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2 Sunnar of the Invention The afor espiti ) obl ens_ of
the pri or art are ozercome by the instant invention \m& 'hqag%ﬁﬂgé‘?@rs“e&t
t Wo- way cartridge ‘val ve for aggressive nmedi a that can be eaS|Iy and -

i nexpensively replaced. Mre specifically, the presBate:i Q\@rnp;pr’%gq ovi des
a two-way cartridge valve for aggressive nedia havi ng a housi ng h.an
inlet port and an outlet port, a solenoid nounted on the housi ng,” the

sol enoi d conprising a pilot val ve nenber and neans ' for movi ng the pilot
‘val ve nenber ‘between an.open pdsition and a closed p03|t|on mai n seat
means renovably nmounted on the housing and having a main seat opening in:
comunication-with the inlet . port and the outlet port, guide neans fixedly
‘mount ed on the main seat means, main .valve closure means novably nounted
in the guide neans and having a pIﬂOt openi ng, the pilot val ve nenber

engagi ng the main TROVRAY! CARIRIDERNALVE (Hok dloeredsnos Me@iaf or seal i ng

the pilot opening and dlsengaglng the main valve closure neans. in the open.

position for egxrig REont he main val ve  cl osure neans

i ncl udi ng dlaphragn}neans "and belng nuvable between a first position at

whi ch the di aphteigm deeeatisni nrelesdsngtoenfiagdiramim Wabvébe s nugeatin

means for sealing the main seat opening-and preventing fluid fl ow between:

the inlet gurtrandindietheutflew poft fheiis heopsistingl et merbecontsaimmas to

the closed position, and-a second position in which the dlaphragn1neans is .
_ aggre551ve medla, and. which are partlcularly useful in steam

env1ronm¢nts, e.qg. vldiahwashers, laundries, and sterlllzers More.
specifically, the 1nventlon is ‘directed to a modular valve
diaphragm and valve seat cartrldge which re51sts wear in a steam
env1ronment, and whlch can be’ readlly and’ 1nexpen31vely replaced
It is know 1n the art to employ a dlaphragm valve wherein a
diaphragm is moved by the armature of a solenold for openlng and
seallng an orlflce 1n the ma1n seat of the valve. In order to
malntaln llght-we;ght and_flexlblllty, it 1s de51rable to.have..h
valve diaphragms.that are relatively thin. HoWeVer,_the life.of.
a diaphragm deCreases ae it is made thinner due to increased
fraglllty and a tendency to extrude when placed under pressure,_
as when the dlaphragm is urged agalnst the valve seat Moreover,
due to the aggress;veness or_the.fluld, the Fflow of.whlch is
'being controlled'by.the Valve;'the pilot seat and main.valve seat'
are suhject to accelefated:wear and corrosion which can reouire
' the time consuning andlexpensive_remedyhof replacing_the entire

valve assembly.



~.for use in cor
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3 i n di sengagement with the main seat means for exposmgwﬂ Eanem
seat opening and pernmtting fluid flow bet ween the iTHeis thertep

10ut|et port when the pilot valve nenber is in the open p05|t|on : In one
“enbodi ment the pilot seat neans and has aibackup suqsort ige
surface in engagenent with the di aphr agm ffeans and %@hl ans for

fixing the di aphragm nmeans and the backup support neans.on the pil ot seat
means. In a second enbodiment, the pilot seat is on a mai.n valve closure
means which includes rigid support neans, resilient cushioning means
nounted on the " rigid support neans, and dlaphragn1neans mounted on t he’
support neans and coverlng the resilient cushioning neans. 1t i1s

t herefore an ofj ect of fhe ention to provide a valve mhlch is suitable.
' : Anot her object of the invention |s-

t i d d d.with

it Wl epﬁ%fgmﬁgfo&ﬂc’igrbé“n G BB
obj ect of .{he il %nl(¥héé% 0 rovide a gglve on& seat
dlaphragnlsgaﬁ’ﬁ Renbet nai hoselt égﬁfa ﬁéd |n a ea§¥I§ Féﬁﬁggsable

modul e. lve E8£t$§gr8§£ fé Rdat J‘E‘tﬂa{l;"e”at ' %'e Ieas:. tpr qge@ge% Yse\ﬂ/t h

._a pi | ot sea m Ssea sea alne
replaced. More spec1f1cally, the present 1nventlon prov1des a

two-way cartridge valve for aggre531ve medla hav1ng_a hou51ng
w1th an inlet port and an outlet port, a solenoid mounted on.the
_'houSLng, the solen01d comprising a pllOt valve member and means
for mov1ng the pilot valve member between an open DOSltlon and a.
closed p051tlon, a1n seat means removably mounted on the hou51ng_
and hav1ng a marn seat opening in communlcatlon w1th the inlet
port-and_the outlet‘port, gulde means flxedly mounted on the main
seat.means, main valve closure means movably mounted 1n;the.gu1de
means and having.a pilot opening) the.pilot valve member engaging_'
the main valve closure means ln the closed p031t10n for seallng
the pilot openlng and dlsengaglng the maln valve closure means in
'the open position for exposing the pllot-openlng, the main valver
"closure means'including-diapnraqm means and being movable between
a flrst p051t10n at which the dlaphragm means J.s.J.n seallng
_ engagement w1th the main seat means for seallng the main seat.
openlng and preventlng fluid_flow between the inlet porteand.the
outlet port when thedpllOt_valve membgr'is_moved-to the olOSed-'

position, and a second position in which_the diaphragm'means.is.
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4 - in a easily replaceable nodule that filters tips fs br,gt,[a@gn%hpgﬁiéet

to prevent passage- of contam nants. . Still a further Jec
thentlon is to provide a valve with a diaphragmthat can withstand hi.gh
pressure-enviton-. nents. " Other and jurther obj &ste: qfﬁtkﬁpmnt ion
- wi.ll- be apparent fromthe fol | owi ng dr awimgs and description of a
‘preferred enbod- inment of the invention i'n which Ilke ref erence numeral s
- are used to indicate Tike parts in. the various views. : Description of
- the Drawi ngs "~ .Fig. 1is a sectional elevation view of a two-way

cartridge " valve for aggressive nedia.in accordance with a first enbodi ment |

of the invention in a first disposition. - Fig. 2is a sectional
el evation view of a two-way cartridge valve for aggressive nedia in

‘accor dancq nWigtiBehfg Eméﬁt ﬁﬂbﬁdtne el &dat heeddy ey cakpdﬂslaagswqxam |
di sposition. - E i's an. expl oded perspective view .of ..

