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(57) ABSTRACT 

A compact arrangement and method for removing particu 
late generated by a ?uid pressure regulator including loca 
tion of a ?lter element Within the pressure regulator doWn 
stream of the regulating member and valve seat is disclosed. 
The ?uid pressure regulator can be adapted to alloW replace 
ment of the ?lter element. The ?lter element and correspond 
ing ?lter receiving space can be con?gured to account for 
different ?uid ?oW ranges and particulate removal ratings. 
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FILTER ARRANGEMENT AT A PRESSURE 
REGULATOR 

INDUSTRIAL APPLICABILITY 

[0001] The present invention ?nds applicability in envi 
ronments Where ultra-clean ?uids are desired. Of particular 
importance is the invention’s incorporation into ?uid pres 
sure regulators. 

BACKGROUND ART 

[0002] Fluid pressure regulators are Well knoWn. They are 
utiliZed in many applications and settings in Which clean 
pressuriZed ?uid sources are utiliZed and must be main 
tained. Examples include but are not limited to semicon 
ductor chip manufacturing. Controlling the pressure of the 
?uid supply is typically carried out by utiliZing a ?uid 
pressure regulator. The purity of the pressuriZed ?uid is 
achieved by placing a ?lter in the ?uid ?oW to separate and 
trap contaminants out of the ?uid. Contaminants can be 
caused by a number or sources. For example, the interaction 
betWeen the pressure regulating member and the seal inside 
a ?uid pressure regulator, for instance, a gas pressure 
regulator, can cause particulate to be dislodged off of the 
interactive components Which are then sWept into the pass 
ing ?uid ?oW. Another example is particulates entering from 
the ?uid supply or generated by other system elements such 
as valves. Presently, this problem is addressed by placing a 
particle ?lter someWhere upstream of the ?uid pressure 
regulator as exempli?ed in US. Pat. No. 5,904,178 or 
doWnstream of the ?uid pressure regulator as exempli?ed in 
SEMI F13. The environments in Which these clean pressur 
iZed ?uid supplies are utiliZed, hoWever, typically provided 
only a minimum amount of space in Which to locate both the 
regulator and ?lter. This can cause a signi?cant problem in 
such industries as semiconductor chip manufacturing Where 
available space for the ?uid delivery system components is 
especially limited. 

[0003] Several inventive arrangements and methods for 
?ltering pressuriZed ?uids are described hereinbeloW that 
minimiZe, or remedy these de?cient aspects of knoWn 
designs, and/or provide bene?ts, in and of themselves, to the 
user. These neW, improved and otherWise potentiated solu 
tions are described in greater detail hereinbeloW With respect 
to several alternative embodiments of the present invention. 

DISCLOSURE OF THE INVENTION 

[0004] In one aspect, the present invention removes par 
ticles that are generated by a ?uid pressure regulator essen 
tially at the point of generation by locating a particle ?lter 
Within the pressure regulator. As described in further detail 
beloW, the particle ?lter is located immediately doWnstream 
of the pressure regulating member and its corresponding 
seal. This con?guration results in a ?ltered, precisely pres 
sured gas supply in a reduced amount of space. 

[0005] In another aspect of the present invention, the ?uid 
pressure regulator can be manufactured to alloW internal 
inspections and/or replacement of the ?lter element. The 
?lter element can be constructed into a variety of forms 
ranging from simple geometric shapes to more complex 
shapes to increase the ?ltration area and accommodate 
different ?uid ?oW rates. 
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[0006] The general bene?cial effects described above 
apply generally to the exemplary descriptions and charac 
teriZations of the devices, mechanisms and methods dis 
closed herein. The speci?c structures and steps through 
Which these bene?ts are delivered Will be described in detail 
hereinbeloW. 

BRIEF DESCRIPTION OF THE DRAWINGS 

[0007] In the folloWing, the invention Will be described in 
greater detail by Way of examples and With reference to the 
attached draWings, in Which: 

[0008] FIG. 1 is a cross-sectional vieW of a conventional 
?uid pressure regulator. 

