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- " GAS PRESSLIRE REGULATOR' This

i nvention relates to gas fl ow pressure- regul ating devices and in
particular to a two stage gas pressure regul ator capable of regulating
and providing 5 a low gas pressure at an outlet port regardl ess of the
gas flow r amossesmaded from a source of high gas pres- ROTYGSSBMEY as a
tank of |iquified gas. Background of the Invention

Gas pressure regulators are in increasing 10 demand nowadays to safely
regul ate and naintain the rate of flow-of gas within prescribed linits
and to mai ntai n the output gas pressure bel ow a desired maxi mum

| evel . Generally, such presently avallable gas regul ators have incl uded
die cast body and spring case XG2 : E AXORIY e t hen machi ned such

as by drilling n segaad %we%%at k@ﬂitegyeécédé Y167 ﬂr@s%furef-lflce
nmust be nachlned int egul,at or % ¥ gi ﬁ¥ rate wth a
pi voting |ever 3”%3 iges agd in pﬁﬁ Y atb?lr‘dg‘ﬁﬁ egﬁt B8P t he
inlet of gas tquai!hre;ragnmaharredpabﬂg ofianégulating and providing such
present|y ayail@bj&, gk Prddbure at’ AUbaLREE pé¥e Féyurardds iozetnBust be
drilled and

gas flow rate demanded from a source of high gas pres-

sure such as a tank of liquified gas.

Background of the Invention
Gas pressure'regulators are in increasing
~ 10 demand nowadays to safely regulate and maintain the
rate of flow of gas within prescribed limits and to
maintain the output gas pressure below a desired
maximum level. Generally, such presently available gas
regulators have included die cast body and spring case
15 components which are then machined such as by drilling
| in secondary operations. Typically, -an inlet orifice
- must be machined in the regulator body to reliably
cooperate with a pivoting lever actuated by a spring
backed diaphragm to control the inlet of gas to a
20 pressure reducing chamber.
In such presently available two stage
regulators, two input orifices must be drilled and
_ machined and further machining is required to
communicate the first stage output to the second stage
25 input. A gauge pressure tap also must be machined and
venting must be provided to each regulator stage.

It is desirable to provide a gas pressure
regulator which can be manufactured with most of the
components by die casting and with only a small amount

30 of secondary operations required to complete the final
device.



machi ned and further machining is required to comuni cate the first
stage output to the second stage 25. input. _A_gauge pressure tap al so

nmust be machi ned and venting nust be provided to each regul ator stage.
It is desirable to provide a gas pressure regul ator which can be
manuf actured with nost of the conponents by die casting and with only

a smal | anwove@817 of secondary operations required to conBCEUSIIIY | na|
devi ce. WD 96/ 30817

PCT/ US96/ 03419 -2-

Summary of the Invention Pﬁ-accordance with the principles of
t he present invention, there is pr 1S, pressure regul at or
having its conponents conflg Tl : e as to facilitate

manuf acture of the Ennpoqendenbg dithGNlegﬁnnmplaaIvfathenlnun1of

secondary Ope?ﬁfek%a% Eﬁ%hi:ﬁgnﬁﬂhai‘éti&%?évidéh%f«#ﬁ pressui@e gas
pressure regu ato ousi n St doressure

havi
reduction st af&IMa* Qrsggggagpgé§sﬁ?ﬂp 8ex$%dﬂ@9q a conmon
interior &l | posiftdomed so abetocfacihitatve ummtmm:mme i ntersecting

fluid Pas Lesp tehbgudhe! assEQﬁaD&aanmﬁcu W il ed! Y coupl e
the output Ofgg;ondargto%erggions requggga In particular, in a two
stage gas pressure regulator having a body housing with
: a first pressure reduction'stage and a second pressure
10 reduction stage, a common interior wall is formed
between the two stages. Respective intersecting fluid
passageways through the common interior wall fluidly
couple the output of the first stage'to the input of
the second staga'and alsd provide a gauge pressure tap
15 on the body housing. 1In this novel configuration, the
intersecting passageways meet at a common intersection
point and are connected in the common interior wall.
Thus, if desired, the intersecting passageways can be
. provided by die casting the body housing and common
20 interior regulator body wall without requiring any
secondary drilling to form the passageways.

