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METHODS AND APPARATUS FOR SEALING 
AN OPENING OF A PROCESSING 

CHAMBER 

The present application claims priority from US. Provi 
sional Patent Application Ser. No. 60/470,140, ?led May 13, 
2003, which is hereby incorporated by reference herein in its 
entirety. 

FIELD OF THE INVENTION 

The present invention relates generally to semiconductor 
device manufacturing and more particularly to methods and 
apparatus for sealing an opening of a processing chamber. 

BACKGROUND OF THE INVENTION 

A substrate processing chamber typically communicates 
with a substrate transfer chamber through a sealable opening 
that is both wide and relatively short to accommodate 
insertion and removal of horizontally-oriented substrates. It 
is known to use a slit valve to seal such an opening. For 
example, a sealing plate of the slit valve may be extended to 
seal the opening, and retracted to permit passage of sub 
strates through the opening. Slit valve designs that avoid the 
problems of (1) particle generation through rubbing friction, 
and (2) uneven compression of resilient sealing elements, 
are preferred. 

During certain types of substrate processing steps, a 
pressure differential may exist between the processing 
chamber and the transfer chamber such that high pressure 
within the processing chamber pushes outward against the 
sealing plate of the slit valve. The slit valve thereby is 
subjected to stresses and fatigue, the amounts of which 
increase with the pressure differential. Pressure differential 
effects are exacerbated when large substrates, such as those 
employed for ?at panel displays, are involved (e.g., as a 
larger substrate requires a larger opening between the pro 
cessing chamber and transfer chamber and a larger sealing 
plate to seal such an opening). Conventional slit valves 
typically are not designed to accommodate large pressure 
differentials. Accordingly, a need exists for improved meth 
ods and apparatus for sealing an opening of a processing 
chamber, particularly when large pressure differentials are 
being employed. 

SUMMARY OF THE INVENTION 

In a ?rst embodiment of the invention, a slit valve is 
provided that is adapted to seal an opening. The slit valve 
includes a valve housing having (1) a ?rst wall; (2) a ?rst 
opening formed in the ?rst wall; (3) a second wall; and (4) 
a second opening formed in the second wall. The slit valve 
also includes a closure member having a sealing portion 
adapted to contact the second wall and seal the second 
opening, and a bracing member moveable relative to the 
sealing portion and adapted to contact the ?rst wall. The slit 
valve further includes at least one actuating mechanism 
adapted to (1) move the sealing portion toward the second 
wall and into contact with the second wall; and (2) move the 
bracing member away from the sealing portion and into 
contact with the ?rst wall so as to brace the sealing portion 
against the second wall. 

In a second embodiment of the invention, a method of 
sealing an opening is provided. The method includes pro 
viding a valve housing having (1) a ?rst wall; (2) a ?rst 
opening formed in the ?rst wall; (3) a second wall; and (4) 

20 

25 

30 

35 

40 

45 

50 

55 

60 

65 

2 
a second opening formed in the second wall. The method 
further includes providing a closure member having a seal 
ing portion adapted to contact the second wall and seal the 
second opening, and a bracing member moveable relative to 
the sealing portion and adapted to contact the ?rst wall. The 
method also includes (1) moving the sealing portion toward 
the second wall and into contact with the second wall; and 
(2) moving the bracing member away from the sealing 
portion and into contact with the ?rst wall so as to brace the 
sealing portion against the second wall. Numerous other 
aspects are provided. 

Other features and aspects of the present invention will 
become more fully apparent from the following detailed 
description, the appended claims and the accompanying 
drawings. 

BRIEF DESCRIPTION OF THE DRAWINGS 

FIGS. lAilC illustrate an embodiment of an apparatus in 
accordance with the present invention comprising a chamber 
isolation valve. 

FIG. 2 is a perspective exploded assembly view of an 
inventive chamber isolation valve representing an exem 
plary embodiment of the chamber isolation valve of FIGS. 
lAilC. 