[0009] FIG. 2a is cross-sectional vieW of a ?uid pressure 
regulator according to the present invention With a cylindri 
cal ?lter element positioned doWnstream of the regulating 
member and valve seat. 

[0010] FIG. 2b is a detailed perspective vieW of a cylin 
drically-shaped ?lter element depicting radial ?uid ?oW 
across the screen portion of the ?lter element. 

[0011] FIG. 3a is a cross-sectional vieW of a ?uid pressure 
regulator according to the present invention With a ring 
shaped ?lter element positioned doWnstream of the regulat 
ing member and valve seat. 

[0012] FIG. 3b is a detailed perspective vieW of a ring 
shaped ?lter element depicting longitudinal or axial ?uid 
?oW across the screen portion of the ?lter element. 

MODE(S) FOR CARRYING OUT THE 
INVENTION 

[0013] As required, detailed embodiments of the present 
invention are disclosed herein; hoWever, it is to be under 
stood that the disclosed embodiments are merely exemplary 
of the invention(s) that may be embodied in various and 
alternative forms. The ?gures are not necessarily to scale; 
some features may be exaggerated or minimiZed to shoW 
details of particular components. Therefore, speci?c struc 
tural and functional details disclosed herein are not to be 
interpreted as limiting, but merely as a basis for the claims 
and as a representative basis for teaching one skilled in the 
art to variously employ the present invention. 

[0014] For illustrative purposes, the typical single stage 
?uid pressure regulator, as depicted in FIG. 1, includes a 
valve assembly 10 consisting of a top portion 15 and a 
pressure regulator housing 20. Formed Within the housing 
20 is a ?uid ?oW path 35 Which starts at a ?uid supply inlet 
25 and ends at a ?uid supply outlet 30. Aregulating member 
55 and valve seat 70 are arranged in the housing 20 to 
control the ?uid supply Which ?oWs along the ?uid ?oW path 
35. More particularly, the regulating member 55 is made up 
of a stem portion 65 at one end and a sealing body 60 at the 
other end Which makes sealing engagement With the valve 
seat 70. The stem portion 65 causes the sealing body to 
separate or make sealing engagement With the valve seat 70 
to precisely regulate the pressure of the ?uid supply Which 
?oWs along the ?uid ?oW path 35. A loW pressure cavity 40 
is positioned in the ?uid ?oW path 35 immediately doWn 
stream of the regulating member 55. 

[0015] In order to maintain a relatively constant pressure 
doWnstream of the regulating member 55, the distance 
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between the regulating member 55 and the valve seat 70 is 
varied When the pressure downstream of the regulating 
member 55 deviates from an initial set pressure. The dis 
tance increases When the doWnstream pressure drops beloW 
the initial set pressure and decreases (or closes) When the 
doWnstream pressure nears the initial set pressure. In short, 
the doWnstream pressure variations cause a reciprocating 
motion of opening and closing the distance betWeen the 
regulating member 55 and the valve seat 70. 

[0016] While other types of ?uid pressure regulators, such 
as a double stage ?uid regulator (not depicted), have differ 
ent con?gurations and uses, each include a regulating mem 
ber 55 and a valve seat 70 Which exhibit the reciprocating 
action described above. It is the experience of the inventors 
that the reciprocating action of the regulating member 55 
causes particulate to be generated, especially When the 
regulating member 55 and the valve seat 70 contact and Wear 
against each other. This causes particulate to contaminate the 
?uid ?oW path 35 at or doWnstream of the regulating 
member 55 and valve seat 70. 

[0017] In the present invention, the ?uid pressure regula 
tor is similar in make up to the typical valve assembly 10 
described above. The invention lies in part With the con 
?guration of the loW pressure cavity 40 to receive a ?lter 
element 75 thereby making a compact ?uid pressure regu 
lator and ?lter. In the present invention, the loW pressure 
cavity 40 as shoWn in FIGS. 2a and 3a is formed With a ?lter 
receiving space 45 con?gured to receive and accommodate 
a ?lter element 75. In a preferred embodiment, the ?lter 
element 75 includes a sealing portion 85 Which sealably 
engages the ?lter receiving space 45 at a ?lter engagement 
surface 50. Although not depicted, one skilled in the art can 
appreciate that the ?lter element 75 can be con?gured for 
bolting or screWing into the ?lter receiving space 45. This 
arrangement alloWs the ?lter element 75 to be removable. In 
an alternative embodiment, the ?lter element 75 includes a 
Weld receiving portion 90 Which mates With the ?lter 
engagement surface 45. AWeld at the interface betWeen the 
Weld receiving portion 90 and the ?lter engagement surface 
45 permanently seals the ?lter element 75 into the ?lter 
receiving space 45. 

