‘GATE VALVES The present invention.relates to gate val ves and, nDre
specifically, it relates to gate val ves having a secondary s ?gg gg 5
val ves have been commonly used for nmany years and have been

variety of services such as in the oil and/or gas services of the petrol eum
i ndgstiry. However, such val ves have been designed for service |nvoIV|ng
pressures of only several thousand pounds per, square inch. Today due to

t he depleted energy. supply it has’ beconf necessary to explore and produce
oi | and gas under very high pressures or the range 30,000 psi (pounds per
-square inch) or more. Such high pressures have required greater sealing
capacity and better safety features in such valves. Prior art gate val ves
general |y consist of a valve body having inlet and outlet conduits with-a
chanber there-between. A .gate having an opening therethrough i's disposed in
a val ve seat nounted wGATEQVALNES chanber and the gate is nmounted on a stem
The chanber is closed by a bonnet affixed to the valve housing. The stem
reci procates within the boennet and is attached to a reciprocating appar at us

for nmoving the gatqugh at:@w&:ﬂﬁ%%hﬁ%%. ngﬁhﬂﬁgﬁ%fhmé Low.is bl ocked
Il [

t hrough the conduits a n ‘open pos ow s allowed through
t he condui ts andsgehifigalye itpehitas to Gatehvaives dlavieg iassednbargtsesk.ed in U. S _
Patent Nos. 3,538,938 and 3,696,831. It is also well known to seal between’
t he val ve seat and the val ve housing by using an o-ring as shown in U S.

Patent Nos. 2,957, 4%2teavilives, s b loamtinfllyNied Ed felg iyaits sod hevedees hoOWn i n
-U. S._ Patent. hb 4,264,054. Further in autonmatic pressure seal ed gate val ves
shown in  -2- BPEYebid aHETihy of seqyinss gch 2in Yl Yiand/on s sEYI=R31,

' fltent seal ant  of the petroleum industry. However, such valves have been designed for
service involving p;ressures of only several thousand pounds per=-square
inch., Today due to the depleted emergy supply it has become necessary
to explore and pm&uce oil and gas under very high pressures of the
range 36,000 psi (pounds per square inch) or more. Such high presshres
have required greater sealing capacity and better safety features in
such valves. |
. Prior art gate valves generally consist of a valve body having

: k__‘/ inlet and mﬁet conduits with a chamber there-between. A gate having
an opening therethrouch is disposed in a valve seat mounted within the
chanber and the gate is mounted on. a stem. The chamber is closed by a

W _ bormet: affixed to the valve housing. . The stem reciprocates within the
bonnet and is attached to a reciprocating apparatus for moving the gate

~ between a closed position in which flow is blocked through the conduits
_ and an open position in which flow is allowed through the conduits and
the g.ate'dpening. Such a valve is illustrated in U.S. Patent Nos.
3,538,938 and 3,696,831, o _
_ It is also well known to seal between the valve seat and the valve
_ housing by using an o-ring as shown in U.S. Patent Nos. 2,957,492 and
3,348,567 and non etrusion seals as shown in U.S. Patent No. 4,264,054

Further in automatic pressure secaled gate valves shown in



rings are disposed around.the valve seats to provide sealing between the
val ve housing and val ve seats in response to |ine pressure on fluent

seal ant. reservoirs in comuni cation with the fluent seal ant- rings, and
o-rings are installed on each side of the fluent sealant rings.to isol ate-
the fluent séalant in the fluent sedl &nf” rings from contanination by Ilme)
fluids. This same principle is used for seals in mellheads as shown in U S

Patent No. 2, 9%9Zs.4Faent! fiosl 3,05 5604,K D386, 988 dnais8, AN, QLektl AG1seal on the end
of the gate seat as shown in U S. Patent No. 3,696, 831. U S. Pateént Nos.

3, 067, 630 and Fimesare Esreedcarowd the ehg sgﬂ%%%?&éﬁﬁﬁtlmmﬂam a
pol yf | our oet hyLeRe meliiBha s46d sais il GreBioAftdes’ TRE I suR on f¥dnPN" OF Ot her

lowfriction plastic rihg to nake a seal ring: Further U'S. Patent No.

3, 103, 366 t eacliseslant deskonirsbinecomnidatidniith ke flyentesealspt @ingé, aiduni nm with
an inner deformagx’% Qreag-}sjr.éi%di&xg %s%gg %Uﬁ%‘é%gfa%& Igge wher‘eby t he
netal ring can a % 1tS6lT 10 S ghtTy varyi'ng recess clFfeafances and _
prevent the pl dsélate ﬂmgluéntosa&»triucﬂmgméht eedimtt tisgsciremr ances under

pressure. Two pi ece, s Kk wn:nthe rt{.for floatln seats as
shown by broch§PEE™5E S%%%q gﬁgqose éﬁ\ 83Ff dBeabl e seal s

through non neteiihtads 8hivh i:puse@a&neﬁeo.Seﬁsbmm;i as zsmym:a%tas' brochure
and U.S. Patent Nos. 4,376,526 and 4, 124,194. Another repl aceabl e seat:
seats i s shown 1p5Ate)an o-piag #pal Mpthesendpf the patersqak 951shere) 8dhs- with a

repl aceabl e segleent WBP!dos BELMENE. bsteS RN 574438 and’3] BBo7NRaci3: 273, 855.
Secondary- seal s where the gate forns a metal -to-nmetal seal with the seat

and where a resaitining ayealpstimerithQuing eor solyfleugatiulent pplyrercsignee is in th@!
cl osed positi o%gﬁkg %ﬁﬁ"?g&oﬂﬁm ! dthed 14,90 ¢ 31L1a¥¥.'i£ q‘-"f‘? : e S shovvn
al" o

by U. S. Patent nual operati ons r enov
bl ocki ng pl at ea aathhng N @thacls. Petept NP OA, 1a3,t3€€t@uhals ardam\adleare shown in

ST i B e ek A
2, 134 277, 2, 7}%&66@1&%1&9&0&@1& 575&6&232 metal ring can adapt
itself to slightly var.ymg recess- clearances and prevent the plastic
- xing fram ext.nﬁing ‘through the’ clearances under pressure.
Two piece seats are also known in the art for floating seats as
shown by brochures of Model 20 gate valves of FMC, and for replacezble o
'sealsﬂuwghmnnetalicinsertstosetsofSeabouﬂasshombylts o/
brochure and U.S. Patent Nos: 4,376,526 and 4,124,194, Ancther |
 replaceable seal”in seats is shown by U.S. Patent No. 4,163,544, A -
floating seat with a replaceable seal. support element is shown by U.S. U
-patmt No. 3, 273,855. ) ' '
Seccnduy seals vhere the gate forms a met-al-to—netal seal with the
seat_-and where a resilient seil is moved toward the gate when the gate
is in the closed position to form a secondary fluid-tight sesl with the
gate is shown by U.S. Patent No. 4,377,273, Manual opei.-ations for
- yemoval of flow blocking plates and prmary seal actuation after such
removal are shown in U.S. Patent No. 2,203,989, Sliding seals are shown
““in U.S. Patent No. 2,471,941. Other-vilve seals are shown by U.S.
Patent Nos. 3,472,270, 2,134,277, 2,776,813, 1,692,496 and 3,557,822,



"As discussed in U S. Patent No. 4,377,273, one problemfrequently
encountered in the case of gate valves is the |ack of formation of adequate
Seal s between the gate or gates and the seat or seats. In turn, if a seal
tS |nadequate the gate valves are often prone to leak through the seal. In
_ Ratent No. 4,377,273, an invention,s disclosed which seeks to provide:
an s&d{aquate seal for gaté valves in the3formof a positive bidirectional
cam actuat ed and deacj.uated resilient secondary fluid seal. Wile the

i nventi-on descri bed"s syseed P08 PaigEt N9: 4777:3723 ope PRRICAFRRPeRtY he
advant ageous fOWreaF!ﬁHhGa:Eéé)Bﬁgatbtvamg ibesd 1{RWidokBaionzere are

applications in which other secondary seals may be provided. |In
particular, in ﬁi"ﬂl‘?“ﬁ%uﬁe&’%ﬁ’ e 836 1E GRS R 1the ﬁ%"tf%’r%‘!sl- oﬁn of t he
secondary seal- Gau$as st d8ishideate PHRSU ealdésféref two sides

of the gate and wher ei n t he secondary seal is locate on the wnst-r eam
side, it has beé-hmﬁmlﬂ'ﬁ st Ifldts-sB#ema&pHé'mZIénsn i.uvhetidrag on the

secondary seal Susasnt e gate to.0 t he condary
seal is fully e%?slégt U Ty exaggé?-g{i ta'ﬁegﬁ%a i °ﬁeqa "agn‘?faﬂa?eal The
additlonal dragfoméﬂm%tiyeaa&ﬁaectmeasescttéted eid dsitusteq ubdi®bnt 0 Open the
val ve. S deS|raEIe %g t hqQse instances to be able to deenergize or

rel ease the sec _ sﬁ(r)'i‘or t.o substantial |inear novenent of. the.
gate across the seathilel thetfivenrticRgmeshibdat ini 15 s PdtetEnl SGSTY278Qst Ot al |y

wi thdraw the seal_ fromthe gate, but rather it is desirable to relieve the
fuII pressure of*EREdsede adirarapsous; fox nyat arplisationfe didpg e fae seal , such

@t the pressuketOfhedefref dppiidatTbne BB GG sdcBRaMALNE: Wy ile 1 OW bet ween

j,h seal and the gate to preclude wear. Additionally, in’sone high
pressure situat FETvAded ) eFreparticiars dp dvghuprpssyes pithariqng | wheresf thect ed or

ener g' zed with OB 165 S e M seal causes a significant pressure
differential on the two sides of the gate and wherein the seco:ﬂa:y seal
is located on the downstream side, it has been found that for sane
applications, the drag on the secondary seal caused by n'ovenent of the
gate to open when the secondary seal is fully effected may exaggerate
.the wear of the secondary seal. 'I‘headd.itienaldragonthegate also
increases the effort required to open_the valve. It is desirable in"
o ' those instances to be able to deenergize or release the secondary seal
prior to substant:.al linear movement of the gate across the sezal.
- In this regard, it is not necessary to totally withdraw the seal
x“"j ~ from the gate, but rather it is desirable to relieve the full pressure
of the seal against the gate, or "deenergize" the seal, such that the -
' 'pxessure of the fluid moving through the valve will flow between the
sealandﬂ:egatetoprecludewear . i
Additionally, in same high pressure situations wherein the
| .seconda::y seal is fully effected or energized with no pressure in the
valve body, and pressure is thereafter applied fran the upstream side,
there is no way for the fluid to enter into the bedy without leaking
past the energized upstream secondary seal. Since the upstream .
secondary seal is mechanically energized, it is maintained until the



val ve body, and pressure i's t hereafter applied fromthe upstream side,

there is no way for the fluid to enter into the body w thout |eaking past
t he energi zed upstream secondary seal

Si nce the upstream secondary seal

is £

mechani cally energized, it is maintained until the -4- pressure Ioadroi
the fluid overconmes the nechanical load. |In sane instances, the pressu

of the fluid is great enough to prw%paSt the seal once it overcones the’
e

mechani cal energy of the seal, thereby damaging the resilient sealing ring

contained in the seal.. It is therefore desirable to provide a pressure
relief neans froma secondary seal subjected-to such pressurized fluid

under the above conditions, in which the fluid will force the seal away
fromthe gate and al | ow moverent of the fluid past the seal without

damagi ng the resilient sea

are difficult to replace, particularly in-the field. Speci al tools -are
required to overcone the press fit and the valve body counterbore is
subj ect to damage by gaul | ing between the seat OD and val ve body:

count er bgreesgure lgadnst aheafluwid overcomes the mechehicaledtad.

| In isamgesi rabl e

el ement when the pressure of .the fluid reaches
a selected value. ‘Also, seats that are press fitted into the val ve body

to provide a seat that can be repl aced easily w thout disturbing the press

fit betwelnstanheesseshe presshee ioddihe flul\tc;sr@reag enanght e Mowgmst thvent i on

we provide _a gate val ve conpr|S|n 1 .a val.ve boedy having a val ve
hmuca en

chanber

sq7dr epge it overcomes ergy of the seal, thereby
damaging the re5111ent seallng ring contained in the seal

It 1s_therefore desirable to provide a pressure relief means fram a
secondary seal subjected to such pressurized fluid under the above
conditions, -in which the fluid will fbrce the seal away f:cnlthe gate
and alhuwxmxmment of the fluld past the seal w1thcut damaglng the

re5111ent seal element when the pressure of the flu;d reaches a selected

value.

