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5 Technical Field The present invention

el : _ “geherally and, nore particularly, but of
limtation, to a novel fluid flow valve which is partlcuP9¢$ &§%¥ﬁr'q”
in applications-in which 10 mai ntai ning thelpurity of -the fluid passing

t hr ough the valve is critical. Background Art Fl ui d
flow val ves are widely used in a varietybDébcriptiapplications for o
controlling the flow of fl uids. In some applications, it is crigica

that the purity

of the fluid passing through the valve be maintfained.

An exanpl e of such a application is |n_ing_hEhQELHg_Eﬂ : gas in the

manuf act ure of sem conduct ors.
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Technical Field
- The present invention relates to valves

generally and, more pafticularly, but not by way of
limitation, to a novel fluid flow valve which is
particularly useful in applications in which
maintaining the purity of the fluid passing'through
the valve is critical.

" Background Art

15

Fluid flow valves are widely used in a variety
of applications for controlling the flow of fluids.
In some appllcatlons, it is critical that the purity
of the fluid passing through the valve be maintained.
An example of such a application is in the handling of

gas in the manufacture of semiconductors.

20

Known conventional valves for such applications
as the latter mentioned above suffer from the
disadvantage that the configuration thereof permits

" impurities to enter the gases passing through them.

25

For example, such conventional valves typically

employ, as a sealing member, a relatively large disk
or plug constructed of a synthetic material, such as
Kel-F. This relatively large volume of synthetic |
material absorbs moisture which can enter the gas as

-an impurity. Other impurities, such as other gases,

30

35

may be similarly absorbed. Furthermore, the sealing
disks or plugs of such valves are attached by means of
bolts having heads which project into the flow path,
disrupting the flow and/or leading to contaminant
particle generation. Also, such valves frequently
have other such progectlons or sharp edges which also
lend themselves to contaminant particle generation.



20+ et tas ﬁ valves for such applications as the

l'at t er nentlo er fronlthe 7 disadvant age that the
configuratio inmpurities to enter the gases passing
t hrough t hem such conventional valves typically 25
enpl oy, as a sealing nenber a relatively | a2ge di sk or - plug
constructed of a synthetic naterlal such as Kel -F. This relatively

| arge vol ume of synthetAcfurtheWBdéSﬁdwaa§§§Fb§fn§P§?uFB°WH|ch can enter

the gas as an bgﬁgEhEXonag balvieBPYki ttlna%,, el 8hegt hee poved, t30a may
be simlarly absorbe Fur rnmore, the.s S Iugs of

such val ves are aFﬂ&éﬁédpﬁﬁlﬁéaﬁs shere leHFP§%9a9 ﬁéoﬁegggw i ch project
into the flom1pataea11ng ﬁeﬁb@aglnghﬁha'Mupmn@ndbmaoheadlpgowodedntanlnant

particle genegration. EE %h valﬁgs c%%“%%tgie 32a1iRdVvaeqblgs such

proj ecti ons or shﬂFBee hemselv€s to contam nant
particle generati @his feature, of course, will loosen contamgnan

A further disadva ehtSOMBLERMA nto tHEOFIAN PARL MY Loy ough! ke
when they are nnvgﬁéggcg t C osgd Sbgﬁtlon thergalslmgklng a?ilo% '

bet ween valves.
Yet another disadvantage of some known

10 conventional valves is that their construction causes
them to be larger than would be required with an
improved construction. _

Accordingly, it is a principal object of the
present invention to provide a fluid flow valve in

15 which the volume of the sealing member is minimized.

| It is a further object of the invention to
provide a fluid flow valve in which there are no
projections or sharp edges that can lead to
_ contaminant particle generation.

20 It is an additional object of the invention to
provide a fluid flow valve which does not provide
wiping action between sealing members when the valve
is being closed. |

_ It is another object of the invention to provide

25 = a fluid flow valve which is of such improved
construction that it is smaller than conventional
valves. |

Other objects of the present 1nventlon, as well
as particular features, elements, and advantages

30 thereof, will be elucidated in, or be apparent from,
the following description and the accompanying drawing

figures.

Disclosure of Invention

35 The present invention achieves the above
objects, among others, by providing, in a preferred
embodiment, in a fluid flow valve having a body and
having ‘a movable member with lbwer face, said movable
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seal |ng Tr'r'%SSheetH sB enRe 'ang action is provided to 5 w pe debris from
t he faces of nbers. This feature, of course, will | oosen

cont am nant e matter into the fluid passing through the

val ves. - Yét another di sadvant age of some known 10 conventi ona

valves is that their construction causes -3themto be |arger than would

be required with an | nproved construction. Accordingly, it

i's a principal objmmtbalf belimg movalyles dretweerers |mszth1qn Apated fitax & f | ow

valve in 15 I ﬁﬁﬁﬁgﬂ
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It is a fLth1er ect
in which there ar égprﬁil position &G Fvahle ke [:Fae’d:be%eqmg RIFYEAN t o

contam nant parti GHerd@ediatiadre 3@ in a cldded powitdddi! ithel object of
the invention _to ., dpr own%e a fluid fl ow val ve whi chaqaes%not ]gr ovi de

wi pi ng action et iCRF Y, SRR R R RRRRYFe S© cl osed.
It is another obj ehispm‘setdﬁe.m fohen toudre 1t @epnxpheiar 28 sald |Lowerf [fagesafve

which is of such i Epﬁé@able m@&&&ﬁ;g&% Jng%ts(ﬁﬁgqgﬂﬁ A of

conventi onal esent
i nvention, as wel |sald bosﬁg paem Gaisk waelaitmrné ing|saishicdosady PRRidritiges 30

t her eof mAII be elucidated in, or be apparent from the follow ng

descrlptlon q%p t%rf§§ gg%Q% t% dra¥ ﬂ%annqglgures |
Understanding of the present invention and the

various aspects thereof will be facilitated by
reference to the aCcompanying drawing figures,
- submitted for purposes of illustration only and not
15 intended to deflne the scope of the invention, on
“which: '

Figure 1 is a side elevational view, partially
in cross-section, of a fluid flow valve constructed
according to the present invention.

20 : Figure 2 is a perspective view of the valve of
Figure 1. ' g

Figure 3 is a fragmentary, enlarged detail of a

portion of Figure 1. |

25 Best Mode for Carrying Out the Invention

Reference should now be made to the drawing
figures, on which similar or identical elements are
given consistent identifying numerals throughout the

" 'various figures théreof,.and on which parenthetical

30 references to'figure numbers direct the reader to the
view(s) on which the -element(s) being described is
(are) best seen, although the element(s) may be seen
also on other views. '

" Referring first to Figures 1 and 2, there is

.35 illustrated a fluid flow valve, generally indicated by
the reference numeral 10, constructed according to the
present invention. Valve 10 includes a body 12 in the
form of generally hollow rectangular solid, to which
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2a .Disclosure of the Invention The present invention achieves the-
above objects, anpbng others, by providing in one preferred enbodinent, in a
fluid fl ow val ve having a body and havi ng a novabl e nenber with a | ower
face, said novabl e. nenber being novabl e between - a position spaced froma
sealing.position in said body when said val vé-is in an open position and
novable to said sealing position when said valve is in a closed position,
the i nprovenent cdémjeising: ouhlehnthbessddl end Abnbaespiectdvedyi,narie out er

periphery of saidyl 59&% fage, gﬁ gniymm%@ rrsm%& t;gﬁﬁa&'leahysﬁa@age a

portion of said body when_sai ve'is in said close Qsition; wherein
said sealing nenbéﬁ ig 9P§b€§8&Y|ﬁtﬁth&ﬁgéts§@P|Bﬁ°§ﬂm§élGnﬁoﬁhﬁréoﬁenber

formed around sai @o”ﬁﬁébhap%ﬁbﬁbdimgrﬁtnaﬁabéeh@.\n@r deZqaeal thardiROBgbl e

menber |ncludgs amfg%g 8%ntral ion_and 8”2'”t§&539g35? section

an elliptical wel
A generally hollow, cylindrical bonnet 30 is
centrally axially disposed in outer shell 18 and is
fixedly secured by welding to a circular bonnet flange
32 which is removably fixedly attached to the distal
10 end of outer shell 18 by means of a plurality of
screws, as at 34, which are threaded into an annular
flange 36 fixedly disposed around the outer periphery
of the distal end of the outer shell. _
Reference now should be made to Figure 1 alone
15 - for an understanding of the internal elements of valve
10.
An acme stem 40 having a handwheel 42 fixedly
attached to its distal end and a thread defined 44
along its proximal end is centrally axially disposed
20 in bonnet 30. Stem 40 is secured in bonnet 30 against
' radial movement with respect thereto by means of an
annular upper guide bearing 46 disposed in the inner
periphery of the distal end of the bonnet and an |
annular lower guide bearing 48 disposed in the inner
25 periphery of the proximal end of the bonnet. Upper
guide bearing 46 is secured in place by means of a
retaining ring 50. An annular weather seal 51
sealingly engages acme stem 40 and the distal end of
bonnet 30. Disposed in a groove defined around the
30 inner periphery of the proximal end of bonnet 30 and
extending from the distal end of the bonnet is an .
annular acme nut 60 into which thread 44 of acme stem
40 is threaded. Acme nut 60 is fixedly attached to
the distal end of bonnet 30 by means of a thread and
35 tack welding. '
The use of an acme.thread, which has a flat
surface on the outer periphery of the threéds thereof,