The unique two stage gas pressure regulator
of the present invention includes respective diaphragms
in each of the stages and a cover with a respective

25 first cover portion for sealing the first diaphragm to
the common interior wall and a second covered portion
for sealing the second diaphragm to the common interior
wall. The cover includes a common cover wall at the
joint between the first and second cover portions. A

30 small passageway through the common wall fluidly
communicates the first cover portion above the first
diaphragm and the secornd cover portion above the second
diaphragm. The small passégeway is sized to suitably
vent both cover portions while eliminating over-

35 pressurization of the second cover portion and the
second pressure reduction stage in the gvent of



t he second Stage and al so provi de a gauge pressure tap 15 on the body
housi ng ln this navel configuratioa—the ; rsecting

neet at a comon intersection . poi nt and are connected in the comon
interior wall. Thus, if desired, the intersecting passageways can be
provi ded by die casting the body housi ng and comon 20 I n ' gulator
body wal | wMORs@#8I7equiri ng any secondary drilling to +§#’h’$ﬂ["ﬁéﬁ
passageways. The uni que two stage gas pressure regul ator

of "the present invention includes respective di aphragns in each of the
stages and a cover with a respective 25=3First cover portion for sealing

the first diaphragmdto t.h I NeekiQr cond covered
portion f%’r'eg%‘%ﬁ‘f r‘?"ge W@tsegc%%g&g#gpﬁ%agh?t Sx\?#é %grﬁ'r%‘?léign erior

wal | . The coveredugtigreshanheron AcePEAiRGRY, abhifcshared Yenking  ween t he
fi{th?nddfecoﬁﬁhfibﬁiaﬁxﬁﬁidmriinﬁtﬁﬁ th@bhbefatsapromide heepagatée cormmon
wa uidly C | Ir cqQye 0Ltk QR ab LSt
di aphragm and TREPeeeony éé%%/l:efh%g%%oﬁgggogg %ﬁg é%%gﬁﬁ %&%%ﬁégm The
smal | passSgevhy, i tewey Rants ANd assenbly operatiohf 2EGNePdeR PR while
el im nating ovelhereford s Frdddinid Feguflathe sgchoderowestpisti on and the

second pressur g, [ oHgh | o 3ldiGaidkel, "BetEEN oibdogr protectfdtig0817

provided since venting can normally be provided
downwardly under freezing rain conditions.

10 In accordance with another aspect of the
present invention, there is provided a regulator lever
with a slotted end locatable over the orifice input.
The regulator lever is coupled for activation by a

_ diaphragm. A disc member for controllably closing off

15 the orifice includes a stepped profile wherein one of
the stepped portions of the disc matches the slot
dimensions at the lever end so that the disc can be
trapped and maintained in the lever. This enables the
control disc and lever combination to be assembled and

20 maintained without the need for additional parts or
retaining operations.

In still another aspect of the present
invention, the input orifice is cast into the regulator
without reguiring any secondary machining or the addi-

25 tion of any parts. Casting of the orifice into the
regulator body eliminates the prior required machining
operations or additional parts so that the cost of
manufacturing of the regulator is substantially
reduced. '

30 e e wings
The features of the this invention which are
believed to be novel are set forth with particularity
in the appended claims. The invention may be best
understood by reference to the following description
35 taken in conjunction with the accompanying drawings, in




pressure regulated failure of the first pressure reducti on chanber.
Accordingly, this shared venting configuratign elimnates the need to
provi de separate respective outlets with each of the stages. According-
5 ly, fewer parts and assenbly operations are needed and . therefore a
pressure regul ator of |ower cost is provi ded. Furthernore, better

out door pr N@ew3o817 i s provi ded since venting can nor meRSLUSBOMIB, i ded
downwardl y under freezing rain conditions. 10 ' I n accordance

wi th anot her aspect of the present invention, there is provided a

regul ator | ever with a slotted end T®Ttatabl e over the orifice input.

