2070203 1 This invention relates to gate valves for use in bot PyOM®OCHRA
re%a&+§ely hi gh tenperature. and/or high 5 pressure environments.
Accondlng to the present i nvention there is provided a val ve conprising a
body. having a fluid 'flow passage extbndlng transversely t her et hr ough
betieen an inlet 10 and an outlet of, safd passage,” and a gate -chanber
extendi ng through a portion of said body at right angles to and

intersecting said fluid fl ow passage, a val ve gate- having a port

th et hrough, means slidably nDuntiAgﬁbﬁﬂdyﬁhﬂge gate in said valve body to
connect 15 'said passage outlet to said passage inlet through said valve.
gate 'port when said valve gate is in a first position, said valve gate

bl ocki the fl f fluid bet

out 1 et ahen sai dFBel ARvERELONCE PhaGeSSER,AALS '%hwean%rs?i's%ﬁ Ror Bh
ted d I body .t {qh

naving a bore (MOFBEhr offf. tELALLEFIY. Badh ?ﬁéﬁl%&”%%ére il aﬁ‘é“ﬁﬁ

sai d body d said_ _bonnet §§éﬁﬁﬁseallng menber haV|ng a bore

t her et hr oug® a Bﬁ?@sgfsn?ﬂﬁﬁﬁ? 8ugh said bore in 25 said bonnet
and through said bore in said sealing 2

According to the present 1nvention there is provided a
valve comprisiug a body having a fluid flow passage
extending transversely therethrough between an inlet
10 and an outlet of said passage, and a gate chamber
extending through a pcrtion of.said- body at right
angles to and intersecting said fluid flow passage, a
valve gate having a port therethrough, means slidably
' mounting said valve gate 1n said valve body to connect
15 " said passage outlet to said passage inlet through said
valve gate port when said.valve gate is in a first
position, said valve gate blocking the flow of £luid
-between'said passage'inlet and said passage outlet when
said valve gate is in a second position, a bonnet .
20 mounted .on said valve body to enclose said gate
chamber, said bonnet having a bore’ therethrough, a
metallic sealing member mounted between said body and
said bonnet, said sealing member hav1ng a bore
therethrough, a gate stem mounted through said bore in

25 said bonnet and: through said bore in said sealing



st enlarged portion formng a fluid- tight seal with said seallng v
N@ber when said stem is in a fully extended position dnd said second
enlarged 5 portion forming @ fluid-tight seal with said sealing nmenber
when said stemis in a fully retracted position, said first and said secorid
enl arged portions of said gate stem each including a wedge-shaped cam

surface whi ch nates anth a wedge- shaped cam surface on said 10 netallic
seal i ng n‘Bﬁ'Bg?r! oSfifng §§Fdsf—ﬂ§| havipg: £irst apé& wecenthienlgngedtem and :

or fulty BFEAGER, ' ChafRrEReskoRmazeng’ ?ﬁeﬁ&i&%é“#fm%“éf vf%y“;' g;t:te.r a‘ii-,e
h _ ' .
fT||E Sre??%%ﬂwéi%éégﬁﬂéx?&gv R ey Vit el AR 1 veen “an
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1 ui dsfl%9@§aﬁgefomabveagfiglhaﬂga ga%gowtﬁ%f %’a{lrdwfﬁ} s slidably

mounting Salrd val ve gate”in sard val connect sa ge out | et

to-said prefBes wﬂeﬁtséthHEEmsisd1hahvfuiiygékﬁrﬂggedeﬂsftiéhVaJVe gate

isinafirst position,
said first and said second enlarged portions of ‘said

nber said gate stem having first and second, enl arged portions, sai d*>

gate stem each including a wedge—shaped cam surface
which mates with a wedge—shaped cam surface on said

10 metallic sealing member to form said fluid-tight seal
between said gate stem and said metallic sealing member'
when. said gate stem is either fully retracted or fully
extended, and means connecting said stem to said valve

gate,

15
The present invention also provrdes a valve comprising
a body havrng a fluid flow passage extending
transversely therethrough between an inlet and an
outlet of said passage, and a gate chamber extending._

20 through a portion of said body at right angles to and
1nterseot1ng said - fluid flow passage, a valve ‘gate
having a port therethrough, means slidably 'mounting
said valve gate in said valve body to connect said
passage outlet to said passage 1n1et through said valve

25 gate port when said valve gate is in a first p051tion,



3 sai d ‘val ve gate bl ocking the flow of fluid between said passage i nl et and G;y
sald.QASsage outl et when said val ve gate is in a second position, a bonnet -
nDuntpd on said valve body to enclose said gate chanber, said bonnet 5
having- .a bore therethrough, a gat stem extending through said bore

in said bonnet and having first ‘and se€tond enlarged portions, a netallic
‘Sealing disc |ocated between said body and said bonnet and
surrounding said gate stem said disc having first and 10 second cam

suifaces, said idaid VNS W DIGIEAY end | #1648 1808 pibplenbdia

first enlarged portlo gate en sald stemis exten

sai d second cam Padsitde f Gt #hd |88 fa ipgddageadutiéd \$ﬁéﬁ §££dndvalve
enlarged portion of said gate stem when said.15 stemis ly

retracted, and rpate forir e EEdond pesitioem t& wndeuahwnueﬂeonThaid
present invention further provides a gate valve having a body wth a

fluid - flow passadare eXicdylitw elficlosese®id agaté helvagbespi dsaddy bordnett h
a gate chanber extending through a portion of said body at right angles to

and intersects ng heasiihd | & d Bdmev cisecefhrougin} vea gate hatemg exbending
t her et hrough, neans slidably nounting said valve gate in said gate chanber

to align 25 sa|dqnnqnqhntsaddrborncin|sﬂiﬂqunngnsen@éthengsﬁ gst and

second enlarged portions, a metallic sealing disc

located between said body and said bonnet and

surrounding said gate stem, said disc havrng first and

10 seeond cam surfaces, said first cam surface forming a

fluid-tight seal with said first enlarged portion of

said gate stem when said stem is fully extended, said

second cam surface forming a fluid-tight seal with said

second enlarged portion of said gate stem when said

15 stem is fully retracted, and means for connecting said

stem to said valve gate.

