
‘United States Patent 1191 
Goda . ' 

[11] 3,807,562 
[451 Apr. 30, 1974 

[54] CHECK VALVE AND FILTER ASSEMBLY 

George Goda, 390 First Ave., New 
York,‘ NY. 10010 ' 

[22] Filed: July 7, 1972 

[21] Appl. No.: 269,854 

[76] Inventor: 

[52] US. Cl. ' ................................ .. 210/136 

[51] Int. Cl ........................................... .. B0ld 35/02 

[58] Field of Search ....... .. l37/525.l, 550; 210/136, 
‘ ~ _ 210/446, 450 

[56] References Cited ’ 

UNITED STATES PATENTS 
3,710,942 l/l973 Rosenberg ..... .......... .. l37/525.l X 
3,060,882 10/1962 Peters et al. t. 

3,572,375 3/1971 Rosenberg ................. .. l37/525.l X 

Primary Examiner—Frank A. Spearv v 

[57] ABSTRACT 

A check valve/?lter assembly that is suitable for use in 
continuous ?ow ?uidic systems. The assembly in 
cludes a duck-bill type valve member having an annu 
lar ring extending radially from the periphery of its en 
trance end. A hollow cylindrical housing narrows to 
form an exit nozzle atone of its ends, the other end 
having an inner diameter proportioned to snugly re 
ceive the valve member, the annular ring of the valve 
member engaging the other end of the housing. A hol 
low cylindrical sleeve is provided, the sleeve having a 
relatively large inner diameter at its exit end propor 
tioned to receive the housing, and a relatively small 
inner diameter at its entrance end, the inner transition 
surface of the sleeve contacting the annular ring to 
press it against the housing. In a preferred embodi 
ment of the invention there is provided a ?lter ele 
ment that ?ts on the sleeve. 

' 1 Claim, 3 Drawing Figures 
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CHECK VALVE AND FILTER ASSEMBLY 

BACKGROUND OF THE INVENTION 

This invention relates to valves and, more particu 
larly, to a check valve/?lter assembly that is suitable for 
use in continuous ?ow fluidic systems. The subject mat 
ter of this application is related to subject matter dis 
closed in my copending U._S. Patent Application Ser. 
No. 269,856, ?led of even date herewith and entitled 
“Check Valve Assembly.” 
Continuous flow ?uidic systems, such as clinical ana 

lyzers, are currently in widespread use. In one well 
known blood analyzing equipment, for example, many 
samples are simultaneously routed through a complex 
processing system wherein chemical tests are per 
formed. Various types of chemical reagents are utilized 
in these tests and it is common practice to provide a rel 
atively large amount of each reagent in a supply con 
tainer from which the particular reagent is fed to the 
system by a supply tube. During operation of the sys 
tem there is a forward pressure in the supply tubes, i.e., 
the liquid is drawn from the container and ?ows only 
in the direction away from the supply container. As 
each reagent progresses through the system it is typi 
cally mixed with other chemicals and/or organic mate 
rials being tested. When the system is stopped, such as 
for maintenance, the forward pressure in the supply 
tubes is no longer present. If no precautions were 

taken, traces of mixed chemicals “downstream" in the 
equipment could flow back into the reagent container 
when operation is temporarily stopped. This is highly 
undesirable since tests to be performed require near 
exact proportions of chemicals and, also, contamina 
tion of samples becomes possible. A common tech 
nique for preventing this occurrence is to remove the 
supply tubes from the supply containers before a pause 
in operation. This method is inefficient and susceptible 
to human error. ' 

Another problem that arises with respect to reagent 
supply containers is the presence of precipitates and/or 
any substance ofa particulate nature which could inter 
fere with tests to be performed in the equipment. 
The stated problems could be treated by providing 

each reagent supply container with a check valve sys 
tem and a ?lter system. To be practical, however, these 
systems must be reliable, easily cleanable and maintain 
able, and not unduly expensive. l-Ieretofore, there has 
been no single integrated check valve/?lter that meets 
all of these requirements. It is one object of this inven 
tion to provide such an assembly. 

SUMMARY OF THE INVENTION 

The present invention is directed to a check valve/?l 
ter assembly and includes a duck-bill type valve mem 
ber having an annular ring extending radially from the 
periphery of its entrance end. A hollow cylindrical 
housing narrows to form an exit nozzle at one of its 
ends, the other end having an inner diameter propor 
tioned to snugly receive the valve member, the annular 
ring of the valve member engaging the other end of the 
housing. A hollow cylindrical sleeve is provided, the 
sleeve having a relatively large inner diameter at its exit 
end proportioned to receive the housing, and a rela 
tively small inner diameter at its entrance end, the 
inner transition surface of the sleeve contacting the an 
nular ring to press it against the housing. 
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2 
In a preferred embodiment of the invention, the 

sleeve has an outer annular groove that receives a com 
pressible O-ring which protrudes from the periphery 
thereof. Further provided is a ?lter element that in 
cludes a mounting ring and a ?lter disc. The mounting 
ring is proportioned to receive the entrance end of the 
sleeve and compress the O‘ring circumferentially so 
that the mounting ring is held on the sleeve. The ?lter 
disc is supported in the mounting ring in substantially 
parallel spaced relation to the entrance face of the 
sleeve. In the preferred embodiment the mounting ring 
has a radial flange that engages the entrance face of the 
sleeve and a laterally extending ?ange which supports 
the ?lter disc. 

