routine for 
diagnosing diaphragm failures. 

DESCRIPTION OF THE PREFERRED 
EMBODIMENTS 

Referring now to FIG. 1A, there is shown a metering 
pump 9 which is controlled by a computer 28 to provide 
a precise measured quantity of pumped fluid for each 
stroke of a piston 11. The pump 9 includes a pumping 
chamber 15, as well as a piston chamber 12. A recipro-
cating piston 11 is shown connected to a slider/crank 
mechanism and motor 10 to reciprocate on a periodic 
basis as a rate l/T. The piston 11 will move forward and 
backward in the piston chamber 12, drawing pumped 
media from reservoir 25 through valve 21 into the inlet 
16. During the forward discharge portion of the piston 
stroke, the material will be forced through outlet 17, 
spring loaded check valve 19 and then to outlet pipe 20. 

The amount of fluid displaced by the piston 11 can be 
defined as follows: 

4-xL 

This volume displacement is, of course, proportional to 
the area of the piston 11, expressed in terms of its diame-
ter as Jird2 times the stroke length L of the piston, The 
flow rate for the pump 9 is determined by dividing this 
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volumetric displacement by the stroke period, T, where 
l/Tf, the frequency of piston reciprocation. 

From the foregoing, it is clear that the volume dis-
placed is a function of the stroke length of the piston 11. 
By providing a means to effectively shorten this stroke 
length L, it is possible to establish a fractional amount of 
the maximum pumping capacity in any given stroke 
cycle. 

The embodiment shown in FIGS. 1A and 113 vary the 
effective stroke length L of the piston 11 from a maxi-
mum L0ax, representing the full piston amplitude hy-
draulically such as to provide a fractional volumetric 
output, or a fractional flow rate, as desired. This frac-
tional flow rate is achieved by controlling the inlet 
valve 21 which supplies pumped media from a reservoir 
25 via conduit 24. The piston position is monitored by a 
sensor 13 connected through the A/D converter 29 to 
computer 28. The computer 28 makes an accurate cal-
culation of the flow rate for the pump based on the 
piston displacement L, the stroke period T which is the 
reciprocal of the stroke frequency f, and the piston 
diameter d which is constant for a given pump. 

ird2L 
IT 
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Control over the effective stroke length L is accom-
plished in the embodiments of FIGS. 1A and 113 by 
opening previously closed valve 21 as soon as the piston 
11 has moved the required stroke length L. The corn- 3o 
puter 28 receives a desired flow rate as an input from 
an operator, and from the foregoing equation, calculates 
for the desired flow rate a stroke length L. 

35 
= 

i?d2 

The operation of the embodiments of FIGS, 1A and lB 
is illustrated in FIG. 2. The diagram of FIG. 2 begins at 
the portion of the stroke cycle wherein piston 11 is fully 40 
retracted. The piston begins to advance, discharging 
pumping media from the pumping chamber 15 through 
valve 19. Once the piston 11 has travelled the required 
distance L. as indicated by sensor 13, valve 21 is opened 
by control 22, permitting any remaining pumping media 45 
in pumping chamber 15 to be vented through valve 21, 
back to reservoir 25. Once the piston 11 has advanced 
its full stroke length, Lmax it will begin to retract, draw-
ing pumping fluid from the reservoir 25 into the cham-
ber 15. . 50 

Thus, the effective volume displacement from the 
pump 9 is controlled by detecting when the piston 11 
has travelled the required length L to discharge the 
desired quantity of pumping media. It is clear that as 
the effective stroke length L is increased for an in- 55 
creased flow rate, valve 22 will be closed for a greater 
duration of the total stroke cycle, until the discharge 
portion of the stroke cycle equals the intake portion of 
the stroke cycle. 

As can be seen comparing FIGS. 1A and 113, the 60 
principles involved in controlling the effective stroke 
length L, and hence the pumped flow rate, are the same. 
The presence of the diaphragm 14 in a diaphragm me-
tering pump separates the pumping chamber 15 from a 
hydraulic chamber 18 having an intermediate fluid. 65 

FIG, 3 illustrates an improvement over the embodi-
ment of FIG. 1A, wherein a separate path for venting 
pumped media into reservoir 25 is provided. This path is 

4 
shown as outlet 33 connected to a valve 30 which is 
connected to reservoir 25. Valves 30 and 21 are oper-
ated so that pumping media is supplied through valve 21 
and inlet 16 to the pumping chamber 15. When the 
computer 28 has determined that the piston 11 has trav-
elled the appropriate length L to discharge the required 
quantity of pumped media, valve 30 will be opened and 
valve 21 will remain closed. During the intake portion 
of the piston stroke, wherein pumping media fills cham-
ber 15, valve 21 is open and valve 30 is closed, 

The embodiment of FIG. 3 will provide for recircula-
tion of pumped media which will assist when the pump-
ing media has large quantities of solids in suspension as 
there is only one directional flow in each pipe. This will 
promote positive media recirculation. 