two-way @aatr bﬂemwlatm fperrmaggmgsw@ldrenloa, bl tweeAr 6aeCenVét fpdhe afnldr st
- preferred. enbodi nent of the invention. - . Fig. 4 is a sectional
el evat i on thieevowt 1@t t porvawhea t thelgeilval wa Ifver nggsessiige iredthei Ppen
accordance with a second enbodl rrent -of the |nvent|on in.a first "
_dlsp05|t|@ns1tion .
-In one embodiment'the pilot seat means and has a backup support'
'means with a surface in engagement w1th the dlaphragm means and_ﬁ
retainer means for lelng the diaphragm means and the backup
'dsupport means on the pllot seat means. In a second embodiment,
the pilot seat is on a main valve closure means. which includes
_rigid support means,:resilient cushioning means mounted on the.
rigid support means;'and.diaphragm means'mounted:on the support
'means'and-covering:the'resilient'cushiOning'meanSL
eIt is therefore an object of the'invention to:provide a
~valve which is suitable'for use in-corrosive'environments.
| Another object of the invention is to prov1de a valve which
_can be opened or closed with minimal pressure. differential_
between the_valve 1nlet and outlet ports.
Still another object;of'the invention is to.provide.a valve:_
' w1u1 a pilot seat, diaphragm sealing member, and;main seat.
: contained in a ea51ly replaceable module. | |
A_further object_or the invention is to'provide.a'valve with

a pilOt seat, diaphragm sealing member, and main seat contained



Fig. 5is a sectional elevation view of a two-way ca*trld val ve for
d'Ms

aggressive nedia in. accordance with the secon cementighest
ihventionin a second dlsp05|t|on . Description of the Preferred
Enbodi nment Referring now-to Figs. 1 42; and 3 pjtet 4. BIr PR 11985 there

is shown a norrally closed two-way solenord val ve- 1 which is closed -

'_Flg 1 and open in Fig. 2..The valve 1 has & main housing 2 ~wth a body 3
in which there is an inlet port 4 and an outlet port 6, and a cover 8. The E
inlet port 4 and outl et port 6 are formed in the body 3 of the main '

'~hou5|ng 2. - The solenoid valve 1 has an actuator which includes a yoke. -
of magnetic material, and. an- el.ectrical coil (both not shown) surrounding -
a core t ube 13 whi ch serves as an armature guide. . The core tube 13 of the . = -

~ solenoid i mOWREEdyi Fep b1 al mEAEDE NEhd fﬂlfter@atﬂeheaﬁtfv&wéa/eﬂtﬁds
Wthin the core tube 13 is an axially reC|procabIe armature -

Mount ed omotﬂr@vehmm@@ssagd of toetamim@itg e 15 is a resilient pltot val ve-
menber 16. - A pole piece in the formof a plug nut ‘17 of magnetic

material is fisedly roufisthdém obPectppef thgi dmwentive aismtor erogtdde al3.
The armature 15 has a blind cylindrical bore 19 in which there is disposed
a coil sprialye2dihkva rnyn.aeptfrragm ehdtl oanamgamm higH tqudsfg;reuﬁnvﬂrbn- The

-spring 21.normally urges
ments. _

Other and fﬁrther ijects'of.the indention’will be apparenti
from the follow1ng draw1ngs and descrlptlon of a preferred embod-
_1ment of the invention in wh1ch like reference numerals are used
to 1nd1care_11ke parts in the varlous v1ews.

'Fig 1 is a.éectional'eie#ation-vieWnof a tWoeway cartridge
valve for aggre551ve medla in accordance w1th a flrst embodlmenth

" of the 1nventlon ln a flrst dlSpOSltlon

Fig. 2 is a sectlonal elevatlon view of a two- way cartrldge
'vaive for aggre551ve_med;a 1n_accordance w1th the flrst embodi-
~ment of the inveﬁtion'in“a second dispoSition | |

Fig. 3 1is an exploded perspectlve view of a two way
cartrldge valve for aggre551ve medla in accordance w1tn the first
preferred embodlment of the 1nvent10n.

fig; 4 is a'sectiodal elevation'view.of.a two-way cartrtdde
fvalve:for aggressive media in accordance ﬁith a second embodiment

 of the invention'in‘adfiret'disPOSition,



arnature 15 toward a pilot bleed nenber 22, that is, to t he

6 normal Iy cl osed position of the valve 1, “heWﬁ%“sWHSr¥ﬂh¥&m8§f9ﬁ§i

16 seal s an opening in*the pilot bleed menber 22 as can be seen
"The pilot bleed nmenber 22 is nnvably nountesl i n a di aphra
whi ch i's nounted on a bottom cover 25. The'rop cover Dapeg ggspéeﬁaﬁ@§t|y
~affixed to the bottom cover 25 by crinping. or welding at the perlpherles
of the top cover 24 and bottom cover -25. A central aperture in the top
cover 24 acts as a guide of the pilot bl'eed menber 22. The pilot bleed
-menber: 22 has a mgjor cylindrical -portion 32.wth an outer circunference
~ substantially equal to the diameter of the central aperture in the top
-cover 24 with just enough clearance bet ween. t he piIot bl eed nenber 22 and
top cover .24 t g g]t axi al .nove | eed nenber

op~c

‘relative to th b%e? FETAMA e BF%@EH ‘8“?"13 i% &N Caﬁ&\’féﬁ\gﬁt

A o | tn 2 te | .

And ext ende suatary FoBkessht piMed T da, RenkEraReS Ry o T EaPopth o
~through. t*a:rib CRNkeal 8% %hgf lmsnpi&ﬂtmbé g&m GQEuni-cates with a
central t openlng in ot seat 2 sposed in the outer
.cyllndrlcal Walla <@k 1 HLRE oF Je f OBADE  Frddnd i groove 28 for receiving
a leaf spring ' ' '

' Referring now to Figs. 1, 2, and 3 of the draWings, there is

shown a normally_closed_two-wav solenoid.vaive 1 which is closed
'in Fig. 1 and open in Fig. 2. The valve:i:has a main housing 2
luith a_body_3 in'Which there is an inlet'bort 4. and an outlet__
port.6 and a cover 8. .The inlet port 4 and outlet port 6 are
formed in the body 3 of the main hou51ng 2.

The solen01d valve 1:has an actuator whioh.includes a:yoke
aof magnetic material,.and an electricaI ¢¢1; (both not shownf:
eurrounding a core’tube i3 which serves as an_armature guide. The
oore,tube 13 of the solenoid is mounted in.a central'opening in
the main housinglcover 8. .Within'the core-tube 13_;s.an'axially_
rec1procable. armature 15 Mounted on the lower end of the
armature 15 1s a re5111ent pllot valve member 16

A pole piece in the form of a plug nut 17.0f magnetio
_materlal is flxedly mounted in the upper reglon of the armature
guide 13. The armature 15 has a bllnd cyllndrlcal bore 19 1n
'whlch there is dlsposed a c01l sprlng 21 havxng a free end in
_engagement w1th. plug nut 17. ‘The spring 21 normally urges.