[0018] As depicted in FIGS. 2b and 3b, the ?lter element 
75 includes a screen portion 80 Which can be made from a 
variety of material including but not limited to nickel, 
stainless steel and polytetra?uoroethylene (PTFE). The seal 
ing portion 85 as shoWn in FIG. 2b can be made from a 
variety of material Which alloWs resealable engagement of 
the ?lter element 75 in the ?lter receiving space 45. Like 
Wise, the Weld receiving portion of the ?lter element 75 can 
be made from those materials Which alloW Welding to occur 
With the ?lter engagement surface 50. 

[0019] The shape and siZe of the ?lter element 75 and ?lter 
receiving space 45 can be adjusted to account for different 
?oW ranges and particle removal ratings. For example, in 
FIGS. 2a and 2b, the ?lter element 75 is con?gured as a 
holloW tube or cylinder, With the sealing portion 85 located 
at the ends of the tube/cylinder. The ?lter receiving space 45 
is shaped to accept and seal the ends the ?lter element 75 so 
that the ?uid ?oW is radial through the screen portion 80. In 
another example as depicted in FIGS. 3a and 3b, the ?lter 
element 75 is con?gured in a Washer- or ring-shape With a 
longitudinally measured length extending betWeen the tWo 
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ends. The Weld receiving portions 90 are located at the inner 
and outer circumferences of each end and mate With the ?lter 
engagement surface 50. The ?lter receiving space 45 is 
shaped to accept and seal by Welding the Weld receiving 
portion 90 of the ?lter element 75 so that the ?uid ?oW is 
longitudinally through the screen portion 80. 

[0020] Although the present invention has been described 
and illustrated in detail, it is to be clearly understood that the 
same is by Way of illustration and example only, and is not 
to be taken as a limitation. The spirit and scope of the present 
invention are to be limited only by the terms of any claims 
presented hereafter. 

What is claimed and desired to be secured by Letters Patent 
is as folloWs: 

1. A method for providing a compact gas pressure regu 
lated valve arrangement, said method comprising: 

providing a pressure regulator housing con?gured for 
inclusion in a compact ?uid pressure regulated valve 
arrangement, said housing having: a ?lter receiving 
space formed at a loW pressure cavity of said housing 
and a regulating member arranged for reciprocating 
motion in said housing for controlling a gas supply that 
?oWs along a gas ?oW path formed, at least partially, in 
said housing; and 

locating a ?lter element in said ?lter receiving space, said 
location of said ?lter element being doWnstream of said 
regulating member With respect to said gas supply that 
?oWs along said gas ?oW path thereby assuring that any 
particulate freed by operation of said regulating mem 
ber and any other component located upstream of said 
?lter element along said gas ?oW path is captured at 
said ?lter element thereby delivering an assured clean 
gas supply doWnstream of said compact ?uid pressure 
regulated valve arrangement. 

2. The method as recited in claim 1 further comprising: 

providing an entrance to said gas ?oW path formed, at 
least partially, in said housing in the form of an ?uid 
supply inlet. 

3. The method as recited in claim 1 further comprising: 

providing an exit to said gas ?oW path formed, at least 
partially, in said housing in the form of an ?uid supply 
outlet. 

4. The method as recited in claim 1 further comprising: 

con?guring said ?lter element to be releasably engageable 
in said ?lter receiving space. 

5. The method as recited in claim 4 further comprising: 

con?guring said ?lter element as a holloW cylinder having 
a longitudinally measured length extending betWeen 
tWo ends of said ?lter element. 