FIG. 5 shows another embodiment of the invention 
which provides for venting the intermediate chamber 
18 in a diaphragm pump arrangement. When the piston 
11 has moved the appropriate distance, as determined 
by the signal produced by sensor 13, indicating that the 
required quantity of pumping media has been forced 
from the pumping chamber 15, valve 38 may be opened 
to vent the intermediate chamber 18 back to the inter-
mediate reservoir 44. In this way, once the venting 
begins, diaphragm 14 will not advance any further as 
the hydraulic pressure imparted by the piston is relieved 
through the valve 38 into the intermediate reservoir 44. 
Once the piston 11 has extended its full stroke length, 
the valve 38 may be closed and valve 39 opened to 
permit piston 11 to draw intermediate media through 
valve 39 into the intermediate chamber 18 during its 
intake cycle in which it is being retracted, thus expand-
ing the volume in intermediate chamber 18. 

With the embodiment of FIG. 5, it is possible to re-
duce the effective stroke length for the piston ii by 
appropriately venting the intermediate chamber 18. The 
inlet 16 is connected through a check valve 37 to a 
pumping media supply reservoir 25. 

Another embodiment is shown in FIG. 6 in which a 
diaphragm metering pump is employed to control the 
precise discharge of pumped media. The diaphragm 14 
is shown positioned between two sensor elements 43 
and 46. The sensor elements 43 and 46 are connected to 
computer 28. Computer 28 thus monitors the position of 
the diaphragm 14 between a maximum displacement 
adjacent transducer 46 to a minimum displacement adja-
cent transducer 43. Control over pump stroke is imple-
mented using the valve 38 and valve control 40, oper-
ated by the computer 28. When the piston 11 has 
reached a value indicating the required quantity of 
pumped media has been discharged through outlet 17, 
valve 38 will be opened in order to vent the intermedi-
ate chamber 18 to the intermediate media reservoir 44. 
Thus, the remaining piston displaced intermediate 
media will be transferred to the reservoir. 

Sensing of the diaphragm 14 position is useful to 
accurately position the diaphragm 14 prior to beginning 
of a discharge cycle of the piston 11. Thus, by closing 
valve 38 while the piston withdraws, the diaphragm 14 
will retract. In this manner, diaphragm 14 can be reli-
ably returned to a beginning position. The proximity 
sensors 43 and 46 will also detect when the diaphragm 
is being over or under inflated, a dangerous condition in 
which diaphragm rupture may be imminent. 
The foregoing principles which make use of measur-

ing stroke length of a reciprocating piston, and then 
hydraulically controlling the effective stroke length L 
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may also be implemented by sensing diaphragm posi- intake and vent functions. When two such valves are 
tion. It is possible, using a diaphragm position sensor, to used, step 121 will follow decision block 114. In block 
measure the diaphragm deflection, and use this mea- 121, the auxiliary valve 30 is opened in order to vent the 
surement to determine when a desired quantity of media pumping chamber back to the reservoir 25. The position 
has been pumped. If the volume of the deflected shape 5 of the piston is continuously monitored in step 122 and 
of the diaphragm can be mathematically approximated, another diagnostic routine 123 is entered in the event 
the computer can calculate the displaced volume ac- the position of the piston is determined not to be in 
cordingly. Hydraulic control over a venting valve may accordance with a predicted position. 
be effected using this measured deflection, venting the Once the piston reaches its maximum stroke length L, 
pumping chamber back to the reservoir, thereby con- 10 determined by block 124, the intake valve 21 is opened 
trolling the pumped volume and volume rate again in step 126 as the piston is fully advanced. At the 

FIG. 4A shows a particular instruction sequence for same time, in step 127 the auxiliary valve 30 is closed, 
controlling the metering pump of FIGS, IA, lB and 3 permitting additional pumped media to enter the pump-
to deliver the determined flow rate. At the beginning of ing chamber 15 while the piston 11 retracts to its initial 
the program, the desired volumetric flow rate Q is read 15 position. 
into the computer 28 in step 102. The desired flow rate A similar flow chart can be developed for the em-
is based on a stroke cycle time and volumetric discharge bodiment of FIG. 5. As will be recalled, the embodi-
which occurs within the stroke cycle time. Assuming ment of FIG. 5 includes an inlet valve 38 and a vent 
that the stroke cycle time is known and constant, using valve 39. Control over these valves by the computer is 
the earlier formula, the required effective stroke length 20 accomplished with similar instruction sets which will be 

. L may be calculated in step 103. The calculation of the obvious in light of the previous flow chart (FIG. 4A). 
stroke length also depends upon having input certain The flow chart outlined in FIG, 4A could utilize 
information about the metering pump, such as piston diaphragm displacement to determine and/or verify 
diameter d, piston cycle rate T per the aforesaid equn- volumetric discharge. As stated previously, the volume tion. 25 

Having thus calculated the desired stroke length for of the deflected shape of the diaphragm can be mathe-

the piston, the intake valve is opened in step 104. This matically approximated. Therefore, given a desired 
volumetric displacement, a value for diaphragm deflec-

pumping chamber 15 of the embodiments of FIGS. lÀ 
intake valve permits the pumped media to enter the 

tion can be calculated. This is analogous to the calcula-

and lB. The piston reciprocation begins in step 105 by 30 tion of L effective for the piston. The diaphragm posi-

energizing the motor drive to the piston. tion can then be monitored during pump discharge�in 

The piston position is continually read and recorded a manner similar to the way the piston is monitore-

in step 101 by monitoring the output of sensor 13. A d�until it reaches the proper level of deflection. At this 

diagnostics routine 108 is shown which is an optional point, the appropriate volume of media will have been 

subroutine to effectively diagnose any failure which 35 discharged. 

might be indicated by the position sensor. This diagnos- Referring now to FIG. 45, the diagnostic routine 

tic routine 108 will be more specifically described with which is entered at various stages of the programming 

respect to FIG. 4B. shown in FIG. 4A. The routine begins with block 201. 