Further features and advantages of the invention will 
become more readily apparent from the following de 

- tailed description when taken in conjunction with the 
accompanying drawings. 

BRIEF DESCRIPTION OF THE DRAWINGS 
FIG. 1 is a cross-sectional view of a preferred em 

bodiment of the invention. . 

FIG. 2 is an exploded perspective view of the assem 
bly shown in FIG. 1. 
FIG. 3 is a side elevational view of the invented as 

sembly functioning within a reagent supply container. 

DESCRIPTION OF THE PREFERRED 

EMBODIMENT 
Referring to FIGS. 1 and 2, there is shown a check 

valve member 21 of the “duck-bill” type and prefera- . 
bly constructed of a ?exible ethylene propylene mate 
rial. The valve member 21 is tubular at its entrance end 
and narrows and ?attens to form valve lips at its exit 
end. The entrance end of valve member 21 has an an 
nular ring 22 extending radially from the periphery 
thereof. The lips allow liquid to flow from the exit end 
under mild pressure, but are forced more tightly closed 
by liquid pressure from the exit end. 
A hollow‘ cylindrical housing 23, preferably formed 

of a rigid inert plastic such as polypropylene, narrows 
to form an exit nozzle 24 at one of its ends. The other 
end 25 of housing 23 has an inner diameter propor 
toned to snugly receive the valve member 21, the annu 
lar ring 22 engaging the end 25.’ ' 
A hollow cylindrical sleeve 26, which may be formed 

of te?on, has a relatively large inner diameter at its exit 
end 27 that is proportioned to receive the housing 23, 
and a relatively small diameter at its entrance end 28. 
The inner diameter at entrance end 27 is preferably of 
slightly smaller diameter than the outer diameter of 
housing 23 so that the housing can be ?tted in and re 
tained. The inner transitional surface 29 of the sleeve 
26 contacts the annular ring 22 of valve member 21 
and presses the ring against the end 25 of the housing. 

The sleeve 26 has an outer annular groove 29 that is 
preferably located closer to the entrance end 28. A 
?exible O-ring 30 is ?tted in the groove 29 and pro 
trudes from the periphery thereof. A ?lter element'31 
includes a mounting ring 32, which may be formed of 
polypropylene, and a filter disc 33. The mounting ring 
32 has an inner diameter that is proportioned to receive 
the entrance end of the sleeve 26 and compress the O 
ring 30 circumferentially. In the illustrated embodi 
ment, the mounting ring has a radial flange 34 that en 
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gages the entrance face of the sleeve 26 and acts as a 
“stop” as between the joined parts. The mounting ring 
32 also'has a ‘laterally extending ?ange 35 that is pro 
portioned to receive and hold the ?lter ‘disc 33, which 
is typically fonned of sintered polyethylene. The ?lter 
disc 33 is supported in substantially parallel spaced re 
lation to the entrance face of the sleeve 26 and is also 
spaced from the ?ange 34 to maximize effective ?lter 
area. 

Referring to FIG. 3, the operation of the invented as 
sembly is illustrated as functioning within a reagent 
supply container 40 that holds a liquid reagent 41. A ‘ 
?exible plastic supply tubing 42 is ?tted on the exit 
nozzle 24 of the assembly 20 (FIGS. 1 and 2) which, 
even with light tubing attached, preferably has suffi 
cient weight to sink near the bottom of container 40 for 
most reagents 41. In operation, a positive pressure in 
the tubing 42 draws liquid through ?lter disc 33 and 
then through the valve member 21 whose lips are 
forced open. When the positive pressure is not present, 
the lips of valve member 21 close and prevent the con 
taminating back?ow of reagent in the tubing 42. 
A functioning embodiment of the invention was con 

structed of the stated preferred materials and was 
found to operate satisfactorily in various reagents. The 
inexpensive prototype assembly, which consisted of 
only six parts, was easily disassembled for cleaning and 
/or to change the ?lter element 33 or the valve member 
21. 
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I claim: 
1. A check valve/?lter assembly comprising: 
‘a a duck-bill type valve member having an annular 

ring extending radially from the periphery of its en 
trance end; ' 

' b a hollow cylindrical housing which narrows to form 
an exit nozzle at one of its ends, the other end hav 
ing an inner diameter proportioned to snugly re 
ceive the valve member, the annular ring of said 
valve member engaging said other end of said hous 
ing; 

c a hollow cylindrical sleeve having a relatively large 
inner diameter at its exit end proportioned to re 
ceive said housing and a relatively small inner di 
ameter at its entrance end, the inner transition sur 
face of said sleeve contacting said annular ring to 
press it against said housing, said sleeve having an 
outer annular groove; 

d a compressible O-ring ?tted in said annular groove 
and protruding from the periphery thereof; 

e a ?lter element including a mounting ring and a fil 
ter disc, said mounting ring being proportoned at 
one end to receive the entrance end of said sleeve 
and compress said O-ring circumferentially such 
that it is removably mounted on said sleeve, the 
other end of said mounting ring having a laterally 
extending ?ange proportioned to removably re 