permits lower guide bearing 48 to bear directly



intersecting and joining said flat section with said flange section; and
wherein the intersection of said central and internmedi ate sections is
snoot h and rounded. In a further enbodi nent of the invention, there is
provided in a fluid fluid val ve having a body and havi ng a novabl e nenber
with a |ower face, said novable nmenber bei ng35rovabl e between a position
spaced froma sealing position_ in said body when said valve is in an open

position and novaligdingtsiihe ddweady pJlis PeTAHdS Shiartening iof ithea
i Sposel i the ole ey B A Yo b abl S er
tgsggZFihéry'engau QalggFF&bﬁYéﬁcééiﬁ BIRF S §§ﬁga$a@N§H9¥q %@ﬁ%iﬁgs
cl osed position; anstha hathieaded ot ipar biforthal stlem.di gthal lenderher eof
per at i vely abt cRETRGSBSRY FRATE SRt i orol B R AR Tor sai d
stem causes said Jangs to nove between said open position and said sealing
posi‘tion; an upper Disposed adjacent the proximal effd of_acmé stem
40 is a disk shaped pusher plate 62, lying in a plane
orthogonal to the major axis of bonnet 30. Disposed
10 between between pusher plate 62 and the proximal end
of acme stem 40 and in contact with the latter is an
annular thrust washer 64, lying in a plane parallel to
the plane of pusher plate 62. Disposed between thrust
washer 64 and pusher plate 62 is an annular wave
15 washer 66. A bolt 68 having its head countersunk into
- the lower surface of pusher plate 62 is threaded into
the proximal end of acme stem 40 and tack welded
thereto, thus axially securing the pusher plate and
thrust washer 64, and acme nut 60 to the proximal end
20 of the acme stem. Pusher plate 62 and the proximal
end of acme stem 40 are also keyed together by means
of a square, unthreaded hub formed below the head of
bolt 68. '
Pusher plate 62 and thrust washer 64 are
25 disposed in a generally cylindrical, central hollow
portion 80 of a seat holder 82, with a disk shaped
thrust bearing 83 disposed'betweén'the lower surface
of pusher plate 62 and the bottom of the central
hollow portion. Thrust washer 64, and therefore, wave
30 - washer 66 are secured in central hollow portion 80 by
means of an annular retaining ring 84 disposed in a
groove defined around the upper periphery of the
central hollow portion, with the lower surface of the
retaining ring bearing against the upper surface of
35 the thrust washer. |
Disposed about and encasing bonnet 30 is a
cylindrical hollow bellows 90. The proximal end of
bellows 90 is fikedly attached to the outer periphery



5 i
gui de. beari ng di sposed against said snmooth portion of said stemto support
sai d stem agai nst radi al novenent thereof; and a |ower gui de bearing
di sposed agai nst said threaded portion of said stemto support said stem
agai nst radi al novenent thereof. In an additional enbodinent of the
invention, in a fluid flow val ve having a body and havi ng a novabl e nenber
with a | ower face, said novable nenber being novable between a position
spaced from a sealdfh@ poigi t32nférmesdhias b yexthars e cbf/aih/aa u;zpem an open

position and rmva%&faq:es 1V é@@glm&&slgé oén_,m a?p a

cl osed position, rovement conprisin an annu nenber

di sposed in the Olﬁ@rtﬁﬂ.ﬂr hekgw cH°1’staliQPI f the scﬁa"sal}%l‘?ﬁff-abl@qrenber
to sealingly engagssd10rdd®@oPbSRIsd Oty 1d1efi 66 By el e Heid 11b i fim

cl osed positi nnu ar .seal i ng nenber A wi dth | ess a
el aheh th e L B P REreTEReD af?%%g]rfﬂ”edrssé’aq 4R 2 (e at
all times joining ceattm]swpérai“ﬁg af yarf lamsiuladt dsdldomys Vit Tdnge @6 L0 on of
said | ower face i I ts e
crevice or surf ac qsog%sﬁtgln%%é‘ﬁelrs:?e&%wl %P‘%ﬁg%%er e%ﬁ °fmé of t he
invention, a flui Gflfange v \agd ddlﬁ)rdlssﬁr@l. edge sl dutetha el bty ypiorh i on
of a rectlllnear I i tdadnl et

041 M tded Nl gl gaykof PWd esh&%uéwgeag%yaﬁaw .

opposite faces thereof on t e maj or axi sal d body,_ sal

attached t herld o Pegdrsalflangs{ o2t \AHEKE Al S Nl s oranto b eath el g1k
axis of said shelljgeorid iR disgmsat & tHe thuauepeaﬁg_hﬁﬂtlp @@l@l maj or

_aX| s of said body portl%g‘r%éreans vaag_ng_“\g/_\fé# hi zsa'tqa d‘.}’tapc means

control fl ow of fI
of which will be described below.

Valve 10 is shown on Figure 1 in its open |
15 position. Valve 10 is put in its closed position by
means of the clockwise rotation of handwheel 42 which
causes the clockwise rotation of acme stem 40. That
causes seat holder-82.and the other elements éttached
thereto to advance into body 12 until seat insert 100
20 is in sealing engagement with the edge of a circular
groove 102 defined in the body. During this -
advancement, seat holder 82 with seat insert therein
is held against rotation by bellows 90 and is isolated
- from the rotational motion of pusher plate 62 by
25  thrust washer 83, assuring that the seat insert
engages the edge of circular groove 102 without wiping
motion. It is to be noted that, desirably, there are
no elements of valve 10 in the flow path of fluid
passing through the valve when the valve is in its
30 . open position. Also, it is to noted that all elements
of valve 10'which contact the fluid are smooth, with
no projections or sharp edges thereon,'thus minimizing
the opportunity for the formation of particulate-
contaminants. |
35 Reference now should be made to Figure 3 for an
understanding of the configuration'of seat holder 82
and the means of attachment of seat insert 100 to the
seat holder. Seat holder 82 includes a annular flange



3 [}
body ‘portion and said cylindrical shell portion being obliquely cojoined at
a“common, elliptical, welded seam I|n yet a further enbodi nent of the
invention, a fluid flow valve, conprising: a body; a novable nenber, having
a |lower. surface and an upper surface, novable within said body between a
position spaced froma sealing position in safd
3 body when said valve is in an open posjtion and novable to sai d
seal i ng position véestien dl 1@ fermed i areurd ckke upper pertiom;of them

movabl e wi thin saigl,fgdypd 0 JR¥Ey S§ Jthe sedPVRS GeFEAREra bELAELM SRéH,
cl osed and open positions; a thrust_bearin d*ggosed bet yeen and_ 1 n

contact with said centrabectien ;b2 of ELRRIRoY8SFEOhehbranthcerttRher
plate; a 5 thrusdeseidierlI sposefobesdedy aaslopedhbit@imédiame t he

pl at e _ , | _
Uhr uet washer 3o SSGEITRIE * endt b ek 1o cEerp aac of Slfraraty 308

washer di sposed beimemrsect lopubherbgteeen centuall aad dintexmediatder. 10
Brief Description ol ¥ "O52 and 114 is &4RPEESERSEEE, AEnddeaP £3ERG

i nvention and the . _
any sharp projection that could result from a

different configuration.

10 Seat insert 100 has a generally rectangular
cross-section and fits tightly into a corresponding
step 120 defined in the lower outer edge of flange
section 110 of seat holder 82, with the lower surface
of the seat insert flush with the lower surface of the

15 flange section. An integral rim 122 depends from the

" lower edge of the outer periphery of flange section
110 and lies adjacent the cylindrical outer surface of
seat insert 100. After seat insert 100 is so mounted
on seat holder 82, an annular tool (not shown) having

20 a sloped inner surface is forced over the lower outer
edge of seat insert 100, bending the distal end of rim
122 inward and locking the seat insert in place.