fhe present invention further'provides a gate valve
having a body with a fluid flow passage extending .
20 transversely through said body and with a gate chamber
extending through a portion of said body at right
angles to and intersecting said fluid flow passage, a
valve gate having a port therethrough, means slidably
mounting said valve gate in said gate chamber to align

25 said gate port with said fluid flow passage when said'



Yalve gate is in a first position -and said valve gate blocking said
(QU'd fl ow passage when said valve gate is in a second position, and-a
et nounted on said valve body to enclose said gate thanber, said
bonnet 5 havi ng a bore theﬁbthrough a netallic sealing nenber nount ed
bet ween said body and said bonnet, said sealing nenber having a bore '
theret hrough, a gate stem nounted through said bore in sai d bonnet and

10 eonvedys b”iﬁn'lei"’“ I & Bl SOR Elon AR HETR VaLFRe 986 orm a <
fluid-ti bor e sai temis in a&J
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menber or Sal d emis 'in posi The
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referenceto conpanylng are is

| h
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t he va tion and wt stem 1'n a fully

Sgrtei(;ﬁ Mlﬁé%n Sﬂ‘glﬁﬁf dl?d %ﬂ"ﬁéﬂ‘i‘é’tyeééidaseaﬁhgon of a

member having a bore therethrough, a gate stem mounted

#

through said bore-in said bonnet and through said bore
in said sealing member,_ said gate stem hav1ng a first
10 cam surface which presses against said sealing member
to form a fluid—tight seal around said sealing member
bore when said stem is in a fully extended position,
and a second cam surface which presses against said
sealing member to form a fluid-tignt seal around said
15 sealing member bore when said_stem is in a fully

retracted position.

The invention will now be particularly described by way
of example with reference to the accompanying drawings

20 in which:-

Figure 1l is a_central.vertical section of a gate.ualre

according to the present.inuention with the valve in a

closed posrtion and with the gate stem in 'a fully
25 extended posrtion,



of the valve of Figure 1 with the valve stemin a fully retracted position,
and 5s. Figure 3 is a central vertical section of a portion of another (
efivo y ment of the gat'e valve of Figure 1 illustrating the positions of -

the valve which differ fromthose of the valve of Figure 1. 10 As
illustrated in Figure 1, a gate Ive 10 for controlling fluid flow

in either direction includes a generally annular body 11 defining a fluid

fl ow passage 12, the illustrated body being adapted for insertion between

t o
I oRnosed st ATl B el aed V1o adePIE, 8P Shotbion
"ntersect g e o With i RS Pd A v 'pd PO S90En 1 gokuig0 2

pair of enlarge portions adj acent itte

into the enlar g;@j;tadq-_cga ?UbiQi‘iox?,aCéthf the 20 passages is a hollow
cylindrical insert each insert having an annular groove 24 in

an outer wall 28 and mnth an annul ar sealing nenber 29 nounted in the
groove 24 to provide a fluid-tight seal between the insert and the
enl arged -po&i oFigfurdie asacenttakivetical sédeionsefta géredoaxpends

I Ato the gate chanber 16 -- 6 where it 1akes sliding contact with a flat
valve gate 30 hanotjze;: pcembddimmetofo@e gate valve of Figure 1
illustrating the positions of the valve which differ

from those of the valve of Figure 1.

10 As illustrated in Figure 1, a gate valve 10 for
controlling fluid flow in either direction includes a
generally annular body 11 defining a fluid flow passage
12,' the illustrated body being adapted for insertion
between two opposed standard pipe flanges (not shown) .,

15 A gate chamber 16 extends through a portion of the body
11 at right angles to and 1ntersect1ng the fluid flow
passage 12, with the passage 12 1ncluding a pair of
enlarged portions 17, 18 adjacent the chamber 16.
Fitted 1nto the enlarged portion of each of the

20 passages is a hollow cylindrical insert 22, 23, each
insert havzng an annular groove 24 in an outer wall 28
and with an annular sealing member 29 mounted in the

' groove 24 to provzde a fluid—tight seal between the
insert and the enlarged portion of the passage. Each

.25 of the inserts 22,23 extends into the gate chamber 16



the valve gate 30 is noved into the closed 5 posi ti on shown
.iQ\Ffgure 1 the valve gate 30 blocks the flow of fluid between the right

and”l eft portions of the passgge 12, Wien the valve gate 30 i s noved * e
into the open position showmnin Figure 2 the gate port 34 interconnects
the right and left portions of the fluid 10 flow passage to allow

fluid to flow between an inlet end 35 and an outlet end 36,

al though whbkenau! fakeBes1iBihisebrtide Wit £H1A SuftOVadte (he

opposite ctron wt bei ng Inlet and - .

the port 3p RavPdgt e ggtlgu tharetMtudtl (Flgures 1,2) is attached to t hif
upper portion of ? E 11 by a pIurallty of capscrews 41 each of which

projects through a hoIe 42 in the bonnet and is turned into a threaded bore
46 in the body 11.. The bonnet 4.0 includes a bore-47 extending vertically

through tWaeh theenyalveof gafte BONde  moved tito bahe! closédides a
cylindrical threaded upper end 48. Extending through the bore 47 of the

bonne$ 40positidn shogandnaFigure iIndhe valwe \gate S0 I deks nche | ower
portion 52a with-a | ower end-53 secured to the val ve gate 30-and with an
upper endeOWthnﬂadtduid beitween &he Raghkaand left port;ons of .