'armature 15 toward a pilot bleedfmember'ZZ, that is, to the



domnmardly bowed and has its ends in engagenent mnth t he top
7 surface of the top cover 24 to urge the piloffMlisdte remecement sheet .
Upmardly in the views of Figs., 1 - 3. The upward force exerted by the Ieaf_
spring 30 is less than the force exerted gy the coil psp:ip® APR 1996

‘Ext endi-ng domnmardly from t he maj or cylimdrical portion 32 of the pllot _
bl eed nenber 22 is a mnor cylindrical portion 34 wth an outer dianeter

| ess than the outer dianeter of the major cylindrical portion 32 and an
~interior cylindrical bore having a diameter greater than the dianeter of
“a bore in the naj -or cylindrical portion 32 of the pilot bleed nenber 22.
=:Nbunted on the minor cylindrical portion 34 of the pilot- - bleed nenber 22
i s a di aphragm 38 sandwi ched between a backup. washer 36 _and a retaining
“washér 40RoTHRELL BaeRey ok et <482 SCi L AINE 36, FRSRP i HPAGVBIRRR 40
-each have._a ceptral gerture S bstaqfﬁall ed aneter to the outer -

di anet er BF SEAL® RPN Mt ¢ Sk 188 memﬁgr g oPSbFRRACReRBER 22.

After the kup ﬁasher 36, dlaphragn138 and. retalnlng washer 40 are .
fixedly n% oh'the minor cylindrical portion 34 of the pilot bleed

S R R N T
washet-36t09 ANYE AP %%1cﬁngs mounted on a bottom cover 25. The top cover'f
24 is permanently afflxed to the bottom cover 25 by crlmplng or
“welding at the perlpherles of the top cover 24 and bottom cover
25; A central_aperture_ln the top cover 24 acts_as a gulde of the
.pilot bleed member”éa; The pilot bleed.member:22 has a majorl
cylindrical pottlon 32_with'an_onter_circumfetenoe substantially |
equal to the dlameter of-the oentral apeftufe in the top cover'24
with just enough clearance between the pllot bleed ‘member 22 and
top cover 24 to permlt axial movement of the pllot bleed member
22 relatlve to the top cover 24, whlle preventlng relative radlal
movement | - |
A truncated; ffustooonical pilot seat 26 is icoakiallv
inteoral With, and extends upwa;dly ffom)_the pilot bleed_member:
22. A cylindrical'bore throuoh the centrel axis of the'pilot
" bleed member 22 communlcateslwlth a'central_bilot opening in the h.'
pilot seat 26. | | | | | |
Dlsposed ln the outer cyllndrlcal wall of the pllot bleed

member 22 is a groove 28 for rece1v1nq a leaf spring 30 whlch is

downwardly bowed and has 1ts ends ln ‘engagenent w1th the topl



retaining washer. 40 fromthe pilot bleed nenber 22. o
8 : The bottom cover 25 provides: the nmain seat'?% Wﬁ;q%ﬂqyngtsheet
dnd has a central mai n seat aperture larger in dianmeter than the outer -

di ameter of the retaining washer 40 but smaller in diar®dter | BhAPRt1B86

di aphragm 38. The top cover 24 is general+y concave domnmardly and the
bottom cover 25 is generally concave upwardly in the views of the draw ngs
to formthe housing of a cartridge 27 in which the pilot bleed nmenber 22,
and di aphragm 38 are captured but pernitted linited axial reciprocation.;
.Surroundi ng the central opening in the bottom cover 25 is a circular ridge
29 that rises fromthe upper surface of the bottom cover 25 and acts as

the main seat for the valve -1.. Spaced radlal slots 31 are provi ded about

- the entir eurifacamios ame twip tdwvemi M Gcﬁahrcjé) tleempmeedbnreeﬁ naeflberhep
dinmpurities fromthe fluid transmtted between the inlet port 4 and outl et

- port 6 whepwihdlyvih viehe viswspefi. FHesicel t-he. b@‘hewpﬂw@rfczfcesaxee'seasbyoth
a main - seat-and a filter for the valve 1. A circular cylindrical wall" -
sur roundi i¥get Headparmigd B hes bravntivay ethesfextenese tbemvway dehe togﬂn t he .
| ower surface of the bottom cover 25. . The radius of the diaphragm 38
S greateﬁPFhaﬁ £he radii of the backup washer 36 and retaining washer. 40

so that the outer circunference of the dlaphragn138 can be received and
held in a Extendlng downwardly from the major cylindrical portion 32

of the pllot bleed member 22 is a minor cyllndrlcal portlon 34
with an outer dlameter less than the outer dlameter of the major .
=cyllndr1cal portlon 32 and an 1nterlor cyllndrlcal bore having a
': diameter greater than the diameter of a bore in the major
cyllndrlcal portlon 32 of the pllot bleed member 22.

Mounted on the minor cyllndrlcal portlon 34 of the pllot_
bleed member 22 is a dlaphragm 38 sandw1ched between a backup
washer 36 and a retalnlng washer 40 The backup washer 36,
'diaphragm_ 38, - and _retaining washer'_40 each have a central
aperture substantially’equal in_dlameter.to the.outer diameter of
the minor cylindrical portion_34 of the pilot'bleed.member 22.

2 After'the backup washer 36, diaphragm 38, andfretaining.washer 40
-are.fixedly mounted on'the'minor_cylindrical_portion 34 of the
rpilot bleed memberhéz, the:end of'the_minOr,chindrical portion

34 is.flared, as will'be'hnown to'thOSe skilled“in the art,-to
prevent detachment of the backup washer 36, diaphragm 38[ and

retalnlng washer 40 from the pllot bleed member 22.



narrow openi ng between the top cover 24 and bottom cover 25

9 adj acent the outernost peripheries of the tomm&dseheiddeumnennsmmﬁ'”
‘dover 25 which are fastened t oget her. The cartrldge 27 containing the

pi |l ot bl eed nenber 22, leaf spring 30, gop "cover _ 0 - sher
36, diaphragm 38, retalnlng washer 40, —and botton19@#%r ggphrg Eﬁﬁted

‘atop the body 3 of t he housing of the valve 1, over the outlet port 6-with
.the bottom cover circular wall 23 entering the outlet port opening. The
outer dianeter of the bottomcover circular wall 23 and the inner diareter"-
of the mouth leading to the-outlet port 6 are substantially equal to

. prevent: radial movenment of the cartridge 27 relative to the main housing "

- body 3. - A conpre55|ble resilient Oring 35 is nounted between the
~under si de of The bottom cover 2% sl idees reeten tacius iseg th ey 3healvaatvet he
outlet port 6 for formng a fluid-tight seal between the cartridge 27 and -
t he bodyaﬁdomasraaaannraﬂomeungseatAamﬂﬁnure(ian@messmbweameseklehanOtheng 33"
is nmounted between the main "housing cover 8 and the outer periphery of the
top covepupdrf@¥ametgmiofy thef Feraininhiwasher KOt Mekbnsmableody Jiametemi n
housing  cover 8. The Oring 33 also retains cartridge 22 in body 3.

The cart‘rlhége the7 darhyagrendiedTher 6Pt FOVedl 24  is agenerapl dceonsarvel y by -

renovi ng .t he valve mai n_housing cover 8 from ..
downwardly and the bottom cover 25 is generally concave upwardly.