6. The method as recited in claim 5 further comprising: 

con?guring said ?lter element for substantially radial gas 
?oW through a screen portion of said holloW cylinder. 

7. The method as recited in claim 5 further comprising: 

providing a sealing arrangement at an end of said ?lter 
element, said sealing arrangement adapted for abutting 
engagement With a ?lter engagement surface formed at 
said ?lter receiving space. 
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8. The method as recited in claim 1 further comprising: 

con?guring said ?lter element to be permanently ?xed in 
said ?lter receiving space. 

9. The method as recited in claim 8 further comprising: 

?xing said ?lter element permanently in said ?lter receiv 
ing space by Welding. 

10. The method as recited in claim 8 further comprising: 

con?guring said ?lter element to be Washer-shaped and 
having a longitudinally measured length extending 
betWeen tWo ends of said ?lter element. 

11. The method as recited in claim 10 further comprising: 

con?guring said Washer-shaped ?lter element for substan 
tially longitudinally directed gas ?oW through a screen 
portion thereof. 

12. The method as recited in claim 10 further comprising: 

sealing an end of said ?lter element to a ?lter engagement 
surface formed at said ?lter receiving space. 

13. Acompact ?uid pressure regulated valve arrangement, 
said arrangement comprising: 

a pressure regulator housing con?gured for inclusion in a 
compact ?uid pressure regulated valve arrangement, 
said housing having: a ?lter receiving space formed at 
a loW pressure cavity of said housing and a regulating 
member arranged for reciprocating motion in said 
housing for controlling a gas supply that ?oWs along a 
gas ?oW path formed, at least partially, in said housing; 
and 

a ?lter element in said ?lter receiving space, said location 
of said ?lter element being doWnstream of said regu 
lating member With respect to said gas supply that 
?oWs along said gas ?oW path thereby assuring that any 
particulate freed by operation of said regulating mem 
ber and any other component located upstream of said 
?lter element along said gas ?oW path is captured at 
said ?lter element thereby delivering an assured clean 
gas supply doWnstream of said compact ?uid pressure 
regulated valve arrangement. 

14. The arrangement as recited in claim 13 further com 
prising: 

an entrance provided to said gas ?oW path formed, at least 
partially, in said housing in the form of an ?uid supply 
inlet. 

15. The arrangement as recited in claim 13 further com 
prising: 
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an exit provided to said gas ?oW path formed, at least 
partially, in said housing in the form of an ?uid supply 
outlet. 

16. The arrangement as recited in claim 13 further com 
prising: 

said ?lter element con?gured to be releasably engageable 
in said ?lter receiving space. 

17. The arrangement as recited in claim 16 further com 
prising: 

said ?lter element con?gured as a holloW cylinder having 
a longitudinally measured length extending betWeen 
tWo ends of said ?lter element. 

18. The arrangement as recited in claim 17 further com 
prising: 

said ?lter element con?gured for substantially radial gas 
?oW through a screen portion of said holloW cylinder. 

19. The arrangement as recited in claim 17 further com 
prising: 

a sealing arrangement provided at an end of said ?lter 
element, said sealing arrangement adapted for abutting 
engagement With a ?lter engagement surface formed at 
said ?lter receiving space. 

20. The arrangement as recited in claim 13 further com 
prising: 

said ?lter element con?gured to be permanently ?xed in 
said ?lter receiving space. 

21. The arrangement as recited in claim 20 further com 
prising: 

said ?lter element being permanently ?xed in said ?lter 
receiving space by Welding. 

22. The arrangement as recited in claim 20 further com 
prising: 

said ?lter element con?gured to be Washer-shaped and 
having a longitudinally measured length extending 
betWeen tWo ends of said ?lter element. 

23. The arrangement as recited in claim 22 further com 
prising: 

said Washer-shaped ?lter element con?gured for substan 
tially longitudinally directed gas ?oW through a screen 
portion thereof. 

24. The arrangement as recited in claim 22 further com 
prising: 

sealing an end of said ?lter element to a ?lter engagement 
surface formed at said ?lter receiving space. 

* * * * * 