the passage 12. When ‘the valve gate 30 is moved into

the open p081t10n shown in Figure 2 the gate port 34

interconnects the right and left portlons of the fluxd

10 flow passage to allow fluid to flow between an
inlet end 35 and an outlet end 36, although it
should@ be realised that f1u1d can also flow in the

opposite d1rection with tne port 36 bexng the

L
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upper.gtenfportLon 52b. , A setscrew 59 nmounted in a threaded hole 60

| ng the*upper stem portion 52 or other

upper~.and | ower. portions 52a, 52b from.inadvertently beconing separated.

dugT
por.t.i ons .of '

{ . . .
ng normal operation, of. the valve gate, but allows the upper and | ower
( el oo

ANq othsRoRly 35 Pekepabbe i ontlesi ng service

operations. An enlarged upper . portion 47a. of the bore 47 contains a
cylikndrical sleeve 64 and resilient packing 65 nounted between the sleeve

' ' f the b . Ih Ki : d
Ori Y Ao SRR £7F L AR wobashed o) 908 Shren e blon
the bonnet. An oy SRavar! Leal| Ag PiRe 158 Rsimtendaefiutnth Pant: or

64 vand a -shoul
an Oring 67,

t he bonnet. An annu

net’al” seaf i ng

ui tabl e | ocki ng device prevents the

d 40a (Fi f i d d,; f th
nd of the booy T1°hr B LT PTG BRL R AR, e Sylfo R, RC
bonnet 40. The ymirld Semld N dRERIed B uglom 811.00Mhe/ o dii

2) having a wedge-shaped cam surface 78

re

surface or seaiOlfitPAd83 &N B FE- ¥Rl €& tEMRI nP2Pe b@ 10V Fet Br bligind-dH ght
seal between the gate chanber 16 and the bonnet bore 47 when the val ve stem

_ @entoe refrached poantdop shndn tReFi Bomh et HMeLRies a-
wedge- shaped cam surface or seat portion 83 (Figures 1,.2) on the netal -
seal i ng menber cylindrical threaded upper end 48,

52 is in the |

Extending through the bore 47 of the bonnet 40 is a

' generally cyliﬁdrical valve stem 52 having a 10Wer_pprtion

52a with -a lower end 53 secured to the valve gate 30 and
with an upper end 54 threaded to a lower end 58 of an

luppér stem portion.52b; A setscrew 59 mounted in a

' threaded hole 60 in the uppef_stem portion 52 or other

suitable locking device prevents the upper and lower.

'bértioqs 52a, 52b from inadvertently bécoming separated

_Hdring normal opération_of the valve gate, but allows the

upper and ;ower portions of the stem to unscrew for

separation during service operations.’ An énlarged upper

iportion_47é.of the borg-u7 contains a cylindrical sléevé

64 and resilient packing 65 mounted between the sleeve 64

| anq'q shoulder 66 at the lower end of the bdré 47a, The

-packing 65 and an O-tidg.67, mounted in an annular groove

70 in_the sleeve provide a'fiuid—tight seal between the
valve stem 52 and a wall 71 of the bore 47a of the bonnet.

An annular metal sealing member 72 mounted between a lowe}

&

mates wthH a wedge- shaped cam



tes with a wedge- shaped cam surface 84 on the val ve stem52a to B :
ide a fluid-tight seal bet@een the gate chanber 16 and the bonnet bore
4 )en the val ve stem 52 is_ina-the upper or extended p05|t|on shown in @®

Fi gur e eind THOR -(Pegualever 5t of 58nanthen b 8ol FHrseal 'ng‘% 5% gProvide a
flui.d-tight seal at the upper end of the.gate chanber e valve is-

i n t he sapehapesiTi @t aplle auppeesntihefvag e b%dﬁ‘ihep9593%$§xﬁ't'on
An' annul ar cap 88, having a bore 89 (Figure 1) with an enlarged. portion 90

extenmﬂkpN¢+tugMH35&#&0Ugbmeen(hh£ bedyhidadad tthd onpeer 4opd 48 of *
t he. bonnet 40. An annular spacer 94 having a central bore 95 therein is e
nmount eFhier metadnseaddhgamenberofl 2 He cdapd bsran bahnedrr ra bedoall TEr 96 and

t he upper ‘end 48 of the bonnet 40. \When the cap is tightened against the
spacer (FAgure §éa@é”tﬂ8férﬁéﬁgﬁesbﬁﬂﬁﬁa%mma@anﬁﬁcehﬁspw&d¢® 65 and
conpresses the, gacklng between the stem 52 and the wall 71 of the bonnet

'4o|tod&?st'(ﬁ%d RURIHE doeﬁﬂ/!kﬁeﬁuf'ﬁécesﬁé'ms&@c? tHfé’UdL\"heQZ A )

: 99 F 1 100

?éldi e s 1 Ve A9 o2 50 BRpY et A of o fﬁﬁ(ﬁg’ﬁe SRRt the ""d
01

batneet i verf ERel Bas's AHkRPEF 1B P ﬁgﬁ%oe? btie EoBaFendt:adidn 10, 08 <

each ha&wéﬁq,.ﬁpéuéﬁk'mt%é)fiiqﬁeﬁﬁelﬂw_er or retracted position

shown ih.Figure 2. Another wedge—shaped cam sufface or
seat portion 83 (Figures 1,.2) on the metal seallng member
72 mates with a wedge~shaped cam surface 8& on the valve.
. stem 52a to provmde a flu1d ~tight seal between the gate
_chamber 16 and the bonnet bore 47 when the valve stem 52
_1s in“the upper or extended p031t10n_shown ‘in Flgure 1.
.Thus, the yal&e stem 52 and a single sealing member 72
provide a-fluid-tight sealfaf_the upper'end ef the gate
chamber'16'ﬁheh the valve is in the open position and also R