In decision block 109, the piston position is deter- The first check made is whether or not the piston has 

mined to be fully retracted at which point the beginning 40 changed position as evidenced by the output from the 
of the pumping of media from the pumping chamber 15 sensor 13. If the piston has changed position, the piston 
begins. The intake valve 21 is closed in step 110 to flag is set FALSE in step 202 and the drive flag is also 
prohibit venting of the pumped media from pumping set FALSE in step 203. The two false designations for 

. chamber 15 to the pumping media reservoir 25. The the drive and piston flags indicate that these compo-
piston position during the subsequent advance of the 45 nents are both operating properly. The current piston 
piston is continuously monitored and recorded in step position is recorded in step 205 to be used in the next 
111. A further diagnostic routine is shown in 112 which re-entrance to the diagnostics routine. The diagnostic 
is optional, but described more particularly in FIG. 4B. program then exits to the main program in FIG. 4A. 
The diagnostic routine will assist in determining any In the event there is no indication of a change in 
failure which may occur such that position measure- so piston position, step 207 will be used to determine 
ments in step 111 are not within a predicted range. whether or not the motor is active. It is contemplated 

Once the piston reaches the calculated stroke length that a motor enable line will be provided by the corn -
L, decision block 113 will indicate it is time to end puter 28. If this enable line is not active, step 208 will 
effective pumping from the chamber 15. In the event a determine whether or not the drive flag has been set 
single intake valve such as shown in FIGS. 1A and lB 55 true. If not, the drive flag will be Set true in step 209, and 
is employed, as determined by block 114, the inlet valve an attempt made to start the motor in step 210. The 
21 is opened in step 118, thus effectively ending the ENABLE signal will be raised by the computer to try 
pumping stroke for the piston 11. The remaining piston to restart the motor drive. 
volume is displaced to the media reservoir 25. If the drive flag is set true, and the motor is deter -

In step 119, the desired flow rate is again read into the 60 mined not to be active in step 201, the operator is noti-
computer, and a new stroke length is calculated in step fled of a failed motor drive in step 222. 
120, identical to the calculation of step 103. In this way, Continuing in the diagnostic program, the position 
in the event the operator at any point changes the de- sensor output is checked in decision block 212. The 
sired flow rate Q, a new stroke length may be corre- normal voltage potential is a non-zero value. If the 
spondingly calculated. 65 output is equal to 0, the piston flag is checked to see 

The flow chart of FIG. 4A may also be applied to the whether it is true or false. In the event it is not true, the 
system shown in FIG. 3. As will be recalled, this system piston flag is set true before exiting via step 205 to the 
employs separate valves 21 and 30 to accomplish the main program. In the event the piston flag has been set 
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true, the operator is notified in step 220 of a failed piston charge portion of the stroke cycle step 334. The posi-
position sensor, tions of the piston and diaphragm are continually read 

lithe piston sensor output is not equal to 0 in block and diagnosed in steps 335-338, and when the piston 
212, and the drive flag has previously been set true in reaches the calculated distance L for discharging the 
block 213, the operator is notified in block 221 of a 5 appropriate amount of pumped media as determined by 
failed drive mechanism, If the drive flag has been set decision block 339 within the required time interval, 
false in block 213 the flag is set true in 214 before exit- decision block 340 will transfer control to steps 341 or 
ing via step 205. 349, depending on whether two or a single valve is 

If the piston flag has been set true in block 216, or the provided in the intermediate fluid circuit, 
drive flag has been set true in 208 or 213, a failure condi- 10 Assuming that only a single valve is included in the 
tion has been determined and the pump is shut down in intermediate reservoir supply, step 341 will open the 
step 223, The operator is notified in steps 220-222 of the intake valve, thus venting the intermediate 

pressure 

particular sensed failure, chamber 18 into the reservoir 44. The piston position is 
Thus, the foregoing diagnostics will be used to deter- continually read in step 342, and when the piston has 

mine whether there has been any piston motion. in the 15 been fully extended, decision block 344 will transfer 
event there has not been, the fault condition is analyzed control to step 345 which closes the hydraulic intake 
to determine whether a piston position sensor failure valve 38, 
has occurred, there is a drive mechanism failure, or a When two valves are employed in venting and sup-
motor failure, plying fluid to the intermediate chamber, such as is 

Referring now to FIGS. 7A and 7B, there is shown a 20 shown in FIG. 5, it being appreciated that the embodi-
program routine for controlling the metering pump of ment of FIG. S could also include two proximity sen-
FIG. 6. The flow chart shown in FIGS. 7A and 7B sors 43 and 46, the decision block 340 will transfer con -
describe the programming steps executed by computer trol to step 349. The second valve is opened to permit 
28 for controlling the hydraulically balanced diaphragm venting of the intermediate chamber through the sec. 
metering pump. 25 ond such valve 38 of FIG, 5. The position of the piston 