.in the views of the draw;ngs_to form the-housmng of a cartrldge_
27 in which the-pilot-bleed member 22, and dlaphragm 38 are
captured but permltted llmlted ax1al rec1procatlon

Surroundlng the central openlng in the bottom cover. 25 1s a
clrcular rldge 29 that rlses from the upper surface of the bottom
cover 25 and acts as the maln seat for the valve 1. Spaced radlal :
slots 31 are prov1ded about the entlre c1rcumference of the maln
seat to remove sedlment and other 1mpur1t1es from the fluld
transmitted between_the.;nlet port 4 and outlet port 6 when thed

':valve 1 is open. .Hence'the.bottom cOVerl25 serves as bothsa main"
seat and a fllter for the valve 1. A c1rcular cyllndrlcal wall 23

.surroundlng the openlng ln the bottom cover 25 extends downwardly
from the lower surface of the bottom cover 25 |

_The radius of the dlaphragm 38 is greater.than the radii-of B

'the backup washer 36 and retalnlng washer 40 so that the outerl
c1rcumference of the dlaphragm 38 can be recelved and held 1n a:

- narrow openrng-between the topfcover_24 and bottom”cover 25



the main housing body 3, renoving the outer Oring 33, and' lifting t he
~cartridge 27 off of the outlet port 6. A replacement Thisis the replacement sheet’
410 cartridge can then be placed atop the outlet port 6, with a new.

outer 0-ring 33 placed over the edge of tde’ top cover e |dge t
~and the main housing cover 8 can. then be Tefastened to F%e Eg Apﬂaﬁgé "__

body 3.. In use, the valve 1 of Figs. 1 - 3 operates as fol | ows, As
.shown in Fig. 1, a-normally closed valve 1 is in its closed p05|t|on with
the_c0|l (not shown) deenergized and t he armature - 15 urged downwardly by
the coil spring 21 so that the valve menber 16 is in seal ing engagenent .
wth the p|Iot bl eed nenber 22 of -the cartrldge 27. The force of the coil -
sprlng 21 is greater than the opposing force of the leaf spring 30 so that

the piotagfieed waebentd2nést Lﬂ@a@hbelestsflevertragstcom&l bisoBnM bbrtde
di aphragm 38 'in seal i ng engagenent with the main seat, i.e., .circular -

ri dge 29, cévet e haficimaey éastznel tBQec&étrldge 27, and the retainer
washer 40 received within the main val ve seat. opening. When t he val ve
. 1is to be openedcarthédgagﬁ%tcmnténnmng theppited bleetiheepbey 22t léﬂfupon
“energization of. the coil overcones the force of the coil spring-21 and C
rai ses thepaimat Bl Lbpt ocdmer P&t i backhpwmash@r 9362 t Ideaphyalgmf t3%g the
valve retalnlng washer 40, and bottom cover_25, is seated atop the body | |
3 of the hou51ng of the valve 1, over the outlet:port 6 with the_
bottom_cover cirCular wall 23 entering the outlet port_openlng.
The outer diameter of theﬂbottoﬁhcover circular wall 23 and the
-inner diameter of'the mouth'leading'to:the outlet:port_G are
l_eubstantially equal to prevent radial n0vement of_the cartridgel
27 relative to the main honSlng bodv 3. | ;
A compressiblelresilient Q%ring 35:ls.m0unted between the
Underside of the-bottom cover'25_and'the main housing body 3
. about the.outlet port'é for forming a flnidétight seal between
the cartridge 27'and'the'body_3 of theimain housinglza_Anothér
"compressible reeilient O-ring 33 is mounted between the maln.
”r'hou51ng cover 8 and the outer perlphery of the top cover 24 for
formlng a fluld tlght seal between the body 3 and main hou51ng
': cover 8! The o' ring 33 also retains cartrldge 22-1n body 3.
The cartridge 27 can be removed from the valve 1 and
' replaced merely by remov1ng the Valve ma1n hou51ng cover 8 from ;

- the main houSLng body 3, 'remov1ng the outer O~r1ng 33, and

lifting the cartrldge 27 off of the outlet port 6. A. replacement



y

~menber 16 away fromthe pilot bleed nenber- 22 and exposing the opening in
the pilot seat 26. Wth the pilot seat 26 opening This is the replacement shee_t

11 : exposed, there is an equalization in pressure between the reglon
about the di aphragm 38 and the ‘outlet port 6. - \Were th?@ zg@
the inlet port 4 exceeds that in the outlgp port 6, Haene éﬁgf or ce

on the diaphragm 38 lifts. the dlaphragn138—-and the pilot bleed nenber 22
“with-it, thereby . exposi ng t he opening in the main seat to the inlet port 4
and permttlng fluid inthe inlet port 4 to flowto the outlet port 6.
"Even where -the pressure drop across the valve 1 is very low, the di aphragm
38 is still urged upwardly by the |eaf spring 30 to open the valve 1.

When fluid flow through the valve | i.s to be stopped, the coil is
deener gi ze@ramddgkeceni thepr bagancadgeSOp heharomt lete pirt ‘@)d wiahve mewber .
©16 into engagement with the pilot. bleed nmenber 22 thereby first sealing
the openi R§tes Pheipil 68 péacedcoved, the hedgmfd Brehaurtgimgaves didaplfr ape 38
to engage the main seat at - circular ridge 29. . Referring now to Figs.

4 and 5 ofarkeidgewiad tiremeipshounbes covser éndasnbbei nentrafastieaed to
invention gartlcul arly. suitable for high tenperature environnents, e.g.,
wher e the PofRdP BPBEHNT] Body %e control led. The valve 1'- of Figs. 4

and 5 is |dent|cal to the valve-:1 of
In uce, the valve 1 of Figs. 1 - 3 operates as follows As

shown in Flg. 1, a normally closed valve 1 is in 1ts closed
position with the c01l (not shown) deenerglzed and the armature
'15 urged downwardly by the c01l sprlng 21 so that the valve.-
member 16 is 1n seallng engagement w1th the pilot’ bleed member 22.
of the cartrldge 27. The force of . the c01l sprlng 21 is greater
than the opp051ng rorce of the leaf sprlng 30 so that the pllot'
':5bleed,member 22 ls_urged toilts lowermost position Wlth the
diaphragm 38 in sealin.g engagement with the main 'sea't,_ i.e.,
circular ridge'29, Ln ‘the bottom cover 25 of ‘the cartrldge 27
and the retalner washer 40 recelved within the ‘main valve’ seat
opening. | | |
| When the valve 1 is_ to be hopened; the magnetic force
imparted to"the pluo nut 17 .upon energization of theu coil-
--overcomes the force of the c01l sprlng 21 and ralses the armature _'
15 to the posztlon shown in Flg 2 thereby llftlng the valve -
'member 16 away from the pllOt bleed member 22 and exp051ng the

openlng in the pilot seat 26.-W1th the pilot seat 26 opening



Figs. 1 - 3 except for the follow ng differenceé.in the cartridge 27'. The
~cartridge 27' has.a top cover 24' and a bottom cover g i: - _
£2 . . 25'. The bottom cover. 25 is essentially iTQ‘esnl itgglrerglgc?rﬁgﬁtb%qe[eam_
cover 25 of the enbodinment of Figs. 1 - 3.11A main disc 36" hai&ﬁ st epped
~diameter with a raised.circular track on—Tts upper Datetr f h&e ABRA1I36 C
~‘circular groove 28 with a rectangular cross section on'its |ower surface.