when the valye is in the closed position,

An‘anﬁular cap 88, having a bore 89 (Figure 1) with an
_enlarged pobtioﬁ 90 extending vertically through the cap,
‘is ‘threaded to the upper end 48 of the.bonnet 40. An
_annular spacer 94 having a central bore 95 there1n is
mounted in.the enlarged portion of the cap bore between a
' shoulder 96 and.the ﬁpper end'48 of the bonnet 40. When
‘the cap iS-tightened against the'spacer éu,_the spacer 94
forces the sleeve 64 against the packing 65 and compresses -

the packing between the stem 52 and the wall 71 of the



mounted jn a bearlng race 108. An annul ar sealing nenber 10 9 nounted in

an @pnulhr groove 114 in the val ve cap_8
nd the bore 89° of the va fVe cap. A threaded upper end- 115 of

t valve stemb2 is i nsi de theg~threaded bore 100 of the drive nut
99 'so t hat Hﬁ%ﬁ?ﬁﬁngﬂ Eﬁe hF

£ nut 99 a

down inside th
gate 30 up or
by @ handwheel

extendlng t hrough the portion 120 and having an upper portlon of the drive

8 provides seal i ng between the

e3ue it Yol dobdghhassal ke kvemnsthe sdrem

‘and inside *. . the bonnet 40 and noves the val ve

g%mm |n5|%ﬁeQ%% gate chamber 16. The drive nut 99 is rotated

116 having a central portion 120 with an axial bore 121-

it 99 by 8 Serbcro 130 hani %hﬁ“?ﬁ%“’ﬁ' % \BdEhRCa BnraRddd e

nut 99 by a setscrew 122 nDunte

portion 120 andexdENGidie i 1o aarbd)fs 1@241 gut%%rfh‘ltg?%n '1;0'1 :‘t%e

desired to repl.ace either the resilient pac

or the

bonnet 40, the rodatshas! mdnfdd gis ethe aaplet 89 Gl tReWa19e %raep 8% 3. £ch

until- the cam

the cam surfacdhBs fifanpe ealimtHertere 79050 THEWENEng kUi 01 L 9 badidw

out of the gat

'the threaded betsides amhihefheedslat, rabliert beakrdmgshoe okhktretealrfirgde

dr|ve nut 99.

surface 84 of the gate stemispressed securely”™ agai nst
e chanber 16: -The set. screw 122 is noved radially out of

The val ve cap 88 is unscrewed f.romthe bonnet 40
means 102,103 each having a plurallty of rollers 107

‘mounted in a bearlng race 108 An annular seallng member

109 mounted in an annular groove ‘114 in the valve cap 88
prov1des seallng between the drlve nut 99 and the bore 89
‘of the.valve cap. A threaded upper end 115 of the valve
stem 52 isumounted inside the threaded bore 100 of the

'drive;nut'99;fso that fdtationfof the'drive_nut 99 moves

the valve stem 52 up or down inside the nut 99 ‘and inside

tne bennet 40 and moves the valve gate 3d up or down

_ins;de'the gate cnamber 16. The drive nut 99 is rotated

'by a handwheel ‘116 having a central portion 120 with an

axial bore 121 extending through the portlon 120 and

hav1ng an upper por'tion of the dr:.ve nut 99 mounted in the _

‘bore 121f The handwheel 116 is secured to the drive nut

99 by a setscrew 122 mounted in a threaded bore 126 in the

.eentral_portient120_and extending'into a bore 127 in the

-drive nut 99,

When_it is desired to replace either the resilient packing
65 or the O-ring 67 in the bonnet 40, the handwheel 116

(Eigure 1) and the drive nut 99 are rotated until the cam



tHe val ve cap 8.8 and handwheel 116 are renowed fromthe valve 10. :The ,
ernut 99 is then unscrewed fromthe threaded 'end 115 of the gate stem -

52 and lifted g;f t he upper™énd of the gate sten1a|on% wi-th the spacer 94.@ ¢
4

The ti Bustare ‘év?%lr?k&%rgihﬁt%ﬁ@v\ﬂ)s PEESHeqd meguealynt 88ad nehul ar
groove, 128 in the upper ort;on of the cylindrical sleeve 64 and the sleeve
Ii'ftedb86 &M tPRrbarLE . £5.© Tﬁ@epééﬁﬁﬁgnsénﬁﬁﬂ%ﬁ T#et0- Preyed® can be

G ooverantd i, TRakIRE b Tol “Bhe: A8 R hamer F1 160 opntodie 6n tho .

val v in. r.eyer [ 7 emoval . . .. ANy, 0 essur,i idin N
gg.!t @aec%'gﬁt?er ‘i%faf"gé@‘é‘ggﬂp%?égi&fﬁs ta!torfe tl@?/\gtfkp'éﬁg §§a€§fq' e]tc hgeal vet'g'ta em
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) gt AL tfe Tct en al ve
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sur duci ng | ea
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I nvention 1S disclose

Codiff

I'gure . “The gate va . of Figure-3
er anfr ¢We R VPé Co ! 88 4R dOh A dwhee1l 138 a¢ D) dri§veackpinon of a

lower cylindrical valve stem 152a,.the associated cylindrical:sleeve 164,

packi nghandadieanoyl aThé agr 88e. nutl goist bren udetpekedofrriche Waf e val ve -

1Ca (Figure 3) positioned above the fluid fl ow passage 12 are identical to
“the dethrlend¥d téwedvalige of0 theovgr te ns Fegubeds dhdrid Pt ethefdl dhe many of

- upper end of the'gate stem along with the spacer 94. The
._tip of a'screw driver (not shown) Ea@ be inserted into an
_ aﬁnular'groove'128 in the ubpér pqrtion of the éyligdrical
8leeve 64 énd the'sleéve lifted out of ﬁhe bore 47a. The
packing 65 and/or-the'OJring 67 can be replaced by
siiding them.ﬂﬁwn over-the'stem Séiinto.position, and ﬁhe
sleeve 64, spaéér Qui'drive;nui-Qg and handwheel 116
'l_réplaced on” the valve 10:in feverse drdef of the removal.
) .Aﬁy'preSShrizéd fiuid in ﬁhe'gate chambe} 16 préSses . .
uﬁwérd against tﬁe lower end 52a of the valve stem during
_thé packing“replacemeht to éid'in providing firm contact
bet?eén the“sﬁrfaces'83; 84. and reducing leakage from the

gate chaiber.