There are shown programming steps for the corn- is monitored in step 350 and when a fully extended 
puter 28 in the embodiments shown in FIG. 6. This position is obtained, decision block 352 will close the 
embodiment is a hydraulically balanced diaphragm previously opened valve 38 by executing step 353. Di-
metering pump which accurately positions the dia- agnostics are included in step 351, similar to step 343, 
phragrn prior to beginning a pumping discharge stroke. 30 and are totally optional. 
In the embodiment shown in FIG. 6, two proximity Once the required stroke length has been achieved in 
sensors are shown, 43 and 46, which detect whether or either a single or two valve configuration, the dia-
not the diaphragm is properly positioned to begin a phragm and piston positions are noted in steps 354 and 
discharge portion of the pump cycle. 356, respectively, and when the diaphragm has been 

The programming steps shown in FIG. 7 include two 35 returned to its START position as determined in step 
branches I and II. Each of these branches is used to 358, the intake valve is opened in step 359. The current 
position the diaphragm at pump start-up. The branch desired flow rate 1 is again read in step 360 and the 
that is taken depends on whether it has been determined pump parameters calculated in step 361 each time the 
that the diaphragm is forward or rearward of its Start program passes through a completed stroke. 
position. As is clear from FIG. 7A, two decision blocks 40 The subroutine designated by I will position the dia-
306 and 320 will make the determination as to whether phrngm to a starting position when it has been found to 
or not the diaphragm is in its correct position. If not, the be forward of its predetermined starting position. Step 

� program will exit to the prepositioning appropriate 308 and decision block 310 will continuously read the 
subroutine shown in I and Il. position of the piston and when it has reached its maxi-

The beginning of the computer-executed sequence 45 mum extension, will close the hydraulic intake valve in 
starts with a reading of the desired flow rate t in step step 311. Step 312 and decision block 314 will monitor 
301. From this signal, i.e., inputted data by the operator, the diaphragm position as it retracts with the piston. 
a pump stroke L is determined which will generate the Once the position of the diaphragm has been deter-
appropriate flow rate in accordance with the previous mined to be correct in decision block 314, due to the 
equations. The hydraulic intake valve is opened in step 50 retraction of the piston which will exert a pressure on 
303, corresponding to the valve 38 shown in FIG. 6. At the diaphragm, pulling it towards its starting position, 
this time, the piston reciprocation is started in step 304, control will switch to step 317. In step 317, the hydrau-
while simultaneously reading the diaphragm position in lie intake valve will be opened to stop movement of the 
step 305. The diaphragm position is determined from diaphragm. 
signals produced by proximity sensors 43 and 46. 55 Control will proceed with step 331, lithe diaphragm 

If the diaphragm has been determined to be in the is not at its starting position as determined in block 314, 
proper starting position, decision blocks 306 and 320 block 315 will evaluate the piston position, tithe piston 
will transfer control to programming step 331, At this is fully retracted, the hydraulic intake valve will be 
time, the piston position is read from the position sensor opened in step 316, permitting fluid to enter the inter-
13. Piston drive diagnostics are included in step 332 60 mediate chamber while the piston is extended to its 
which were described previously with regard to FIG. furthest: position. The program then recycles to step 
413. It should be noted that this is optional and the pro- 308 until the diaphragm is properly positioned, 
gram can be configured to operate without the diagnos- Subroutine II similarly operates to position the dia-
tics subroutine of 332. phragm to its correct starting position when it is found 

Decision block 333 will determine whether or not the 65 to be in back of its correct position. This requires con. 
piston has been fully retracted. When the piston is in its tinuously reading the position of the piston in step 321 
fully retracted position, as noted from the position sen- and determining whether or not the piston is fully re-
sor 13, valve 38 is closed to begin the start of the dis- tracted in step 323. When it has become fully retracted, 
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the intake valve is closed in step 324. Measurements of 
the diaphragm position are made in step 325. Once the 
diaphragm is determined to be at its correct starting 
position, as determined by block 327, the hydraulic 
intake valve is opened in step 330 and control can 5 
switch to step 331, When the piston becomes fully ex-
tended, and the diaphragm has not reached starting 
position, as determined by block 328, the intake valve is 
opened in step 329 and the process recycles to 321 until 
the diaphragm has been correctly positioned. 10 

Thus, there is shown one programming scheme 
which will permit the implementation of the embodi-
ment shown in FIG. 6, using a single valve, as well as a 
double valve configuration shown in FIG. 5, when 
accompanied by a proximity sensor for positioning the 15 

diaphragm. The computer control over the start posi-
tion for the diaphragm will make the accurate discharge 
of a predetermined quantity of pumped fluid more con-
sistent over time Additionally, the various diagnostic 
routines will aid in determining when the diaphragm 20 

pump has suffered a failure, and permits warning of the 
operator that the failure has occurred. 
The diagnostic routines are piston drive diagnostic 

routines and diaphragm diagnostic routines. The piston 
25 

drive diagnostic routine is shown in FIG. 4B and is 
incorporated throughout the execution of the program 
of FIGS 7A and lB. 

The diaphragm diagnostic routine of FIG. 8 begins 
by detecting whether or not the diaphragm has changed 30 
position in step 4411. If it has, there is a diaphragm flag 
which is set FALSE in step 403. The routine then exits 
through step 411. 