Rim 122 does not completely cover the outside of
seat insert 100, but a monolithic annular flangé 124

25 formed around the lower outér edge of the seat insert
extends outwardly beyond the rim. This arrangement
has two functions. First, flange 124 prevents
scraping of seat holder 82 against the inner surface
of outer shell 18 when valve 10 is assembled. 'Second}

30 when valve 10 is in use, flange 124 absorbs shock

- waves and prevents metal-to-metal contact.

It can be seen that seat insert 100 has a small

- surface area, only large enough to effect sealing with
the rim of groove 102.in body 12 and comprises a

35 relatively small volume of material into which only a
relatively small volume of moisture impurity or other
impurities may be absorbed, in contrast to
conventional valves. The width of seat insert 100 is
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vérious aspects thereof will be facilitated by reference to the

acconpanyi ng drawi ng figures, submtted for purposes of illustration
only and not 15 i ntended to define the scope of the invention, on _
whi ch: Figure 1 is a side elevational view, partially in
cross-section, of a fluid flow val ve construe8-ed according to the
present invention. 20 Figure 2 is a perspective view of the valve
of Figure 1. only about ﬁl'?lgUr’@ Five pereepemiarshe dhilamefar duf ai | of
a portion of Jddlunfyiber g2, Best Mode for Carry| ng Qut the Invention
Ref erence shoul d now be made to the draw ng i gures, on which 5| m | ar

or identical elements arld 18 IMRQEhpioe AWk "rl?i%tm WA e r )
throughout the  moweal itausitd Biresed et iomndelon mtcmmzergdxeﬂa@eal 30

f d
uhi ch the el arbnt (4 SHAng ek | T "fhelf et SO A TMA (ne

el ement (s) nmay be widdwut anyalvsxpmrg @Edlerowi ews. Referring first
to Figures 1 and 2, therg i I ééﬂéﬁge%ggéﬂ \, neraIIy
i ndi cat ed by the refer en?% ntjirreéw construc #Jerﬁdé acco\ﬁgl&lrg‘g

present inventi onlowas guigle Reariag é%dﬁ%ﬁﬂ%‘?‘ﬁ qgpinst th‘%rtrhltﬁad
general Iy hol | ow rRaitar @l oPOlddhe tstei £0) permits shortening of one

10 dimension of valve 10. A further shortening is
achieved by having seat insert 100 disposed above
lower portion 112 of seat holder 82.

The components of valve 10 may be fabricated of
any materials suitable for the fluid(s) to be handled

15 and seat insert 100 will, in most cases, preferably be

- fabricated from Kel-F. '

It will thus be seen that the objects set forth
above, among those elucidated in, or made apparent
from, the preceding description, are efficiently

20 attained and, since certain changes may be made in the
above construction without departing from the scope of
the invention, it is intended that all matter
contained in.the above description or shown on the
accompanying drawing figures shall be interpreted as

25 illustrative only and not in a limiting sense.

It is also to be understood that the following
claims are intended to cover all of the generic and
specific features of the invention herein described
aﬁd all statements of the scope of the invention

30 which, as a matter of language, might be said to fall

. therebetween. ' '

35



-4 Inret and-outtet—tubes 14 and 16, respectively, are wel ded.

A generally Il indrical shell -+ 18 is obliquely attached
at the pro | ”wc"ﬂﬂhaﬂﬂ to the top of body 12 at an opening
defined ther=el of an elliptical weld 20 (Figure 2).

A generally hollow, cylindrical bonnet 30 is9- . centrally axially

di sposed in outer shell 18 and is fixedly secured by welding to a
circul ar bonnet flange 32 which is ref@dwdmsy fixedly attached to the
distal 10 end of outer shell 18 by neans of a plurality of screws, as
at 34, which are threaded into an annul ar flange 36 fixedly dlsposed

around the outer periphedy In aofflmid dilemavadive daving eubedysiead .
Ref erence now showlqihg Eaﬂ\%vta%l@ Qié‘itﬁ)ejr Hie llﬁrérzrfa@% U%%%.Hshmh @ of

t he internal ement's Of n .acme sten140 aving a

handwheel 42 i xe8ejpber ed-tntgaéﬂ?é’&btl@ Detwselt A RASItAOR SPAGESFTPB ithed
44 al ong itSseaQ&m@aboe;rid;msl dentgadld bowy allen dadposedve is in an

open position and movable to said sealing position
when said valve is in a closed position, the
improvement comprising: an annular sealing member

10 disposed in the outer periphery of said lower face of
said movable member to sealingly engage a portion of
said body when said valve is in said closed position.

2. An improved fluid flow valve, as defined in
15 Claim 1, wherein said sealing member has a lower
surface and is disposed in said movable member such
" that said lower surface of said sealing member is
flush with an adjacent portion of said lower face of
said movable member. '

20
3. An improved fluid flow.valve, as defined in
Claim 1, wherein said sealing member is disposed in a
step defined in a lower edge of an outer periphery of
said movable member. '
25 .
4. An improved fluid flow valve, as defined in
Claim 1, wherein:
(a) said movable member has a step defined
around a lower edge of the outef periphery
30 thereof corresponding substantially to the
cross-sectional shape of said sealing
member ; and
(b) said movable member includes a rim depending
from said outer periphery of-sald movable
35 ' member circumjacent at least a portion of
the outer periphery of said sealing member.
This Sheet Has Been Re .
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20 in bonnet 30. —Stem40—+s secured in bonnet 30 agai nst radi al

movenent w o by neans of an annul ar upper gui de
beari ng 46“"‘"mﬂgmmu ‘nner periphery of the distal end of the
bonnet and &n ¢ ower gui de bearing 48 disposed in the inner 25
peri phery of the proxinal end of the bonnet .~10Jpper gui de bearing 46
Is secured in place by neans of a retaining ring 50. An annul ar

weat her seal 51 "~ seald.nglAn dmgzxg:s&ch(fritelisi eihod) varldre  heasaidsfilnesh dirof

bonnet 30. Dispos ef trt[é?nb% ry of
t he proxi mal eP\d %ﬁabonné?&g%\f%lgl éa&gjés%{agn t thna gﬁgtgﬁé of the
bonnet is an ST fd@?@%mxmqlﬁmhﬂy%i e anter @eriphenst @f

40 is threaded. Ag@ dwova®lieS dempd.y attached to - the distal end of
bonnet 30 by ans of a thread and tack welding. - The use of

an acne thread, which has a flat surface on the outer periphery of the

t hreads ther eof perati t n dwprosddie€ ldar ifleowiddlerdjeas digfididd/ in

-5 Claim 4, wherein the distal end of said rim of said’
movable member is bent toward the center of said
movable member to lock said sealing member in place.

10

7. An improved fluid flow valve, as defined in

Claim 1, wherein said sealing member has a lower
surface and is disposed in said movable member such
that said lower surface of said sealing member is -

15 flush with an adjacent portion of said lower face of

said movable member.

_ 8. An improved fluid flow valve, as defined in
Claim 7, wherein said movable member has smooth
20 surféce(s) and has no shafp edges or projection which
contact a fluid passing through said valve.

9. An improved fluid flow valve, as defined in
Claim 1, wherein: _

25 (a) said sealing member is disposed in a flange
section of said movable member formed around
said movable member;

(b) said lower face of said movable member
includes a flat central section and an

30 intermediate section intersecting and
joining said flat section with said flange
section; and

(c) the intersection of said central and
intermediate sections is smooth and rounded.

35
-
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agai nst rmts shortening of the | ength of stem 40

over conv I n that ~ the latter typically place two
radi al ﬁﬁﬂﬂﬂ%ﬂ g;ﬂlli on the unthreaded portion of the stem The
| atter quires that the stem be unnecessarily | ong.