_Another embpdiment of the gate valyve 10a incorporating the
_ features of the present invention is disclosed in Figure

3. 'The gate valve 10a of Figure 3 differs from theé gate

valve 10 of Figures 1 and 2 by the'inclusion of a lower
cylindrical valve stem 152a, the associated cylindrical -

sleeve 164, paqkipg and an annular cap 88a. All of the




these.details have been omtted fromFigure 3 i'n order to enlarge the )J#

drag ng of the_ |lower portion of the v Lve * El ements of the valve 1Ca
tgure- 3 which are simlar or identtcal to the elenents of the valve 10

of Flgures 1,2. have been |abelled withsinilar nunbers. The body lla of

“gate val vedb%iurscldfdeﬁ:@ gate ochaweer0b3Fdgueedi3ng poisidighed @dovieon
of the body 11a at” right angles to and intersecting the fluid fl ow passage

12.". The gate -¢hanfauil. Tlow puissager bXi ape eigernticdlstanthaebdedaddd odl ow
the fluid flow passage 12. A bonnet 140 is attached to the |ower portion
of the body 1l&hley valpieirtd ishyowh tapEtgews il each Df tiidcefprej seny of

t hrough a hole 42a in the bonnet and is turned into a threaded bore 46a in
the body 1l a. thesebdefedlssbavechbesss amiffied 1vorexFiaurag3vént pedery to
through the centre of, the bonnet, and the bonnet includes a cylindrical
threaded | over 3@ NER. LRt dX@WENEhPEUGE HOBBF e POAE AN t9E EBReN

140 i.s a generally.cylindrical |qwer valve stem15 portlon

152a with an uﬁﬁérm%'asl%% té’&:ﬁ@éd’qd%efv%iﬁﬁrﬁa é‘ﬁgﬁggﬁggmgfﬁléal
i ar ged | over IO LTS BFS: wEeBanra b MY FAEVECTh phorABRF s doe
and an O ng pege" ﬁ%%ﬁi‘é%gfﬁff’ﬁ”‘m& %&F@ﬁ% A T e sleeve
provide a fluid- tlght :
The body 11a of the gate .val,ve 10a includes_ a gate chamber '
']31'extending nhrough a portdon-of the body 11a at right
angles‘to.and intenseeting the fluid flow passage 12. The
gate chember f3 ertends anprpximately equidistant above
.andebe;nw the fluid'flow_passage 12. A bonnet 140 is
ettacned toftne"lewer porfien.of the body511a by a
plufality-Of eepserewsf41 each of which nrojects through a
hole d2a in the-nonnet and is turned inte e~tnreaded bore
‘46a in the bndy:11a.' The bennet 140 includes a bore 147 .
extending vertiealiy thnongh.the centre of the bonnet, and

the bonnet includes a cylindrical threaded lower end #48a.

.thending threugh'the_bore 147 of the lower bonnet 140 is
a.generally cylindrical 'lower Valne stem 152 having an-
-upper pertion-152e nith an upper end 153 Secured to the
valve gate 130 and with a lower end 154 threaded to an
upper end 158 of a lower stem portion 152b. An enlarged
.lower portion 147a of the bore 147 contains a cylindrical-
.sieeve 164 and a resilient packing 165 mounted between the

147a., The packing 165 and an'O-ring 167, mounted in an



#al between the valve stem 1gg and a wall 171 of the bore 147. of_thé: "

Jorjnet. An annul ar net-al seal i ng nenber 172 nounted between an.upper efidg ,

Fhe bonyRiiaTngeo ek T o witE BL AP itk SR LRCE TR 10 M

b t . ' tal . seal s 172s 4 0Glud I 177
navi ng* S0 R et Hpe, IRTNBLTH 1502 R o NEn T PR eOERY BErBY e 164 on

t he va e S23nhetprovide a fluid- tight 'seal .between the gat e chanber
131_an{ol’y hg%bgh%Et gore 147 when the valve stem 152 is in the retracted .
position shown.in Figure 3. Another wedge-shaped cam * surface 182.
presses. -agai nst the netal . sealing nenber 172 t.o provide a fluid-tight

.seal bghveaaullle péEathaekarindinand dme t@metnkede bldywsbananhe val ve
.stem. 152 is in the upper. or extended position as shown in Figure 1. Thus,

the vahypest esad 53 40wl afsivipd ebwmired t SE4I0. ngnderdbew edfg® psoapdd a
fluid-tight seal at the lower end of the gate chanber 131 when the valve is
in theswpfaceoslitté omt abbeal swetheand hef viheebioglyi 1 taheprrovidéspasiti on. An
annul ar cap 88a having a bore 89a extending vertically through the cap, is
' threadéhl,id)—.the_htomalehgtmmfth&wd)mnb?a 1a0d. the dempedr- WHhcer 94a
having a central bore 95a therein is nounted in the enlarged portion of the
cap boFke beehednsgadiog menber hhd. Lnelpdesr 2BnansrleRebBERNdT7140.  When

the cap 88a is ti.ghtened against the : .
having a wedge-shaped cam surface 178 which mates with a

cam sufface 184 on the ;alve- stem 152a to provide a fluid-
tight seél between thé‘gate chambér 131 and the bopnet
BbréiTﬂ? when the valve stem 152 ié iq the retraéted-
ﬁositipn éhqwn in Figure 3. Another wedge-shaped cam
'surfacé']82.prééses'against the metal sealing member 172
fb.prOQide a fluid-fight seal befween'the gate chamber
131.and the bonnet bore_147'whén the valve Stém 152 is in
the upper or extended:position as showg-in'Figure 1. .
Thus, the valﬁe stsm 152,??@ a single metal'sgaling member
172 provide a'flﬁid-tight Seé; at the lower end of the
gate“chamber'131 when the valve is in the open position .

