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a co-pendin rovi sional application S/N 60/002, 496, o
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disk with respegt to an orififggs WASkGtion relates to fiuid pressure
regulators and in particular to apparatus for
stabilizing the performance of such regulators.

BACKGROUND OF THE JINVENTION
Fluid regulators, such as gas pressure
10 regulators are in common use in gas pipeline systems to
assist in maintaining system pressure within acceptable
limits. As an example, the primary function of a gas
pressure regulator is to match the flow of gas through
the regulator to the demand for gas pléced upon the
15 system. Also, the pressure regulator must maintain the
system pressure within acceptable limits. In one type
of such gas pressure regulator, a diaphragm assembly is
set to a predetermined set point by an adjustable
control spring. A pivoting lever is connected to the
20 diaphragm assembly and responds to diaphragm pressure
to throttle a disk with respect to an orifice, where
the orifice communicates the inlet pressure to the
regulator outlet.
The disk and orifice may be referred to as
25 portions of a restricting element which are placed into
the gas flow stream and provide a variable restriction
that can modulate the flow of gas through the regulator
in accordance with the sensed downstream pressure. The
diaphragm assembly may also be called a loading element
' 30 which can provide a loading force to the restricting
element. Thus, a loading pressure is applied to the
' diaphragm in response to the sensed downstream pressure
to produce a loading force that will act to close the
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the orifice communicates the inlet pressure to the regul ator outl et.
The disk and orifice may be referred to as 25 portions of a restricting
el enent which are placed into the gas flow stream and provide a
variable restriction that can nodul ate the fl ow of gas through the
regul at or I n accordance with the sensed downstream pressure. The
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Accordingly, if the | padtfiopind ditenitPel ine 5  system decreases, then

the r ' - ' i
Fegul ator place o too much ARRPAIAEITnCLE R oad BABKCHR, BAY ApeTene
5 system decreases, then the regulator flow also must
decrease in order to avoid having the regulator place
too much gas into the system which would tend to
increase the downstream pipeline pressure. On the
other hand, if the load flow increases, then the
10 vregulator flow also must increase in order to keep the
pipeline pressure at the regulator output from
decreasing due to a shortage of gas in the pipeline
system.
Occasionally, a certain amount of operational
15 instability in the performance of currently used fluid
pressure regulators has been noted. 1In particular, one
noted instability involves a fast cycling instability
in regulator operation with a repetition frequency of
20-50 hertz. This type of regulator instability has
20 been solved during the design and development of prior
pressure reducing regulators by providing a stabilizing
flapper in the throat of the regulator lower actuator
casing. It is believed that the stabilizing flapper
acted in the manner of an air shock to dampen the
25 regulator operational instability.
In this prior regulator, known as the Fisher
Type 627R Regulator, a plastic frame was sized to be
inserted into the throat and a rubber flapper was
mounted therein so as to extend across and block off
30 the throat. A single hole was located in the outer
perimeter of the plastic frame and in a position so as
not to be covered by the rubber flapper. This single
hole in the plastic frame supporting the flapper was to
provide sensing of the downstream pressure and so as to
35 communicate this downstream pressure through the throat
and into the regulator diaphragm casing. Also, during



i ncrease the downstream pi peline pressure. On the ot her hand, if the
load flow increases, then the 10 regulator flow also nmust increase in
order to keep the pi peline pressure at the regulator output from
decreasing due to a shortage of gas in the pipeline system
Qccasionally, a certain anount of operational 15 Instability in the
performance of wwoYx744sy used fluid pressure regul at or s FCRUSISEIH07
noted. In particular, one noted instability involves a fast cycling
instability in regul ator operation with a repetition frequency of
20-50 hertz. This type of regulator instabilit3shas 20 been solved during
t he design and devel opnent of prior pressure_reducing regul ators by

provi ding a stabiliziXfrPressure gaaditirnge the subbet £ARPPRE Y B2 | over
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acted i n the manner Qéh@@r&jo%tsggﬁktéoaf'fé{?%é Iﬁ‘.owzéfrfﬂﬂi&‘tf’fo t i onal
I'n this known as

instability. . . . prior regulator, s the Fisher
Type 627R Regul at or, RiRRNS dntpakhe BRreaty AnG $hpgush the;diaphragny nt o
the throat and a subbesasinamnar eveftually imtoitheé upperi casingssd asxticend