Also,; seats: that are press f1tted lnto the valve body are dlfflcult
to replace, pertlcularly 1n the fleld Spec1a1 tools are requlred to
overcame the pwess f1t and the valve body ccunterbore is subject to
damage by gaullux;hetween the seat 0D -and valve body counterbore during
installation and removal of the seat. ‘It is desirabie to éfevide'a seat
that can be replaced easily without disturbing the press fit:between the
seat and the body,. | . | :.
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‘and a pair of flow passages aligned at opposite sides of the valve chanber,
and additionally having a.recess around the inner end of each of the
Aligned flow passages; (b) a gate nmenber having an inperforate section
and _a section having a flow passage_t Beret hrough, the gate nmenber being
di sposed within the val ve chanber and being reciprocably novabl e al ong a

| i ne"substantially transverse to the val ve chanber fl ow passages, between a
gate position in which the valve is open and the fl ow passage of the gate
menber . aligns with tArcorsding chabethé | pme pearsts ayeseratnibra watprosdé i om i n
whi ch the valve is closed and the inperforate section aligns with the valve
chanber flow p#Eafeyealvg qompriging: seats, characterized in that: (d)
in each of the recesses around the inner end of the flow passages, at |east
one of the valve sed® corfbrVa}Ry ROFY Mgl wakie RpamRer whikerein gate
menber slides between the open_ and closed posjtion such that the gate forins
a primary seal 3%hamain rfgtesﬂa‘ﬁécp%%%&g%vﬁe?ﬂ%%e‘ba&% FRPIHL e THST

cLosed Posbhonks Sty v SMIEARY ' Sha PR O SN, o SRR P L0
irging means | A Gahg Hinst s T et uRhcetHE of G iy catferte € Taed™
secondary sealﬁggégéé§; to
(b) a gate member having an imperforate sectioﬁ
k,) and a section having a flow passage therethrough, the
- gate member being disposed within the valve-chamber and
being reciprocably movable along a line substantially
transverse to the valve chamber flow passages, between
a gate position in which the valve is open and the flow
passage of the gate member aligns with the valve
eﬁamber flow passages and a gate position in which the
valve is closed and’the imperforate section aligns with

the valve chamber flow passages; -

(e) "valve seats, -characterized in that:

(da) in each of the recesses around the inner end
of.the flow paésages, at least one of the valve Seats
comprising a ring shaped seét against which the gate

‘'member slideslﬁetween the open and closed position such
that the gate forms a primary seal with the ring shaped

_'seaf when the gate is in the valve closed position;
(e) séaling means for sealingly engaéing said

gate to form a secondary seal, and



be positioned at the upstream side of said gate nenber. The present
inpvention will further be illustrated by reference t-o the appended draw ngs
ich illustrate particul ar enbodi nents of a gate valve constructed in
acdcordanoe with t-he present Lngention and in which like parts are given, —
like reference nunberals and wherein: FIGURE 1 is a vertical axial cross/
section illustrating a preferred enbodi nent of a gate valve constructed in
accordance with the present invention, FIGURE 2 is a vertical cross section
taken at line II-Ideyof ﬁ%ﬂ@? - B4, éi&?? i85 QaVNEldd [ Cross
section illustrat i(rf‘g) ar}FrJ te ﬁ)aet]alr\% %ﬁéf@?re e%%%%i%aé/n‘tﬂ%# t aeﬁ%a%lé val ve
incorporatin 8 2 MdHE ARG E N PP Sf ecadd i die presepdivavepiion;
FIGURE 4 is %éhat(}r in(z\gta)lntﬁlz}lfk cross section- of t_ﬁge gat e assenbl s\mtaken g% line
| V-1V of eithkaodddQURESI S urigit fd{AfREnSludivg thédnyi £y Ofe Big@iRHg wedge
constructed in accordance with the present invention; FIGJRE 6.is a side
vi ew of the ddve nE Madypradssmrd o SAIRE SecdidaiE Seak whiah i ¥ontad cross
section of the gate assenbly taken along line. IV-1V of FIGJRES 3 or 8B,
i | lustrating ben pestidrirateds & te il iupstiresdn t$id & aof nep Ik dgret evdegreieelr.f or

evenly applying secondary seals; -8 FIGURE 8A.is a vertical axial cross
section iltlustrating another o - _ _



*preferred enbodi mrent of a gate valve constructed in accordance with the
present invention; FIGURE 8B is a vertical axial cross section illustrating
an alternative preferred enodi mrent of the gate valve. incorporating the
canlng wedge in accordance with the present invention; FIGJRE 8Cis a
verti'cal axial cross section il lustrating an alternatlve preferred
enbbdl ment of the gate valve incorporating a sinplified secondary sealingly

assenbl y; -FIGJURE 8D is a vertical cros sec fe fi.ed . secondary
seal -assenbly used in I GURE 9C, FlI GUR %gngelfnva’g ’\/nBli/]l SWroe e

val ve seat ; 17\t RG89 TA¥LfAese B @HBES 95% | ternate
seal ; and FI GURE 10 15 a vertlcg+ axi a oss sect1on |"l|ﬂf sat??% t he

preferred Qtagh BN EmSaihetd &f Vé"«jé%ecxm%r&ﬁ%s@_@u&héihﬁ‘ eessﬂa‘an@'-f{% no
| ost notion-and spring relief In accordance with the present 1nvention.
Speci fi c efogratnis iferi G lBaV A WAiSH Aikb | psisairdg !‘Pé:?'lﬂéé lde @firagodat e

the use of a secondary seal assenbly. The. gate val ves ilfustrated are of a
rising stefmieyads,Shid hiberéth:t hat shown in U S Patent 4,377,273, which |s
i ncorporated herein by reference. Referring to FIGURES 1 and 8A, .

the gate val verl@mmlmﬁsm.—mahyeaﬁeniwﬂaksmotﬁonamﬁktﬁm@&v Péfedradl ve
chanber 12-therewi thin.- The upper or bonnet portion of the valve (not
shown) nayedexdirerscof & aadetvalire anstomvesit iro ratofdanoewhithhtliy préstes a
closure of the upper end of the chamber 12 and forms a seal between the
val ve bodyirvengbehja stem 14. The val ve '10 includés a gate el enent 15
di sposed w thin the chanber 12. The gate 15 has, generally, surfaces
rectangu| ar i nFE&IRE anlsip,dve:@lcal cross section taken at line II-II of FIGURES
Yot .
1 or 82;
FIGURE 3 is a vertical axial cross section illustrating an _
~ : . . )
alternative preferred embodiment of the gate valve incorporating the
caming wedge in accordance with the present invention;
FIGURE 4 is a horizontal cross section of the gate assembly taken
at line IV-IV of either FIGURES 3 or 8B;
FIGURE 5 is a plan view of a caming wedge conistructed in
accordance with the present invention; |
. FIGURE 6 is a side view of the caming wedge shown in FIGURE 5;
e FIGURE 7 is a horizontal cross section of the gate assesmbly taken
along line IV-IV of FIGURES 3 or 8B, illustrating an altemative
' embodiment of the caming wedge adapted for evenly applying secondary

seals; - .



interconnected at the top with the stem 14. .The stem 14 is adabt ed to
rai se and |l ower the gate 15 upon the sel ective npvenent of the stem 14.

Referring still to FIGURES 1 and BA, the lower end of the stem 14 -

may take the formof a threaded stud 16 which is screwed and pinned |nto,a

t apped di'ametric opening 17 of a cylinder 18 which is received within a Y
o.

cylindrical opening 19 of the gate 15.8 The threaded stud 16 is connected

a cylindrical portion.21 of the stem 14 which is in turn received into an .
openi ng 20 of ‘the gaté 15. An upward conical formation 22 is fornmed around.

the stem 14 abeveukdI8aCyd langéiGia 1 PRtia108 ol %dﬁv%orng’f‘l onB % ’Er event

excessi ve upward novenent of the stem by contact o

d d fdiged t
under si de gfe EABOSiree oﬁfap»ga?,en ‘iéﬁgééﬁigﬁ?%%t@% NSEED 85%81%%

provided in a'variety of manners

F the -

14 may typpeeddny baemtidi;eaded .engagenent -with a yoke:-.nut (not. shown), so
that rotation of the nut "causes |ongitudinal nmovements of the stem 14 and

the gate 15 i nFaGURERBBdis acvextiical taxiiall chfssasm%ain‘ﬂts’@ﬂaﬁlhgsﬁq of -skill

in the art that these and other suitable rreans for attaching the stem 14

to the gat. &m&pmimedmoﬂMgm valbe: ipoefporhtimy @néi on.

Referring again to FIGURE. 1 and 8A, two opposite formations 23, 24

proj ect i npanxngewgdmamr@rncehmﬂalbhe B@sentuimention; nner. ends of the

opposed al i gned flow Eassages 25, 26 of the valve body 11. The gate 15 has

a flowport 15aFIFEEShsughventicaliaxisdscrassnsertiophitlstrating die gate is
noved upvvaﬁii n. -Fl GURE 1 and 8A to be oggned the flow port 15a .
aligns wit ‘fé?@ ezRgd sybodiment) of -the gats) yadveingrrrorabings 27 is w

for med around e chy of t flow ages 26 concentrically into
f or mati ons Jf?h Pﬁcqxﬁgry sea1ingly 4 se%:i

FIGURE 8D is a vertical cross section of the sinplified secondary.
seal assembly used in FIGURE 9C;:
FIGURE 8E is a _perspectiir_e_ view of the valve seat having gate
~ guides;
FIGURE 9 is a cross section of an alternate seal; and -
FIGURE10 is a vertical axial cross section illust:atih(j'?'-fﬂée
prefe.rfed embodiment of a gate valve eonstrucﬁed. with a wedge having no

lost motion and spring relief in accordance with the present invention.

Specific embodiments of a. gate valve are illustrated which will
' accamodate ,t.he use of a secondary seal -'assenbly. The‘gate valves
illustrated are of a rising stem style similar to that shown in U.S8.

Patent 4,377,273, which is incorporated herein by reference.

B
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‘embodi nent of Figures 1-3, a valve seat nmenber 28 having an outwardly

enl arged portion 29 is nounted in the bottomof the recess 27. |In the

gnbi odi ments of FIGURES 8A, 8B, 8C, 8D, a val ve seat body nenber 128
is mpunted in the bottom part of recess 27. As shown in FlGures 1 and 8A, a
seall support ri ng 31, form ng the main body portion of the supplenental or

secoridary seal, is disposed around the 9exterior surface of extended tubul ar
portion 30 (FI GURE 1) or the ring-shaped seat face nenmber 131 of the seat

- body nenber 128 (Iﬂegyﬁl; %)Ha;ggeﬂse_%h ‘Support, r agegvﬁl |1€§9§ner ally

ring-shaped and has an -~ inwardly Telleved recess at- }’ﬁfstaoward t he

- gate. 15 such t beive by lse&ﬁdstqapﬂuﬁw, nuv@galvda@scmk-lshaa%tmnflguratlon in
cross section. The seal %% ﬁ? {urther i ncl udes a pair of
ext endi ng port I BnErE2 r°8 val§ng°t fed Jis <PEEiseidles of the gate

15 as best showmmoﬁrmeauoﬁacﬁnemmaaw togle 34 tnd3pQaas a short
cylindrical pin 34 fixed to a flat inwardly facing surface along the gate

15. The gate 15%%%h HE<TP2ToRE 12305 fopme arfeph Betergcthe 3alte dpdvsHdandl ong each of
its sides. FEaghngam ng edge 35 has a vertical portion 35a at its |ower
.end, above which is provided a slanted portion 35b. The pins 34 are engaged
with the camm ng é@geﬁlﬂg lprin%l%%maﬂdq‘lgierb%ldiMMﬂmV\thﬁmrgate 15 is

noved downward SItI n b¥ g war, d m)verre t. of the stem
14, the pins 35’2)’”0&836\%% ong ’h%‘g%"’dﬁey 3B IS & PoSIT i DA ardh p’tfrtlon 35a
(not shown) tomMepmelatltbatedmgtpersw:on 37 tenMove aEJithdwg support

el ement 31 towar.d tagi %as ngwn in FIGURES 1 and 9A. In U S.. Patent No.
4,377,273, canfPRy dbcg?r F B 13 PR P RO 5 A a8R "% tbnt and back

edb’és for closing mfgd:m@emllgotﬂjamqongﬁr ya seal thé&qgéféﬁ celad |y shown in
Figure 1, and all other F| ur.es, and in U S
Pat ent NO 4 3?(:7:1&2113\3}' form of a threaded stud 16 which is screwed and
pmned into a epped dJ.anetrJ.c opening 17 of a cylmder 18 which is
received within a cylindrical opening 19 of the gate 15. The threaded
stud 16 is connected to a cylindrical portion 21 of the stem 14 which is-
mturn received into an opening 20 of the gate 15. 2n upward conical
formation 22 is formed around the stem 14 above the cyliﬁdricai portion
21 to provide a stop to prevent excessive upwerd movement of the stem by
\‘?\ ‘contact of formation 22 with the underside of the bonnet (not shown).
- Vertical movement of the stem may be provided in a variety of
manners. In the embodiment 1llustrated, thﬂ stem 14 may typically have
u threaded engage.'nent th.h a yoke nut (not shom) : SO that rotation of the
mut causes longitudinal movements of the stem 14 and the gate 15 in
either direction. | |
It will be appreciated by those of skill in the art that these amd
other suitable means for attaching the stem 14 to the gate 15 may be
utilized in accordance with the present inventicn, |
Referring again to FIGURE 1 gzpd 8a, ) two opposite formations
23, 24 project into the charr.ber 12 of the valve 10 around the inner ends
of the opposed aligned flow passages 25, 26 of the valve body 11. The
gate 15 has a flowport 15a therethrough which is positioned such that
vhen the gate is moved upwardly in FIGURE 1 znd EA . to be opened,

the flow port 15a alicns with passaoces 25 and 26.