Di sposed adj acent the proximal end of acne sfiam 40 is a di sk shaped
pusher. plate 62, lying in a plane orthogonal to the nmmjor axis of
bonnet 30. Disposed 10 10bet Weedmpzrowedn fduddeflpivavels?  and ded imedxiimn
end of acte 81899, amehc@laoafaaat swatlﬁnghﬁeh@tesce&sl 2x3R11 sp%@a' ar

t hrust washer ying in a plane parall el |.ane of pdsher
plate 62. EXSpose§P9€Fmé€ﬁmtﬁP&§t1°W3r aseePisgaddgmpyande EeQF@IBZ is an
annul ar wave 15 washer 66. A bolt 68 having its head countersunk into

the | ower surface of pusher plate 62 i d nt o OX|naI end
of acnme stem 40 and-taciQWEl  HOPTOVE e%g % ?ﬂﬁ? XQ}XFPya§egﬁ$g
pusher plate and ClaimtBnuwhewaiher 64, and acne nut .60 to the prOX|naI end

20 of the acnme stem S pl e oxi Ofy
stem 40 are al so keyed t ge?%és S%Qngﬁ Aol ng 2 gg&gr Sﬁf%%%hdegﬁhub
formed bel ow the head of is S@Bpossd in said movpp Bemepbgre sgzhafdat

thrust washer 64 are 25 db%ﬂ@SQ@wa %uQQB%EabEYSﬁXB'EQEHQ%b'nﬁﬁﬂk&ahs
hol | ow Egrtlon 80 of a ﬁ with a di sk _shapéd t hrust
ween

bearing 83 di¥posed bet IU%@P §eﬂﬁa&ewer faSP BésﬁéﬂdeQWEbé? and
the bottom of the central - memble®l;| @wdportion. Thrust washer 64, and
t herefore, wave

(b) said movable member has smooth surface(s)

' and has no sharp edges or projections which
can contact a fluid passing through said

15 valve.

12. An improved fluid flow valve, as defined in
~ Claim 1, wherein said sealing member sealing engages
said portion of said body, without wiping action
20 between said sealing member and said portion of said
body, while said movable member is being moved to said
sealing position.

13. An improved fluid flow valve, as defined in
25 Claim 4, wherein said sealing member engages said
portion of said body, without wiping action between
said sealing member and said portion of said body,
when said movable member is being moved to said

sealing position.
30

14. An improved fluid flow valve, as defined in
Claim 9, wherein said sealing member sealing engages
" said portion of said bodf, without wiping action
between said sealing member and said portion of said
35 body, while said movable member is being’ moved to said
_ sealing position.
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i Y :
30 washer 66 are secured in central hollow portion 80 by .. nmeans of an

annul ar 4 di sposed in a groove defined around the
upper Hmmmln/m "I'I:EII cent raI hol | ow portion, with the | ower surface
+ cretaimi g Rl ng bearing against the upper surface of 35 t he

thrust washer . Di sposed about andl@rcasi ng bonnet 30 is a
cylindrical hollow bellows 90. The proximl end of bellows 90 is
fixedly attached to thel8ut eAmpdmpsiesed fluid flow valve, as defined in

- 6- of ari @f‘l%émf qr, R ed% i3 s%’itcﬁ'b%&@.o%f otfh%a‘iao%rody is %urzfﬁ(p%fof

seat holder 82 around thé perjphery o central ortiaon 80

t he seat hol der. ®h@roove d’iesftld!edeﬁd‘ (‘f'talb"elho%aéﬁl |as fflﬁFe a353eat°tfa(,sri’é(‘ii t 0 a
rim-5 94 fornegdead iag ey @hgafgetsh@allemﬁnsumhmu@f wWipdng actE®i ral

openi.ng of an_annuyl bel | ows 6. lLews flange 96, is edly
captured between % %ﬁ’?t e salq Iéa?ﬁg:g%ff iR £83 3’1 &ay @’&1&? 5P a?ﬁ‘@ I
18, with a ninekblerf disl| bedalg dicsedks ¢ sridheeadvimg foosd tdont. he 10

bell ows flange. An annular, semresilient seat insert

16. An improved fluid flow valve, as defined in
Claim 1, wherein the width of said sealing member is
10 on the order of about four to five percent of the
width of said movable member.

17. An improved fluid flow valve, as defined in
Claim 1, wherein said valve comprises a generally
15 hollow body portion of a rectilinear solid shape with
inlet and outlet openings defined at opposite faces
thereof on the major axis of said body, said body
having attached thereto a generally hollow cylindrical
- shell portion, the major axis of said shell portion
.20 being disposed at an oblique angle to said major axis
of said body portion.

18. An improved'fluid flow valve, as defined in
Claim 1, wherein said sealing member‘includes a

25 monolithic portion thereof extending beyond the outer
periphery of said movable member.

30

35
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100 rs—frxed+y—dfspeeed—|n ‘the outer periphery of a | ower surface of
seat . e attachnent nmeans of which will be described bel ow.
Val ve ﬁ@iH‘@ gure 1inits open 15 position. Valve 10 is put in
its cl means of the clockw se rotation of handwheel 42
whi ch causes the clockmdse rotation of agpe stem 40. That causes
~seat holder 82 and the other elenents attached thereto to advance into
body 12 until seat insel$.10Bh20mproved Stalidnfleowgagtuwentasni dafihededge of
a circular 02 d dy. During this
advancenment, seat gg¥§ei §g§£¥§§sggﬂp%gse$§ therein I s hel d agai nst
rotation by bellows 90 &ad asstewl heving a smpohhtpertaoat abnbthendisbalof
pusher plate 62 by 25 1 rughqweabeboBSandSaUthPeakba! pbPei skt LRS! !
engages the edge of circular groove 1 W pl ng tion IS
to be noted that, desirabl yprofiépalaped thergefe| enents of valve 10 in the

flow path of fl ui d (msaﬁﬂa 5baoual maanyaiyeopbeatwelyaéteacﬁedn its
30 open position. Al so, IS tﬁ not ed T ﬁ ng g dof val ve 10
whi ch contact the fluid are enB3tH, PHPEHMaL en 0°5rﬁ?e 8 ®R%sharp edges

t hereon, thus mnim zing rot&héonppﬁrsamdtgtémrcaheeéosahdlmalmé to

particul ate ' contan1nanﬁSVe3§etYe?ﬂes%g§;§%§$gfoggga og£$ %%f ede to

Figure 3 for an under st'anding o on of seéa r
and the nmeanbOof attachmentsedliratpeasbienioo to the seat hol der. Seat

hol der 82 includes a anpy)agnflgPef guide bearing disposed against said
smooth portion of said stem to support said
stem against radial movement thereof; and
- (d) a lower guide bearing disposed against said
15 threaded portion of said stem to support
| said stem against radial movement thereof.

20. An improved fluid flow valve, as defined in
- Claim 1, wherein said sealing member is attached to
20 said movable member without a bolt extending through
said sealing member.

25
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Vo

- 7- . section 110 formed around the upper portion of the out er

peri phery of the seat holder and a. flat, '|ower, central section 112.

Fl ange section 110 and central . section 112 are joined by a sl oped
internediate 5 section 114. It can be seen that an outwardly bul gi ng
intersection 116 between central and internedidate - sections 112 and 114
is quite rounded, thus avoiding any sharp projection that could result
froma different configuration. Fluid Flow &ajive nsert 100 has a
general l'y rectangul-ar cross-section guhddds tightly into a
correspondi ng step 120 defined in thé T ower outer ed

e of_ flang

section 110 of seat hol d& sgPrefiemyachentaghmedi f ddk @ flq“tﬂ‘ frloa §’€§1"e
i nsert }‘I ush Wl2t2 h htaHAn?owfenoowl;?amewviltﬂ%f al&loaraﬂla?g@ﬁr&ﬁzt iwdrch ]Rﬁreﬁ: f
integral rim1l epen romt ower .edge of .t.he.oyter periphery o
flange sectiod = T8Sfro & V@?%j“fé@ﬁr%"cil’?%vcﬁq]cealb%ﬁeﬁxpfurface of
seat insert 100. Aicisdrtineatspaceel frof0 d sead imypaxition ion theatbddy der
82, an-annul ar togl (nqt sh _ havi.ng 20 ' [
Por ot avort ol o' P Snst" 3l V31V 1374190 e opdh PRI Wila MRS 'ed

the sealing position when the valve is in a closed

position, the improvement including: an annular

10 sealing member disposed in the outer periphery of the
lower face of the movable member to sealingly engage a
portion of the body when the valve is in the closed

position.