across and bl ock off ?ég% t L gl I ' &g% out er
perimeter of the plasticC, %&%&?ﬁﬁ%ﬁi%ﬁﬁh& ast 8&?{1’?%0;!{:[&%0 e:l
covered by the rubberredighof theiynitngle hole in the plastic franme
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pressure and so as tor???ﬁacc%@;ug_%cgﬁ‘gwﬁh%ﬁ &_w%&gg@ %,?sg%&'tgg(p'ugh t he
t hr oat and into € reqgul ator diaphragm casi ng. so, " duri ng
10 assigned to the same assignee as herein, and utilizes a
flow restriction technique in an improvement of the
prior mentioned stabilizer. In the improved
stabilizer, three apertures are symmetrically located
around the outer perimeter of the flexible flapper

15 element to provide increased regulator stability which
is not affected by the location and orientation of the
stabilizer mounting within the regulator throat.

Rather than stabilizers using flow restric-
tion, other types of stabilizers have been used,

20 including O~ring type elastomers mounted on internal
components of the regulator to dampen the component
movenents and thereby provide flow fluctuation
stabilization. In some cases, an O-ring is suitably
mounted within the regulator so as to dampen the

25 diaphragm movements. In other cases, an O-ring is
mounted within the pivoting lever/pin mounting
configuration so as to dampen the movements of the
lever.

All prior known stabilizers for pressure
30 regulators contain certain undesirable characteristics
s . or failure to perform. For example, the flow
restriction type stabilizers require several individual
. . parts and time consuming assembly operations. While
the O-ring type stabilizers reduce the number of parts,

35 there still is a substantial assembly operation

required to place the O-rings in the desired positions.
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- 3- overpressure conditions, the rubber flapper may be fl exed so
that the stabilizer opens up fully to unbl ock the throat and to all ow
the flow of fluid fromthe pipeline into the throat and through the

di aphragm 5 casing and eventually into the upper casing so as to’

exit fromthe regolbabas venting port during internal r el i @CTHSIG 13407
unit. Anot her stabilizer for gas pressure regulators is
shown in U S. Patent No. 5,402,820, 10 assigned to the sane assignee as
herein, and utilizes a flow restriction té®mnique in an inprovenent of

t he - prior nmentioned stabi I%%%eé r}et@rq'g;?ﬁ%lh%vﬂoﬁ?aeﬁ g%{sa%'béﬁi'e three

apertures are symretrically |oc the perinmeter of the
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-ri i i under stable conditions up to a maximum pressure 8
o-ring is suitably
250 psi (17.2 Bar).
Accordingly, it is desired to provide a
10 stabilizer for pressure reducing regulators which
decreases regulator instability and which can provide a
stable fluid flow up to maximum pressures of 250 psi -
(17.2 Bar). Further, it is desired to provide a
stabilizer utilizing fewer parts and assembly
i5 operations and therefore lower costs than presently

available devices.

SUMMARY OF THE INVENTION
A stabilizer for stabilizing the flow

fluctuation performance of fluid pressure regulators by

20 adding friction to a moving internal regulator
component. A spring clip is mounted within the
requlator body to frictionally engage the pivoting
lever arm to thereby remove or significantly reduce the
flow fluctuations in pressure regulation. Thus, any

25 flow oscillations which would tend to begin due to
pressures inside the regulator and opposing component
forces are inhibited by frictional engagement of the
spring clip with the lever.

In a second embodiment of the invention, a

30 flat disk-like wedge having two oppositely disposed leg
portions is mounted between the diaphragm plate and an
interior wall of the regulator body. This
configuration and location of the disk wedge adds
friction to oppose the movement of the diaphragm.



mounted within the regul ator so as to danpen the 25 diaphragm novenents.

In other cases, an o-ring is nmounted within the pivoting |lever/pin
nount i ng configuration so as to danpen the novenents of the

| ever . Al'l prior known stabilizers for pressure 30

regul ators contain certain undesirable characteristics or failure to
perform For ex¥@¥@7446he 1 ow restriction type stabil i RGOSENT e
several individual parts and time consum ng assenbly operations.