FIGS. 3Ai3F are sectional assembly side views of the 
chamber isolation valve of FIG. 2 taken at various locations 
along a length of the chamber isolation valve. 

FIG. 4 is a ?owchart that illustrates an exemplary process 
for sealing the ?rst opening of the chamber isolation valve 
of FIG. 2. 

FIG. 5 is a ?owchart that illustrates an exemplary process 
for placing the closure member of the chamber isolation 
valve of FIG. 2 in the longitudinally retracted position of the 
closure member shown in FIG. 3F. 

FIG. 6 is a schematic representation of a slit valve system 
including the chamber isolation valve of FIG. 2 and a slit 
valve control module adapted to operate and/or coordinate 
functions of the chamber isolation valve. 

FIG. 7 is a schematic representation of a particular 
embodiment of the slit valve system of FIG. 6. 

DETAILED DESCRIPTION 

FIGS. lAilC illustrate an embodiment of an apparatus in 
accordance with the present invention comprising a chamber 
isolation valve 101. Also, when considered in light of the 
discussion below, FIGS. lAilC illustrate an embodiment of 
an inventive method for using the chamber isolation valve 
101 to seal an opening 102 (shown in phantom in FIG. 1A) 
to an adjacent processing chamber P (shown in phantom in 
FIG. 1A) so as to permit pressurization of the processing 
chamber P for processing of a substrate contained therein. 
The chamber isolation valve 101 may include a closure 

member 103 for sealing the processing chamber opening 
102. In addition, the chamber isolation valve 101 may 
comprise a valve housing 105 within which at least a portion 
of the closure member 103 may be movably disposed. To 
permit the chamber isolation valve 101 to be used in 
conjunction with an opening of a processing chamber, the 
valve housing 105 of the chamber isolation valve 101 may 
be placed against the processing chamber, e.g. such that a 
seal (not shown) is formed between the valve housing 105 
and the processing chamber around the processing chamber 
opening to be sealed. 
The closure member 103 may include a sealing portion 

107 for sealing the processing chamber opening 102. For 
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example, the sealing portion 107 may be utilized so as to seal 
the processing chamber opening 102 indirectly, e.g., by 
sealing an opening to the valve housing 105 that is aligned 
With the processing chamber opening 102. Alternatively, the 
sealing portion 107 may be placed in direct contact (not 
shoWn) With the processing chamber P such that the sealing 
portion 107 seals around the processing chamber opening 
102. 

The closure member 103 may further include a bracing 
member 109 that is movable relative to the sealing portion 
107. For example, the bracing member 109 may be adapted 
to extend aWay from and retract toWard the sealing portion 
107. Further, the bracing member 109 may be adapted to 
brace or buttress the sealing portion 107, for example, When 
the sealing portion 107 is in position to seal the processing 
chamber opening 102 as described above. Such an arrange 
ment is inherently ef?cient in that it may decrease and/or 
minimiZe the amount of force needed to counter a positive 
pressure Within the processing chamber P, especially as 
compared to commonly-utilized cantilevered arrangements 
(not shoWn). 

To provide for convenient movement of the closure 
member 103 relative to the processing chamber opening 
102, the closure member 103 may also comprise an extended 
portion 111 extending from the sealing portion 107. In such 
an embodiment, an end of the extended portion 111 that is 
spaced aWay from the sealing portion 107 may be adapted to 
be grasped and/ or manipulated, eg by an actuator (see FIG. 
2) disposed inside or outside the valve housing 105, so as to 
enable the closure member 103 to be moved as a unit (eg 
by moving both the sealing portion 107 and the bracing 
member 109 together via the extended portion 111). For 
example, the closure member 103 may be moved via the 
extended portion 111 toWard and/or aWay from the process 
ing chamber opening 102 (transversely betWeen the respec 
tive con?gurations of the chamber isolation valve 101 
shoWn in FIGS. 1B and 1C or longitudinally betWeen the 
respective con?gurations of the chamber isolation valve 101 
shoWn in FIGS. 1A and 1B). 