'and also when the valve is in the closeq position,

"An.annular-cap 88a~héving a.bofe 89a exfending vertically _
through the cap, is-threaded to the lower end 48a bf'the | é
bonnet 140. An annular spacer'gﬂa.having a central bore ?

" -95a therein is mounted in the enlarged portion of the cép
.bore between a shoulder 96a énd the lower end of the -

bonnet 140. When the cap 88a is tightened against the i




spacer 94a the spacer 94a forces the sl eeve 164 agai nst the packing 165 <E£
and eonpresses the packing between the stem 152 and the wal | 171" of the

bo et 140 to'insure a fluid-tight seH? bet ween the stem and t he bonnet.

THe phcking 165 and the O-ring 167 (Figure_ 3) pro'vide' a prinar seal about

the | ower val VP38 2?2 &hé& tsrP@%ré by Boress the el;euenfge éﬁ‘{Iﬁ&gﬁﬂf'&S&)

provi de a prlggl sea abo gpger val ve stem 52. The netal sealing
nmenbers 72, 1 %rB@F én§ec awrmestﬁéevm%s%n%e!;z,e%zthe

oy "sear's S680° s o 0"%%!%93&3 o C?ﬁgﬁétﬂi@?%@%rf%r%%er
ot ol -t o ot At S GER AL R %?%Vi%é, I TR chamver o

the val ve when the valve is either open or closed If the usual resilient
packi ng around the val've stem shoul d be damaged 't he packi ng can -be repl aced

while the val g epBLRE rgh 19 h&x‘idtbﬁeoﬁe-'}'iq{g c197oerPRRKl 3) Piriditde o
interfering with the operatlon e val ve
CLAI'MS 1. ArvbhdeycyERi shbaud by havidw falike %ééﬂ%ﬁsaaﬁd the

extendi ng-transversely therethrough between an 5 . inlet an n outlet of
sai d passage, pnukﬁhgﬁﬁ? shdnbhe O-ring 67 (Figure 1) provide a primary
seal about the upper. valve stem 52. The metal sealing
members T2, 172 prov1de secondary seals about the valve
.stems 52; 152 during normal operatlon and’ prov1de sSealing

'in .case- of damage to the prlmary seals.

The present inventibn provides a single metal seallng .
member Wwhich comblnes with cam surfaces on a valve stem to
develop-a metal-to—metal seal which prevents fluid leakage-
from the'gate:chamber of the valve when the valve'is_
either open or.closed. if the usual resilient packing
around the'valve_stem shodld.be damaged the packing can be
_replaced-while the valve remains in either the open or.
~closed position witheut'interfering with the operation of

the valve.
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Xtendi ng through a portion of said body at right angles’'to and - .
EP tlersecting said flui-d fl ow passage, a valve gate having a poct T e,
rethrough ‘means slidably nounting said valve gate in said val ve body to
connect sai d passage outh® to said passage inlet through said valve,
gate ort mhen said valve gate™Ts in a first position, said valve gate-
bI 0 ﬁ mj'uw'm,m fluid between. said passage inlet and said passage
out ve gate is in'a second position, a bonnet 15 nount ed
on said ‘valve" bolly to encl ose saiGLAEMS chanber, sai.d bonnet having a borw
t heret hrough, a netallic sealing nenber. nDunted bet ween said body and said
bonnet, said sealing menber having a bore therethrough a gate ‘stem nount ed

th h id bore t d I
ronber. S d oehcvaluR GRRABLALAG oukoQBcDAY Y Z%‘gga@@?tﬁﬂﬂsa' cara
f t I d rel f t.h d I nb
when sai FasARe ¥t Snat g R Buragaly aﬁ%%&% {e SEEENcEBn o gea. 25
P10 e ””'dfpfo% £fh1d" blsddyd, "G A GfELGhaitlER 371, 21T

o or o SERRAARY YREGuBN 4 OB GF B0y ft%g 3¢ nedyeno a

wedge- shaped cam ace tes Wt cam urface on
sai d angles to and 1ntersect1ng said fluid flow passage, a

valve gate having a port therethrough, means slldably
mounting said valve gate in said valve body to connect
- 10 said passage outlet to said passage inlet through said
valve gate port when said valve gate is in a first
9051tion, said valve gate blocking the flow of fluid.
between. said passage inlet and said _passage ‘outlet when
_said valve gate is in a second posztion, a bonnet
15 mounted on said valve body to enclose said gate
chamber, said bonnet having a bore therethrough, a
metallic sealing member. mounted between said body- and
said bonnet, said sealing member hav;ng a bore
therethrough, a gate stem mounted through said bore in
20 said bonnet and through said bore in said sealing
member, said gate stem having first and second enlarged
portions, said first enlarged portion forming a fluid= : %
'tight seal thh said sealing member when said stem is l
in a fully extended p081t10n.and said second enlarged.
25 portion forming a fluid—tight seal with said sealing

member when said stem is in a fully retracted position,

—




metal | i'c seallng nmenber tqQ formsaid fluid-tight I d gate;L?
stpn1ahd said netallic seallng menber when said gate stemis either full yN__
refracted or fully extended, and means-connecti ng ll “mmmﬂmﬁmg val ve
gate 10 2. A val ve as clalned in cIa|n11 i ncl vi ng
sai d valve stemto an extended positieMwherein sai'd at t'acted *val ve gate