When the diaphragm has not been determined to 
have changed position, the sensor output signal from 35 
sensors 43 and 4.6 is checked in step 404. In the event the 
sensor output is determined not to be 0, and the drive 
flag has not been set true as determined in step 405, the 
operator is warned of a diaphragm malfunction in step 
406. Should the drive flag be set true in 405, the routine 40 
exits through block 411. The drive flag is set during the 
piston diagnostic routine, as previously explained re-
garding FIG. 413. 

In the event decision block 404 indicates that the 
output from sensors 43 and 46 is 0, and the diaphragm 45 
flag has been set to true in step 408, failure in the dia-
phragm position sensor is noted in step 412. This could 
be a failure of the sensor or the diaphragm itself. The 
pump is shut down in step 413 upon notification of the 
operator in step 412 of the failed component. Should the 50 
diaphragm flag be set false in block 408, it is subse-
quently set true in block 409. The routine then exits 
through 411. 

Assuming the diaphragm diagnostics indicate no 
problem, the old diaphragm position value is set in step ss 
411 to the new value and the program continues as 
though no failure had occurred. The routine subse-
quently exits to the calling program. 

The foregoing computer implementations are exem-
plary only of schemes which may be implemented to 60 
include diagnostic routines or to admit diagnostic rou-
tines. These embodiments will provide for distributed 
localized control over metering pumps which may be 
updated by an operator as convenient, and which will 
warn of malfunctions as they occur. 65 

What is claimed is: 
1. A computer controlled pumping system compris-

ing: 

10 
a metering pump having a pumping piston which 

moves a predetermined stroke distance, forcing a 
predetermined quantity of pumped fluid from an 
inlet to an outlet; 

a first electrically operated solenoid valve connected 
between said inlet and a supply reservoir; 

a displacement sensor connected to monitor the posi-
tion of said pumping piston within said stroke dis-
tance; and. 

a computer connected through an interface to said 
displacement sensor and said electrically operated 
solenoid valve, said computer receiving an opera-
tor-supplied value of volume flow for said meter-
ing pump, and calculating a volume displacement 
of media from a signal from said sensor, said com-
puter comparing said calculated volume flow rate 
with said operator-supplied volume flow rate, and 
operating said solenoid valve when said volumes 
are equal, whereby a flow of fluids from said meter-
ing pump equals said operator-supplied volume of 
flow. 

2. The computer controlled system of claim I com-
prising a second electrically operated solenoid valve 
connecting a recirculation port of said pump to said 
reservoir, and operated by said computer. 

3. A computer controlled pump comprising: 
a diaphragm pump having a pumping piston displac-

ing an intermediate fluid in an intermediate cham-
ber against a movable diaphragm in fluid communi-
cation with a pumping chamber; 

a media reservoir connected to said pumping cham-
ber; 

a media outlet connected to said pumping chamber; 
a displacement sensor connected to measure said 

pumping piston displacement; 
an intermediate media reservoir connected by electri-

cally controlled valve means to said intermediate 
chamber for supplying said intermediate fluid to 
said intermediate chamber, and venting said inter-
mediate chamber to said intermediate media reser-
voir; and, 

a computer connected to receive a signal from said 
displacement sensor, said computer determining 
from said sensor signal a related volumetric dis-
placement of said pumping media, and comparing 
said related volumetric displacement with a desired 
volumetric displacement, and for supplying an 
actuation signal to said electrically controllable 
valve means for terminating pumping by said dia-
phragm pump when said related volumetric dis-
placement equals said desired volumetric displace-
ment. 

4. A computer controlled pump according to claim 3 
comprising a second electrically connected valve means 
connecting said intermediate media reservoir’ to said 
intermediate chamber for recirculating fluid through 
said intermediate chamber. 

5. The computer controlled pump according to claim 
3 further comprising a position sensor for detecting the 
relative position of said diaphragm. 

6. The computer controlled pump according to claim 
5 wherein said diaphragm position sensor is connected 
to said computer, and said computer monitors said dia-
phragm position. 

7. The computer controlled pump according to claim 
6 wherein said computer determines a starting position 
for said diaphragm from a signal from said diaphragm 
position sensor. 
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8, The computer controlled pump of claim 7 wherein 
said computer is programmed to return said diaphragm 
to a starting position before commencing pumping of 
said pumping media by controlling said valve means. 

9. The computer controlled pump of claim 7 further 
including a diagnostic programming routine for detect-
ing when a failure has occurred in said computer con-
trolled pump. 

10. A computer controlled metering pump coinpris- 10 

Ing: 
(a) a metering pump having a reciprocating piston 
which pumps a quantity of pumping media based 
upon a stroke length of the piston; 15 

(h) a stroke position sensor connected to measure a 
stroke length of said piston; 

(c) means connected to said metering pump for inhib-
iting pumping of pumped media, by changing the 
effective piston stroke length; and, 20 

(d) a computer connected to said stroke position sen-
sor and said means for inhibiting pumping for con-
trolling the effective volume of pumped media, said 
computer determining from said position sensor a 25 
volume of pumping media being pumped, and com-
paring said computed volume of media with a de-
sired volume of media said computer connected to 
provide a signal to said means for inhibiting when 

30 
said pumped media volume equals said desired 
volume inhibiting further pumping of said pumping 
media. 