VWi | e the o-ring type stabilizers reduce the nunber of parts, 35
there still is a substantial assenbly operatioﬁs’ required to place the
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requirement is that gas pressuffbe featurems|of ditisninveppéentehieh|ane eased

gas pressures Unﬂ@liéﬁédJEG BenﬁbﬁépﬂéréﬂﬁbﬁMﬂdithtwiﬂu ﬁafﬁﬂﬁmrarlty
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pressure of taken in conjunction with the accompanying drawings, in
which like reference numerals identify like elements in
the several figures and in which:

Fig. 1 is a sectional view of a fluid

10 pressure regulator including a stabilizer in accordance
with the principles of the present invention;

Fig. 2 is a fragmented plan view of the
pressure regulator lever arm and pivot pin assembly
within the regulator Fig. 1;

15 Fig. 3 is an elevational view of a spring
clip for frictionally engaging the lever arm;

Fig. 4 is a perspective view of a disk wedge
in accordance with another embodiment of the invention;

Fig. 5 is a front elevational view of the

20 disk wedge of Figure 4; and

Fig. 6 is a sectional view of the fluid
pressure regulafor including a stabilizer disk wedge of
the type shown in Figure 4.

ILED DE ION

25 Figs. 1-6 illustrate two different
embodiments of a fluid pressure regulator, such as a
gas pressure regulator in accordance with the
invention. Each of the illustrated gas pressure
regulators includes a stabilizer for stabilizing the

30 fluid flow fluctuation performance of the pressure
regulator as will be described hereinafter. In the

. preferred embodiment of Figs. 1-3, a spring clip is

provided to frictionally engage the moving regulator
lever arm. In the alternative embodiment of Figs. 4-6,

35 there is provided a disk wedge captured above the



250 psi (17.2 Bar). : Accordingly, it is desired to provide a

10 stabilizer for pressure reducing regul ators which decr eases

regul ator instability.and which can provide a stable fluid flowup to
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In accordance with conventional devices of
10 this type, the inlet 14 of the pressure regulator 10
may be connected to a high pressure gas source such as
liquified petroleum gas. The pressure regulator 10
reduces the pressure at the input 14 and communicates
the lower pressure to the regulator outlet 16. The
15 pressure at the outlet 16 is maintained below a desired
maximum pressure level and the gas flow rate is
regulated in accordance with the demand.
Body 12 includes an interior wall 24
containing a passageway 26 which communicates the inlet
20 14 to the outlet 20 through an orifice 28. A screen
element 30 is mounted in the body between the inlet 14
and the passageway 26 for capturing any undesired
particulate matter. At the top of body 12, there is
provided an annular groove 32 for receiving a similarly
25 shéped end lip 34 of the cover 18.
A loading element in the form of a diaphragm
assembly 36 mounted within the regulator includes a
diaphragm 38 mounted at its perimeter between the lip
34 and body 12, and a diaphragm plate 40 mounted to the
30 central portion of the diaphragm. A relief valve seat
42 with an attached pusher post 44 is provided to lock
the diaphragm assembly together. A relief spring 46
has one end maintained within a spring retainer 48
captured at one end of pusher post 44 and the other
35 release spring end abutting against the diaphragm plate
40. A diaphragm spring 50 within the spring case 20
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-5- BRI EF DESCRI PTI ON OF THE DRAW NGS The
features of this invention which are bel i eved to be novel are set
forth with particularity in the appended clains. The invention may be
best 5 understood by reference to the follow ng description t aken

I n conjunction wayre7ees acconpanyi ng draw ngs, in whi ch PckBs96/13407
reference nunerals identify like elenments in the several figures and
i n which: Fig. 1 is a sectional viewof a fluid 10

pressure regul ator including a stabilizer in acdor dance with the

principles of the presen Il nven 2 1s frag nt ed
pl an view of the ap §§u?es‘f%‘tﬂl§f’6’r IPEQEPga:F?ﬁ%%W&FdEVn Bs ?rbl y
wi thin the regul ator ﬁ'ugphitagmjlslate 40 so asFtg.pBoviiem gressurensetvi ew

of a spring cli pofifit éaf%n@&f&gluna%agagl ng the lever arm
Fig. 4 is a perspective view of wedge égaccordance\m
anot her enbodi ment of the |nven¥| er asseitbly incluqes a pivoting, layer 52

el evational view 6f twith28 pivek prndgﬂ of Thegpieot,piam4 is captured

Fig. 6 is a sectional b\é‘t%\é’eﬁfoﬁﬂ?s ﬂeu'b@d end B{-Eéﬁé'ése dse%habﬁboéﬂ{ié”d' ng

a stabilizer disk med%%nger-llke body pogéiongmgsln Ié%rked lever portion
60 is drivingly engaged with the end of the pusher post
44. Another lever end 62 includes a notched portion

10 within which is mounted a sealing disk 64 for engaging
the orifice 28 and restricting the passage of fluid in
passageway 26 between inlet 14 and outlet 16 of body 12
in response to the regulator loading element, i.e.,
diaphragm assembly 36.