- Di sposed in the groove 28" is a ring 41 of Teflon or other resilient :
-material .simlar in physical properties to the diaphragm38' . The |ower
surface of the ring 41 is ‘coplanar with the radially adjacent regions of
~the main disc 36" to provide a flat supporting surface for the diaphragm
"38'. - The inner radius of the ring-41 is |less than the radius of - the
mai n- seat ©FPosehd EhRrdSepnr a@Rakl Gt ioRe 1N RFEREUFS PeSyeepnbhet ARgiami us
of the main seat 29' sao that when the cartridge 27' is in place over the
‘out | et poPPOBt BRetALaRRFFMILidN £he oAldeth@ordl $e 1' i's closed, .the _
di-aphragm 38" - js conpressed .between the main seat 29" .and the ring_41. L

"The ring 41 cugh?ﬁﬁs, € REEIBYT b t1he idRd&st POFTE ﬁhEXSFSBHrSBﬁF38“_BRethe R
mai n seat ‘29, , therehy preventing extrusion of the, di aphragm38' .. . ' '
especiallﬁugfetrﬁ?ﬁ{ %%e §8r8§, Jg%ﬁ%ﬁgﬁnaniFgelq*iéﬁ%agm @k 3?F8?-5P%ed
menber 22'..has_a_majqar cyljndrical,portion,32" . wth.an .quter, circunference’
sUbstantLgﬁF§§5a3%|th @ﬁg 3%&%r%%%$£ E eed_pembgr Bz.wf%hilt,lEEereby

o exposing the opening in the main seat to the inlet port 4 and

.ﬁerMitting_flUid in_the inlet port 4 to flow to the ohtlet poft
6,'Even where the pr§$$ure'drdp across the'valve l'iélvery low,
the diaphragm_38 is.sﬁiil uréed.upwardly by the leaf.spring 30';0 .
oﬁeh3tbe.vélVe 1.. o . | ._ | |

”When_fluidﬂflgw th;éugh the_ya1§e 1. is to be étbpped, the_'
coii is'deehergized and'the coil'spring Zl'ufgeé thé_a:matﬁre.is
and-valve hembgr 16 intd_engagemenf_witbﬁthe pilot_bleéd:member
éz-thereby first sealing the opening_in the-pilot seat 26 énd,
thereaftei, Qrginq the:diaphragm 38”to ehgage'the'main éeat at
circular_fidgé 29.. |
'_'~ Referring ndw'to:Figé. q'an&.S bf'the dréwinés there is
shown a séﬁond émbodiment Of th§ iﬁthtidn_particularly sﬁitable |
fbr high temperatufg'envifonhents, e.g., where the flowﬁof Stéam

L is to be:cbntfdliéd. |

The valve 1° of_Figs; 4_and:5ﬂis_identica;_to the valve 1 of
Figs. i -3 excépt fdf ﬁhe'follbw;ﬁg Aifférencéslin the cart¥idge

27°'. The_ca;tridgé527' hasfa.tbp cdver'24‘ and a bottom cover



di aneter of a stepped central cylindrical bore in the main disc 36'. The
‘lower end of the pilot bleed nember-22' is flared toThig%sahd Yepgcermdif shickpt
bl eed nenber 22' to the-main disc 36'. o ' : B '
This is the replacenent sheet _ 12 ' _ ~ 13
‘The top cover 24 ' has..a ceitral aperture=with a di an#®er _lgulAERaIQBGaI"I y
equal to the outer dianeter of the raised track on' the main disc 36
whi ch acts as a guide for permtting reciproca- tion of the nmain disc 36
within the top cover 24' for enabling the diaphragm 38 to engage and -
‘di sengage the main seat 29" while preventing radial novenment of the main
~disc 36' ‘and diaphragm 38" with respect -to the top cover 24' and the
bottom cover 25 to which the top cover 24' is fastened. =~ - The
function 2%' IEheckbttiPmentved F5'gds 4sampdtbaliiysidphbicalotohate dfoRigs. 1
- 3 except for the differences described above _and will be understood by
‘those ski$P¥RF i2P ifethet embodiment; oifsFigshelappdechabednt Adsct e’ frreging
- is a-description of two preferred enbodinents of the invention to Wich .
~vari at i onsteRped medeleEsri Ihsthg Jelffte G FROLRT d&FRCK neR f AdH tERPRDI ri t
and scope of the invention._ For exanple, although disclosed in the . S
envi r onnePRE e 206 AaFlycielak dFopyeyd8 vheh | Hvarbasivudas 6EosausetetPt or
use in a normally ogen valve. -~ L L
_ on its lower surtface. Dlsposed-ln the groove 28' is a ring 41 of
Teflon or other resilient material similar in physical properties
to the diaphtagﬁ'38'Q Tﬁe lower surface of the ring 41 is
coplanar with the radially adjaqent.régions'of the.main_disc 36" -
to provide a flat supporting surface for the diaphragm 38°.

The inner radius of the ring 41 is 1e$s_thah the radius of
the main seat 29‘ and'the outer radius of the ring 41 is“less
than thé'radius'of-;he main seat 29! so.that when the_cértridge
27' is in place over the outlet port 6' of the main housing 2',
and the valve 1° is c;osed,:thé diaphragm 38'_is compresséd
between the main seat 29' and the ring 41,'Thé ring 41 cushions,
‘and absorbs the impact of, the diaphragm 38' on the main seat 29°
thereby preventing éxtrusion;of'the diaphragm 38', especially at
high pfessures,‘and enhancing its.life, ' .

- A pilot bieed-member'QZ' has a'major'cylindriCAl portibn 321
with an outer circumference substantially equal to the uppermdst i_
‘diameéter of a stepped_céntﬁal”cylindricél.bdrelin_the main disc

- 36'. The lower end of~theﬁpilotjb1eed'member 22"is flared to-

‘axially fix the'pilot bl¢éd member 22' to the main disc 36'.