Srmmebemet—eas s 8 m T ST STema mmmm———T

i ncorporated herein by reference as set out .above, the secondary seal
should be initially made up nechanically to cause the secondary seal 36a to
.sealingly engage the face of gate 15 (presunming flowis fromflow passage
26.to fl ow passage 25). Thereafter, if there i.s any |eakage around the —~,
netal -to-netal seal, the force fronrthe pressure of the fluid in the botys
of the valve acting on seal neans 36 to force the seal 36a into-engagenent
with the gate face will be significaptdly greater than the force fromthe
pressure of the fluid in the body ‘of "t he .val ve acting on- seal neans 36 to
force the seal 36a out of the .engagenrent with the gate face. Both of these
forces will usually be significantly greater than the nechanical force of
the spring menber 40. It has been found, however, that the fluid pressure

w thin the valve can be used to act to open the secondary seal, and that
the back edge of the groove 45 shown in U S. Patent No. 4,377, 273 may. be
elimnated, as shown in FIGURES 1, 3. 8a and P.R of the present di scl osure.
-12- Referrrng still- to FIGURES 1 and 8A a secondary seal. nenber is

provi ded which includes seal npbans 36 supported by the ring-shaped support
el enent 31 such that novenent of the seal support ring 31 forces the sea
nmeans. 36 to engage the gate, .15 to forma secondary seal. The seal neans
36 is conprised of a stepped annul ar ring having an inner recess 37 such

' 55 553 PR oRahE A 7 5P oA S e ol

nount ed-t%ag%%ege% %a&ﬁuc%gtpi/ca& \%e%hﬁgu%s(}thef suﬂ%%ge nmeans. T_he_,

val ve 10 I ntlfudes neans energrzrng f he "seCo ry seal priayy

to-substagﬁg&hngh 1 ofy g %%nﬁ&f S fall lﬁﬂ%ﬁ i zed

seal neans drmrr%nt ust rat B hé\;l?:g a o 9

: enlarged portlon 29 is mounted in the bottcn\of the recess 27 In the
embodiments of FIGURES 8A SB 8cC, 8D - a valve seat body member

128 is mounted in the_bottcnxpaxt of recess 27.

As shom in FIGURES 1 and 84, a seal support ring 31, forming the
main body portion of the supplerental or secondary: seal, is disposed
~ around the exterior surface of 'extended tubular portion 30 (FIGURE 1) or ;
the ring-shaped seat face member 131 of ‘the seat body member 128 (FIGURE . |

Eat

84). The seal support ring 31 is generally rlng-shaped and has an _ 'V



in FIGURES 1 and 8A the neans for quickly deenergizing the secondary seal

I ncl udes an energizing ring 38 slidably disposed within the inner recess 37
gnd a conpressible; elastomeric seal ring 39 disposed between the

energi zing ring 38 and the seal means 36. The seal. ring 39 nmay be conprised
of &ny material having suitable conpreﬁﬁtple, el astomeric properties such

t hat ™Upon novenent of the energizing g 38 to onpress the seal ring 39

when:t he secondary. se ef f ect ed, seal ring 39 co esses and
spreads out vvar”dlazxjﬁ ?bwﬁfﬁe‘?fsu?td s tmﬁ%??tﬁllpf“%%ﬁg&essi bl e seal .
In an enbodi mesil, siphirt 38R 31 hidJan3P-shiped @SHTIduER Son0fn @osPERERSSI DI €,

el astoneric o-ring _having a substantially circular cross-section. |In the

preferred enbddF Mk SBIrFragRE Tother Haclaees|2 PARGE s5terding gasionsed of a

conpressi bl e @zasgmlma%n%s@ﬁﬁerﬁﬂs%%%eaﬁs g@gkf usion el ement
150. The preferred enbodi nent 7includes a neans for providing pressure

relief for th(,ihg'(’;’ailn 5??6@‘452 362Ch| extending particn Bat 8 hasndedtirttrent of FlI GURES 1
and 8A, the pr s_ingl er 40 di sposed
Al 1 IEA0S, 141G IH%%?@&%B{& e

bet ween t he b sea suppori r e ene°r”§| Zlng ring 38.
The spring magadmlls 4&hé1astealsseir8etedcls¢usimgumgela@ms difspaided/ alobg Sel ect ed

such that once ﬁ o] tvveen t he seal a}éazs 36 and the gate 15 is
‘effected, ‘the ?%H’ B8 @I GBS TRt §rns P8rte i s exerted

on the seal rrmaao.ae e(.@,nd:ou@mcsaecpmzﬁeau Yaf@ipBithionS S| 9 in
FIGURES 1 and 8A) by pressurized fluid fran the upstream si (or fromthe

passageway 26 ¥HEMPAIYEURES STNEBAT® TiReaE F@é@?—éﬁa’@ﬁrt he spring 40,
in turn, allowpef b Geahs rrem%%&wmee&w&%&ggg?te 15 on the

upStream side in order to prevent destruction of t i-ent seal el enent
36a. It will Dlowmmricryestiof Kot stehd4 s theebing Gh rove alopmtteiedad 8% Spri ng

constant is d%ﬁg%gﬁiﬁoﬁm&;‘&:{%%i q,l,og s%&gprtwawg ﬁ%?ﬁkmnﬁ%s 36, seal
portion 35b to move the ring sﬁpport element 31 toward f.he gate as shown )
* in FIGURES 1 and 9A. | | S
In U.S. Patent No. 4,377, 273". carming edges were pfdvide’d by
grooves 45 havmg front and back edges for clos:.ng and opem.ng |
 the seeondaxy seal, As partzcularly shown in Figure 1, and all other
Figures L . and in U.S. Patent No. 4,377,273,
\f"' : :.nco::po*ated here:.n by reference as set cut above, 1-.he secondary seal
" should be initially made up mechanically to cause the secondary seal 36a
to sealingly engage the face of gate 15 (presuming flow is from flow
passage 26 to flow passage 25). Thereafter, if there is any leakaée
ammd'ﬂie""neﬁl-{:o-netal seal, the foree fram the pressure of the fiuid
in the body of the valve acting on seal means 36 to force the seal 36a
_ into engagement with the gate face w:.ll be significantly greater than
‘the force from t.'he pressu.re of the flu;d in the body of the valve acting
on seal means 36 to’ force the seal 36a out of the engagesment wn-.h the
cate face. Boﬂ'z of these forces will usually be szgmﬁcantly grea..er
than the mechanical force of the spring member 40 It has been found,
however, that the fluid pressure within the valve can be used to act to
" open the secondary seal, and that the i:ack"edge of the groove 45 shown
P " in u.s. Patent.No. 4,377,273 may be eliﬁnaied, as shown in FIGURES 1,

3, Ra and FR of the vresent disclosure.



ring 39, and seal elenent 36a, and their abi.lity to wthstand a certain

t hreshol d pressure. Such selection is a matter of design which wll be
known to those of skill in the art in view of the present disclosure. The
spring menber 40 may be conprised of a ng?b_er of suitable springs providng
the desired spring constant for a particufar deS| gn of sealing neans. | My
the preferred enbodi ment, the spring nenber 40 is conprised of a belleville
spring having a sui tmbéxemmtingtocmmwebﬁ&tﬁﬂoﬁd&yﬁeﬁida&r §s desired.

| evel of pressure;: LI rlg%/ﬁ_‘ so.be ap Oring seal. Accordin t he

enbodi nents of t K& PFe IPFAPEST TBh "I PRROEH Y r &ed 8A and 8B

provide both a nnﬂdpartfabmuﬂsl ISBRMIAE RESHER Jelte GbaABGpdt BANS1 kQkedUi CKIY
- deenergi zing the seal- 36. The gate valve of the present |nvent|on nmay

incl ude a cooper &9 #§! FETEmEtergrreciie GBI E2E0m L eaepdary sRelige sl i dabky. -
mount ed al ong 0ppOSIse seiiCkEinls LG Balst $¥ G/ktbiial SRRYETEL 1ind wedge i s

effected prior to the novenent -of -t hé ‘gate upon't he -opening o e gate,

" whereby the secon@aryre@eam F!thé!ehémgsmd'egmlirlstmmmfmt he g?r{)e
across the seal . Ref err| ng Fl RES nd 8B, jn WhICh | i ke menbers

to FIGURES | and“8X &F4-Gr vté%fea é rgfereﬁcfé%‘r‘iﬁ‘fré‘? 3% {BUGF ef err ed

enbodi ment of a gesibienbast dleRA PN MR tHURE sdalCiAEE mby\@f&g figisghowm I n

the description of the enbodi nent showi i'n FIGURES 3-6 and 8B, the terns
"vertical' and "RoPHELFEHRPleRSused in reference to a val ve ‘hHaving the

orientation shown i MEWGIVERAD Rriker SR1uMEES Riafls SorVkNdgizgnSHRWN i'n the
upright position with tthe stem extendi ng upwardly out of the top of the

val ve. 14 - FeSPeRR pRyLECicst tor pbFpRESUsan rYemnt ofdhe gitei g wedge 60 ;_,
has a generally p&elapaukaly &amlkwgai 2hhsMRY 1 BY R %&%&ﬁé&aﬁé

~ extendi ng
in FIGURES 1 and 8A the means for quz.ckly deenerg:.z:.ng the secondary

seal :.ncludes an energ:.zmg ring 38 slldably d:.sposed w:.th.m the inper.
recess 37 and a cmpress:.blc, elastmer...c seal rmg 39 dlsposed betwce'x
the cncrg:.z:.ng nng 38 and the seal means 36. The seal ring 39 may e
cmpnscd oI any matenal having sm.tablc ccrprcss:ble, elastcxncr:.c .
pro'acrt.,.es such t-_hat upon mvcmnt of t.he encrgxzmg r:mg 3_8 to oconpress
the seal n.ng 39 w‘1en the secondazy secal is e;fcc..ed, 2 seal ring 39

L

ca@zcsscs and sp-eads outwardly to form a fluid tlgh* ’ssentially .
mcmpress:hle scal In an ezboca.mrt, 1.he scal r:.ng 39 is ccrpnsco of
a cmprcss:.ble, elastcmerlc O-r.mg having a substantzally c:u:cular

C

cross-secuon In the pr cferrcd erbod:unen of I‘IGURD 10, the seal ring

_ 39 1s ocmpnsed of a ca-1prcssz.b1e elastcrenc r:mg which incorporates an
antl-@:trusmn element 150 B _
: _ 'rhe preferrcd enbodmcnt includes a- means for provid:.ng
pressure rc11ef for thc scal means 36 In t.he 111ust.rated e:rbodzmcnt of
FIGURES J. and 8A the pxcosurc rclch rrcans mcludcs a spring m.mbcr 40
d.zsposed bci:wcen the base of the seal supporl. ring 31 and the energ:.z:.ng
ring 38. The spr:.ng mnber 40 has a selected spn.ng constant of a value
sclectcd such t.hat once a seal bc‘.:wccn the seal mcans 36 and the gate 15 s
is effccted, the spnng nanber 40 w:Lll cmpress when a g:.ven forcc is ,

cxerted on the seal means 36 (and more <pcc:.f1ca11y agamst seal r:.ng 39



therein. The recess 62 includes canm ng edges 35 which are essentially
identical in function and simlar in configuration to the canm ng edges 35
shown in FIGURES 1-and 8A. In particular, the camm ng edge 35 has a
vertical portiqn 35a at its |ower end and an upper slanted portion 35b. As
des r,,tbed ‘for FIGURES 1 and 8A, the -cahin ng edge 35 engages in use with the
pins[34 in a cam and foll ower nmanner such that when the gate 15 i s noved
downivar dl y t oisFERESe afiDSA ) tyOfrebyir 1268 f ROIVERA! the RBULEIREicdfcrt he stem 14,
t he }ol ns 34 mpve along the edge 35 froma p05|t|on al ong edge 35a toward a
posi tion al on§FBJIYe PaSEItRY ﬁ%ﬁ’é’"’i’ﬂ%*’?‘?"ﬁ? Lapitirt SrecrEressei Phward the gate
15 to form t heneSgeRAAY, YinSRBY, 21188 Wedaa REhALE & hivel MalEerd h@i I Of

opposi ng tabs 64 extending outwardly fromeither side to engage within"
mati ng channeBafe 136 thetupetraan idd 3n opden telpatverthéesyarctiod BEght dabl y supports
t he wedge 60 LAl ;ppvemrent as shown in FIGURES 3,8B and 4. The
‘wedge 60 addl%%%nﬂg{]g&g%%prl se%oa hori zontal slot 68 having a general |y
rectangul ar conf ilguwidl benndepstotd tlat b belertion 4% a \patticiler epridgai ned i n
greater detail. bel oW, t he horlzo t 68 is confl ured to f|t onto the .
Pover por L1 on TFETRA® SERRPTS T IR AP SURTE SRR ag50 and ¢ he

stem 14 in t heingeds] iafdlsedli d10ht QBa, £nd Fehélir TbRIREY tRQ{tﬁEﬁ’ah&IG ceftaf GUI RES 3 and
8B the | ower portion of the stem 14 includes a | ongitudinal sectl on 121

havi ng a rect AF§EeY} PESAFR guTusk isBIFCHAP AD A imPEEE Ff derig hichadiiore .