Preferably, the extended portion 111 of the closure mem 
ber 103 is ?xed in relation to the sealing portion 107 of the 
closure member 103. For example, the sealing portion 107 
and the extended portion 111 may be of unitary construction 
as shoWn in FIG. 1A. Alternatively the extended portion 111 
may be ?xedly coupled to the sealing portion 107. 

The valve housing 105 may de?ne an enclosure 113, a 
?rst opening 115 to the enclosure 113, and a second opening 
117 to the enclosure 113. Preferably, the ?rst opening 115 
and the enclosure 113 are aligned along a common axis With 
the processing chamber opening 102 and are siZed so as to 
permit passage of substrates through the valve housing 105 
and into and out of the processing chamber P. For example, 
the ?rst opening 115 may be spaced apart from the process 
ing chamber opening 102 and the second opening 117 may 
be disposed on the other side of the enclosure 113, adjacent 
the processing chamber opening 102 and on the common 
axis. In one or more embodiments, the second opening 117 
may be placed in pneumatic communication With the pro 
cessing chamber opening 102 such that the second opening 
117 essentially comprises an extension of the processing 
chamber opening 102. 

The valve housing 105 may further comprise a rear plate 
119 Within Which the ?rst opening 115 is formed. The rear 
plate 119 may be adapted, and appropriately located, so as 
to permit the bracing member 109 to contact the rear plate 
119 and push against the rear plate 119 for bracing the 
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4 
sealing portion 107 of the closure member 103 during 
sealing (as described further beloW). 
The valve housing 105 may further comprise a front plate 

121 Within Which the second opening 117 is formed. The 
front plate 121 may be adapted, and appropriately located, 
so as to permit the sealing portion 107 of the closure member 
103 to contact the front plate 121 and seal around the second 
opening 117. Alternatively, as discussed above, the sealing 
portion 107 may directly contact the processing chamber P 
to seal the opening 102. 

In operation, as shoWn in FIG. 1A, the closure member 
103 of the chamber isolation valve 101 is adapted to assume 
a retracted position relative to the ?rst and second openings 
115, 117 Wherein the closure member 103 is spaced aWay 
from (e.g., beloW) the ?rst and second openings 115, 117. 
Such a con?guration permits substrates to be passed through 
the valve housing 105 and into and out of the processing 
chamber P. 
As shoWn in FIG. 1A, in at least one embodiment, the 

enclosure 113 of the valve housing 105 may enclose the 
sealing portion 107 of the closure member 103 While still 
permitting passage of substrates through the valve housing 
105. Also as shoWn in FIG. 1A, the enclosure 113 of the 
valve housing 105 may enclose the sealing portion 107 and 
the bracing member 109 With space to spare, e.g. so as to 
provide a ?rst gap 123 betWeen the bracing member 109 and 
the rear plate 119, and a second gap 125 betWeen the sealing 
portion 107 and the front plate 121. 
The closure member 103 may be moved relative to the 

valve housing 105 so as to assume a deployed position 
relative to the ?rst and second openings 115, 117 as shoWn 
in FIG. 1B Wherein the sealing portion 107 is disposed 
betWeen the ?rst and second openings 115, 117. Preferably 
during such deployment, the ?rst and second gaps 123, 125 
are maintained so as to reduce and/or eliminate particle 
generating friction and/or rubbing that might otherWise arise 
betWeen the closure member 103 and the valve housing 105. 
It Will noW be apparent that substrates (not shoWn) may no 
longer be passed through the valve housing 105, since the 
closure member 103 blocks the path therethrough. 
The closure member 103, Which in FIG. 1B is shoWn in 