14 -~ What is claimed is: . 1. A two- way cartridge valve
for- aggressive nedia.. conprising . a housi ng_hEs$ iggthenrepkdcemand sheet
and an outlet port, . a sol enoi'd nounted on said hou5|ng, sai d 'sol enoi d
conprising a piIOt'vaIve menber and nean33for novi n | d I e .
menber - between an open -position and a cl oSed positio %5@ ”B % mat _
means renovabl'y nounted on said housing and having a naln seat opening in

.’ comunication with said inlet port and 'said outlet port, _ gui de
‘means, ~having an openi ng..di sposed therein, fixedly nounted on said nain
seat means at .a |ocation distal fromsaid guide neans openi ng, mai n

;valve cl osure neans havinng ‘a first portion thereof movably mounted in said
' opening of said guide neans:and having a pilot opening and pilot seat '
means circuns&RPbitRE SAVEIpId‘ot h%ﬁnﬁu¢@Ptéﬁﬂdaherbﬁr%aWWéhnenﬁéﬁméﬁgaglng
~said pilot seat means in said closed p05|t|on for.sealing said pilot i
openi ng’ &HAStER %ﬁ&ﬁﬁNQﬂ?aéalﬂ phe ofPulsntd %ﬂﬂﬁﬁ$4r9%%£nf 6ﬁé§eﬁo§FﬁF5n°Por

a second Ortl on of mai n-val ve

exposi ng ald I 0 _ : .
ol bour o rbantabhfiac s Mtch Berictn SuoRnRYRarmhEtIS BAF I RGu de
means and, Jgej, @%LE‘%‘%L n”B;‘(S‘E"?s'F el EPET AR 3% Sc%vdeJ 'zrqsvt R Ln3B1hgs d
| the diaphragm 38' to engage and dlsengage the maln seat 29' whlle
preventlng radlal movement of the main dlsc 36"and dlaphragm 38'
w1th respect to the top cover 24' and the bottom cover 25" to
whlch the top cover 24'_1s rastened |
The functlon of the embodlment of Figs. 4'and;5 is simiiar
to that of Flgs. l - 3 except for the dlfferencee deacrihed above
.and w111 be understood by those skllled in the art
It lb to be apprecxated that the foregoxng 1s a descrlptlon
of two prererred embod;ments or_the-;nventlon to which varlat;ons
~and mcdificatiqns.may belmade_withcutldeparting frch.the shirit
ang.scope ofgthe inventicn..Eorfexample,_althchgh disclosed in
the envircnment of:atnormallyICIQSed valve, the inventicngcan be

adapted for use in a nqrmally_open'Valve.
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openi ng,

mai n val ve cl osure ‘neans freely noves mnthl ald
SR ﬁSac%%@isv%et

sai-d second portion conprising dlaphragn1nean

between ‘a first position.at which said di aphragmneans is in s_ﬁﬂ:n
~engagenent with said main -seat--means for segling saidpaggin ]s@af 9&8 ng
and preventing fluid flow between said inlet™ port and said outlet port
when said pilot valve menber i's moved to said closed position and a second
position in which said dlaphragn1neans is in disengagenent with said nmain
seat means for exposing said nain seat opening and permtting fluid flow
‘sai'd inl et port and said outlet port when said pllot val ve nenber
is-in said open position, therein disengaged fromsaid pilot seat neans.
two-way cartridge -valve. for -aggressive nmedia according to .
clai m 1 wherei grhgai dsoui denogaps, is fastened to said nmin seat neans and
said main valve closure neans 1's captured therebetween. 3. A

cartridge avakyg- wE?r c§995?§§évevaﬂ?9'afo?CCQEQEQQSRQeCIEEHEA

bet ween -

2. A

t wo- way

‘wherein said first portion o

said main valve closure ans conpri ses a

~pilot bl eedmpeibeng and backup support neans mount ed on said pilot bl eed
~nenber and havirig a planar surface in engagenment with said. di aphragm

means.
nmeans.

for

suapnbﬁsﬂ@gsmdmkg aamrmratrrm& RN aint OQEQ€§9§:0§€“ d main seat

* € L M § * o

a solen01d mounted on’ sald hou51ng, said solen01d compr151ng

a pilot_valve member and means for moving sald pllot valve member

between an open p051t10n and a closed p031tlon,_

main seat means removably mounted on said hou51ng and having
a maln seat openlng in communlcatlon with Sald 1nlet port and_
sald outlet port,

gu1de means, having an opening disposed'therein, fixedly
mounted on said'main seat means'at a location distal_from'saidf
guide'means openiné,n- |

main valve closure means hav1ng a first portlon thereof

movably mounted 1n sald openlng of said guide means and having a -

- pilot opening and.pllot seat meanS'c1rcumscr1b1ng said pllot.

~opening, said pilot valve member_engaging Said_pilot seat means

in said-closed pOSition for Sealing'said pilot opening and

disengaging said pilot seat means in said open position for

_exposing said pilotiopening,

a second portion of sald main valve closure means being

'dlsposed between sald maln seat . means and Sald gulde means and

belng freely movable therebetween as said first portion of said
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.16 4. A two-way cartrldge val ve' for aggre55|ve nedla _
.accordl ng to claim3 further conprising retainer rreamb’lsr’islmé%bl-ﬁ@eméﬂ'%eel '
pi-l ot bl eed member and having a surface in engagenent ‘with said diaphragm .
means for. fixing said dlaphragn1neans andisai d back sup on

said pilot bl eed nenber. 5. A two—way cartr'sgk?e Bm}gﬁeﬁ .
aggreSS|ve media according to claim4 wherein said main seat means has an .

opening- in conmunication with said inlet port -and said outlet-port, and -a -

dianeter smaller than a correspondi ng- di anet er of said backup support -
. means and larger than the dianeter of said retainer - neans,. said backup -
“support neans, di aphragm neans retainer neans -and nmain seat means openi ng
bei ng coaxial, said retainer means being received within said main seat
‘means openi sai d backug? ans urging, said di.aphragm neans

agai nst saﬁﬁglnaﬁmv%e%&oﬁ%ﬂﬁs %$§pgﬁf? @%Y%Fnﬁfﬁhs%aﬁaﬁgaﬁgng meﬁﬁswhehf”
: d | t | Al
o P olorpfithaBhRa  feddhed Bl EbRSES a"oro%'ceg(r)%ﬁﬁshf%g‘&%?%ﬂﬁ st U
I Si d | -
said gui 33“"%3’2%”?9%%*? et go REL I 32"“3 SRR R T Wt

first. posijty %@allnq e Jagenéntt Wtﬂagald enOItd\{r?éa\ﬁt%h o se%qqlngséla\ig

nedla according to whereln -sal conmpri
maln seat openlng and preventlng IIUld flow between said 1nletf

port and sald outlet port when said pllOt valve member is moved
"to said closed p051t10n and a second p051tlon in whlch sald
_ dlaphragm means is in dlsengagement w1th said main seat means for.
-exp051ng said’ maln seat opening and permlttlng fluid flow between.

sald 1nlet port and sald outlet port when said pllot valve member
~is in sald open posxtlon, thereln dlsengaged from sald pllot seat
_ means.

_,2l slA' two-way. cartrldge valve for aggressive' media
accordlng to clalm 1 whereln sald gulde means is fastened to said
main seat means and sald maln valve closure means 1is captured
therebetween. - | |

' 3. A two-wayf cartridge valve :for aggressive' media
‘according to olaim'l Qnerein said first portion >f said main
valvejclosure means.comprises.ainilot bleed'member, and baokup
'support meanS'mountedfon_said;pilot bleed member and navingta_"
.planar surface'in'engagementdwitn said_d;aphragm means. for

' supporting'said diapnragm meansfwhen it engages said main seat

means.