The regul at or ver . Ls_coupled for_acti s dj. A di sc
menber for coH#'S'SﬁI é#)f‘ﬁ 5?%5??@"%#}%‘\5‘%;@%%?, %“F@elinrﬁgl léjg%g&gggje'bped

profil e wher eitheoseveral figurestanbckn pdhichsns of the disc matches the
sl ot di mensions at FfgutéVeriend perdpetitivecviewCotaa ©o stadé apped

and nain;ained in the lever. Thi enabqu E%F §§§t£€l gisc nd | ever
conbi nati on t §FcPHEEENEE HOTH N iimiiet 58 %Pt Pt ﬁé%ﬁ or
addi tj onals pathe principlesiof the present dayvention; In still

anot her aspect of the pregeré 2 is & BEdtichal WView BAkenOalémge i s cast
into the regula

thout.r Lyl ny secondary machi ning or the
addi - 25 ti oﬁ%’gagﬂylﬁgﬁsﬁ gs‘?ﬁ%{% ﬁ'é_ orifice into the
regul ator body el i ni nat Bdgune prisra ian rdevwgththengegulatenhedy ons or
addi tional pakdithsehehaiaphraghstr@moved; nanufacturing of the regulator is

subst ant iﬁJ |y redu;.iﬁ%t?eg?ﬁ?e% s(ﬁct%%oenatlh%riieglf tgﬁéﬁrgf%gn of the

Dr awi ngs 'S Tnventi on ch are
bel i eved to hsessien dinegcIVrEYiof WFigugmdiicul arity in the appended

claims. The invention npiglifebssis a sectibhall ¥dewbwer ther €6pcover he
fol I ow ng des%ﬁbﬂ%“%ﬂken along section line II-~-IX of Figure 1;
Figure 6 is an elevational view of the
15 combined regulator and disc; and
' Figure 7 is a sectional view taken along
section line VII~VII of Figure 6.

Detailed Description
Figure 1 illustrates a two stage gas pressure
20 regulator 10 constructed in accordance with the
principles of the present invention and including a
body 12 having a fluid inlet 14 and a fluid outlet 16.
A gas gauge pressure tap 18 is provided for monitoring
the pressure at the output of the first stage and at
25 the input of the second stage. A cover 20 includes a
vent outlet 22.
In accordance with conventional devices of
this type, the inlet 14 of the pressure regulator 10
may be connected to a high pressure gas source such as
30 ligquified petroleum gas. The regulator includes two
pressure reducing stages. The first pressure reducing
stage reduces the pressure of the input 14 and communi-~
cates the lower pressure to a second pressure reducing
stage for communicating the final reduced pressure to
35 the regulator outlet 16. The pressure at the outlet 16



35 taken in conjunction with the acconpanying draw ngs, in WO

96/30817 -RGH-LS96/-03419

-4- which i ke reference nunerals identify like elenents in t he

several figures and in which: Figure 1 is a perspective view

of.a two stage gas pressure regulator constructed in a ,ggaﬁ ith 5

the princi pVeP6EM8I¥ he present invention; Fi gfﬁ&r ﬁéw

sectional view taken al ong section lines I1-11 of Figure 1;

Figure 3 is a plan view of the regulatoré$ody wi th the diaphragns

renoved; 10 Figure 4 is a sectional view taken al ong

section |ines {g- ﬁ&éﬂafﬂwﬁfel%w a desired maximihOpféssuté Feel!iona

V|em10f the top g sec&ﬁon line I1-11 of Figure

1; and thegas Fiaw &'ﬂtv?l aFPSH% o otp GRCEPRAance i ned

regulator and the demumt. Figure 7 is a sectional view taken

al ong section line Md 2Qfs Hﬁﬁrﬁ truction

Det ai | ed Description ﬁidur E ? ure Ee Ftﬁsc?%?égu tmo sta%f gas
details of the regulator 10. n the body 2, ther

pressure
is provided a first chamber 24 and a second chamber 26

divided by a common interior wall 28 so as to form
respective pressure reducing stages within the regu-
lator. In the first pressure reducing stage, the inlet

10 gas is coupled from inlet 14 via a passageway 30 to an
inlet orifice 32. The inlet of gas through orifice 32
is controlled by a combination pivoting lever and disc
assembly 34 linked to a post 36 which in turn is
coupled to a diaphragm 38 sealing off the first chamber

15 24, | - |

' A first stage spring 40 maintained within a
spring case portion 42 of the cover 20 maintains the
lever/disc assembly 34 in a closed position on the
inlet orifice 32 until the downstream gas pressure

20 drops (such as due to a gas appliance turning on)
decreasing pressure under diaphragm 38 enough to be
overcome by the spring force and thereby allow gas to
enter the first chamber 24 in a pressure reduced
manner. The first stage diaphragm portion 38 is

25 supported along a perimeter edge 44 of the body 12 and
by the top ledge 46 of the common interiof wall 28.