transverse negRes +l bosedSKiNAW BQ &e%aﬁaul;@&he%zdsém%ml&q}é om is secur ed
to the longitudinal section 121 such that the two menbers are configured |n_

the form of an i rErersbrigy pbtvek 40 may\be cirprined of £INDYRESE JuitakleSB . in t he

A e W

t han t he cor r eeigchengs. Widithe @fefé:h'edgﬂ:bezréxﬁ tﬁejspz’mgqeweqmurl zontal length

of the transverse, sec ( er t han_the hori zont | ength of the
| ongi t udi nal %?_%ef){lﬁ'ﬁ]& vé?ﬁ 3 SRR P5E IS respondl ng

hor.i zontal | eaare&eaftotﬁaemgﬁteea&eaﬁ&vahmmrﬂ GURED aBscamrdzr33, t he
O-ring seal. ' . _
Accord.ingiy, the arbodire.nts of the present imrention illustrated
in FIGURES 1, 8a and83 provide both a means fo:: upstream pressure
relief and a means for quickly deenergizing the seal 36.
\’ P The gate valve of the present invention may include a
cooperating cam means which cmﬁ:rises a camming wedge slidably mounted
along.opposite siées of the gate such that- mve:ent of the wedge is _
\-" effected prior to the movement of the gate upon the opening of t.he gate,
whereby the secondazy seal is deenergized prior to movement o_.f. the gate
| across the seal. Referring to FIGURES 3 - 6 and 8B, in which like
renbers .to FIGURES 1. and 84 are given like reference numerals, the .
preferred erbodment of a gate valve incorporating such a canming wedge
is shown. In the uescnpt:.on of the etbod:.nent shown in FIGURES 3-6 and
8B the temms "vert:u:al" and "horizontal" are used m reference t
valve havmg the orientation shown, in FIGURES 3 or 8B, wherein a valve
is shom in t.he upnght posztmn with the stem exte.rm:.ng upwardly out of

the top of the valve.



- 15 - transverse section 116 is configured at each end to be slidably
received wwthin the horizontal slot 68 of the wedge 60 such that freedom of
pl ay between the wedge 60 and the horizontal slot 68 in the vertical
direction is minimzed. The gate 15 ingjudes a |ongitudinal slot 120 —
(FI GURES' 3 and 8B) adapted to slidably receive the |ongitudinal section ﬂgﬂ
and ja transverse slot 117 adapted to slidably receive the transverse
sect{ion 116. The I dln 20.'is configured:such that ‘it slidably
r eCEll ves the | ong|fo a’II S&Ff%ﬁslémﬁ'd%quemot@a af r eedom of

| ati't udi nal wmptreaimjub& @atigurkbicn atoh &l i tedd @ ke td. The
transverse slg 117 has. a greater vertical. dimension than the transverse

section 116 Dy Jhe Feesd é%%uqeémi@%ﬁm@laeahsmm of the
sten 14 is prigaeciad 1M ARQWn SRTARIROMI NG FONCIED! 59f Lhe gate 15. For
purposes of assenbly, it should be understood that |n°af"f1e T9°tst r at ed

embodi ment , t3ﬁéh%rinzm 10#'65&3"— s &c pirbivalanyittié kanodngt dége BHRG & udi nal

section 121 Sl Exh%?% a4 wi_dt h |%€§el ect ed to provi de

sui tabl e strengt for t expec alonsuo”ﬁert rmIarIy, t he
hori zont al crﬁesiescse:eﬁlfonammmng*aﬂm M, thBeamtfd e 33?&99'&085 Eh%secrl tical, but
nmust be suffi C&nﬂﬁé%‘%s s?s]s than the horizontal cross-sectional |ength of the
gate 15 to ace & & iy W%ﬁé’“@?ﬁﬂ@lﬂ“ﬁ%n‘é‘egﬁmﬁ)f the gate

15 to accommeaieai dahathics Qnc10deatid el tBgL e Wm b 5 aLaRee is best
illustrated in F GURE 4. 1t will be appreciated that: ot her configurations

of the stem f#¥® cf@‘%PB‘B’ 34:0e ¢ang e edgr 35Eronta) positdeh elonpedvenmdat e
assenbly of tRebares mrﬁo&g%a&@;%@m Aétfzkln Q.P%B{e§e” i“"e“t'on
n,

Accordi ngly, when the vaI ve 107is’in a closed positr as s i n FI GURE
3 and 8B t he teBEdiragare 36 4P e thecseqondhveessabd | by the downvvard

The wedge 60 also mcluoes a pair of opposmg tabs 64 extend.mg

outwardly from either side to engage w:.thm mating channels 126 in the
gate 15 such that the' gate 15° sl;dably supports the waeae 60 for '
longitudinal movement as shown in FIGURES 3,83 and 4. The wedge 60
additionally Cmbrises a horizontal slot 68 having a generally
rectangular configurati'.dn in cmss—seetion. As will be explamed 1n
greater detail below, the horizontal slot 68 is configured to fit onto

J

the lower port:.on of the stem 14 such that play between the weage 60 and

s
the =tem 14 in the vert;cal direction is minimized." ’a_
Referring to FIGURES 3 and 8B the lower portion of the stem 14 o

Jncludes a longltud:.nal section 121 havmg a rectangular omf:.guratlon '
in horizontal cross-sectzon A transverse merber 116, also having .
rectangular sides and bottm, is secured d':e long:.tudmal section 121 "
such that the two members are configured in the form of an :nverted
‘block T. As shom in FIGURES 3 and 8B, in the prefen'ed enbodinent, the
horizontal width of the transverse nenber 116 is greater than the |
 horizontal width of the longitudinal member 121, but less than the
corresponding width of the gate 15. Further, the horizental length of
the transverse section 116 is greater than the horizontal leng-r.h of the
long:.tud:.nal rember 121, but substant:.ally equal to the correspondmg '
~ horizontal length of the gate 15. As shown in FIGURES 3 and £3, the

e



hovenent of the candng wedge 60. Wwen it is desired to open the valve, the
upward novenent of the stem 14 for the selected distance 125 wll raise the
camm ng wedge 60 without a correspondi ng novenent of the gate 15. This
Y| ost _notion" allows the canm ng wedge 60 to substantially release the

secq{r}dar%"seal before any upward noverrent5 of the gate 15 is provided.
-16-7In this regard, it should be noticed that upon the novenent of the

gate 15 downwarghisvérge GbaSE §1861sVa@h¥RurdiNe AbAhadl feh8 Bkl Bl vegal UpoN

the gate 15 will cause the gate 15 to Seek the highest position as shown in
FI GURES 3 and SBthip|the bagizenial glot|6§\afr thevedee (ot tiae foeedon deplafor the gate

15 whereby the g 4 \ QA . Stop. ta insure that the
Alebn t@&éﬂ@é“io %H& alée %&%&1%&@6@:}1 g% vertical

freedomfor lost notion 1§ provided upon the upward novérent” of the stem
14. Referring AjméhidoisPii@GuREEds, an al ternative design for the-cam ng edges

35 shown in FlI GURES 1, .3,.8A d 8B is discl ich provides a neans for
liniting the for_ceghevxh e i%ﬁﬂ?ﬁea- s?%n@b?fgﬁ?ﬁ ?g’zgﬁq" Y@I%E?é’c?"gd 8)n -
particul ar, thesdsped/tsgliadRereddiverade Digitodihiigss-edn 101 biicd ude an upper

vertical portion 35c( shown -%Qé)st ed). The vertical portion 35c is disposed
substantial |y pIPEMEEf s 11 f0aptad to slidpRly Fagedve Hhej transuerse gettigrhat t he

engagement of tiie, fflel @At s34t Wbd b bRL1BAAGLIPEWisk s e novenment of

the ring shaped support. element 31 toward the gate 15 and W Il thereby
cease further tiegtivesmtheglopgitedipalseection 4Ry avprovidedeliaiyed fgesdowet 0 FI GURE 7,

there | s Shown 2iahhol BRbht? of Hhe dhdiPRl s0ferddits GAI At YPYE, 60 OF FI CURES:
5-6 adapted to center the gate 1 et ween opposi ng secondary Seal s such
t hat . t he secondemsversalsictalld hey endryatap yhitdchl dimensilen whani the Rir&idilirse/, t he

wedge 00 T8 MaNeLti RIR BAS) Sefulllh! AHEAYL0D: WG] ALY poss sect i on
. stem 14 is provided without correspor_xii.n_g_nwa:ent of the gate 15.

'}"o._t' purposes of assgtbly, it shculdbe understood that in _t.he
illusﬁrated enbodinent,_ the horizontal.-cross-sectional wxdt.h of the
longitudinal section 121 is not critical so long as a width is selected
to provide suit;able 'stre:xgﬂ'a for the load expectations on the stem 14.
Similarl)l', the ﬁérizonfai cros;_-séctior_:all. length of the section 121 is
not cri"tical,_bﬁt mast be suff:iciently less than the horizental .

\— cross-secticnal length of the gate 15 to accomodate the sliding of the
‘ stem 114 to one 'sid.e of the gate 15 to ac'ccmnpda_te installation of the
. wedges 60. '.l‘h:Ls ci.earance is Eest illustrated in FIGURE 4. It will be
\,_,,4 appreciafgd that other configurations éf the stem 14, wedge 60, and gate
15 may be utilized to accomodate assembly of the three members in
acqofdarlpé with the present invéntion. _ - _ | _

Accordingly, when the valve 10 is in a closed position, as shown in -
Flm 3 and 8B the secondary seal has i:een effected by the dowm'ard
movement of the camming wedge 60. When it is desired to open the valve,
the upward movement of the stem 14 for the selected distance 125 will
raise the camming wedgé 60 w:.t.hout 'a. oorre_s_ponﬁi.ng_ movement of the gate -
15, This "lost x-'ot_ion" allgu;s ﬁe carring we<:ige 60 to substani:ia_lly
release the secondary seal before ar:y.upvw;ard movenent of the gate 15 is

_ provided. -



FIGURE 4. In the enbodi nent shown in FIGURE 7, however, the wedge 60 is of
a di nension such that when the wedge 60 is m)unted onto the gate 15,

cl earance is provided between the tabs 64 and the bottom of- the rating N
channel s 126 and between the wedge 60 and the gate 15 in order .to allow—~

| atitudinal novenent of the wedge 8® im relation to the gate 15 as shovvhqay
the arrow 66. Accordi ngly, when wedges having cl earance for such

| atitudi nal novenent are nounted to the gate 15 as .shown i-n.FIGURE 7, the
wedges float toI2dhbersars W%I%%ﬁ?gﬁ%ﬁtomm Gavewnbef ween opposi ng

secondary segl§ ﬁ%w%%%otc'l'ége thbSaiigalfe 855 o‘%V&Q# EEEI ied to the

opposi ng sides of the gate 15 1/ Referring to Phe preferred
enbodi nent otheugbe @b walh/\eacstgeﬂklﬁtwlﬁftotﬂeelspacmgﬂe%s posztﬁthRESnS and 8B and

with the spring R nd 8 I S _shown he |-ack of space 125
yields a transvesrﬂs% f’“{%] ?m?%%‘fe%tl yt°3§°wlﬂ$e fer116. |