15 A U-shaped spring clip 66 includes a lower
base portion 68 riveted or welded to the body 12, anad
clip arms 72 extending upwardly from opposite ends of
the base 68. As can be seen mostly clearly in Fig. 3,
the clip arms 72 extend upwardly and in a convergent

20 manner except for opposite parallel portions between
reference points 74, 76. That is, the surface portions
of each clip arm 72 between the portions 74, 76 extend
parallel to each other. The respective ends 78 of the
clip arms 72 starting at reference points 76 extend

25 away from each other as shown most clearly in Figure 3.

The clip 66 is riveted or welded to the body

12 so that the parallel surface portions between
reference points 74, 76 on each of the clip arms 72
frictionally engage the lever 52 at a middle lever

30 portion 80. Thus, as the lever 52 pivots about pivot
pin 54, the lever frictionally engages the spring clip
66 at the parallel surfaces between reference points
74, 76. The pivoting lever 52 is thereby dampened in
its movement.



DETAI LED DESCRI PTION 25 Figs. 1-6 illustrate two different
enbodi nents of a fluid pressure regulator, such as a gas pressure
regulator in accordance with the i nvention. Each of the illustrated
gas pressure regulators includes a stabilizer for stabilizing the 30
fluid flow fluctuation performance of the pressure regulator ds wll
be described herWOPa0i4ds. | n the preferred embodi nent of RGTHP6NME o
spring clipis provided to frictionally engage the noving regul ator

| ever arm In the alternative enbodi ment of ng%_4-6, 35 there is
provided a di sk wedge captured above the WO 97/ 07445

PCT/ US96/ 13407 In the initial set-up- of regulataplamgrad o

Fegul ation. o o "adbRIBOBLEEY Solileq o JTRErAYE Slind b MEODC
10 constructed i n accadingted Eohadjushrihe igpringorompressjon e gkiaphragn
invention and includi ngg 33QQy the A8W¥hé€réam pressure at outlet 16 is
5 monitored with a pressure gauge during the adjustment
procedure. Adjusting the spring compression so as to
compress the diaphragm spring 50 tends to urge the
diaphragm assembly downward in Fig. 1, thereby pivoting
the lever 52 in a clockwise direction about pin 54
10 which lifts the disk 64 off of or away from the orifice
28. This opens the orifice or increases the opening
and allows the coupling of fluid between the inlet 14
and the outlet 16 via the orifice passageway 26.
When the pipeline load flow decreases, this
15 causes an increase in the downstream pressure at outlet
16, which pressures coupled below the diaphragm 38.
The regulator 10 must regulate the flow of fluid
through the body 12 so as to prevent too much gas being
placed into the system. Thus, as the pressure
20 increases in the diaphragm casing below diaphragm 38
beyond the regulator set point, this forces the
diaphragm 38 upwardly in Fig. 1 which pivots lever arm
52 counter-clockwise about the pivot pin 54 so as to
move the disk 64 toward the orifice and thereby
25 restrict the passage of gas through passageway 26.
Thus, once the regulator set point is reached, the
regulator must match the flow of gas through the
regulator to the demand for gas placed upon the
systen. _
30 In connection with the regulator of Fig. 1,
this means that the fluid flow area through passageway
26 is proportionally increased or reduced in relation
to downstream demand, until a position of equilibrium
is reached and the regulator maintains a steady-state
35 position about the regulator set point. It is
therefore desired that the regulator provide a stable



fluid inlet 14 and a fluid outlet 16. A cover 18 I ncl udes the spring

case portion 20 and a vent outl et 22. | n accordance
wi t'h conventional devices of 10 this type, the inlet 14 of the pressure
regul ator 10 may be connected to a high pressure gas source such as
liquified petroleumgas. The pressure regul ator 10 reduces the
pressure at thewo®mr44s4 and conmuni cat es the | ower prePaIVus9eiB4dhe
regul ator outlet 16. The 15 pressure at the outlet 16 is nmintai ned bel ow
a desired maxi num pressure | evel and the 9gas flowrate is

regul ated in accordance mnth t he demand. Body 12 i ncl udes

an interior wall 24 6 c{y, cogmuuni he
inlet 20 14 to thefloou ¥ 1% %;g&ahg ‘S%SDW ZQWA{%Cér)een éoatmeasccrh
el enent 30 is nount ecther ameansoreanired &y the iSNB§E'm14 and the
passagéeway 26 for capturing angnuagesiddiite with Rkt peiheigledtderene’t the