[T




e eg)ﬂc@ ; i sheet

arnaturé spring nmeans urging said pilot valve nenb ,ﬂ%ﬁ%ﬁgg’

17 . pilot seat neans with a force greater than posi ng Torce of

Said bias neans.. -~ 8. A two-way: cartridge . valve for ressive -
- media according to claim1 wherein saidigmin seat mastens“fgsmgg% o
~apertures surrounding said nmain seat opefitng for filtering said media _
~.during flow fromsaid inlet port to said outlet port. 9. A two-way

cartridge valve for aggressive nedia - according-to claim8 wherein said
"apertures -are radially disposed about said main seat opening. ' 10. A

two-way cartridge valve for aggressive nmedia according to claim9
~wherein said-apertures are in the shape of slots with radially oriented
“maj or di mensions. 11. A two-way cartridge valve for aggressive nedia
in accordancd-with clt¥omWeYwh&adith i189rd MRiLVevalfPE clagsifes siwans media - -
- conprises ri gi d s.'uggort neans, resilient. cushioning neans nounted - on.said
rigid suSFSPEIRBANSY GhAEMi%SHEEBRT nEOMRE Hol% E6L8ANEE) BEART RAWRTEHEML :
means and caoverin t wo-way cartridge . valve
%ﬂ% ng

id.rino 1S. . 12. . .
o o iy B1ah; BleRa nelbPRaRRE DRYIREI S SHATACH G Sndal apan o

' has _an, .puter di ter . ter .than the diameter of said nmin .seat
openi g 5d S iaRTRAgH dieats Febstirin PrtdarinelErTh; Reans dapn s2id"

backﬂp'suppqrt means on.said pilét bleed member..
5. A two-way cartridge “valve 'for; éggreésive media
'l§§¢ording to élaim 4 Wherein said main éeat means has én opening
in ¢ommuﬁicationfwith said inlét'porf.and'sqid_outlet poft} and
'a.diameter sméller-than:a éorresponding diameter of”séid baékup_ '
_suppdrt meéds'and.lérger tﬁan'the diameter of-éAid retainer"
means, Said backup suppdrt means; diaphfagm @eans retainer means
and main seat means.opening bging_coakial, said retainer means
‘being recei&ed witﬁinfSaidfmain seat means 6péning and said
'backpp_suppbrt'means ufging said diaphragm'meahs against said
main séat means for'séaiiﬁg said.main'seat means épéening when
Said.pilpt seat means is in said closed position.
| 6. A two-Way.'éa:tridqe ,falve_ fq;- aégressive media
~according to c;aim-i;furthei cbmpfisihg_biasing_meéns'mounted
between'said main valve clé#ure_means_and_séid guide,méans fgr
urging said main va1ve élosure mgans'towérd said'first position.
:7. A twd;way cartfidge vaiVe faf adg;éssiﬁe 'ﬁe@ia
accordiﬁg to CIaim'G_wherein said éolénoid further comprises

: armatUre_Spfing means_Urging'séid pilot valve member toward said

-

L .




seat opening, said cushioning nmeans and main seat o s
18 - coaxi al wher eby sai d cushioring nmeans urg Eﬂsgqggdlap @ﬁﬁ%SQ%Fo

engagenent with said nain seat neans.. - '13. . Inav e V.

‘housing with an inlet port, an .outlet pprt, and a Dater %E\/épgp@%ng in
communi cation with said ‘inlet port and-outlet port, a solenoid nounted on
sai d housing, said solenoid conprising a pilot valve nmenber and neans for
noving said pilot valve nenber between an open position and a closed
position, the inprovement which conprlses a repl aceabl e  val ve seallng
“cartridge including main valve closure neans having a pilot opening and-
pilot seat means circunscribing said pilot opening, said.pilot opening-
being sealed by said pilot valve nmenber engaging .said pilot seat neans
“when in sHiat deagsedeapsswitlors flnrceagsengesacdanatne vappes th@storcareahs t o
seal said main valve opening, and exposed when said pilot valve nenber is
di sengagesria dmanimkgrid.ot seat nmenber in said open position for causing
said main val ve closure neans to disengage said main valve closure for
exposi ng sai d $i | otA opewd THRY mws@atgemanelvawavﬁcrrg ABIRes e dpstiiang,
and gui de neans, having _an openi ng disposed therein, fixedly nounted on.
sai d mai PG Jrf%nsoaplalml dcathesreidi siald fraim sé?étoﬂ@ﬁpﬁg hasaj TR In

val ve closure means:- having a first portion thereof npvably nounted in said
openlng Apertures surroun 1ng said main seat opening for fllterlng sald '

media durlng flow from sald 1nlet port to said outlet port.

9, A two-way cartrldge valve ~for aggressive media
.according to clalm 8 whereln sald apertures are radially dlsposed
about sald-maln_seat openlng. |

10. A tWO—way' cartridge valve for aggressive media
'according'to claih 9 wherein said aoertures are.in the shape of

slots with radlally oriented major dimensions. -

11. A two- way cartrldge valve  for aggre551ve medla in
~accordance w1th clalm 1 whereln sald main valve closure means
scomprlses rlgld sﬁpport means, re51llent cushlonlng means mounted

on said rlgld support means,-and diaphraqm means mounted on said
rigid support means’ and coverlng Sald rlng means.

12. A two-way .cartrldge :valve fbr aggressive media in
accordance with claim 1lrQherein'said cushloning means has an

- outer dlameter greater'thao the diameter.of said main seat

opening and an inner diameter less than the diameter of said main

seat opening, said cushioning means and main seat opening being

* € L M S %



" nmoves within said opening, said gui de- negins per ni t Daket

.

sai d guide nmeans and a second portion of thereofebeHn cqgtured bet ween

.sai d guide neans and mai n seat neans and .being freel ;’7% 6 replacement shoet

19 - - . novabl e therebetween as said val ve closure_negngaﬁﬁrtlon freely

X @96 ment - but

~ inpeding radial movement of said main vatve closure nmeans relative :
‘thereto, said main valve ¢l osure neans conpr|5|ng dlaphragn1neans for-
engagi ng -said main seat neans to seal said mmin seat opening when said’

~pilot opening is sealed. - 14. A repl aceabl e valve sealing cartridge

.accordlng to claim13 wherein said mai n val ve closure neans further

- conprises ‘backup support nmeans nmounted on said pilot- seat neans and having -

a planar surface in engagenent Wi th sai d di aphragm means for supporting

sai d di aplyagmIRART HeRalil e0gRIBEiRG fe il N 68 sJRANS: aphragml3ntoA
repl aceabl e valve sealing cartridge according to claim 14 further.