15

20
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edge ;of seat insert 100, bending the distal .end of rim 122 inward and
| ocki ng the seat insert in place. ™ " . {Rim 122 does not conpletely
cover the outside of seat insert 100, but a nonolithic annular fl ange
124 25 formed around the | ower outer edge of the seat insert ext ends
outwardly beyond the rim This arrangenent -has two functions. First,
flange 124 prevents scrapi ng of seat hol der 82 against the inner
surface ~of outer shell 18 when valve 10 is assenbled. Second, 30
when valve 10 is in use, flange 124 ﬁ?}é;bs shock waves and prevents
metal -to-netal contact. | tl/c be seen that seat insert 100 has
. a small surface area, only large enough to effect sealing with
the rimof groove 102 in body 12 and conprises a 35 relatively small
volume of material into which only a relatively small volume of :
noi sture inmpurity or other I mpurities may be absorbed, in contrast to
conventional valves. The width-of seat insert 100 is :
- 8- only about four to five peggent of the-dianmeter of
. <t :

FIG. 1
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It is inportant to note that, when valve 10 is
I nsert 100

Seat_ hol der 82. '
the flat |ower surface 5 of seat

moved to its closed position,
engage the rimof groove 102 wi t hout any w ping action.
| ower gui de bearing 48

t he arrangenment of having
di sposed agai nst the thread portion 44 of acne stem 40 permts.
shortening of one 10 dinension of val (% A further shortening is
achi eved by having seat insert 100 di sposed above | ower portion 112 of
seat hol der 82. , The conponents of valve 10 may be fabricated of
any materials suitable for the fluid(s) to be handled 15 and seat insert
100 will,- in nost cases, preferably be fabricated from Kel -F.
t hus be seen that the objects set forth above, anong those
from the preceding description, are

It will
elucidated in, or nade apparent
since certain changes nmay be nmade in the
t he inventi on,

efficiently 20 attained and,
above construction w thout departing fromthe scope of
it.is intended that all raftied .contai ned in the above description or
71 N —_—§\>\>\\;gures shall be interpreted as 25
' i It i | so to be

shown on the
0 _nse.
NG 8 i ntended to cover all of the

c
' enti on herein descrifed and
\ 30 whi ch, as a mat ger of

will
As is noted above,

under stood that t

generic and
all statements ¢

| anguage, m ghy/ bg

Fl
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thefébetmeen. 35 ' | -9-

d ai ns 1. In a fluid flow val ve having a body and havi ng a
novabl e menber with a | ower face, said novable 5 nenber bei ng novabl e
bet ween a position spaced froma sealing position in said body when said
valve is in an ~open position and novable to said sealing position when
said valve is in a closed position, the inprovenent conprising: 10
(a) an annul ar seal i ng nenber disposed in the - out er periphery
of said |ower face of said. :

3/3

FIG. 3




LanabLe menber to éealfngly engage a portion of said'body when

said valve is in said cl osed position; 15 (b) wherein
said sealing nenber is disposed in a fl ange section of said
novabl e nmenber forned ar ound ﬁﬁ%d novabl e menber (c)
wherein said | ower face of said novable ne i ncl udes a flat

central section and an 20 'fﬁf&gﬁﬂ&ﬁt@giﬁgtlon I ntersecting and .
j 0i ni ng said flat secti nge section;
and . (d) wherein the intersecti diPgkragatd central and

intermediate sections 1§ §"pebhe?PEd’ 8HPE@Ine®®, in a BPuid flow valve
having a body and having a movable member with lower
s . face, the movable member being movable between a
| position spaced from'a sealing position in the body
when the valve is in an open position and movable to
the sealing position when the valve is in a closed
pdsition, the improvement'inclﬁding: an annular
10 sealing member disposed in the outer periphery of the
h lower face of the movable member to sealingly engage a
portion of the body when the valve is in the closed

position.
15
Figure 1
20
25
30
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:10- ¢ 2. In a fluid flow val ve having a body and havi ng a

novabl e menber with a |l ower face, said novable menber bei ng novabl e

bet ween froma sealing, position in said body when

sal d val ﬂmm“mu“ ﬂﬁrﬁﬂ n position and novable to said sealing position
saidevatve"is® it a closed position, the inprovenent conpri si ng:

(a) an annul ar seal i ng nenber disposed in the outer periphery

of said lower face of said 10 novabl e nenber . to seal i ngly engage

a portion of said body whenaiigheyal ve is in said closed

posi tion; (b) a stem having a snooth portion at the dista
end thereof and a threaded portion at the 15 proxi mal _end

t her eof ; : (¢) 1sai dns@alfilvganddey |@1omrhsﬁ‘f3d%gyaa¥‘?%lﬁ%p _
sai d proxi mal . Q@J. % %ah@v%ttﬂ@ FehR! N apflower face, saﬁ@lxﬁbﬁm

causes said va ve t6 nove etmeen on and said

seal i ng' posii i BAMbey being mevahle, hetwesn @e%‘ﬂ'@)‘?d’?g ‘6% %‘b‘&lﬁwst sai d

smoot h porti onggh1saigd Pifsqrﬂlfdh SUPRYId Hody when said va}strerﬂagmm

radi al novenent theréo
aga:nst S;,d open position and movabfé)to sal rsé%ﬂfﬁbéﬁ@éit%b éﬁOSEd

said valve is in a closed position, the improvement

comprising:

10 (a) an annular sealing member disposed in the
outer periphery of said lower face of said.
movable member to sealingly engage a portion
of said body when said valve is in said closed
position;

15 (b) wherein said sealing member is dlsposed in a
flange section of said movable member formed
around said movable member;

(c) wherein said lower face of said movable member
includes a flat central section and an

20 intermediate section intersecting and joining
said flat section with said flange section;
and .

(d) wherein the intersection of said central and
intermediate sections is smooth and rounded.

25

30
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hreaded-peFLLon_QL_§§%g_§Fen1to support said 25 st em agai nst

r adi al enent thereo

-1 1- ﬁr ,U"I“mm' roved fluid flow val ve, as defined in any of

Cl ai s qﬂgld seal ing nenber is di sposed in a step defined

in a | ower edgb df an- peri phery of said novable nenber. 5

4. An inproved fluid flow valve, as defined in any of Clains 1 or 2,
wher ei n: (a) said novabl e nmenber ha®-a step defined

around a | ower edge of thgpout @1uRar FRBS ¥Yalve having a body and
having a movable member with a lower face, said movable
member being movable between a position spaced from a
sealing position in said body when said valve is in an
5 open position and movable to said sealing position when
said valve is in a closed position, the improvement
comprising:

(&) an annular sealing member disposed in the.
outer periphery of said lower face of said

10 movable member to sealingly engage a portion
of said body when said valve is in said closed
pos1t10n,

(b) a stem having a smooth portion at the distal
end thereof and a threaded portion at the

15 proximal end thereof;

(c) said sealing means is operatively attached to
said proximal end of said stem and rotation of
said stem causes said valve to move between
said open position and said sealing position;

20 (d) an upper guide bearing disposed against said
smooth portion of said stem to support said
stem against radial movement thereof; and

(e) a lower guide bearing disposed against said
threaded portion of said stem to support said

25 stem against radial movement thereof.
30
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t her eof corresponding substantially to the

crosswjﬂm | m,' sai d sealing menber; and (b)
sai d mm udes a rimdependi ng fromsaid outer
peri phery of $ai i nbvable 15 . menber circunjacent at |east a
portion of the outer periphery of said sealing nmenber.

5. An inproved fluid flow val ve, as defined_jfL any of Claim4, wherein
sai d seal i ng nmenber an 2Q |nt ann r flange exten beyond t he
ol o o Aow ERe TS MR |

out er peri phery of ai ¢
fl ow val ve, asadgf ufed:]Jarims 1C:Ica:1 rn,4,whdmnm red i shalahgameinh)érs:as d rim of

said 25 novabl Iy s e oward .t Ce r Salk Jrenber
to | ock said sgalﬁr?%%ﬁer%!e% i'%]t.:e \&fq‘ eQFﬁ "Q%_ov?é,r étlﬁel?r%rovg%hfe?w d

fl ow val ve, aspésf ¥ of 8 mﬂvablﬁlmﬁmeﬁ 2, wherein said novabl e
nmenber. has 30 snmooth surface(s) and has no sharp edges or prOJectlon

whi ch contact a fluid paSS|ng t hrough sai d val ve
-inproved fluid flow véi-ve Argdrgaoviedy fluid fdoy rﬁqlv%e'?%l‘i!le%-’a?%i s’efhl i ng

nmenber is axiabhy o¥2¢9@ims 1 or 2, wherein:
(a) said movable member has-a step defined
around a lower edge of the outer perlphery
10 _ thereof corresponding substantially to the
cross-sectional shape of said sealing
member; and '
(b) said movable member includes a rim depending
from said outer periphery of said movable
15 member circumjacent at least a portion of
the outer periphery of said sealing member.

5. An improved fluid flow valve, as defined in
any of Claim 4, wherein said sealing member has an
20 ‘integral annular flange extending beyond the outer
periphery of said movable member. |

6. An improved fluid flow valve, as defined in
Claim 4, wherein the distel end ¢f said rim of said
25 movable member is bent toward the center of said
movable member to lock said sealing member iin place.

7. An improved fluid flow valve, as defined in
any of Clains 1 or 2, wherein said movable member. has
30 smooth surface(s) and has no sharp edges or projection
which contact a fluid passing through said valve.