Llimianty 25 ehagirusny inySRRYGETR dING] b1 9b08Y et fnd 1Y V! 1O
| oadi ng el enent iH t (engagingothe deven 3Rt its middierpPortiomifhRnewides n
the regul ator includes gtabilizifly fﬁﬂ&ﬁﬁ@%&hﬁdlﬁheitﬁelﬁdﬂ'ﬁﬁﬁ

between the lip an body 12 and. . | p at tted to
the 30 central port |%%' qn%ﬁ‘ Cai épﬁf aRﬁﬁv gl%ggf"iggi Or rg%ﬂgtff W th
an attached pusher po¥tpnt ipregsuvedes a funshiion of ttlﬁesiﬁtﬁm'r%gm#ﬁ}mebl y
together. A relief smemd@as the hegum&zeweﬁtabataeﬂamﬁém theSpring

ol case spring e atittiRg 285 RefRtyc pLiNShet Uhp pErfRE &1y VorTene™

di aphragm spring 50 vPxessunehzegplaher ckl a0 handle maximum pressures of
250 psi (17.2 Bar) at the inlet 14.

Referring now to Figs. 4-6, there is
illustrated another embodiment of the present invention

15 utilizing a disk wedge 90 inserted above the diaphragm
plate 40, as shown in Fig. 6, to thereby create
frictional engagement with the diaphragm assembly in
response to movement of the diaphragm 38. The disk
wedge 90 includes a flat base portion 92 with two

20 opposite leg portions 94 extending in one direction
from the base 92 and two other opposite legs 96
extending in a second direction from the base 92.

The disk wedge 90 is mounted in position
above the diaphragm plate 40 so that the legs 96 extend

25 on each side of the pusher post above the relief valve
seat 42 to aid in maintaining the disk wedge in
position. The leg portions 94 are captured between the
diaphragm 40 and an upper wall of the body 12 and
thereby frictionally load the moving diaphragm.

30 The foregoing detailed description has been
given for clearness of understanding only, and no
unnecessary limitations should be understood therefrom,
as modifications will be obvious to those skilled in
the art. ' .
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-7- applies a sufﬂmﬁmtfadl ng force-downwardly on the

di aphragm pl ate 40 so as to Mﬂm e set poi nt for the
ncludes a pivoting |ever 52

regul at or.

5 wth a pivot pin 54. The pivot p| n 84 ¥s xaptured bet ween opposite
body end bracketwo @fo788d opposite finger-like body portiPCRUSE/134&7
forked | ever portion .60 is drivingly engaged with the end of the
pusher post 44. Anot her | ever end 62 includes a notched portion 10
within which is nounted a sealing disk 64 for ®®fagi ng the orifice 28
and-‘restricting the (gLJ d in passageway 26 between inl et
14 and outlet 16 of response to the regul ator |oading

el enent, i.e. di aphr agmlassd@nbhygas. presgsure regulatorpinclnding a

spring cl i p 66 i ncl Udess a:':‘2‘.:9')"’%:n'!:rol oPﬁffcé’Oééﬁlﬁﬁu@%ﬁih\éeﬁzﬁd gas VEFsif tHe
the body 12, and clip arns extendlqg W? dly.fr nlopBOSLte ends
of Lhe base 68 TeautetPndRRsE, topthe Teqiatar (qptEuss
clip arms 72 extesd upimpltiagmantespondingnterpeessurd) chamq:ﬁeranﬂc%pt for
opposite parallel porgipo8; QP MRRIE coupled SHEERNGE tH Hidphtaghband NEte i S,
the surface portions
flow control orifice to regulate the flow of gas
through the flow control orifice in response to the
moving diaphragm, the improvement of a stabilizer for
10 fluid flow fluctuations to stabilize pressure
regulation, said stabilizer comprising:
a spring clip mounted in said gas pressure
regulator in frictional engagement with said pivoting
lever.