has the gate port aligned with said #+tid Tl ow passage to allow fluid to
flow through said fluid flow passage and for noving said valve stem 15 to

aﬂ%éﬁcégfjgpf e ld“&f%iésaé@i 891 ocfnd Enfthe er%%"ﬁv°3ﬂfsg.f Faia
0)

o sear ing rendRt 4R sREH b HlolRbla W gt Rl bR AR gt oS

mount ed " bel ow Sabfi} ‘nakeB v{l ith aAw\é% ~&h ?E@ %'é‘urf%@:‘em%\ Ve[ gl n

said gate stemincludes neans tor selecti er connectlin

portion of said g1 dew] kg SAebe’ Ho ¥Y ?Qldogt uaiAE NSeal

portion of said gate stemhaving said  -secon arged portion, to

facilitate re&pl aprtRiderisaid gatR! @tlent aipIsaid ﬁﬁmn& sealfhg/&ieiﬁ)éiﬁ
claiimed in any preceding claimb5 .including resilient packing nounted

bet ween -sai d gawhert aidhdgdde séh 95 edtHelofallly aweghratiel bonngallyo

extended, and means connecting said stem to said valve

gate,

10 2. A valve as clalmed inclaiml including means for
movlng. said valve stem to an extended position Qherein
said atta’ched valve gate has the gate port ali'gned witﬁ
said fluid flow passage to allow fluld to flow through
'sa:.d fluid flow passage and for mov:.ng said valve stem

15 to a retracted position wherein said valve gate blocks

the flow of fluid through said fluid flov} passage.

3. A valve as claimed in claim 1 wherein said first
enlarged portion of said gate stem is mounted above .
20 said seal:.ng member and said second enlarged port:.on of

said gate stem is mounted below sa:Ld gate stem.

4. A valve as claimed in.claim 1 wherein said gate
stem :anludes means for selectlvely d1sconnect1ng the
25 portlon of said gal:e stem hav:.ng said f:l.rst enlarged

portxon from the portlon of said gate stem hav:.ng said



T

pr' V|de ui d- tlgn bet ween sai d gate sten1and sai d bonnet. 10 _ 6. -
1& aJve aﬁy y precedi ng claimwherein said netallic sealing s =
t ed- betygeen sai d body and sai d bonnet. 7. A
Ive conpr|5|ng a haVLng_a—£IU|d flow 15 passage extending .
transversely therethrough between an inlet and an outlet of said passage,
and a gate chanber extending through a portion of said body at rignt angles

to and mggﬁgﬁgt ié}a%éﬁfépkgiébowws ggflié‘a I\é«g [“Ibathn a port

t her et hr oug means noun NG sa| vaI i d val vee

body to cggfacChetand iRAgaa Qﬁﬁ@PHéﬁbé{’sa'd passage |nlet through said
- valve gate port when said valve gate 1s in a first position, said valve

gate bl ocking the flow of fluid between sai'd passage inlet and said passage
25 outl et when said valve gate is.in a second position, .a bonnet nounted

on said vBlve bogy v#l¢ec/Psecid im@d ein aGlpnpelecéaihPosnatifaving a
bore therethrough, a.gate stem extending through said bore in.said bonnet -

and Bavi njntludtnanctexsddwhtenpackeagpaiounted e twéehl isaiid sgpténg disc
| ocat ed between said body and said-bonnet - and surrounding said gate stem
sai d di scshem and ithe wallsef osdidaboxe fthugts aalid iboinetym soir f ace
forming a fluid-tight-seal wth said first .enl arged portion of

provide a fluid-tignt seal between said gate stem and

said bonnet.

10 6. A valve as claimed in any preceding claim wherein
said metallic sealing member is removably mounted

between said body and said bonnet.

7. A valve comprisxng a body hav:ng a fluid flow
15  DPassage extending transversely therethrough between an_
inlet and an outlet of said passage, and a gate
chamber extending through a portion of said body at
rigut angles to and intersecting said fluid flow
passage, a valve gate hav1ng a port therethrough, means :
20 'slidably mounting said valve gate in said valve body to
connect said passage outlet to said passage 1nlet
through said valve gate port when said valve gate is in
a first position, said valve gate blocking the flow of
fluid between said passage inlet and said passage
25 outlet when said valve gate is in a second pOS1tion, a

bonnet mounted on said valve body to enclose said gate

. e e e————— - [P pRpER .




said gate stemwhen said stemis fully extended _g%degegggdguﬂnjuwiac- )
'forq1ng a fluid-tight seal with said 10 second enlarged portion of' sailds(
gaie stem when said stem'is fully retracted, and ne “ m\“‘“m‘mlng sai d
steimto said valve gate. 8. A val veyas cl ai ned |3“m“ ﬂ ng a
second 15 bonnet havi ng -a bore theretHrough, the t4rgt and® setond said

bonnets being nounted at first and second ends respectively of said gate
chanber a second netallic sealing renber nounted between said body and

SIS Socond, DO St STV PREs IBNATIAIR, o sute

thefethrough a second date stem nhoun |d sé%ond

sealing member, gibmpeepedniil dH FolbRTsRAY %Eefih eecie]??eﬁﬂeeﬂaswed

portiona first enlarged portion of each gate stemftormng a fluld-tight

seal with the comraeﬁnqcﬁﬂﬂst@ﬁd%eaahd énlardedpowt IBRBST 4 Weea1aNFe
gate stemis. in a.fully extended position, a second enl arged portion of

each * C selalingVidiscS locdtamitise bveenf saddnpodyf bndd daightbammet -
with.said corresponding ene of said sealing nenbers when said one gate stem
is in a ful lsy reamnstsat mmding, saidl gotéd sten, f Baid didcshavissy dhiksiat e
stens being connected 5 to said valve gate. 9. A gate val ve having a
‘body with a f1ui and egcond cam surfaces, said first cam surface forming
a fluid-tight seal with said first enlarged portion of
said gate stem when said stem is fully extended, said
second cam surface forming a fluid-tight seal Wlth said
1o second enlarged portion of said gate stem when said
stem is fully retracted, and means for connecting. Sald

stem to said valve gate.