The one-piece diaphragm also includes a
second diaphragm portion 48 similarly supported on the
ledge 44 of the perimeter of housing 12 around the

30 second chamber 26 and is also supported on the top 46
of the wall 28. Accordingly, a first pressure reducing
stage defines a first chamber 24 between the first
diaphragm portion 38, the body perimeter portion and
the interior wall 28. Similarly, the second pressure

35 reducing stage is defined by the chamber 26 between the
second diaphragm portion 48, the body perimeter portion



20 regul ator 10 constructed in accordance with the principles of the
present invention and_including a_— body 12 having a fluid inlet 14 and
a fluid outlet 16. A gas gauge pressure tap 18 is provided for

nmoni t ori ng the pressure at the output of the first stage and at 25

the input of the second stage. A cover 20 includes a vent outlet 22.

| n accor dar®@9%®e8I? convent i onal devices of this type, RSSO 14 of
the pressure regulator 10 may be connected to a high pressure gas
source such as 30 liquified petroleumgas. The regulator includes two
pressure reducing stages. The first presSSire reducing st age reduces

the pressure of | 4 .¢ | r ure to
a second pressﬂﬁ‘g%?’eedl%ﬁ?g% J'%lggﬁ'ggé%?%?’ ggm%?%g??%ge?%i%%ﬁﬁduced
8\;)63(83;12,885(7) 351 widh &y Fpnisg adine °§643 ‘FﬁE:ﬁE’é&:ﬂ&E;‘giﬁ#@ 16

and diaphra 48, which in turn is st 45
S S Rl A S e QOB E DKL M PAESS Uil and the
gas flow rate 4% &)Zi‘{h% d "l noagcoréénc% W #h '?Ié"le %’em&m@ 47 to
Fi gures 2-% i|conkngk thehgagodnputctrokheschamher s26f the regul ator 10.
Wthin the body 12, themwith refieveptevtdeRigutesss ahanbpertidrents a second

chanber 26 o4l GG} 13 160EFAR " LR BhiYEb! coReEGuiSeish fGE ™
the present invention wherein the first stage outlet is
coupled to the second stage inlet and there is provided
10 a gauge pressure tap 18. A first stage outlet port 50
is provided on the common interior wall 28 and within
the first chamber 24. Similarly, an inlet orifice 52
is provided at the top end of the common interior wall
within the second chamber 26 and the gas inlet through
15 orifice 52 into the chamber 26 is controlled by the
pivoting lever and disc assembly 47. Respective
passageways 54, 56 extend respectively from the outlet
port 50 and the inlet orifice 52 within the common
interior wall and at an angle so as to intersect at an
20 intersection point 58. ZILongitudinal passageway 60
leads from the gauge pressure tap 18 through the common
interior wall to the intersection point 58 so that the
outlet port 50, the inlet orifice 52 and the gauge
pressure tap 18 are in fluid communication with each
25 other. It is preferred that this configuration of the
three passages within the common divided wall 28 can be
provided by suitable die casting so that no secondary
machine operation is required to form the orifices and
passagewvays. Suitable support brackets 62, 64 are
30 provided as a portion of the body 12 to pivotally
support the respective pivoting lever/disc assembly 34
and 47. Several upstanding rods 66 are provided in the
body 12 to limit the diaphragm downward movement.
The cover 20 with respective spring case
35 portions 42, 49 includes respective perimeter sealing
edge 68 and a common interior wall 70 having a sealing



respective pressure reducing stages within the regu- lator. In the

LLLsL4mu¥uuuuLJiuum¢ng_sLage t-he 4ttt Begas—iscoupl edf+ominlet—=14——

via a passageway 30 to an inlet orifice 32. The inlet of gas through
orifice 32 is controlled by a conmbination pivoting | ever and di sc
assenbly 34 linked to a post 36 which in turnis coupl

di aphraém SWORHMBIAg of f the first chanber 15 24, Pe(dﬂésg‘&‘ﬁ?fi rst
stage spring 40 naintained within a _spring case portion 42 of the
cover 20 maintains the | ever/di sc assenbly 34 in a closed position on
t he inlet orifice 32 until the downgtrean1gas pressure 20 dr ops