15 2. A gas pressure regulator according to
claim 1, wherein said spring clip includes opposite
parallel surfaces frictionally ehgaging said spring
clip during pivoting movement of said spring clip.

3. A gas pressure regulator according to
20 claim 2, wherein said spring clip includes a base
mounted to said regulator, and respective conveying
spring clip arms having said respective parallel
surface.



of each cli r the portions 74, 76 extend parallel to
each other.iuﬁ ﬂHnds 78 of the clip arns 72 starting at
reference poW x 25 away from each other as shown nost clearly

in Figure 3.° The clip 66 is riveted or wel ded to the body
12 so that the parallel surface portions between ref erence points 74,
76 on each of tNeO#MIT$Sarns 72 frictionally engage the |RUEUSIE234QT a
m ddl e | ever 30 portion 80. Thus, as the lever 52 pivots about pivot
pin 54, the lever frictionally engages the spring clip 66 at the
paral |l el surfaces between reference points =11=74, 76. The pivoting

Lever 52 is thereby dampened ig =y, ol bgs Bl requiator YRAULGE

the initial set-up ofgasdiliowmt contgolaprifice coijmpnicagingr the coap|fxbn the
d!aphragn1spring 50 ifégulatorthbﬁteéotﬁhédiéﬁﬁléﬁwﬁ Sltplie, CAMRGSHRY ON on
di aphragm 38 W rragm” 2R LG L PES Shitetnte 2HbnEEs 1%iE a
5 pivoting lever coupled between the diaphragm and the
flow control corifice to regulate the flow of gas
through the flow control orifice in response to the
moving diaphragm, the improvement of a stabilizer for
fluid flow fluctuations to stabilize pressure

10 regulation, said stabilizer comprising:

a disk wedge having opposite leg portions,
said disk wedge mounted in said gas pressure regulator
in frictional engagement with said moving diaphragm.



5 nonitored with a pressure gauge during the adjustnent procedure.

Adj usting the spring conpression se as to - conpress the di aphragm
spring 50 tends to urge the di aphragm assenbly downward in Fig. 1,

t her eby pivoting the lever 52 in a clockw se direction about pin 54

10 which lifts the disk 64 off of or away fromthe orifice 28. This
opens the orifi c&o%mjlﬂgreases t he openi ng and al | ows t h®CTaispé/138y of
fluid between the i'nl'et 14 and the qZ let 16 via the orifice
passageway 26. When the pipeline load fl ow decreases, this
15 causes an increase in the downstream pressure at outl et 16,

whi ¢h pressures coupl ed bel ow t he di aphragm 38. The regul ator 10 nust
regul ate the flow of fluid t hrough the body 12 so as to prevent too
much gas being pl aced into _the stem Thus, as the pressure 20

i ncreases in the di aphragm casi anlaI / dyaphragm 38 beyond t he

regul ator set point, this forces the di aphragm 38 upwardly in Fig. 1°
whi ch pivots | ever arm 52 counter-cl ockw se about the pivot pin 54 so
as to" move the disk 64 toward the orifice and thet®@by 25 restrict
t he passage of gas through passageway 26. Thus, ce the regul ator
set point is reached, the regul ator nmust nmatch e flow of gas

t hrough t he regulator to the ced upon the

system 30 I n connectio : or of Fig. 1,

this means that the fluid fl ow area 50 26 is
proportionally increased or reduced affo t o downstream denmand,
until a position of equilibrium s Tledie hp t he regul at or
utt]t
t

)

mai ntains a steady-state 3 | ator set poi @ It

5 %%Sit Q
S therefore desired tha e m aqgs abl e
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-9- flow of fluid or gas through the body 12 so as to nmatch t he
anbunt required by the system In accordance with the
principles of the present invention, the spring clip 66 frictionally