. conpr|5|rgng&gémdnﬂ’uﬂ&&ﬂ%aﬂdunaed ssasan@apsl ot  seat neans and having a
surface in engagenent with said di aphragm neans for retaining:said
di aphr agm nearns3 .andmsa dvahe&upasipgoat homsdng o thaigh pihbét Spaktieans.
'16. A repl aceabl e val ve sealing cartridge according.to claim13 further
conpri si mputieds pogt reand anmﬂnnedahQEMQBensmgdlnrnnmmunmcazxdnannh S@adks
and said guide nmeans for -urging said -
1nlet port and outlet port, a solen01d mounted on said hou51ng,
said. solen01d comprlslng a pllOt valve member and means for
moving sald pllot_valve.membe;_between an open position and a
closed position, the improvement Which-comprLSes a replaceable
valve sealing cartridge inc?uding main valve closure means having
'a pilot opening and pilot'seat means circumscribing said pilot
opepihg,'said pilot opening being sealed by said pilot valve
' member engaging said pilot seat means when in said closed
poSition_for causing said main valve closure means to seal said
main_valve'epening,_and exPoSed when saidfpilot valve member is
disengaged from Said.piiot seat member in said open'positidn for
causing said main valve tlosure means - to disengage said main
valve closure for exp051ng sald pllot openlng, ma1n seat means
_hav1ng a main seat openlng, and gu1de_means,_hav1ng an’ openlng
dlsposed thereln,'f;erly mounted on said main seat means aﬁ a
'location'distal from said opening, said main valve closure means
-_havihg a first portion thereof movably mounted in said opening of
said'guide means and a second qution_of thereof being captured

between said guide means and main seat means and being freely

* [ L M § *




mai n val ve closure neans away from sai.d nain seat ORffiidQhe. ,gplace,ﬁgm shdet
repl aceabl e val ve sealing cartridge accordlng to clarm 13 mhereln sald
hai n seat neans has radi-al apertures :

20 surroundi ng said mai.n seat opepgng for fi Date:i r'lgssAPﬁ 16886ii a
during flow fromsaid inlet port to said-outlet port. A
repl.aceabl e val ve seal i ng-.cartridge accordlng to claim17 mhereln sai d
apertures are radially diSposed about sai.d nmain seat- opening. ' 19. A
repl aceabl e val ve sealing cartridge according to - claim 18 wherein said
apertures are .in.the shape of slots with their major dinmension radially.
oriented. - 20. A replaceabl e valve sealing cartridge in accordance

- with-claim13 wherein said main valve closure neans conprlses rigid

support magms]8 resgllégt qyshlon ng v'gv ynt ed og saldp g g EESY ;
o, an SRR NSt Gt it bl bR .Sz'gz.
in accordgﬁgé %Rtﬁq nﬁ&ﬂ&& eré%n sal% § %Fonﬁ ﬁnﬁﬁ@@h@% 85%%;
diameter . grealer hiAlnbRAsfl APELan Goyaald BN sg mgﬁﬁ%ﬂ@vgnglgg Lgner

di anmet er |ane said main seaf -opentng, cughtdning.

means andgﬁ%ﬁ ieela tl%e'EhQQePS' %ﬁi"?&&ﬁh vmvgetaxoeakg mEYRY! 88&8919?&85

urges sai gn1|nto engagenent W t
dlaphragm means for engaglng said main seat means to seal sald

_ maln seat openlng when sa1d pilot openlng 1s.sealed
14. A replaceable valve seallng cartrldge accordlng to_
clalm 13 whereln sald main valve closure means further comprises
backup support.means mounted-on said pllot seat means and hav1ng.
"a planar surface in- engagement w1th said dlaphragm means for‘
supportlng sald dlaphragm means when it engages sald main seatt
‘means.

- 15. A.replaceable valve seallng_cartridge according to
~claim 14 further conprlsing'retainer means mounted on said pilot
seat means and naving.a surface.in engagement-wlth said diaphragn
.means for retaining said-diaphragm'means and said backup support

meanS'On'said pilot seatlmeans. |
16. A replaceable valve'sealing Cartridge according to
clalm 13 turther compr151ng b1a51ng means mounted between sald _
maln valve closure means and said . gulde means for urglng sald
'maln valve closure means ‘away from said maln seat openlng. |
17.. A replaceable valve.seallng cartrldge accordlng to

clann 13 whereln sald maln seat means has radlal apertures

WMWWWW?*




mai n seat neans. . :
1/1 "WRI TTEN ARGUMENTS | N RESPONSE TO EXAM NER%

The invention at issue provides for a repl 'aceabl'e_s@?gk@i%%@m&p@[ﬂge :

~whi ch contains the main val ve menber assegpl vy, incIUdinaééh di aphragm The
( | ihﬂé@ , >

Examiner i's correct insofar as he states-that ‘pi| obatéal ¥€ mai n
valve cl osure. neans, etc. are known in prior . art valves. However,
“until the instant ‘invention, it was. not known to be able to replace
the mai n val ve nenber and di aphragm when the di aphragmis worn; by
nmerely dropping in a cartridge which - requires.no critical alignment or
fitting. This is achieved by incorporating the - alignnent and fitting
functions into the cartridge.itself. - - As recited in independent
claim1, there are "main seat neans renovably . = nounted on said housing
and havi nGu3 rRhBif§als AR Thith | EeSQmHﬂyngﬁg;' Of; /M tftglterifage's'amdetmé)&.rat and
outlet port."-and a "guide neans ... frxedly nounted on sard main Seat

means. " ThRiriRgh fYakversRndeid hasi e RYdd @@ sdispgaedepepypen said min
seat neans and said gui de nmeans and being freely noveable therebetween."”

The gui de mBanspantkplriceab@al VEIRRS §6€8PECY | vakYrigsd theopnay ayl
| ower. covers: . for: the cartridge. The guide neans has. an opening and the
mai n val veleémbe? wiserein safidr spepiutdsonreovradibelpoupspdseéd dbsuOpsnidg of
~the guide neans. , Axi-al movenent is-ensured by the cooperation
bet ween t F@ihi seatpopenbmgof the main val ve nenber and the gui de neans
opening. The first portion of the main val ve nenber al'so includes the pilot
seat means whi éR.i shAr gePd@sgsbdenivial veheseal ingar cartigédgdhaccepkddagatice
val ve sealing cartridge is explicitly recited in i.ndependent claim13. "
. The pri or C&Pemy 3By dhexgiiansaid aRersuppacate ointhke rsfiapenctsskitedvith t he -
Exam ner %g not. g[ovide for replacenent of the val ve nenber and diaphragm
t hrough t h8&XpBed ht dAHPeRsiehpiadidldy. of ieatedi dge. In each of the prior
art patents t he, mai n_val ve nenbﬁ% iS.ggidEd solely within the val ve
Bn&d

housi ng. There?Ps nd FePlAGRADLEI Y2 ABPn CR&ILFd dg8ati meagRoEdRNCe

hence,.nowgghd%ﬂgg%nﬁjfuéﬁg%y .qunted on a in val ve seat neans. The
Jinvention, as craimed,” i'S A thafiOd " Vahis ¢ JRANS HePmRELSes
" rigiq.suppo:t means,_reéilient cushioning.means mounted on said
rigid support means, and diapﬁragm'means mouhtéd Cn.said support
'means_and cdvéring said_resiiieﬁt'cushioning means . N
.:21; A replaceable Qalvé séaling cartridge in accordance
with claim 20 whereip said'cushipning means has an 6uﬁer.diémeter
gfeater than'the diamete;.of Said main séat opening and an inner
diameter less than the diameter of séid.main seat opening, said
cushioning means and méin seatlopéﬁing béinﬁ coéxial'whereby said
. cushiening mea§s urges sqid di$§hragm'into:engagément with said

main seat means.
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