11. A computer controlled metering pump of claim 
10 wherein said means for controlling inhibition of 35 
pumped media is an electrically operated solenoid valve 
means connected between a pumped media reservoir 
and said metering pump for venting said pump when 
said pumped media volume equals said desired media 40 
volume. 

12. The computer controlled metering pump of claim 
10 wherein said means for inhibiting pumping com-
prises: 
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12 
an intermediate pressurizing means for transferring a 

hydraulic force from said piston to a pumping 
chamber of said metering pump; and, 

electrically operated valve means connected to said 
intermediate pressurizing means for controlling the 
effective hydraulic force. 

13. The computer controlled metering pump of claim 
11 wherein said valve means is connected to a reservoir 
of intermediate hydraulic media, 

14. A computer controlled pump comprising: 
a diaphragm pump having a pumping piston displac-

ing an intermediate fluid in an intermediate cham-
ber against a movable diaphragm in fluid communi-
cation with a pumping chamber; 

a media reservoir connected to said pumping cham-
ber; 

a media outlet connected to said pumping chamber; 
a diaphragm position sensor means connected to mea-

sure said diaphragm displacement; 
an intermediate media reservoir connected by electri-

cally controlled valve means to said intermediate 
chamber for supplying said intermediate fluid to 
said intermediate chamber, and venting said inter-
mediate chamber to said intermediate media reser-
voir; and 

a computer connected to receive a signal from said 
diaphragm sensor, said computer determining from 
said sensor signal a related volumetric displace-
ment of said pumping media, and comparing said 
related volumetric displacement with a desired 
displacement, and for supplying an actuation signal 
to said electrically controlled valve means for ter-
minating pumping by said diaphragm pump when 
said related volumetric displacement equals said 
desired volumetric displacement. 

15. A computer controlled pump according to claim 
14 comprising a second electrically connected valve 
means connecting said intermediate media reservoir to 
said intermediate chamber for recirculating fluid 
through said intermediate chamber. 

16. The computer controlled pump according to 
claim 14 further comprising a position sensor for detect-
ing the position of said pumping piston. 

S * * * S 
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fit for use and an apparatus for implementing the same 
which dispenses continuously, minimal but effective 
amounts of treatment chemical; such method includes 
the continuous addition of a solution of sodium 
hypochlorite at suitable levels known to destroy or 
diminish the growth of dangerous pathogens; the 
continuous introduction of a solution of sodium 
hypochoirite into the filtration system water at levels 
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for adequate mixing and attainment of sterilizing 
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introduction of a solution of sodium hypochlorite into 
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pool water; the apparatus for dispensing sodium 
hypochlorite is to be mounted directly on the vacuum 
side of the pools pump and consists of a mechanism to 
boost the vacuum created by the pool pump, a means to 
control the continuous flow of a solution of sodium 
hypochlorite originating from a suitable reservoir and 
a means to observe said flow. 2 
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[57] ABSTRACT 

A method and apparatus for automatically adjusting elec-
trolytic production or feeding of a sanitizer such as halogen 
for treating a water body such as a swimming pool or spa. 
A microprocessor is responsive 10 sensors monitoring ph 
and temperature of the water body to predict demand for 
sanitizer which varies dependent on pH and temperature and 
direct a controller which automatically modifies the ON time 
during an ON/OFF cycle for the sanitizer production system 
in response to changing demand resulting from changing 
measurements in temperature and/or p1-i of the swimming 
pool water. The controller also modifies an ON/Oil" cycle 
for a circulating pump when demand predicted by the 
microprocessor exceeds the capability of the sanitizer pro-
ducer or feeder under an existing ON/OFF pump cycle. 
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Como resultado del examen de fondo, realizado con fundamento en el articulo 45 
de la Decision 486 de la Comisiôri de  la Comunidad Andina, se le comunica: 

1. Documentos estudiados 

Capitulo descriptivo: Folios 21 a 35 tal y como fueron presentados. 
Capitulo reivindicatorlo: Folio 36 a 42 tal y como fueron presentados. 
Prioridad: Folio 1 US 60/423.790 2002-11-04. 
Respuesta del solicitante: Folios 116 a 117. 
Nuevo capitulo reivindicatorio: Folios 118 a 122. 

2. Objeto de la invenciOn 

Tltulo de la solicitud: MØtodo de tratamiento de agua. Folio 1. 

Objeto de la invención: El objeto de la presente solicitud de patente de invención 
se refiere a mØtodos para desinfecciOn y aclaraciOn de agua. 

La solicitud iridica que tipicamente los consumidores tratan de forma manual el 
agua de piscinas, saunas y tinas calientes con productos quimicos tales como 
desinfectantes, oxidantes y algicidas. Debido a complejidades tales como los 
diferentes tiempos para dosificar productos qulmicos, dificultades para medir 
exactamente la dosis, exposiciOn a los productos quimicos y costo de ellos; los 
consumidores tienden a evitar tratar el agua hasta que se presentan dificultades 
tales como opacidad y acumulaciOn de algas. De modo que el problema tØcnico 
planteado en la presente solicitud es la necesidad de un mØtodo que evite estas 
complejidades y permita un tratamiento fÆcil del agua. Para solucionar este 
problema tØcnico la presente solicitud plantea un mØtodo para tratar agua. 