Addi ti onal | ythe dalbé 35 ahdresii mrgawamh&ueuthegamﬂttsuaph% €a€ﬁrl-mﬂe28 of FI GURES
8A and 8B. In addltlon as seen irn FI GURE 11, ‘the yoke includes a preferred

met hod of |.i HREithe freegm &7 It Brtiehis g@&'%ﬁ?am teaa5y mermptefsi on of
"spring 40. The dByasd travel of seal suppbrt ring 31:‘toward gate 15 is
limted to prevent conpressing spring 40 solid. The lintation of the
travel of seal %&p@m asmgtoetﬁf% %mmmdﬁi}gn forethe feamméngl 53 of seal

support ring € il hla [y 31.js then
prevented fro scourl ng th ace o'irﬂh at.e 1‘?%{3 ss%ﬁopl %‘g an?Aefﬁ‘rther

downwar d rmvmamt‘omlmmgm eorﬂ;éwaﬂit\euch gheatecimyosehl s Bffeftage 153 cont act < S.
Qounvar 4 movERRY PR, G TPt RPTeT BY B SR TR AF RSt ontnt of the.
stem14 is amrpéﬁtsdaeeohymsaﬁpkmggmsmmp 'Iﬁelkreﬂ:ﬁﬂl@amon 35¢c is '
disposed subsbant:.ally parallel to the side of the gate 15 in use such |
that the engagemént of ﬂ)e follower pin 34 mth t.he edge 35c w:.ll cease
moverent of the ring shaped support element 31 taward the gate 15 and
‘will thereby cease further t'n.ghtening of the secondary seal ' h
kfen:ing now to FIGURE 7, ‘there is sho-m an alternat:.ve embocment |
of the carm...ng wedge 60 of FIGURES 5-6 adapted to center the gate 15 . |
between oppos...ng seoondary seals such that the secondary seals are o

evenly appl:.ed AsshammFIwRE 7, thewedge GOmayhaweﬂzesarre
basic oonf:.gurat:.on in horzzontal cross-sect:.on as the wedqe 60 shown i.n
FIGURE 4. In the embodiment shommFIGURE 7, hcuever.ﬂmewedge 60 is Q

of a dimension suchthatvmenthewedge 60 is rmmted ontoﬂegate 15,
Clearance is provided between the tabs 64 and the ‘bottom of the mating
charnels 126 and between the wedge 60 a.nd the gate: 15 in order to allow.
lat:.tudmal movement of the wedge 60 in relatlon to the gate 15 as sho-n _
by the arrow 66. ' |

Aooordmgly, when wedges having clearance for :sach lat:.tudinal
nove'nent are munted to the gate 15 as shown in FIGURE 7, the wedges |
float to oa'rpensate for msaligment of the gate between oppos:.ng _ |
secondary seals and insure t'hat the seals are evenly applied to the o

opposing sideés of the gate 15,



v

the outer end of stem 14 and adjusting stop nut 154 to stop on a stem nut

155 | ocat ed between bonnet 156, and handl e 157. The adjustnent of stop nut

154 to a position where it stops agai nst stem nut 155 should coincide with
the abutting of, seal support ring surface 153 with the face of gate 15.

Li muhg- t'he downward novenent of the stem 14 al so prevents overstressing
camm ng wedge 60, seal support ring 31, gate 15, and stem 14. Referring to
FIGURE 8C for an alternate secondary seal, seat body nenber 148 incl udes

tubul ar portion 149 f4 .1 d] e e Il h d secondary seal nenber
140. Secondary seal rr%ﬁ’% ar %Zgﬁﬁfnnggﬁgg%%%%%ﬁ R #5022 Wl ng an

annul ar resil i entll@witireutt sphck0 225nEEIHGERES (30arkiHEB dnwattiHeagpk g 48Wef ace 142 of
t he body of secor}g&% Zgg% ,Sn-enber 140 b%/? press fitting or other suitable
seal neans. Secondary ABREEP™ 1481 13k REFPICR ARt disddnn toasyeasee " T ri ng
or other suitabl ei&eal? Isigantflly £&GRVRNmkEk ﬁﬁgr%ygogﬁ%'%%; he body

tu

adapted to sealingly engage the outward facing surface o ul ar nmenber
149. In the ill Rid™RSSE it il thPicce GRREIB QL FIREES e®brididry seal means

includes a springp. oy dddseiBeleet 4t 4 ed, be econdar eal nenber
140 and the shoul der” 144 on 'seat bé)%y d;lrrz"]?ﬁc)%'r %4%&%@3%5&5’7& **%h annul ar-

ri ng extension 15ghtdpfdindtBB)tighasnihe ofi theasdcosihnrys sal bhadypresngess 148 to
forma pocket 145 f. h sgri ng .14 pri-ng_nmepber 141 maintains the
contact between téﬁ;elgéqu’on ary seé"fa"%rlegﬁs' n R E ety dte 142

The spring menbenitidds wi pdevenerganieesiheting @ 2. ors einitaronregd @d on the
secondary seal ans bgég{lessuri zed fluid fromthe upstream side.all ow ng

thg_secondary sea RO Y o RV e “Hfayt 5 BTTPEhEERabe LrsT Spretid ofifetk eam si de
in order to pr eve-ﬁﬁgoﬂeﬁbg ug;tai,&mi,-@fgat;@es,r eﬁg_lsggnguﬁ&alr,ﬁjlﬁ@{mMOa on the

upst re?‘m si de. prevented from séoﬁring the face of gate 15 by stopping any further
downward ﬁovmnt of the gate 15 _aftef seal support ring face 153
contacts the gate 15. Downward rovement of the gate is limited by
stopping the downward movemcnt of stem 14. Limitation of the downward
movement of the stem 14 is acconplished by suppiyinq a stop nu.": 154 .on
the _o'i:ter end of stem 14 and adjusting stop nut 154 to stop on a stem
nut 155 located between bennet 156 and handle 157. The adjustment of
\(/ : stop nut 154 to a position where it stops againét stem nut 155 should
coincide with the abutting of seal sufport ring surface 153 w1ﬂ1 the
face of gate 15. Limiting the downward movement of thc stem 14 also
K../ ' ) prevents ove:stre_,ssiﬁg canming wedge 60, seal support ring 31, gate 15,
ana stem 14. _ o | '
Referring to FIGURE 8C for an alternate secondary seal, seat body
- menber 148 includes tubular portion 149 to 'slidingly engage ring shaped
secondary seal member 140. Secondary seal mewber 140 includes an
annulaxr ring body having an _annula:__resilimt element 140a mounted to
the inward facing_- surface 142 of the body of secondary scal member 140
by press fitting or other suitable seal means. Secondary seal xrm'bér
. .140 further includes an.O-ring, "T" ring or other suitable scal ring
140b received in a groove 150 of the body adapted to sealingly engage
the outward facing surface of tubular member 149. In the illustrated
cmbodiment of FI,GURE.BC. the secondary seal means includes a spring



In the preferred enbodi nent of FI GURE 8C, seal nenbers 140 incoporate gate
gui des 143 whi ch extend al ong opposite sides-of the gate 15 as best shown
on FI GURES 8D and 8E. The spring 141 may be nade of a belleville spring,

el astomeri-c "O'-ring or other suitable material. The instant invention has
been di-scl osed in connection with specific enbodiments. However it mnlku,
be apparent to those skilled in the art, that variations fromthe
illustrated enbodonents may be - undertaken wi t hout departing fromthe
spirit and sc o{ e |nventlon For exanpl e, the canm ng wedge 60 of

FI GURE 7 coulﬁé%f P9854 FRESPSHOTOSREHEY] Torb Peher 149rand dibersheuledrown | n

FI GURES 1 andsa; mudahwy hehBerP1RY | RiQBhatay, Iau?%ﬁnuim't.‘llzgg &%&;"‘ee'ls% he gate and
the stem upon the o r‘@em ng‘aof t he val ve. ddi ti onal e pressure rel ease

means or spri Hgo4EEvd MY PoP%"e#ﬁE*b‘-r’ﬁéraF@éra lﬂsdotfmermddatrmmt shown in

FI. GURES 3 ands38umk QpiiA qg@ t . ans. g |eI d when a -

sel ected pressure Iepvlé 5? Sglg%'r"%lgm so PreRdhs nechani sm

could be i ncommeehal mwstdné tbtmg@w Ieeat s;:ﬁccﬁ.kﬁUREe ssﬁngmfd' ngly,

because many y, &r")ﬁfgmgnd dif ferent enbodi nents may be. nmade within the scope
nc

of the inventTve concept: heref FYRATRT thertsr 7 mtsefs‘tructures or
mat eri al s herm:istwpiebﬁugm 00bhia BAd the GRURER TBRY 19880 Leal %«?8‘%%’8' y be made
“the

in the enbodi nepnts herein detailed in accordance Wt scriptive
requi rents of SPhES§ P move peyHop she mieriStdde hstreanidelét ardes herei n are
to be interpretgdvas abié:&t—i&&%é e ?é&@'n@% sdaf! f‘a—LAt”Mo Qtﬁgnse "Teflon® is

a registered trade mark
~ upstream side.

In the preferred embodiment of FIGURE 8¢, seal members 140

incorporate gate gu.:.des 143 which extend along oppos.lte sides of t.hc
gate 15 as best shown on FIGURES 8D and 8E. R

The spring 141 may be made of a belleville spnng, elastmer
"o"-nng or other suitable material.

The instant invention has been disclosed in connection with
specific embodiments. . However it will be apparent to those. skilled in
the art that variations from the illustrated embodinents may be -
undertaken without departing from the spirit and scope of the invention. \/
For example, the camming wedge 60 of FIGUR'E 7 could further be -
incorporated into the embodiment shown in FIGURES 1 and8A, without the S~

provision for lost motion between the gate and the stem upon the opening. | \J

of the valve. Adéitionally, the pressure release means or spring member
could be incorporated into the embodimént shown in FIGURES 3 and 8B to
insire that the seal means "3_6"wo'\::1d yield when a selected pressure level
was reached upstream.. Also the split seat mechanism could be
incorporated into the embodiments of FIGURE - 8C. |

-

 Accordingly, because many varying and different embodiments may be
made within the scope of the inventive ‘concept herein taught including
equivalent ‘strictures ‘'or materials hereafter thought of, and because -
many modifications may be made in the crbodiments herein detailed in

L 3
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-20- CLAIMS: 1. A gate valve(l0), conprising: (a) a valve body having a

val ve chanber therein and a ,pair of flow passages aligned at opposite
sides of the .vakve chanber, -and additionally having a recess around
the+ inner end of each of - the aligned flow passages; (b) a gate
nEnﬁeT (15) 'having an inperforate section and a section having

a “low passage theret hrough, t he q%%e menber being di sposed wthin.
t he val ve chanber and bei ng reci procablvy vabl e along a line substantially

transverse to the valve chanber flow passages, bet ween a gate position
in which the valve is open and the flow passage of the gate nenber
aligns with the val ve chanber flow passages and a gate position in which

the valve abSraah@sed ag}éaeéa‘iguw? rEQiAeResr bEOhaA LNt 4 ot Be val ve
chanber f!OM/passages;t?Ct - valve seats (28, (128 & 13?? 148) ,
charact eri zgfadrstbdfithat he dbthidaCherdintdlR £8ARS SAterproted ashel Julpsdtivend
of  the flow passages, at | east one of the valve seats conprises a ring
shaped seat ap@aiotsin W lehitihg s@de¢ nNenber slides between the open and '
cl osed position such that gate forns a prinmary seal with the ring shaped

seat when thaggatgyn Sd i thewered | saie peatitj on; (e) sealing nmeans for
seal i ngl'y engagi ng said gate .

Y



to forma secondary seal, and (f) urging neans (31, 34, 35, 140a, 140b,-
40, 48 39, 141) for wurging said sealing neans in sealing engagenent
with said gate when the valve is closed, said urging nmeans including
means for relieving the fluid pressure on said secondary seal which is te-
be positioned at the upstrean1si@e2@:;mﬂd gate nenber. 2. A gate Mg
valve as clained in claim 1, characterized in that said sealing
means includes a seal support ring (36, 140) slidably disposed around the
ring shaped BAIM®8, (128 & 131) 148), the seal support ring (36,

140) having an inner  recess therearound at t he end adj acent the
gate (15), and ‘el abt&afesivabeall@epbeempBiaing4a0a) di sposed in the inner
recess of the seal suport_ring (36, 140). -11111111111.112111-41111- 111111 *
C L =M . s(a)«a valvehedyahavingve Brliearhambernihgcedn 28d i n

t hat said urging neans jng¢]udes a spring. nenber (141, 4Q) ‘having a sel ected
spring LOngt%%t pd%étftﬁédpﬁé? %% g%éggﬁalaguBBBPFl%FnS%bg%.,°fi40)

and the val ve ,seat. (28, 14 1128 &,13 in i.ch the spring nenber is
s 11 oned t A avaivecelATY Ry of FRY aadttiBRpdiy PrkaRe 36 AR Ean not

th t d ' i ; | fiC - geal . (363,...140a) .