8. An improved fluid flow valve, as defined in
Claim 1, wherein said sealing member is axially spaced
35 apart from said lower fazce of said movable member.
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35 ap art fromsaid [ower face of said anab:e nenbeé g Saime
\-/mlg;el n“"l"l I"I" I“"ﬂﬂl" m gvgga}‘: ﬁlganalng\évrvﬁa\s/eé figwe(ra Isﬂ(raf alcg and ’

i s dispoded®intsdl d®ovabl e menber such that 5 _ said | ower surface
of said sealing nmenber is flush, wth said | ower face of said
novabl e menber; and (b}ZSaid novabl e nmenber has

snooth surface(s) 9. an mpf&@'e&'aﬂ@m%@w 69%6 O%SPH%E%EHO% Wh' ch
10 ontact a flyid passing through sai d
10. An |rrprov281?’r’ﬁ|§ fYRSFEERYe, as defined in any of Cains 1 or 2,
wherei n sai d seal i ng(apréeid 15e&Eohd NP deEs S ﬂo&}EH sQrrateSahd body,

wi t hout Wi pi ng action between said, seal ] sai d portion of
sai d body, whi | e sai d noVAbTESR2HD l?ssalémh°vggfe RSpe? SuchPhat

5 said lower surface of said sealing member is
flush with said lower face of said movable
member; and _

(b) said movable member has smooth surface(s)
and has no sharp edges or projections which
10 can contact a fluid passing through said
valve.

10. An improved fluid flow valve, as defined in
any of Claims 1 or 2, wherein said sealing member
15 sealing engages said portion of said body, without
wiping action between said sealing member and said
portion of said body, while said movable member is
being moved to said sealing position.

20 11. An improved fluid flow valve; as defined in
any of Claims 1 or 2, wherein said portion of said
body is a rim of a groove defined in said body and a
flat face of said sealing member engages said rim,
without wiping action between said flat face and said

25 rim, when said movable member is being moved to said
sealing position.

12. An improved fluid flow valve, as defined in
any of Claims 1 or 2, wherein the width of said
30 sealing member is on the order of about four to five
percent of the width of said movable member.
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bei ng ' |l i ng position. 20 11. An inproved fluid flow
val ve,llﬁgil iﬂm@al ﬂjﬂiany of Clainms 1 or 2, wherein said portion of said
body i | s ve defined in said body and a flat face of said

seal i ng nenber engages said rim W t hout wi ping action between said flat
face and said 25 rim when said novabl e nenber is being noved to said

Seal i ng position. 12. An inproveel3+uid flow val ve, as defined
in any of Clains 118t 2Anwhmpeowethf£luidt flow valde30 asedefigededber is

(r)rgn;[)gre or der Ognfbgf'tcigﬂlst? I)irvﬁ, WRSEQth sgg.df ?g}Wedtc%m%Eﬁ%%daxvabl €
i nproved fl ui yénemallyvholigwdbbipegorhionanf of recaiddneasr splidher ei n
satd valve cogfdsesyern 9RTEEARhY BALheY BpeHiRgE! b@Eidedskect !l i near
5 opposite faces thereof on the major axis of said body,
said body having attached thereto a generally hollow
cylindrical shell portion, the major axis of said
shell portion being disposed at an oblique angle to
said major axis of said body portion, said body
10 portion and said cylindrical shell portion being

obliquely cojoined at a common elliptical opening.

14. An improved fluid flow valve, as defined in
any of Claims 1 or 2, wherein said sealing member
15 includes a monolithic portion thereof extending beyond
the outer periphery of said movable member.

15. An improved fluid flow valve, as defined in
any of Claims 1 or 2, wherein the thickness of said

20 sealing member is on the order of about three to four
percent of the width of said movable member.

25

30
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shap éﬁN“‘h‘~r;;‘gﬁa§Bﬁ?1et openi ngs defined at 5 opposite faces thereof
on the bﬂi ,WIMJU i d body, sai d body having attached thereto a
gener al mnhdrlcal shell portion, the major axis of said

shel | portlon be|n§ df sposed at an oblique angle to- said major axis of
sai d body portion, said body 10 portion and |d cylindrical shell portion
bei ng obliquely cojoined at a cormon ellip |caI openi ng. 14.
An inproved fluid fI ovieal VEn asfNeifd nElbw nvalwayhatifgaanbodyoand, wherein

beyond  the ouldviRs i bilirYAisre Bl E £oloush EAgerchatd figiaide
i mproved fluid fMember|beingmefabledetweemny posittipnsspaged2frofmepein
o 1 ke, SO bpERLLS0 (e el A8, 066 Ohyolioth S8R Lo
5 open position and movable to sald seallng p031t10n when
said valve is in a closed position, the improvement
comprising: an annular sealing member disposed in the
outer periphery of said lower face of said movable
member to sealingly engage a portion of said body when
10 said valve is in said closed position, said annular’
sealing member having a width less than one-eighth the
diameter of said lower face and having a sealing surface
at all times joining, at a substantially flush
interface, with a portion of said lower face immediately
15 adjacent said annular sealing member, with no crevice or
surface discontinuity therebetween.

17. An improved fluid flow valve, as defined in
Claim 16, wherein said sealing member is disposed in a

20 step defined in a lower edge of an outer periphery of
said movable member.

25
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-14- 16. In a fluid

' flowlmna r] dy and havi ng a novabl e nenber with a | ower face,
sai d " " belng novabl e between a position spaced froma
seal ing postti®n §n ssaid when said valve is in an 5 open position and

novabl e to said sealing p05|t|on when said valve is in a ¢l osed
position, the inprovenent conprising: apsannul ar seal i ng nmenber

di sposed in the out er eri her aJ ce of s a e
member to sealingly eh%ag 3 . ¥?%#ﬁiﬁf§ﬁ€dkgﬁﬁyvaﬁ¥ﬁ'165 §8?6H8§Ivé isin
ts;a]u d cl osed E??Itéﬁm 1sa:jdhefnem1arf seal i ng nenber having a wdth | ess

an one-eig e i amet er fa a n
surface at all tifR} f%+ g%. ﬁé&é§¥mi? %ISEPQ Bﬁ¥iﬁgd ﬁ?gﬁ 4 g
with a portion of said Ioaeloﬁeneedgaedfatbeyonseadpagéﬁbe§xlEh&ﬁﬁeﬁar
sealing menber, wth no ctgy}EepBhding substantially to the cross-

sectional shape of said sealing member; and
(b) said movable member includes a rim depending

from said outer periphery of said movable
member circumjacent at least a portion of the

10 outer periphery of said sealing member, the
distal end of said rim of said movable member
being bent toward the center of said movable
member and against said sealing member such as
to provide the means by which said sealing

15 member is fixedly secured to said movable
member. |

19. An improved fluid flow valve, as defined in
Claim 18, wherein said sealing member has an integral
20 annular flange extending beyond the outer periphery of
said. movable member.

20. An improved fluid flow valve, as defined in
Claim 16, wherein said movable member has smooth
25 surface(s) and has no sharp edges or projections which
contact a fluid passing through said valve. |

30
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surf scontinuity t her ebet ween. 17. An inproved fluid flow
vaI Eﬂﬁ. anrm"ﬂ G aim 16, wherein said sealing nenber is disposed
c |n a | ower edge of an outer periphery of sai d
anabI er. * 30 16—
21. An improved fluid flow valve, as defined in
Claim 16, wherein:

(a) said sealing member is disposed in a flange

section of said movable member formed around
5 said movable member;

(b) said lower face of said movable member
includes a flat central section and an
intermediate section intersecting and joining
said flat section with said flange section;

10 and

(c) the intersection of said central and
intermediate sections is smooth and rounded.

22. An improved fluid flow valve, as defined in

15 Claim 21, wherein said sealing member is axially spaced
apart from said lower face of said movable member.

23, An improved fluid flow valve, as defined in

Claim 16, wherein said sealing member sealing engages

70 said portion of said body, without wiping action between
said sealing member and said portion of said body, while
said movable member is being moved to said sealing
position.

25 24. BAn improved fluid flow valve, as defined in
Claim 18, wherein said sealing member engages said
portion of said body, without wiping action between said
sealing member and said portion of said body, when said
movable member is being moved to said sealing position.