El objeto de la solicitud definido anteriormente se clasificó en Ia IPC CO2F1/OO; 
GO1F13/OO. 

3. De la solicitud de Patente 

3.1 Reivindicaciones (articulo 300 486) 

El nuevo capitulo reivindicatorio continua siendo confuso y ambiguo. La 
reivindicaciôn I por su parte, esta definida por una serie de etapas que son 
repetitivas, ambiguas y que simplemente tratan de indicar que se reatiza una 
dosificaciOn automÆtica de un quimico a un volumen de agua determinado por 
medio de una bomba. 
No obstante este nuevo capitulo reivindicatorio no se encuentra enteramente 
sustentado en la descripción, puesto que el capitulo descriptivo esta orientado a 
describir como opera la bomba, sus parÆmetros de operacion y las ecuaciones 
que se aplican para determinar volümenes y demâs cantidades. 
Pa to tanto la reivindicación I no solo es ambigua, sino que ademÆs solo es el 
resultado de una generalización sin sustento en la descripciOn; que no limita la 
materia ni en et atcance de la misma. 

Ws aün el mØtodo de la reivindicaciOn I no es claro, puesto que tat coma esta 
presentado no corresporide a una secuencia lögica de etapas, sino que las etapas 
mencionadas resultan ser la misma etapa. Simplemente la adición de un quimico 
un volumen de agua. Los parÆmetros indicando en cada numeral, no son 
definidos y no sabe cómo definirlos. 
Ahora bien, a partir de la descripción se sabe que los parÆmetros a tener en 
cuenta, es decir, la dosis, el volumen final de agua y el periodo de tiempo, se 
obtienen mediante el control automÆtico de la bomba, no obstante se le recuerda 
al solicitante que las reivindicaciones deben ser claras por si mismas. Y que 
debido a quo el control automÆtico de la bomba no cumple con los requisitos de 
patentabilidad, tat como se incido en el primer artIculo 45, el mØtodo ahora 
presentado se reduce a una simple adiciôn de un quimico par medio de una 
bomba a un volumen de agua determinado. Lo mismo sucede para el mØtodo de 
la reivindicación 21. 

Ahora bien las reivindicaciones 9 a 20 hacen referencia a un sistema el cual 
nuevamente se basa en una bomba controlada automÆticamente. No obstante at 
igual que para la reivindicación 1, el sistema es presentado en un lenguaje 
arnbiguo, no esta definido par sus caracteristicas tØcnicas esenciales y 
corresponde a una generalización sin sustento en  la descripciôn. Se aclara 
nuevamente que la descripción solo hace referencia al control de la bomba y las 
ecuaciones quo aplican para definir sus condiciones de operación. 

Es importante indicar que los tØrminos "aproximadamente, predeterminado, 
alrededor, dispositivo, suficiente" son ambiguos y no definen la invención. 

En consecuencia el capitulo reivindicatorio no cumple con los requisitos de 
claridad y sustento en la descripciÆn de acuerdo al art. 30 de la Decision 486.y/o 
art.22 Tratado POT. 



4. No es una invención (artIculo 15 D 486 literal a)-1)) (segCin causal) 

Las reivindicaciones 9 a 21 siguen refiriØndose simplemente al tratamiento de 
aguas, de forma automatizada. Tal coma Ia indica el nuevo capitulo 
reivindicatorio, el sistema de interØs y el mØtodo de la reivindicación 21 son 
caracterizados por una serie de etapas controladas mediante un computador. 

Es totalmente clara, que la dosificaciôn del qulmico se Ileva a cabo por medio de 
una bomba que es controlada mediante un computador. Ahora bien aunque el 
nuevo capitulo reivindicatorio elimino la ecuación de control. La naturaleza de la 
invención es la misma, una dosificación automÆtica de un qulmico por media de 
una bomba. 

Ws aun las reivindicaciones 9, 12 y 21 hacen referencia especifica a este control 
par media de un computador. En consecuencia la materia de las reivindicaciones 
9 a 21 no se considera una invenciôn segiin el literal e) del artIculo 15 de la 
Decision 486. 

5. Determinación del Estado de la TØcnica 

Considerando que la fecha de la prioridad de la solicitud internacional PCT es 
2002-11-04, se realizO la büsqueda en el estado de la tØcnica y se encontraron los 
documentos relacionados a continuación, que pueden afectar la patentabilidad del 
objeto de la presente solicitud: 

No Documento Titulo 
Fecha de 

publicación 

Dl US3 756456 Apparatus and method for a metering system 1973-09-04 

1)2 US5056036 Computer controlled metering pump 1991-10-08 

D3 CA2309873 Method and apparatusfor continuous chlorination of 2001-12-01 
swimming poll water  

D4 US46 14595 Method of water treatment 1986-11-30 

1)5 US5985155 
Method and apparatus for automatic adjustment of 1999-11-16 

halogen production in a water treatment system  

6. AnÆlisis do patentabilidad (artIculo 14 D486) 

6.1, Novedad (atVcu/o16 0486) 

La presente solicitud de patente divulga en la reivindicaciOn 1 un mØtodo ciclico 
para tratar un volumen de agua manteniendo una cantidad predeterminada de 
agua en un volumen predeterminado de agua durante un periodo de tiempo 
predeterminado que comprende: 

a. Suministrar un quimica para el tratamiento de agua en una dosis de 
acuerdo can un volumen final de agua a ser tratada y el periodo de tiempo 
predeterminado del producto en el agua. 

b. Suministrar automÆticamente el quimico para el tratamienta de agua par 
media de una bomba 

c. Suministrar una fuente de qulmico para el tratamiento de agua. 



d. Suministrar una dosis de aproximadamente 0.1 ppm/dIa a 
aproximadamente 6ppm/dla. 

e. Suministrar una dosis de reposición a Ia largo del periodo de tiempa 
predeterminado. 