4 1he gate VAN A& fandf] ehlTef; BIATTbET BRE, HETRGeq Ao %)

pri mary sealﬁgggﬁééghring shaped seat (148, 28 [128 & 131]) when the gate
C

is in the val've sed position and. a secondary seal with the gate is
~fornmed by said el@syongrigae€al member (15) having an imperforate

section and a section having a flow paésage i&

therethrough, . the gate member being disposed within

the valve chamber and being reciprocably movable along:

a 1line substantia;ly transverse to the valve éhamber.

flow passagés, _ between a gate position in which the

valve is open and the flow passage of the gafe member

aligns with the valve chambef flow bassages and a' gats

position in which the valve is clused and  ths | o~

imperforate section aligns with the valve chamber flow :

passages; _ | | o~
(e) valve seats (28, (528 & 131) 148),

characterized in that:

- (d) - in eéch of the recesses around the inner end
‘of the flow passages), _at'ieaSt one bf the valve seats
comprises a ring shaped seat against which the .gaté
memb: - slides between the open and closed position such
that .ne gate forms a primary seal with the ring shaped
seat when Ehe gate is in the valve élosed poéitidﬁ;

(e) sealing means for sealingly engaging said gate

* [+ L L S *



“menber (36a, 140a) which surrounds the ring shaped val ve seat (148, 28,
[128 & 1311). S. The gate valve of claim3, characterized in that the
.spring member (141, 40) has a selected spring constant adapted to provide.
pressure relief at a predetermined pressure. 6. The gate valve of claiml,
chaf acterized in that the sealing nmeanssincludes, an el astoneric seal (36a,
143&7’engageable with the gate. 7. The te valve of claim3, characterized
in that the ring shaped seat- includes a rina shaped extension (152, 144) and
t he spring nenmber &141, 40) i s positiqgned between the seal support ring
(36, 140) and tRefPrRyasHESO8IeFYeiSBdn @S2, 144).. S. The gate val ve of

Claim L. character g0, h i b SN o B, 4 Pl
ond | et apased 1 1900 el NESIR pele) LSRE) BB, PRI 00 ¢
engagi ng the SahgaaRhesficr Sl NSAU0IAE T HY VS OPT ik £am

means (31, 34, associated w th gat e and e ring-shaped ‘support

element (31) fahjEPVipgihie WeddsShIRAGEHRP HdarR RN ledbe tiipr dridre

gate when the gate is noved toward the closed position to forma secondary
seal between tirguiacopdaiskusedl ofeERgd Fwbdntardatsealanhifa ideaer ¥ezi ng
t he secondary seal prior to substantial novenent of the gate toward the
open position. posi%iohkd gat ahealpstefeatl aided . oftIsawial igatiez eknibert.hat t he
cooperating cam neans includes: (a) a camm ng edge (35) disposed al ong
opposite sides of he A gate valve as claimed in.  claim 1,

551 characterized:in that.said sealing means includes a
seal supporf ring (36, 140) slidably disposed around
the ring shaped seat (28, (128 & 131) 148), the seal
support | ring (36, 140) having an inner recess
therearouﬁd at 'the'end adjaéent the gate (15), and

elastomeric seal member (36a, 140a) disposed in the

‘inner recess-of the seal suport ring (36, 140).

AT



gate (15); _
33) and adapted to engage with the camm ng edge (351;

(b) a pin follower (34) carried by the éxtéhded portions (32,
(c) an energizing

ring (40) ‘di sposed between the ring-shaped support elenment (31) and the .

seal neans; a

bet ween the ener gi,zip '{wg,agvr;do; hg.5e3! cr;gnc?‘%jeg NG, 9al e val ve of cl'a‘,m

IS a sprlng menber havi

9, characterized Int
’Eel"récrsblr‘i‘ngmnéﬂbeq ajsglegfiedt ed t o provi de

a sel ected spriFfigs st Htudeh avipr

nd Cd) a conpressible, 2@ astoneric seal ring (39)., disposed,

t he ener I ZT ng

pressure reli eiarifn@rcoﬁétemseal Pd¥EEIBSed. betdeen THRE sG& Supp¥at! ¥fq OBe,Cl @i M 9,

characterized i t p@tthgh‘glggmp

verti cal

sur f

ace (35c) positione cause - e p f Ol

cludes..a substantlally
éx\quﬁ SHEJ QCQB n U wgich ﬁ' oner (34)

ri se subst ant iBTi"Y meRREF tie Repityoned oo 'ffﬁY’ﬁ’fa‘i'cﬁ‘“%%f “"béﬁé’r PRt of t he
energi zing ringng 403, Mminerabyst herempaeamid dhedsofCeast ARSI NY IS

prevent ed frorp’h{;\SQg,j‘lﬁe COQ%II e%rre%e' 1431 ‘The gate val ve of claim8;
e

characterized I1nt

cooperati ng cam means i ncl udes (-a)

a camm ng

——

i ng

to

wedge (60) sti dabfyThHotrteedlvel oheladpPosirtractdzdeed %?fﬂtahethga'ee (15) having
neans ( 14, llG,‘lS)liorms l%)mir?rsem\‘idﬂgthetzhﬁg \Aﬁd@e se{t6®48 Rs |[Q;8

of the
posi ti on,
f ol | ower

I ncl udes;

gat e,
t he

vve I nclu a camm ng edge sur

t o novement

9 vllhreal':téatlag 9; 1[;1"0%%”%9{ e close tte tgpdt he open
aﬁ a\’c {F5" dhd (b) a pin

(_34)“?9&1‘_1’!’e’ﬁ’by’lt“heheex{"en&e@wa‘? tbb'oﬂéd (B3gs5toBRjc @adt adapted to
engage Wwith thewsaniisag 1e'dgew1&u1sfa@&uﬁ&S)m@fn;Jmhcp%man@e wegdge. : 13. The

ate val ve of a| 8 erized in that the ring-shaped
; ,QJ 2@1 ]m 813?]rcjrb (128) press fit to the val ve bodv; and

()

S. The qate valve of claim 3, characferized in that the

spring’ membet (141, 40) ‘has a selected sprinq constant adapted to

_provide pressure reIief at a predetermined pressure

6. ’rhe gate valve of claim 1, characterized in that the

sealing means includes.an elastomeric seal (36a, 140a) enqaqeable

~with the gate.

7. The qate valve of claim 3, characterized in that the ring
shaped seat includes a rina shaped extension {152,144) and the
spring member (141, 40) is positioned between the seal support

rir‘g (36, 140) and the r:.ng shaped extension (152, 144).

8. The gate valve of claim 1, characterized in that the

sealing means includes a ring-shaped support element (31)
including extended portions (32, 33) extending to and juxtaposed
with sides of t.he ga.te (15) and seal means supported by said
ring-shaped seat member (28, (128 & 1311 facing the gate for
sealingly engaging the gate and wherein the urging means includes
ccoperating- cam means (31, 34, 35) associated with.__the_‘ gate and
the ring-shaped support element (31) for moving the ring-shaped
snpport element (31) toward the gate when the gate is moved

toward the closed position to form a_secondarv seal between the

secondary seal member and the qate, and for deenergizing the

secondary seal prior to substantial movement of the gate toward

the open position.

) H!l!w TR0

seat nenber
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v(g) a seat face nenber (131) renovably nounted on the seat body nenber

(128) having a surface (134) abutting with and formng a netal-to-netal -
seal. with the gate-(15). 4. The g val ve of claim 12, characterized in
that, the seat face nmember (131) is thfeaded onto the seat bodv nember

(117% 8). "15. The gate val ve of claim 14, characterized in that the

(i ng"Shaped seat - TegD e (h34) vl e (QQCA UdfsaAel 88) Lot SEAl TiNg (133)

seal i ng between the seat 128) "and the seat face menber. (131).
16. The gate valseeresttipy a?"lﬂ“‘i"s,‘ iCﬁ&F’éét eri zed in that. the ring-shaped seat -
menber further includes eedbg serl (N aBasa §1ohs sPabitagibat seer t he seat
body nenber: andgt sgat face menber. 17. The gate valve of claim 16,
characterized in tehat fhe seat sealing neans includes a netal-to-netal
seal between opposi‘tlelryPinadpigUsr1sY) <iFrfedcs BBt REdtkRPTHYWV menber and
t he seat face nepgbensn 1lBa aib;&egabeenqagaIM& ®he €dmiing ebGe (i5i; charactérized in

that th t | 133
a € sSseat sea ”\ga{r%% aui?’g ﬁ%) ggspﬁge%lllelt\?eQ¥ th§§ﬁlq ha#qu ( )

seal i ng between the se e seat face ne 19. The gate
val ve of cl ai m Svrrekteitrey |'%1éd5"FthE H*atl rH¥asicefSper ati ng cam neans i ncl udes:
(a) a camming wedge () G0)codreslabley BMtHneficakang r0aPasIit @isloskas of the
gat-e, -t he wedge | é:l u surface (35) ; and (b) a pin
foll ower (34) Rt r"'l‘”ég11 gnetrﬁ“m&fe"%dae qg'fbrsf?loﬂ%an? 32, 331 and adapted to
engage with the carrﬁ?-n@""edg? gepraehe dfimt Pe CEWPH&QG\eﬂgé““ the

energizing ring (40) is a spring mermber having a selected spring
constant in which t-he spring member is adapted to provide
Mt pressure relief for- 'I_:.he seal means. . -
11. The éate-valve of claim 9, characterized in that the
camming 'wedge surface -includes a substamtially vertical surface
(35¢) positioned to cause the pin follower (34) to rise
suberantiaily vertically eo maintain the positlion of the -.
energizing ring. (40}, whereby the mechanical force on the spring
is prevented from edditional increase. _
12. The qate valve of claim 8, chara_crerized in that the
cooperating cam means includes : _ _
) (a) a camming wedge (60) slidably mounted along opposite
\—/‘ sides of the gate (15) having means {14, 116, 117, 125) for
mow;ing the wedge (60) .prior to movement of the gate upon
initiation of mevement of the gate to the open position, the
\/ : o wedge including a camming edqe surface (35); and
(b) a pin follower (34) carried by the extended portions
'(3'1;, 33) and adapted to engage with the camming edge surface (35)
of the camm:.ng wedge. .
13, The gate: valve of claim 1, characterized in that the
rmg-shaped seat member mcludes.
(f}) a seat body member (1?8) press f:.t to the valve bodv;
and _ . _
(g). a seat face member (131) removably mounted on the seat
body member (128) having a surface (154) abutting wi.th ana

forming a metal-to-metal seal with the gate (15),

I



20. The gate valve of claim 19, characterized in that there is a spring
menber (40) having a selected spring constant positioned between the
ri ng-shaped support element (31) and the seal neans in order ‘to provide
pressure relief for said seal means. 21. The gate valve of claim 8, oo
characterized i‘n that the cooperating cam neans i ncl udes limting nmeansidsbr
limting the novenent bv the cooperaggﬁg cam means of the.ring-shaped
support el ement toward the gate (15). 22. The gate valve of claim1,
characterized in jyhafhetdiRe SRR BE d‘feanszj REArHERSi za &ea{ha'SLHQBOrt ring (3).

slidablv di Sposeg Qarcgunl;]egtbsallgll;l psg gpeaég o%eoatthe tshgt %:egv mer&upport ri nq
havi ng an i nner recess herear oun h 8jacent the gate;

an el astoneri ctidénl rrenber (36a) disposed |_n_the i nner recess of the seal
support ring (36) ,1sart®levxhe£6>iafbesaé @148ngi4)0 RS iRl ,in3that 3Be 38, 39 40) is

" associated with th (sﬁ?lﬁf&%t( 3} ”qu(ﬁ?a%) 2%%'?%%0'“94%“( 51 for. draw ng

the seal suppor’tg he“gat e gate (15) is noved
fromthe val verinaptlﬁﬂpesqltzmrlremwar*éjet#ﬁet ey ereptegs 838 p st tthen to force the
el astoneri ¢ seadat NBEDREMbES@M) ] Nt O seal | ng engagenent with-the gate after

the gate has reach.%d Eheag‘l osgg g)tos?tl op, to forma ;ecoq,dar seal after the

formation of the primary sea or mjvflhara *Re“geal Sappdft ring (31)

such that the yeevhetaﬂysesealel“hes ﬁ’ét’ﬁérg‘ﬂ@ds peitorFealénas atpss ook i al  novenent
of the gate acidsmgtdiewedh ant er hday ek anBBADAEat (38aemter eby drag and

wear of the el ast MeLLC seal 36a) t he, gate emnlmzed upon
t he movenent of thg géf fiﬁ'}al‘fe ° hcéa%' g% pg%fffer’zgg a"f Re"§at e val ve of .

clai m 22, charset estsiéty reaptiaincivdeg a metal-to-metal seal between u
oppositely facing (132) surfaces of the seat bo<_i_v member and the o

seat face member. )

18, The gate valve ‘of claim 16, 17, characterized in f.hat- '
the seat sealing means includes a resilient seal ring (133)
sealing betwecn the seat bodv member and the seat face member.