(such as due t rniRg ) C e under
di aphragm 38 e&n)%%h 0 be &%%3[18 al tgg £ erﬁf‘?ngéaé)#(% an%reby

allow gas to HARhTaghy ﬁ’\%?%%ﬁﬁe? !ﬁ 8 t™heiuced
manner . The fidatdpintape did&phta@qnyocbnnacee tne%iapmmmm altang a

peri neter edge é%kégp&ﬂ&iﬁax¥édb% $Q on thebéef (gﬁi t he common

interior wall he. one- pi SO |Hcludes a

second d|a%hrd@ﬁé%ﬁwﬂhﬁn?ﬁﬂ}iHQﬂq@SPlyzseﬁpEP?eG°¥WP¥ e 44 of the
peri meter of hpaslies lodrey (ﬁwmphﬂﬂgm sacsedlﬁmljoeénq’}ﬁgarﬁm tap so

oo o By e o o e el o i Lo
di aphr agm portP’c’ﬂlV’:'ﬂ? t%éﬂ?&e}ypﬁéﬁﬁ'ﬁﬁ?@? pér 80 cthatfthere g, i nierior wal

28. Simlarly,shimed crantd qontiguratibon ofecthei ventst22)chétovelnd ithaxl by t he
32?{“‘33; 290 el ¥Sflind erinea 3 N HpPRRGAEHEEELEbr 8o ldlovd BhePer | TEL €T
second diaphragm portion 48 and the volume defined by
the first spring case portion 42 above the first
diaphragm portion 38. It is understood that the
~ passageway is sized to suitably provide venting of both

15 cover portions above the respective diaphragms while

' eliminating the possible overpressurization of the
second cover portion and the second pressure reduction
chamber in the event of pressure regulated failure of
the first pressure raeduction chamber.

20 Turning now to Figures 6§ and 7, there is
illustrated another aspect of the invention involving
the pivoting lever and disc assembly 34 (and also 47 if
desired) wherein the lever 76 is provided with a slot
78 matching the disc 80. That is, the disc 80 is

25 comprised of a rubber member for suitably sealing the
orifices and includes a stepped profile with one of the
steps matching the profile and dimensions of the lever
slot 78. Accordingly, the disc can be mounted by
sliding one of the matching step profiles within the

30 slot 78 and thereby the disc 80 is trapped within the
slot without providing any additional mounting means as
normally required to fasten the disc to a lever. A
lever pin 82 fits within the bracket 62 or 64 so as to
permit the lever and disc assembly 34 to be pivotally

35 operated within the regulator.
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- 6- and the common_interior wall 28. A second stage spring 41 with
a spring adjustor 43 acts through a cover plate and di aphragm 48, which
inturn is coupled to a post 45 and pivoting second stage |ever and
disc assenbly 47 to 5 control the gas input to the chanmber 26.

Wth refer ewoo6se1Fi gures 3 and 4, there is nmost cl ear PGT/OF6934%W ot ed

t he uni que configuration of the present invention wherein the first
stage outlet is coupled to the second stage inlet and there is provided
10 a gauge pressure tap 18. A first sta8e outlet port 50 is provided

on the common interior |1 28 and within t he .first chanper 24.
Simlarly, an inlet ori$g8e13§°g°£%9ié;kﬂ*ﬁﬁqyﬂfﬁﬁ?iPﬁé°Po§a§h 8P the
common i nteri givenl [for clearnhss oficundexstarding onlys; and nhe gas inl et
thr Og_gh 1|5 qmﬁdg%%si%y &&ﬂ%?eiﬁgar%%uf&tw Wbb&dtﬁirbbﬁo%h e

pi voting | ever an i .SC se spective pa eways : :
ext end respectﬁﬂ/@"fq'lfa'gﬁﬁ%ﬁﬁaso h‘%tb‘ obv ] tﬁ)tg’i‘?get ﬁ%iﬁgféfxgrl fice 52