30 :

25. An improved fluid flow valve, as defined in

Claim 22, wherein said sealing member sealing engages
said portion of said body, without wiping action between
said sealing member and said portion of said body, while

35 said movable member is being moved to said sealing
position.
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oved fluid flow val ve, as defined in G aim

16 whel Mﬂ (a) said novabl e menber has a step defined around
a | owner ,"IHEI H’& peri phery thereof correspondi ng
subst anti al Lto"t Ss- sectional shape of said sealing
menber; and (b) said novabl e nenber includes a rimdepending
fronlsaid outer periphery of said novable menber circunj acent
at least a portion of the 10 oatédr peri phery of said sealing

menber, the 26. Andiﬁpfﬁbvedgfbﬁldglfﬂowl vadtesand dafaﬁge imrrtéer
bei ng bent t rd t cepter.of sai.d nova . ..nenber a

agai nst saidqggﬁPpﬁgghéngFeéﬂcﬁ bg portion “of salgobﬁpgv%ﬁeatﬁémnggns by
whi ch sai d sealgmuopi® defined in srendi)ebodg anded| ﬁlaecﬁaed b san.d novabl e
menber . | d 0 [

Cl ai m 18, V\/nesreealln%I@ sea QRQ%%% gsrjé}rr% :A{ﬁggmrsgf: ggp é F ﬂqange
ext endi ng bQWQm m@rfbetl ﬁheeyaml saidsuig, mshanl eanénmevable _
20. An TDr OVgld i £ Therhy ah¥ed 3o §£1&es'ewmg pPbaLabAb, wherein said

novabl e menber has snoot sur ace(s) and has harp edges or
proj ections mhlch contact a fluid passing through said val ve.

27. An improved fluid flow valve, as defined in
Claim 16, wherein the width of said sealing member is on
10 the order of about four to five percent of the width of
said movable member.

28. An improved fluid flow valve, as defined in

Claim 16, wherein said valve comprises a generally

15 hollow body portion of a rectilinear solid shape with
inlet and outlet openings defined at opposite faces
thereof on the major axis of said body, said body having
attached thereto a generally hollow cylindrical shell
portion, the major axis of said shell portion being

20 disposed at an 'oblique angle to said major axis of said
body portion, said body portion and said cylindrical
shell portion being obliquely cojoined at a common,
elliptical, welded seam.

25 29. ‘An improved fluid flow valve, as defined in
Claim 16, wherein said sealing member includes a
monolithic portion-thereof extending beyond the outer
periphery of said movable member.

30
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21. An inproved

.30 -16- _
f|UIdf|O u”uel lﬂ El!ld in Cd ai m 16, wherein: . (a) said
seal i ng in a flange section of said

movabl e ‘menber forned ardund 5 sai d novabl e menber;

(b) said | ower face of said novabl e nenber ~includes a flat
central section and an : i nterpg@.ate section intersecting and
j 0i ni ng said flat section with said flange section; 10

and (c) the0intBRsémPFeviedffluid £bawryrlyed as defined in

i nternedi at e SET4iWNE6) SEEHERED SbfpF PHDAGH. 22. An inproved

d i
fluid flow valve, as(dfféngtem having a smooth portion at the distal

end thereof and a threaded portion at the
5 . proximal end thereof;

(b) said sealing means is operatively attached to
said proximal end of said stem and rotation of
said stem causes said valve to move between
said open position and said sealing position;

10 : (c) an upper guide bearing disposed against said
smooth portion of said stem to support said
stem against radial movement thereof; and

(d) a lower guide bearing disposed against said
threaded portion of said stem to support said

15 stem against radial movement thereof.

31. An improved fluid flow valve, as defined in
Claim 16, wherein said sealing member is attached to
said movable member without a bolt extending through
20 said sealing member.

32. An improved fluid flow valve, as defined in
Claim 16, wherein the thickness of said sealing member
is on the order of about three to four percent of the
25 width of said movable member.

30
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.15 UT=aim ZI, wherein said sealing nenber is axially spaced apart from

said |lo [l novabl e nenber. 23. An inproved fluid
fI ow vamm laﬂﬁ “HEH' I Cl ai m 16, wherein said sealing nenber
eal i ngl'y ‘emgages* 266 <said portion of said body, w thout wiping action

between sai d sealing nenber and said portion of said body, while
sai d novabl e nenber is being noved to said-48aling - posi tion. 25
24.  An inproved fluixg fl gwpalie.£13% defliveed ddhpnsg@; m 18, wherein said
seal i'ng nenber engages said parti on _of dai d bo dy, . without w ping action

bet ween sai d seal{idy anganarady daldawRadhn Rf?rE’a‘PH ®6d®, when said
Mmproved Tl d %fob’veLQPV?éﬁﬁ%lg#ﬁ%* T T et o st ol i ng
Imenpn‘tr)g\r/eseal ing engages © Sid“-’p?orc{%%gﬁ‘eéif aetaﬂ?%%’y é\/\#mﬁ%%t Eﬁ#g Ui o%
bet ween sai d seal i ng rohebena jrd asdisd gforstdiah ddypai sla bd dyodywhdwlidp sai d
movabl e menber i's being nONed Y $3edet2Pld Yonerally hollow
cylindrical shell portion, the major axis of
said shell portion being disposed at an
oblique angle to said major axis of said body
10 | portion;
(b) means movable within said body portion to
control flow of fluid therethrough,; and
(c) said body portion and said cylindrical shell
portion being obliquely cojoined at a common,
15 elliptical, welded seam.

20
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=17- _—___-__Tﬂ§“iﬁ**"wproved fluid flow valve, as defined in Cl ai m 16,
mherein aid body is a rimof a groove defined in said
body an mﬂ”mnﬂgﬂllwﬁal d seal i ng nenber engages said rim w thout

W ping acticon t said flat face and said riim. when said novabl e

menber is being noved to said sealing position. 27. An inproved
fluid fl ow val ve, as defined in Claim 16, wherein the width.of said

seal ing nenber is on 10 the order of about AR to five percent of the

width of  said novable rrarrEa_ﬁud flow valved cOmdrHyGygA fluid flow valve,
as defined in Cla|g1% gp rein said val vé co rlses general ly 15
hol I ow body portion f /i near solid shape with i nlet and outlet

openi ngs defined at proalmevﬁbaesmembberehhv@hd|&318%é¥ éﬁ@f%

body, said body having t hed th reto a aI hpllow o |n |cm
shel | portion, the najgg L%% o Fu§ R&e¢nBP; a% osed at

an oblique dngle to saldbﬁﬁwsenanipoeﬁt&andspdma@/ﬂnumlaﬂse&%ﬂmbbody
portion and said cyli ndrbﬁ@&tloﬁhﬁhl sB9ht bgayb%%gl %% uelereCQJ! 0|lr}1ed at a

conmon,
open position and movable to said sealing

position when said valve is in a closed
position; |
10 (c) a stem movable within said body to move said
movable member between said closed and open
positions;
(d) a thrust bearing disposed between and in
_ contact with said upper surface of said
15 movable member and a pusher plate;
(e) a thrust washer disposed between said pusher
plate and the distal end of said stem;
(f) means to secure said pusher plate and said
thrust washer to said distal end of said stem;
20 and
(g) an annular wave washer disposed between said
pusher plate and said thrust washer.

25
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elliptical, welded seam 25 29, [Qproved fluid flow val ve, as
defined in Cl ai m 16, wherein sakd*seal i ng menber includes a nmonol i thic
portion thereof extending beyond the outer peri phery of said novabl e

menber . 30 : - - 18- 30.
An inmproved fluid flow val ve, as defined in Gl aim 16, further

conpri si ng: (a) a stemhaving a snooth portion at the dista
end thereof and a threaded portion at the 5;j_ proxi mal- end

t her eof ; , (b) said sealing neans is operatively attached to
said proximal end of said stem anFlhuidiBlow dlalve said stem
causes said valve to nove between Abstract

In a preferred embodiment, in a fluid flow valve

having a body and having a movable member with lower

5 face, the movable member being movable between a
position spaced from a sealing position in the body
when the valve is in an open position and movable to
the sealing position when the valve is in a closed
position, the improvement including: an annular

10 sealing member disposed in the outer periphery of the
lower face of the movable member to sealingly engage a
portion of the body when the valve is in the closed
position.