19. The gate valve of ‘claim 8, characterzzed in that the
cooperating cam means includes: 1 o

S (a) a camming weﬁge (60) sJ.idaBlsv mounted along opposite
sides of the gate, the wedge includ"in.g a carhmiﬁg .edqe.s'urface. :
{35) ; ana - ' T ' . | : h-...J
) Ta pin follower {34) carried by the extended port.:.ons. | '
(32, 33) and adapted to engaqe with the camming edge surface of
~ the cammihg wedge, . ' . -

20. 'rhe gate valve of claim 19, charactenzed in that there.
ié a _sprzng member (40) having a selected spring constant
positioned between the ring-shaped support element (31) and the: .-
seal means in order to provide pressure relief for séfd sea.l.
means. _ ' L

21. The qat.e valve of c':laimla, cﬁéfééterized in that the -
cooperating cam means inclt.::de"'s lixﬁitingl means for llimita;.r-c; the
novement bv the cooperating cam means of the ring-shaped support.

element toward the qate (15).

LT



surging neans includes; (a) ‘a camm ng edge (35) disposed al ong opposite

sides of the gate nenber (15); (b) pin follower neans (34) carried by the
seal support ring.(31) and adapted to engage with said camm ng edges; (c)
‘an energizing ring (38) . disposed betweer&&e seal support. ring (31) and

di g%g,i astoneric seéal gEr}pgrcai 3@@%\’8 gpchgiq) hga@‘&gpmrin tﬁaﬁaLheﬂ ng (39)

sed between the energizi n% ring (38) an el astoneric seal nenber
(36a). 24. The ga‘t‘é”\?al‘“e%‘“oif”ct"l &t |’n*‘2$31 sE‘T‘i’a’f‘af:‘t"ér‘Pk’ed“i"fFlt’ fatPoeefere is a
spring menber (s40Yna baidi Figg-shape8 Ciedcl @lle RPY isAgrorCOisd IAtinPOsi ti Oned

between the energizing.L19 f38)ro@d £hGngCla SURROLL ehi Nghel31)y 1N which
the spring menber provides pressure relief for the ‘el astomeri ¢ seal nenber

(36a). 25. The gat'a8s'¥Rg<ie e BY"RFTni$2) fEpposed inovpecipagratacess dethei n that the
el astoneri c seal deeNGupHo3O)ribgs (36); Oardi MEre&i@Npyik Segirgf ne@hagtnynes,i c materi al .

26. The gate valvg ofy Ghdof) d adiBe1stdNARGL IR0 sllofeAhy L35 glaASt OMEr i ©

seal ring (39) 71nc astoneric materia antl-extrusion
material (150), wAd 9Bte UBhtfor Srevingithh satlt PPt T}G%|‘P’r?oﬁ§’df"tﬁ’=pr event
extrusi on of the ghkastionesres tmt gateal (18INARr mpyed@S Sthne the? MalvEhepgat e val ve of

claimferr] char a%%&rignze@odapatmﬁé SavE WRO RN, C! HiES: o) a canming

wedge (60) slida nount ed al ong opposite sides of the gate such that
- nmovenent of the mﬁdffé’"“?’é" SEre TERET pPFYr 18 ATV Y MIETetthEiBat?® upon
openi ng of the gadaee dthe wRlgetd Bed ueichep ahe anvEel gpoeigen &ur__tfoace; (35) and.

secondary seal after the formation of fhe primary seal} and'for_
moving the seal support ring (31) such that the secondary seal is
&a4r deenergized prior to substantial movement of the gate across the
' elastomerlc seal member (36a) whereby drag and wear of the :
elastonerxc seal member (36a) by the gate are minimized upon the
movement of the gate (15) to the open posit:on '
' 23. The gate valve of claim 22, characteri7ed in that said
urging means includes: ‘
-{a) a camming edge (35) disposed along opposite sides of the
gate member (15);:: ' o
(b) pin follower means (34) carried by the seal support ring

(31) and adapted to engage with said camming edges:

\,—f‘ {c) an energizing ring (38) disposed 'betweenl the seal
b : support ring (Ji)Iand the elaetomeric seal membe; {36a); and
(@) an elastomeric seol ring (39) disposed between the
\./ C energizing ring (38) and the elastomeric seai'memﬁer'(ase).

-/ 24. The gate valve of claim 23, characterized in that there

“is' a spring member (40) having a selected spring constanf

cl_positzoned between the energxzing ring (38) and the seal support

ring (31) in wh:ch the spring membex provzdes pressure relief for
the elastomeric seal member (36a).

25. The gate valve of claim 9, 10, 23, ?4 characterized in

that the elastomeric seal rirq 139) is an O-ring comprised of

.. elastomeric material.
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(b) pin follower neans (34) carried by the seal suppoft ring (33) and
adapted to engage with the canm ng edge surface,(35) of the camm ng wedge.
28. The gate valve of claim 27, characterized in that the fit of the

camm ng wedge nounting al ong opposite_sides of the gate includes clearance
‘between the canmi ng wedge and the gat'zﬁto__ allow the gate to freely floaw
with respect to the camming wedge within the linits of the clearance o
bet ween t he wedmge trbgatbdplaanchst Beaigad £.232%hathetayates dal wretofhecl ai m 22,
~characterized inthat said urging neans i.ncludes: a canm ng wedge (60)
ol Gably rREEeR N gy e ) GaeeRiepn e aEet P Priatn | Rl g o
cami ng edg@tLtaceidn3miter@nd (4B)) pianal @hk oukyi-eRerisibB4pateatsi ed by' the
seal support ring:(31) and adapted to engage with the camm ng edge surface
(35) of thePocatAfinRY YReBET S0 X tFHE U LE 3&% G SSPmRA LS TRt e e gnder)
characteri zgdcidret hat the cammi ng wedge surface (35) includes a .
substantially vertical surface (35¢) positioned to cause the pin follower
(34) to rise sulist Bheigsteyvadyet PEAYaimt & mENATIAATE2RE PBsthatosabY the

ring- shape B eL {ukbk,. Wherebv the nechanical force on the
secondary g“é%?’q% gggreve‘r:lt ed from additional increase. - 31. The gate val ve

of claim 30, chtmaeterrrad 'wédqena&%? hes1idapiN mpuntehselone| erfwsite stop (154)
o the g ohe ts B Bstf" aReCiR AReRBERE R R AR ErdRe o7 The
ri ng- shapecrduppor hoenenety whe lyatéerponrdreoénpfoft the gate. the wedge '
| includiné élcamming_edge surface (35) ; and -
(si_pinzfollpwer megns-(34) carried by the seal support ring
{31) a2nd adapted to ‘engage with the camming édge:gurfécé (35) of
the camming'wedée..' ' . ' | ;
28, The gate'valvé'of b;aiij?, ﬁha;a;te?ized in'fhaf the
fit of the'cammiﬁgnweééé mountiﬂg albng-opposife sides of the
gate includes clearance betweenlthe camming wedge and the gate to
allow £he gate to fréely_float with respect to the camming wedge
within the limits of the clearaznce between the wedge tabs (64)
and the gate. oL e o SRS  . o . -~f‘
29." The gate valve of claim 22, characterized in that said
urging means includéé&_'_ _ _l._ ._ _ . : _
. (ai a.cammiﬂélwedgé (60) élidaﬁly mounted along opposite W/
sides_of_thg:éafg, the wédge inclﬁding.a camming edgce surface
(35) ; and
fb)-pin follower means (34) carried by the seal éuéﬁort'}ing
(31) and adapted t& engage with the caﬁﬁing éégé'sufféce_i§$) of
- the camming wedge. _ .'  ' _ i ._”
30. The g;ie valve of c,ia'im.'_l_z,. 19, 21, characterized in
that éhe“ éamgihg wedée surface f3$) includes a substanfiélly
vertical surface (35¢c) positioned to cause the pin follower (24)
to rise substantiallv verticallv to maintain the position of the
:ing-shapéd seal member (31) , wherebv the mechanical force on

the secondarv seal is prevented from additional increase..

-




B2. The gate valve of claim 12, 19, 29, characterized in that the fit of
the canm ng wedge (60) nounting along opposite sides of the gate (15)
Jncl udes cl earance. bet ween t he cammi ng \M;f.ge (60) and the gate (15) to
aIIowthe gate (15) to freely float with spect to the camm ng wedge (60)
@ the lini'ts of the clearance between the wedge (60) and the gate
(15) 33. The gat e*}ralThe eatecValVR £ cédmi 30 eF‘PaEth?fﬁz? atn tthat ukhfl ng

means i ncl udesy dyi; fi4d ReafPaARS1{Ys leotpl nﬁmt;hﬁamg%manmntmrge%}s of the
seal support ring toward the gate (15) . The gate valve of claiml,

characterized nmvew'!smvmsehqunghmahs i At xrdesive pai Fheoﬁflmhamﬁpport
rings (36) sl 'ﬂgewt disRaned sy winde saiidh 1y 39 shned oseeﬁes J‘Qh%?

support rings Ving an I nner recess theréaround af the end adj acent the
gate; an el astowpepit ese!adntrmnﬁerth( 3Bayaqk epodedsite.t he |nner recess of the

seal support rings; sali 4i,09 asspcigt-e east one
of said seal ri ngs a'nglq’sal Qe V?O°P§‘?iz}\?mmn§7thggosggl’ %uaﬁf)'?)r nzeéngia“( 36)

toward the gatehashere t#ie gft Ehe amvired wfeﬂ@sm telok w@int&n paBng Osdpbk Die t owar d

the val ve cl osed position ta for h | astoneri c seal ne 36a) into
seal i ng engageﬁé‘ﬁg ®F ¢ A% h%atﬁat‘ég)( lio’)cqﬁ%serc £ ﬁ’éanjﬁt eW§§“r£ch"€§1‘“‘ '?‘Qe cl osed
position to fosddga $emOnGar ynéaaltealiinr tohaliar renei gateof(atheedreredry seal .
35. The gate valve of claim34, characterized in that said urging neans

i ncludes a bel F8¢F I ¥¢NsTIIPAG® ontRs EUDYE WROTeTHEP) GRILhID AR  BHE 9 m 34,

-characterized i biérahbe pdbgidrIthE ¥adgd NebLARE dHeNbidengigfigans (35c) for
limting the novenent by the neans of a ri n% shaped support el enment (31)
a

toward the gate. 33-37PeTRatqyMRVe Py £18E™ cHi ﬁf‘i’“&ﬂ%ﬂr‘&été’? ihed the t hat

sard : ‘urging means includes limiting means for limiting the movement by

the méans of the'séal support ring toward the gate (15). .
34. The gate valve of claim 1, charactériied in that said
sealing means inciuées a pair of seal support rings (36) sliéablv
disposed around said ring shaped seats, the seal support iings
having an inner recess therearound at the end adiacent the gate;
- an elastomeric seal member (36a) disposéd in the inner recess of
the-seai support rings; and said urging means is associated with
\ at least one of said seal rings an& said gafe for érawiné the
seal suppoft ring (36)'£oward the gate when the gate is moved
_frdm the valve open position tcward'the valve closed posiiion to
\_ ' force the elastomeric seal member (36a) into sealing engagement
| with the gate: (15) after the gate has reached the closed position
--fé;fo?m5& secondary seal after the formation of the primary seal.
?zﬁsiiThe'gaté valve of c1aih 34, characterized in that said

uréinq means'includes'a belleville spring member (40).