within thé cothenart. interior wall and at an angle so as to intersect at

an 20 i ntersection point 58. Longitudinal passageway 60 | eads from

t he gauge pressure tap 18 through the comon interior wall to the

i ntersection point 58 so that the outlet port 50, the inlet orifice 52
and t he gauge pressure tap 18 are in fluid comunication with each 25
other. It is preferred that this configuration of the t hree passages
W thin the common divided wall 28 can be provi ded by suitable die
casting so that no secondary machi ne operation is required to formthe
orifices and passageways. Suitable support brackets 62, 64 are 30

provided as a portion of the body 12 to pivotally



support the respective pivoting |ever/disc assenbly 34 " and 47. Several

upst andi ng rods 66 are provided L_n__t_he——,—b.g.d*_;__g_t_g ||m{——{—h-e—e|-|-a-ph1=—a-g-m——

downwar d novenent . 20 with respective spring case

35 portions 42, 49 incl udﬁilm‘ (“ ﬂ gﬂ nmet er seali ng edge 68 and
a comon interior wall 70 §§8§g§é1“9

PCT/ US96/ OW4198/30817 -7-

Accordi ngly, as the cover 20 is placed above t he di aphragm the
seal ing edge 68 |ies above the di aphragm and matingly contacts the
di aphragmwith the | correspondi ng | 2¥0e 44 on the perineter of the

body, 5 while the seall edge 72 of the common interior wall 70 lies
over the dlapﬂxa§§+gﬁﬁggﬁﬁingly engage the top - ~ 46 of ‘the wall 28.
Wthin the common wal | ¥0 thetwo stage gas) RResPUTesFEINIAEE¥ gevay 74 so
that there iscgmpris$hgtied vent configuration of the vent 22 between the 10

vol une deflned by the s ase t sec di aphragm
portion 48 and the vol uﬁei"a%'c’?‘u gyé Aaqﬁt'fi %alqﬁst i?&%tngngageaggrtlon 42g
above the5fireutlet;di aphragm portion 38. It is understood that the
passageway is sized to syiécmhon Pivyérior ardinginfidisigh the bodyer portions

above the respective dhaRagB NS 1n SlidHiHE1Hy VIEWPEES' Bhs

over pr essur i z2PPBHREr *
inlet on one side thereof and the gas outlet on the

other side thereof;
10 sealed diaphragm means including a first
diaphragm sealing the common interior wall and defining
a sealed first pressure reduction chamber at the gas
inlet side, and a second diaphragm sealing the common
interior wall and defining a sealed second pressure
15 reduction chamber at the gas outlet side;
lever means including a first lever coupled
to the first diaphragm for controlling the gas flow
between said gas inlet and said sealed first pressure
reduction chamber and a secohd lever for controlling
20 the gas flow between the second'pressure reduction
chamber and said gas outlet; and
respective intersecting fluid passageways
through said common interior wall fluidly coupling said
sealed first pressure reduction chamber to said sealed
25 second pressure reduction chamber and providing a gauge
pressure tap on said body housing.



second cover portion and the second pressure reduction chanber in the
event of pressure reguLaLed—LarLure—ei—————%he_LLLsL_pressure reduction

chanber. 20 Turning now to Fiqures 6 and 7, there is _
illustrated anot her aspect H!ﬂmmll mEWﬂH“Ir nvol vi ng t he piveting

| ever and di sc assenbly 34 desired) wherein the |ever
76 i's proviwessash a sl ot 78 matching the disc 80. TREFUSBAMM. i sc
80 is 25 conprised of a rubber nenber for suitably sealing the

orifices and includes a stepped profile with one of the st eps mat chi ng
the profile and dimensions of the |ever®= s|ot 78. Accordingly, the disc
can be nounted by |d|n one.of the natchin e frles within the
30 slot 78 and thereb}l‘t h@ Y& sézﬁgfsgflfaﬁﬁgﬁsw?? ﬁg?ﬁ% sl'ot wi thout

provi di ng anyaederdingeto minim dg imednmding,  normally required to fasten
the disc to a Iever Aan odf.qurar@ at Eh&a Vool LheePigslwd1H2 or 64 so

as to Iever g Seeasse 34 to be pivotally 35

oper at ed mnth ggr pressuremf¥g §% mee

PCT/ US96/ 83419 an inlet orifice at said cgmmon interior walllhe
foregoing det ﬁhleﬂideéaua Fredei. S peeeaure raaueaisﬁrcséﬁséfl?sen&f
understanding only. and )ity reepddi%e°1Atkrablt i’ #1514 Bhkenie- under st ood

ways including a first passageway fluidly communicating
said outlet port to said inlet orifice.