15
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ald “Gpen position and said seallng position; 10 (c) an upper guide

bearlng di sposed agai nst said ' snmooth portion of said stemto
support *said - - stem agai nst radi al novenent thereof; and
(d) a lower guide bearing disposed agai nst _%aj d ! t hr eaded
portion of said stemto support said 15 stem agai nst radia
movenent thereof. helk a&VHh?& '@fuébﬁéo i%ahve, as defined
in .Cl ai m 16, wherein ggf& sea é@ ?gls attache to sai d novabl e

nmenber wi thout aceBvensiesadi N§1Vﬁ$omght2©tsa“dleﬁaa¢hﬁg gEppBPved to a
32. An '"provedcibgéﬁ Eb@&k&%&vethééedié' hg>0 2 g}ah”bééw erein the

t hi ckness of said sea on t about three to four
percent of the 2Sealing mpmbate mohaphewipingr action 39 provided to

5 wipe debris from the faces of the sealing members.,
This feature, of course, will loosen contaminant -
particulate matter into the f£luid passinb through the
valves. o | |

Yet another disédvantage of some known
10 conventional valves is that their construction causes
them to be larger than would be required with an
improved construction.
Accordingly, it is a principal object of the
~ present invention to provide a fluid flow valve in
15 which the volume of the sealing member is mihimized.
It is a further object of the invention to
provide'a fluid flow valve in which there are no
projections or sharp edges that can lead to
contaminant particle generation.
20 It is an addiﬁional_object_of the invention to
provide a fluid flow valve which does not provide
- wiping action between sealing members when the valve
is being closed.
It is another 6bject of the invention to provide
25  a fluid flow valve which is of such improved .
construction that it is smaller than conventional
‘valves.
Other objects of the present invention, as well
as particular features, elements, and advantages
30 thereof, will be elucidated in, or be appérent from,
the following description and the accompanying drawing

figures.
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‘-19§ = 33. Afluid flow valve, conprising: (a) a

general |y hol | ow body portion of a rectilinear solid shape
with inlet and outl et openi ngs defined at opposite faces

t hereof on 5 : t he maj or aXiSég sai d body, said body having
attached thereto a generally hol | ow cylindrical shel

portion, the major axis of sai d:shel | portion being di sposed
at an i bLEAHE < RgL ol d major axis of said body 10
portion; nmeans v ithin said body portion to _
control flow of fluid therethrough,; and (c) said body portion
and sai d cylindrigal ,888kht vaentio? ach?%@%éOEthh%%v%bbyggﬁk%,COJO'ned
at a common, 15 elliptical, welded seam

among others, by providing in one preferred embodiment, in
a fluid flow valve having a body and having a movable
member with a lower face, said movable member being movable
between a position spaced from a sealing position in said
body when said valve is in an open position and movable to
said sealing position when said valve is in a closed
position, the improvement comprising: an annular sealing
member disposed in the outer periphery of said lower face
of said movable member to sealingly engage a portion of
said body when said valve is in said closed position;
wherein said sealing member is disposed in a flange section
of said movable member formed around said movable member;
wherein said lower face of said movable member includes a
flat central section and an intermediate section
intersecting and joining said flat section with said flange
section; and wherein the intersection of said central and
intermediate sections is smooth and rounded. In a further
embodiment of the invention, there is provided in a fluid

- fluid valve having a'body and having a movable member with
a lower face, said movable member being movable between a
position spaced from a sealing position in said body when
said valve is in an open position and movable to said
sealing position when said valve is in a closed position,
the improvement comprising: an annular sealing member
disposed in the outer periphery of said lower face of said
movable member to sealingly engage a portion of said body
when said valve is in said closed position; a stem having a
smooth portion at the distal end thereof and a threaded
portion at the proximal end thereof; said sealing means is
operatively attached to said proXimal end of said stem ahd
rotation of said stem causes said valve to move between
said open position and said sealing position; an upper

- REPLACEMFMT SHEET -
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25 730 o - 20- 34. A
fluid fl ow val ve, conpri sing: (a) a body; (b) a novabl e
menber, having a | ower surface and o an .upper surface, novable

wi thin said body o

guide bearing dié§05ed against said smooth portion of said
stem to support said stem against radial movement thereof;
and a lower guide bearing disposed against said threaded.
portion of said stem to support said stem against radial
movement thereof. 1In an additional embodiment of the
invention, in a fluid flow valve having a body and having a
movable member with a lower face, said movable member being
movable between a position spaced from a sealing position
in said body when said valve is in an open position and
movable to said sealing position when said valve is in a
closed position, the improvement comprising: an annular.
sealing member disposed in the outer periphery of said
lower face of said movable member to sealingly engage a
portion of said body when said valve is in said closed
position, said annular sealing member having a width less
than one-eighth the diameter of said lower face and having
a sealing surface at all times joining, at a substantially
flush interface, with a portion of said lower face
immediately adjacent said annular sealing member, with no
crevice or surface discontinuity therebetween. In another
embodiment of the invention, a fluid flow valve,
comprising: a generally hollow body portion of a
rectilinear solid shape with inlet and outlet openings
defined at opposite faces thereof on the major axis of said
body, said body having attached thereto a generally hollow
cylindrical shell portion, the major axis of said shell
portion being disposed at an'oblique angle to said,major
axis of said body portion; means movable within said body
portion to control flow of fluid ﬁherethrough,; and said
body portion and said cylindrical shell portion being
obliquely cojoined at a common, elliptical, welded seam.

In yet a further embodiment of the invention, a fluid flow
valve, comprising: a body; a movable member, having a lower
surface and an upper surface, movable within said body

between a position spaced from a sealing position in said
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5. """%  between a position spaced froma sealing posi tion

in said body when said valve is in an open position and
nmovabl e to said sealing position when said valve is in a

cl osed ~ position; 10 (c) a3>stem novable within said body
to nove said body wherpeabd eraMbernbenvmm pas it ioh owddmensdlepgen

posi tions; dadll SedNnySposieddr WBerliss pOSRAvEEisV@aN @18sdd

contact wth said Up%%rs:.?y§g ageﬁpefm @gw}a%léiutm.ré salddbrﬁ%;/@pln% ggélggg and a

pusher pl ate; rus ween s pusher
plate and the distal TOYEPHE megpgr debygen said °1°Seq( pRd APEAPISSTEREAHrR sai d
pusher plate and sai ¢thrust bearing ditpwasstbatwstmrandois micdtalitswath eatd of sai d

stem 20 aNfhper surface dfdlaf) mavebikahentRdY CamBaNpishdi gpased a
bet ween sai d 5 thrust pw l;'s ! cﬂlsggseedagngghdsalgr Htﬁhe\@aﬁﬁ e and tgé

- 30
' distal end of said stem; means to secure said pusher plate
and said thrust washer to said distal end of said stem; and
an annular wave washer disposed between said pusher plate

and said thrust washer.

10 Brief Description of Drawings
Understanding of the present invention and the
various aspects thereof will be facilitated by
reference to the accompanying drawing figures,
submitted for purposes of -illustration only and not
15 intended to define the scope of the invention, on

which:

Figure 1 is a side elevational view, partially
in cross-section, of a fluid flow valve constructed
accordlng to the present invention.

20 Figure 2 is a perspective view of the valve of
Figure 1. _ '

Figure 3 is a fragmentary, enlarged detail of a

portion of Figure 1.

25  Best Mode for Carrvinq_but the Invention
Reference should now be made to the drawing
figures, on which similar or identical elements are

- given consistentfidentifying numerals throughout the
various'figures thereof, and on which parenthetical
30 references to figure numbers direct the reader to the
view(s) on which the elément(s) being described is
(are) best seen, although the element(s) may be seen
also on other views. '
Referring first to Figures 1 and 2, there is
35 illustrated a fluid flow valve, generally indicated by
the reference numeral 10, constructed according to the
present invention. Valve 10 includes a body 12 in the
form of generally hollow rectangulq;msglidﬁmtaJﬁﬁuﬁu%
' RE!
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_ 21. An improved fluid flow valVe, as defined in
Claim 16, whei&in: | o
(a) said sealing member is disposed in a flange
section of said movable member formed around
said movable member;
(b) said lower face of said movable member
includes a flat central section and an
intermediate section intersécting and joining
said flat section with said flange section;
and _ _ |
(c) the intersection of said central and
intermediate sections is smooth and rounded,

22. An improved fluid flow valve, as defined in
Claim 21, wherein said sealing member is axially spaced
apart from said lower face of said movable member.

, 23. An improved fluid flow valve, as defined in
Claim 16, wherein said sealing member sealingly engages
said portion of said body, without wiping action between
said sealing member and said portion of said body, while
said movable member is being moved to said sealing |

position.

24. An improved fluid flow valve, as defined in
Claim 18, wherein said sealing member engages said
portion of said body, without wiping action between said

'sealing member and said portion of said body, when said

movable member is being moved to said sealing position.

25. An improved fluid flow valve, as defined in
Claim'22, wherein said sealing member sealing engages
said. portion of said body, without wiping action between
said sealing member.énd said portion of said body, while
said movable member is being moved to said sealing

position. RF_PLAGEMENT g~ T
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