8. A valve as claimed in claim 1 including a second
15 . bonnet hav1ng a bore therethrough the first and second
- said bonnets being mounted at first and second ends
respectively of said gate chamber, a second metallic
sealing member mounted'between .said body and said
second -bonnet,. said second sealing member having a bore
éo therethrough, a second gate stem mounted through the
bore in said second sealing member, the second said

gate stem hav:.ng first and second enlarged portiors,
first enlarged portion of each gate stem forming a
fluid-tight seal w1th the corresponding one of said
25 sealing members when one gate stem is in a fully

extended position, a second enlarged portion of each



ndi ng through a portion of -said 10 body at right angles to and = .

' rseﬂm Mﬂ“’ MH flow sage a val ve gate-having a port
théreth “ ably ntlng said valve gate in said gate chamber

to align*safd'gathe Port wittrsard fluid.flow passage when said valve gate”
Is in afirst position and 15 said valve gate blocking said fluid fl ow
passage when said valve gate is in _a second position, and a bonnet nounte

{:iane ext endi ng tfansversely t hrough said bedy and with a gate.chanbér

[4

on said @Bte wiem Ean®mbRg i flpid-tigbtr seald wikietsaid ng a bor g}

t heret hrough, a netallic sealing nenber nmount éd bet ween sai d body and 20
sai d- bonﬁ@FrQ§£QFQﬁRS|9ﬂFrﬁﬁﬂﬁﬁ zﬁﬁQE}%BB@?@bﬁﬁgrﬂpﬁpoﬁgﬁ &Mat e stem

mount ed through said baqre i d bonnet an thr sald e’i,n said
Coal ng AKESeEH oAt & RFhY, FRTTAeF e, DOEh bR acendnbof iy casos

agai nst sai g moer, to forma fluid- 25 ht seal und said
20 oo AR EoABIRE A8 ek B b4 Fh R banndlder Rt and 5.
Secong ¢ h presses agai nst said sealing nenber to forma
quiggtigﬁi §%ﬂ¥ iﬁ%ﬁﬁmgégﬁd seal i ng- menber bore wheh Said stemis in a
fully retracted position. 5 10. A gate valve as clainmed in claim
9-including means connecting said gate stemto said valve gate and neans

for novinrg sai dasbam@r@ai%d H@viﬁggﬁt eo&&irwqrhh a fluid flow
passage extendlng transversely through said body and
with a gate chamber. extending through a portlon of said

10 hody at r1ght angles to and 1ntersect1ng said fluid_
flow passage, a valve gate hav1ng a port therethtough,

" means slidably mountxng said valve gate in said gate
chamber to align sa1d gate port with sa1d fluld flow
passage when said valve gate 1s ina f:.rst position and

15 said valve gate blocking said fluld flow passage when
said valve gate is in a second posltxon,”and a bonnet
-mounted.on said valve body to enclose said gate
chambe:, said bonnet havlng a bore therethrough, a
metallic_seallng'member mounted between said body'and

20 said bonnet, said sealing member having a bore
thereth:ougn, a gate stem mounted through said bore in
saiad bonnet and through said bore in sa1d sealing
member, said gate stem hav1ng a first cam surface wh1ch
presses against said sealingxnember to form a fluld-'

25 tight seal around said sealing member_bo;e when said

stem is in a fully extended position, and a second cam

o~



ald ertehded.and said retracted pgsitions.- ; S (gé)'

cIaJneG in claim10 includi'ng neans nount i ng sald s neans atop
said val ve bonnet. 12.° A gate valve as clained in Eﬁuﬂm& U"Lsal d 15

metal:lic seal i ng nenber conprises a disc having firs
surfaces, said first camsurface of saMd sedl i ng nenber pressing agalnst

sai d flrst cam surface of said gate stemto forma fluid-tight seal when
saida§ten1is fully extended sai d second cam surface of said 20 seal i ng
menper pressing agai bhst saj econd cam surface of said gfte stemto forma

flurd-tight seal S&iyh rsesfﬁﬁﬁyagﬁipé@t &pid seal angamemperto
et e hhy £o A A Bt bl B _%@eﬁmt 25 BETROE BUES ng
whi chare dit1i ool Badd (REh B8 ip p EelTY ERRFAGPea RBRi TR (hoce.
amendnments ny be |nspected on the prem ses of the Patent Ofice
5 10. A gate valve as claimed in claim _9 includ1ng
means connectrng said gate stem to sa1d valve gate and
means for moving said stem and said valve gate between

_said extended and said retracted positions.

10 11, A gate valve as clalmed in clalm 10 1nclud1ng
means mountrng said stem movrng means atop said valve

bonnet.

12, A gate valve as clarmed in claim 10 where1n said
15 metalllc sealing member comprises a dlsc hav1ng first
and second cam surfaces, said first cam surface of said
sealing member press1ng agalnst said first cam surface
-of said gate stem to form a fluld-tlght seal when sard
stem is fully extended, said second cam surface of said
20 sealing member presslng agarnst said second cam surface
of said gate stem to form a fluid—tlgnt seal when sazd

stem is fully retracted.

13. A gate valve sobstantially as hereln described
25  with reference to the accompanying drawings.

The text of the specification has been re

produced by photooopy.f.ng the applicants ori
typescript. It pay contein-a few amendments which are difficult to read. The oﬁmmal
typoscript containing these anendments may be inspected on the premises of the Patent Office