36. The gate valve of claim 34, characterized in that the
vrging means includes 1limiting means (35¢) for 1limiting the
movement by_ the. means of a ring-shaped support .elemeht (31}

toward the gate.
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seal i ng nmeans includes a seal support ring (36) slidably disposed around
each of said ring-shaped seats, the seal support rings having an inner
recess therearound at the end adjacent the gate; an elastoneric seal

- menber  (36a) disposed in the inner recess of the seal support rlngs
and said urging neans is associated with,said seal support ring and salvgl_j
gate f.or evenlv drawi ng said seal suppor ing toward the gate when the -
gate is noved f3mnrhé hgzst\ealvwve QFCR1PNSi 1, @Rateweridedt he thak veaiacl osed’
position to. substantiall evenly force the -elastomeric seal menber
(36a) into sﬁ?&”’ﬁg’“ﬁ?f&ag ‘f‘%’ﬁf *wi'th the gate after the gate (15) has reached

the closed positidRekd uippbte [AGONTAN ¥150dyadiRbsddarboiarakinnsof the
primary seal. 38. The gate valve of claim 37, characterized in that, the

ur gi ng rreanssallﬁcFWﬁhaReé) s%"’?ﬁamﬂ’ﬁgs?ﬁéd@Bpp‘(‘éof‘“ﬁsnéf‘&mgng“obﬁ’mf ng

cammi ng'  edgRcssy kBERSrobkE a€ANE Bha WRGEEnREEND g8td;dabl v mount ed al ong
opposite sides of the gate for  novenent paraIIeI to the gate and

transverse.to sa™ &isterarigniferl f PetbeasSagbs 2isnrged bjn pithe f épreswer neans
(34) carriedy.£agh ghal s odiP PQigpott ngu(qél) aaadsgﬁﬁmﬁqngom {igage with the -

canmm ng edge surfaces of camm ng wedges. 39. The dgaté valve of claim
38, charact assg@d!tﬁdmltthasatdw@eehmﬂmgrwdge andr Batk danel fmteevemiyans ( 35c)

rechani car Asreud 3B Uyl Me1s° Bu SPDAL skl Mheh2dhe ABRETSRY 1% o
i ncr ease. mot€d Them gtiiee wallvee opbnclpasihidp d;hwz@ctml 2edven clbedd sai d
prsition to. substantially evenly force tﬁe'_elastome:ic. seal
member.(ssa)'into sealing-engagemgnt Qith the gate after.thé_ggte
(15) has reached ﬁhe.closed pesition to form a secondaiy-seal
after the formation of the primary seal. .
38. The gate Qalve:of-claim 37, cha:acte:iied-in thatpthe'
_uiging means includes:

(a) a . camming wedge (60) including.opposing camming edge
surfaces, fhe cgmming wedge being slidablv mounted along opposite
sides of . the gate . for movement - parallel to -the gate and
tiansverse to said valve chamber. flow pgssaqes; and

{b)  pin follower means (34)_carfieqlby each seal  support
ﬁing;(31)”and adapted to.engage with the camming edge surfaces of
the camming wedges. - L : . : ",

. 39.:The gdte valve of claim 38, characterized in that - the
camming wedge surface;includes.méans (35¢c) for maintaining the
position of the seal support :iﬂg (31), wherebv. the mechanical
force on the _secondafy-useal is--prevénted from additional

increase, .

. T

R



%Seal i ng neans includes: ‘a seal support ring (36) slidably disposed around
each of said ring-shaped seats, the seal support rings having an inner
Tecess therearound- at the end adjace the gate; an el astoneric seal nenber
(36a) disposed in the inner re- cess. the seal support rings; and said
urgi gt nmeans is- asso- ciated with said seal support rings and said.gate
(15)™for for- cing 4¢the TSeaéatsauppawé off ichghn tiQWahserdclher galeid acnadbsianti al |y
evenly force theta(ﬂ ast oner i, nc u%eal menbers (36a)  into .sealing engagenent

with the gate after tne gate Nas teached the closed position to form
opposi ng secondary sealas a\iﬁp@ttthﬁaqf aeaatsnjaaﬂiy td‘iechH’eldrfanmaeaLé, &1. The
gate val ve of cl al mJl, cterl zed in that said sealing neans includes: a

seal support ri¥g® sf’r’i?aﬁ §55%sedtﬁ?ofﬁfd EBRRPTSF ¥ Esd PEYH- SRaprrseat s,

‘the seal suppor:tecéwgsefavbﬁhga al. tHeNBRd 288sa%e thegea;ound at the end
adj acent the gate; the_sealing neans including a secondary seal nenber
di sposed around at e&§3EstGRETIR SephdrerFhy- @ﬁage#sgemd Fenbes sinaend wedapt ed

to reci pr ocat e QaEst be {Henge§h8&%9o§@%n9§m&%ﬁ séiraeu%?ﬁ@n?nﬁ{ s gaLesrgenber
e

conprising- a first neans responsive to the novenent " of gate toward the
cl osed positi orfiptedrvdbarmaddl $52Y GreRontheinnsarndresérgdtet (blsengagefrent Wwith

the face of {Nesdal ene dRAC WMoSRANS ke SRAMILY tnk Ogadd Wil RLESSNIG LN L NE
~val ve body for holding the sea F in sealing ngagenen Ke face

of the gate, arfealn hiqrdenﬁaﬂselmpmcveetb mérelr B Ni(B6K)i cintof semMiegent of
the gate towar qnhpgemgggrbl @Sl héo%fet gfgerchc%tglhgal I *ago%%%h%%e seal  nmenber

out of sealing engagenent face of §af§°s\?gl ve of
clai m 41, char @osttiioneto ifiorh hatpotivey fseecs-tdaﬂemu rxfltufle&eneeﬂ&ti&{ olsi M ting
t ha"movenent by pthe Lt

rimary seals.

41._The gate valve of claim 1, characterized in that saiad
sealing means includes: | )

a seal support ring slidablv dispcsed  around eaeh of said
ring-shaped seats, the seal supporg_:ings having an inner recess
thereerdunﬁ a# the eﬁd_adjacent the gate:

the sealing means including a seccndary seal memﬁer'dieposed
arouné at least one of “the ring-shaped seat members and adapted

{ to reciprocate on the riﬁg-shaped_séat_member, the eecondary seal
member comprising- | |

a fizst_means responsive to the movement of theléafe toward

\v); the closed poeition to mechanica;ly force the seal member into
. engagementlwith'the fece of?the gate, a second means responsive.
'toéfluiﬁ'pressure-in the valve bodf for.holdiﬁg the_seal member
in seeiing'engaqement'wifh-the face of the gate, and a third
-means responsive to the limitation of movenent of the gate toward
the open positzon-—to mechanlcally force the seal nember out of .

sealzng engagement with the face of_the gate.

42. The_gate.valye of claim 41, characterized in that the
first means includes means for limitinq.the movement By the first

rneans of the seal member in engagement with the face of the gate.

I



nmeans of the seal nmenber in engagement with the face of the gate. 50 43
The gate valve of claim 1 characterized in that said sealing neans

includes a third neans responsive to the |n|t|at|on of novenent of the gate

toward the open position to mechanically ce the seal menber out of o
seal i ng engagenent with the face of the g . 44. The gate valve of clai

1, characterized in thaf"s&rts §%‘dF|9fg°h‘é’arﬂs FrRErqeised iseddirt sapport ring:
(31) slidably di saesag mameundieach wirsadads rbipgnshapsdns eaitsatithe seal
gare: & seal supa Lrin oF 3R FF SRR WSROI bl RlaR] G 1
?I ng- shaped seat ,f°f9feteetf® %Wor'{“tr?fngeah‘a\ﬂ WgEMentitish thedaessot her ear ound
at the end adj acamé stee gate; an elastoneric seal menber (36a) disposed
in the inner recess al pport_.ring (36 id urgi ng neans

i ncl udes a spring rreg{) whe Z‘fg€ ﬁa€,9n9955§g| Pctd((aa gteﬂzng co%sfanfdgposmloned
bet ween the seal %Eﬂﬁpﬁ)l“‘fa“ﬁl‘l‘igl“(’?l) and t he el astoneric seal nenber* (36a).
whi ch the spring nerrbe{eaprsmwodesnp& etssursedaeiylheispﬁﬁé 5:13'@:1&6@&'[9:!79“ c S(eg|l)
menber (36a S sqciated with s eal -support ring

and Sal((j ga%e fo?sagr{ gﬁahngédn es%alot%gusﬁf)grst“pp"t &??1?“”’ a|”dP"E“T”1”e gate when
the gate is novedefeseriPeitarapad vk tBpenrt poisrentometsevir d t he val ve cl osed
position to force the ebkAStMEEY kingSEB) STRABRT 8ispbted &S@hlagheslagﬁgenent with
the gate after tt}gnggg,;agey%? e%chggalt he cl OSﬁCgi lp03|t onto form a secondary

sopport b4 ng an inner reces
seal after the formation o :
therearocund at the end ad1acent the gate; an elastomerlc seal

member (36a) disposed.in the inner reécess of the seal support i ;

ring (36) ; and said urging mesns includes a Spring member (40)
havznq a selected spring constant posztioned between the seal
support ring (31) and the elastomeric seal member (36a) in wh;ch'
the spring member provides pressure relief for_the_elastomerlc
seal memberJIJBaY. and . ' .
urging means associated with said seal support ring (31) and
said gate for drawing said seal ‘support rlnq {31) toward the gate
when the gate is moved from the valve open position ‘toward the

valve closed_position to force the elastomeric seal members into

sealing-engagement with the gate after the gate has reached the : H

closed positzon to form a secondary seal after the formation of_
the primary seal

' 45. The gate valve of claim 44,.characterized in that the
urging means includes: ' -

(a). a camming wedge (60) including opposing. camming edge
suxfaces (35), the camming_wedge being slidably mounteéd along
opposiee sides of the gate for movement parallel to the gate and

_transwerse:ro said valve chamber flow: and . .

(b) pin follower means (34) carr1ed bv each seal support
ring 131) and adapted to engage w1th the cammzng edge surfaces
(35) of the camming wedges (60). _ ) ' .

46. The valve of claims 3, 10, ?4,'44; characterized in that

said spring member (141, 40) is a2 belleville spring.
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$5. The gate valve of. claim44, characterized in that the urging neans
1nc|ddes: (a). a canm hg wedge (60) including opposing. camm ng edge
purfaces (35), the.canmi ng wedge being slidabl'y nounted al ong opposite
sides of tlie gate for novenent parall®l to the gate and transverse to said
val \e .chanber flow and (b) pin foll r means (34) carried by each seal
supp6ft ring (31) and adapted to engage with the cammi ng edge surfaces (35)
of the camm ng wedgek?-(.60)Theiezathevalve co HfCTatmng; 3, cldra@eriided in
characterized in that said spring nenber (141, 40) is a belleville spring.
47. The gate valhAF ofsaidi is¢ating deeans zteclndena? seall seppony neing

I ncl udes a seal ort.'ring (140) slidably disposed around each of said
ri ng shaped s.eagﬂltﬁ)gn%]eir{a,b& Hid ed ARRTRd reaeR ?04931i%aning shapedner
recess therearoqugat é e end | acent_the gatg; the stéégghneans further
including a firste sedl®HAHF (1709)SER L pRLRIPLY olhBS SthIRENSr 2Me
ring- shaped s t | pr o he. ting- sgﬁ ed seat, the
urgi ng neans iﬁ@fﬁeﬁ% a Itﬁl?eag%arlé(glg#r)egggﬁlﬁ%tg%afal?i?(:%%%n $e§?)€"ﬁsi ve to
the noverment of the gaie ﬁ§t$@hﬁ%°fﬁ9¥ﬂ@ '1LQ oL CB: Q? S ?é .
nmenber into engagnent\Mtiégﬁie ace o e gafe_anguég% o%sfbé o] $ g%d
pressure in thempyd ve(aash) fPisgvdéd ird e S£8! 184908 ke P KA Sﬁﬁk%ﬂg
engagement with the face of the gate. 48. The gate valve of Caim3a7,
characterized ishdpwi; seats and adapted to reciprocate on the ring-
~ shaped séat, the urging means including;

N ' a fluid pressure actuated first means respbnsive
to the'movemeh; of the'gate toward the closed position
to Tforce the seal member into engagment with the face
of the gate and responsive to fluid pressure in the
valve body for holding the seal support ring in sealing
_engagement with the face of the gate.

. 48, The gate valve of Claim 47, characterized in

\ that; |

said fifst means includes first elastomeric seal
ring (140b); -
said seal support ring (140) has a recess (150)
facihg said seat, - said first seal ring (lﬂOb)
positiéned in said recess and sealingly engaging said
seat member. -
4o, The gate valve of Claim 48, characterized in
that said seal support ring (140) has a second

elastomeric seal ring (140a) said first seal; ring

(140b) has a ring'diameter less than the ring diameter



said first means includes first el astomeric seal. fi ng (140b); said seal ‘f

support ring (140) has a recess (150) facing , said seat, said first o
seal ring (140b) positioned in said recess and sealingly engaging saidF:
seat nenber. 49. The gate valve of Claim48, characterized.in that _sai d

seal support ring (140) has a second elastonmeric seal ring (14@)
said first- seal ring (140b) has F2ring dianmeter less than the ring
diameter - 32 of the said second seal ‘ring:(140a). 50. The gate

AL S el SR, 1 5 S, e

i ncl udes 1 hing-Co en sai d secondary seal
neans and said gag. Sl.ppe A €e Va'Yﬁl\?é'bSBf‘m&féﬂ{ ag deggribgg-with
reference ~"to any of the exanples illustrated 1n ~"the acconpanyi hg '
dr awi ngs. _*cqaar-adt_er.ii\éd. # that said urging means- includes a
spring (141) mé_intai_n-ing_ contact between said secondary
seal means and ___said__ .gate. r _
51. A ga_t_e valve _sub_l_stant_ial_lly as described with

reference to any of the examples illustrated in the

accompanying drawings.
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