Asimismo la reivindicación 9 divulga un sistema para tratar un volumen de agua,,. 
que comprende una bomba con un desplazamiento de tubo de bomba conectado 
cooperativamente a un cornputador para el control de la bomba, una fuente de 
qulmico para suministrar una bomba... haciendo que la bomba opere durante un 
tiempo suficiente., 

El documento D3 divulga un mØtodo para el tratamiento qulmico de una piscina; el 
mØtodo incluye la adición continua de una soluciÆn de hipoclorito de sodio a 
niveles adecuados para destruir o disminuir el crecimiento de patôgenos 
peligrosos. Asimismo el documento D4 divulga un mØtodo de tratamiento de agua 
que incluye la adición al agua de una fuente de iones de amonio y una fuente de 
iones de cloro y/o de iones de bromo. 

For Ultimo el documento D5 divulga un sistema de tratamiento de un cuerpo de 
agua, que incluye: una fuente controlable de desinfectante; una bomba que 
controla dicha fuente de desinfectante en el cuerpo de agua; al menos un sensor 
en contacto con el cuerpo de agua, y (d) un controlador operativamente 
conectada a la fuente controlable de desinfectante. 

Al comparar el mØtodo de interØs con cualquiera de los documentos D3 a D5 se 
observa que la adición de un qulmico a un volumen determinado de agua P01 
medio de una bomba, ya habia sido un procedimiento ampliamente utilizado en la 
tØcnica. Por Ic tanto el mØtodo de la reivindicación I carece de novedad a partir 
de D3 6 D4 6 D5, al igual que sus reivindicaciones dependientes. 

6.2. Nivel inventive (articulo18 D486) 

Tal como se incido anteriormente suministrar un qulmico a un volumen de agua 
determinado por media de una bomba corresponde a un proceso ampliamente 
conocido en la tØcnica y evidentemente tambiØn carece de nivel inventivo. 

Ahora bien el documento Dl hace referencia a un sistema de medición de fluidos 
y divulga ademÆs una bomba de desplazamiento controlada automÆticamente, la 
cual es capaz de dosificar cualquier material liquido que se bombea 
independiente de la viscosidad del fluido, la presion, etc. 

Y el documento D2 divulga una bomba de medición controlada por un 
computador. El desplazamiento de la bomba de dosificación es monitoreado con 
gran exactitud utilizando un sensor de posiciOn conectado a un piston. El volumen 
bombeado es vigilado continuamente. 

De este modo un tØcnico medio en la materia en vista del estado de la tØcnica en 
su totalidad es decir, combinando las enseæanzas de cualquiera de los 
documentos DI 6 D2 con cualquiera de los documentos D3 a D5 podria plantear 
un sistema y un mØtodo como los acª planteados donde se utilice una bomba 
dosificadora automtica coma Ia divulga Dl 6 D2 en un sistema para el 
tratamienta de un volumen de agua determinado, por medic la administraciÆn un 
qulmico. 



En consecuencia la materia de las reivindicaciones 9 a 21 no representa un salto 
cualitativo en la tØcnica, no produceri un efecto sorprende ni inesperado, se deriva 
de manera evidente del arte previo y carece de nivel inventivo. 

7. Respuesta a los argumentos del solicitante 

Se tuvieron en cuenta los argumentos del solicitante. 

8. Conclusion 

Los requisitos de patentabilidad de la presente solicitud Se encuentran afectados 
asI: 

N Documento N Reivindicaciones afectadas Requisito que afecta 

Di US3756456 9-21 Nivel Inventivo 

D2 US5056036 9-21 Nivel Inventivo 

1-8 Novedad 
D3 CA2309873 9-21 Nivel Inventivo 

1-8 Novedad 
D4 tJS4614595 9-21 Nivel Inventivo 

- 1-8 Novedad 
D5 US5985155 9-21 Nivel Inventivo 

En cumplimierito del articulo 45 de la Decision 486 de la Comisiôn de la 
Comunidad Andina, se le indica que debe dar respuesta dentro del tØrmino de 

’sesenta dias contados a partir de la fecha de notificaciOn de la presente 
comunicación. En caso de no dar respuesta al presente requerimiento, o si a 
pesar de la respuesta subsistieran los impedimentos para la concesiOn, se 
denegarÆ la patente. 
Notifiquese el presente oficio conforme a lo dispuesto en el numeral 5.2, literal e), 
del capitulo quinto del tftulo primero de la Circular Unica No 10 de 2001. 

ALIX CARMENZ$ CE’SPEDES DE VERGEL 
Directora de

 IL
Creaciones (C) 
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