5 engaging the lever 52 at its mddle portion 80 provides a -

stabi | izing opead diagk© stabilize the regulator per f or megEIPys9bnA07
provide stability 1 n the regul ator ougut pressure as a function of
the system s pressure demands as the regul ator operates to nmaintain
the 10 desired set point. Uilizing the spring clip 66, the pressure
regul ator 10 can handl e nmaxi mum pressures of 250 psi (17.2 Bar) at the
inlet 14. Referring now to Figs. 4-6, there is

illustrated anot her enbodi ment of the present i ﬁon;S utilizing a

di sk wedge 90 inserted above the di aphragm glla . as shown in Fig.
6, to thereby create frictional engagenent with the di aphragm assenbly
in , response to novenent of theréjéaphragm 38. The disk wedge 90
includes a flat base portion 92 wt Wo 9! opposite |l eg portions 94

extending in one direction 58 52
SB—ITTV " 66 %o
-1

62 L i/ P
' e (

58— 66

FIG.3

78 76 76 78
74 74
72
72 66

68



fromthe base 92 and two ot her opposite |egs 96 extending in a second

direction fromthe base 92. The di sk wedge 90 is nounted in
position above the diaphragmplate 40 so that the legs 96 extend 25
"on each side of the pusher post above the relief valve seat 42 to aid
I n maintaining the di sk wedge in position. The |l eg portions 94 are
captured betmeerw&%,, 5 di aphragm 40 and an upper wall of t berrbssdnid?
and thereby fT1i ‘(‘:1 ionally | oad the gmving di aphragm 30

The foregoing detail ed description has been given for clearness of
under st andi ng only, and no unnecessary limtations should be

under st ood t herefrom as nodifications will be obvious to those
skilled in the art. WD 97/ 07445

PCT/ US96/ 13407 -10- VWHAT | S CLAI MED:
1. I'n«a gas pressure regul at liGcI @i ng a gas flow control orifice
comuni cating the gas fromthe * regulator input to the regulator

out put', a noving G6 90

94

50
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N
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92 - A0 38 16

s r ]
e AN .
38 28 ©4 5




5 di‘aphragm respondi ng to pressure changes, and a Ww& 6%13&07
ik‘sre

coupl ed between the diaphragm and the flow contr i éﬁ
the flow of gas t hrough the flow control orifice onse t h&- 1996
novi ng di aphragm the inprovenent of a stabilizer for 10 fluid flow
fluctuations to stabilize pressure regul ati on, said stabilizer

conpri si ng: a spring cl+4lp-nounted in said gas pressure
regulator in frictional engagenent mnth sai d plvotlng | ever. 15

2. A gas pressure regREQULA TAH ILT ZER

spring clip includes opposite paraIIeI surfaces frlctlonally engagi ng
said spring clip during pivoting npvenent of sald spring clip.

3. A gas pressure reguIEFBPféEcéFdFﬂ@lﬁﬁd % accmenrdifger ei n sai d spring
clip includesppobistonal applliehedohosyd doyegal,abe,, fdnddq espective

conveyi ng arnms having said respective parallel
surface. Augug€1£87/g$§§

PCT/ UsS96/4.3407 - " This 1nventlon relates to fluid pressure
regulators and in particular to apparatus for
stabilizing the performance of such regulators.

BACKGROUND OF THE INVENTION |
Fluid regulators, such as gas pressure
10 regulators are in common use in gas pipeline systems to
| assist in maintaining system pressure?within acceptable
limits. As an examplé, the primary function of a gas
pressure regulator is to match the flow of gas through'
the regulator to the demand for gas placed upon the
15 "system. Also, the pressure regulator must maintain the
ISYStem pressure within acceptablelllmlts. In pne type
of such gas pressure regulator, a diaphragm assembly is -
set to a predetermined set point by an adjustable
control spring. A pivoting lever is connected to the
20 diaphragm assembly and responds to diaphragm pressure
to throttle a disk with respect to an orifice, where
the orifice communicates the inlet pressure to the
regulator outlet.
The disk and orifice may be referred to as
25 portiéns of a restricting element which are placed into
the gas flow stream and provide a variable restriction
‘that can modulate_the flow of gas through the regulator
" in accordance with the senséd'downstream pressure. The
diaphragm assembly may also be called a 1oéding_e1ement
30° which can providé a loading force to the restricting
element. Thus, a loading pressure is applied to the
diaphragm in response to the sensed downstream pressure
to produce a loading-fofce that will act to close the

SUBSTITUTE SHEET (RULE 26)
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(57) Abstract
A fluid flow regulator (10) having a spring clip (66) frictionally engaging the pivoting regulator lever (80) to stabilize flow fluctnations.
Alternatively, a disk wedge with opposite leg portions frictionally engages the moving regulator diaphragm.