10 3. A two stage gas pressure regulator
according to claim 2, wherein said respective
intersecting fluid passageways includes a second
passagewvay fluidly communicating said gauge pressure
tap on said body housing to said first passageway.

© 15 4. A two stage gas pressure regulator
according to claim 3, wherein said respective
intersecting fluid passageways intersect at a common
intersection point.

5. A two stage gas pressure regulator

20 according to claim 1, wherein said sealed diaphragm
means includes a cover having first and second cover
portions respectively locatable over the first and
second pressure reduction chambers, and including a
cover wall common to both cover portions and a vent

25 outlet in said second cover portion, said common cover
wall having a small passageway therethrough, said small
passageway sized to suitably vent both cover portions
while eliminating overpressurization of the second:
cover portion and the second pressure reduction chamber

30 in the event of pressure regulating failure of the
first pressure reduction chamber.



as nodifications will be obvious to'those skilled in 5 the art.
- 0. 1T 1S CLALNED: at or

—&t-ag 8 —gas—pressure—regut
conpri si ng: ng a gas inlet and a gas 5
outlet; a co aﬁma d| vi ding the body housi ng
into tmo chanmbers in said ho “inlet on_one side

t her eof andVOR&308E% outl et on the - ot her SI de t her eof ; MEHUSIEN34LS

seal ed di aphragm neans including a first di aphragm seal i ng t he conmon
interior wall and .defining a sealed first pressure reduction chanber at
t he gas I nl et side, and a second dF&ﬁﬁragn1sealing t he conmon

I nterior wall and defi nkng R é@glﬂkﬁe%%dggggﬁag&er;@?l;@gpct I on chanber
N

at the gas outlet side; nmeans uding, a first |ever
coupl ed t BCCREAANGSEO FIBIR dgmuheredsn atoleaRl ope gﬁssa%fbw bet ween
sald gas inleteigad anldseeahddvers iMcludesca steppédcdism axdirder and a

second | ever {9, ¢ont Lkl hi91A0 a 'dieeIdatthIioPBhECER LhE dagONd Pressure

reduction
5 steps for trapping the stepped disc within the slotted

_end.

7. A two stage gas pressure regulator
according to claim 2, wherein said inlet orifice is
formed by casting.

10 8. In a gas pressure regulator having a
diaphragm actuated lever, said lever having a pivoting
lever end with a resilient disc member therein for
controlling the gas flow through an inlet orifice, the
improvement comprising:

15 said resilient disc member having a stepped
profile;

said pivoting lever end including a slot
having a shape for receiving and trapping one of the
disc steps in said slot.

20 9. The improvement of claim 8, wherein said
inlet orifice is formed by casting.



chanber and said gas outlet; and respective intersecting

| s through’ sal-d—eerreh—pieror—val | fluidly coupling
sai d sealed first pressure reduction chanber to said seal ed 25
second pressure reductian chanber and provi di ng a gauge pressure tap
on, sai d body housi ng. WO 96/ 30817 PCT/ US96/ 03419
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(57) Abstract

A two stage gas pressure regulator (10) with a body housing (12) having a gas inlet (14) and a gas outlet (16), and a common interior
wall (28) dividing the body housing (12) into two chambers (24, 26), forming two pressure reducing stages. Respective intersecting fluid
passageways thrapgh the common interior wall (28) communicate the first stage to the second stage and provide a gauge pressure tap (18)
on the body housing (12), the intersecting passageways meeting at an intersection point within the common interior wall (28). Respective
diaphragms (38) are provided for each stage, and a cover has a vent venting the volume defined between the cover and the second stage
dm_phmgm. A small passageway is provided in a common cover wall (20) between the two stages, the small passageway being sized to
suitably vent both cover portions above the respective diaphragms through the vent while eliminating overpressurization of the second stage
in the event of pressure regulating failure of the first stage. A diaphragm actuated lever arm (76) includes a siotted end (78) with the slot
matching a stepped gas flow controlling disc (80). The disc (80) is stepped to match the lever end slot so as to trap the disc within the lever
slqged end. The inlet orifice in one or both of the regulator stages can be formed by casting and without further machining or additional
onfice components. :