a retracted position relative to the second opening 117 of the 
valve housing 105, may be moved into a deployed position 
relative to the second opening 117 as shoWn in FIG. 1C. As 
shoWn in FIG. 1C, the sealing portion 107 of the closure 
member 103 is in contact With the front plate 121, and may 
be caused to seal the second opening 117 of the valve 
housing 105. Preferably, and as demonstrated by the cham 
ber isolation valve 101 shoWn in FIGS. 1B and 1C, relative 
motion betWeen the sealing portion 107 of the closure 
member 103 and the front plate 121 of the valve housing 105 
leading to sealing of the second opening 117 is restricted to 
a direction that is normal to front plate 121, so as to reduce 
and/or eliminate the potential for particle generation via 
friction. 
As may also be seen by comparing FIG. 1C to FIG. 1B, 

the chamber isolation valve 101 may be adapted to generate 
a separation force that moves the bracing member 109 
relative to the sealing portion 107 so as to cause the bracing 
member 109 to move aWay from the processing chamber 
opening 102 (FIG. 1) and into contact With the rear plate 119 
of the valve housing 105. Alternatively, the bracing member 
109 may be caused to contact a portion of the transfer 
chamber (not shoWn), or another structural member. The 
chamber isolation valve 101 may then generate a bracing 
force, also tending to urge the bracing member 109 aWay 
from the sealing portion 107, so as to brace or buttress the 
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sealing portion 107 of the closure member 103 against the 
front plate 121 of the valve housing 105, or against the 
processing chamber P (FIG. 1), as the case may be. Such a 
bracing force may be generated in any number of Ways and 
at any number of locations relative to the closure member 
103. For example, the bracing force may be both generated 
and applied directly betWeen the bracing member 109 and 
the sealing portion 107, eg by a pneumatic actuator (see 
FIG. 2) disposed or formed therebetWeen. Note that in at 
least one embodiment of the invention, the bracing member 
109 does not seal the ?rst opening 115. 

FIG. 2 is a perspective exploded assembly vieW of an 
inventive chamber isolation valve 101a representing an 
exemplary embodiment of the chamber isolation valve 101 
of FIGS. 1A*1C. FIGS. 3Ai3F are sectional assembly side 
vieWs of the chamber isolation valve 10111 taken at various 
locations along a length of the chamber isolation valve 101a 
and Which describe structural and operational aspects of the 
chamber isolation valve 101a. Structural and functional 
descriptions appearing above With reference to the chamber 
isolation valve 101 therefore also apply to the chamber 
isolation valve 10111, With similar reference numerals being 
used to indicate corresponding aspects (e.g., of structure) in 
the ?gures. 

Referring to FIGS. 2 and 3A, the valve housing 105 may 
comprise an upper portion 127 and a loWer portion 129 that 
is coupled to the upper portion 127. The upper portion 127 
may include a resilient element 130 (FIG. 3A) so as to 
permit the rear plate 119 of the valve housing 105 to be 
sealed against an external corresponding structure, such as a 
valve interface portion of a transfer chamber (not shoWn). 
The loWer portion 129 may include resilient element 131 
(FIG. 3A) for sealing the loWer portion 129 of the valve 
housing 105 against the upper portion 127 of the valve 
housing 105. The loWer portion 129 may further include a 
?rst and a second port 133 (FIGS. 2 and 3D) adapted to 
permit an extended portion 111 of the closure member 103 
to extend outWard of the valve housing 105 and to permit 
both longitudinal (e.g. vertical) and transverse (e. g. horizon 
tal) movement of the closure member 103 relative to the 
valve housing 105. More or feWer ports 133 may be speci 
?ed as necessary or as desired. 

Referring to FIG. 2, the closure member 103 includes tWo 
extended portions 111, each extended portion 111 being 
coupled to the sealing portion 107, and the chamber isolation 
valve 101a being con?gured such that each extended portion 
111 extends through a port 133. More or feWer extended 
portions 111 may be speci?ed as necessary or as desired. 

Referring to FIGS. 2 and 3Ai3F, the chamber isolation 
valve 101a may comprise a deployment mechanism 134 for 
moving the closure member 103, eg relative to the valve 
housing 105 and/or the processing chamber opening 102 
(FIG. 1A). For example, the deployment mechanism 134 
may include one or more ?rst actuators 135 (FIGS. 2 and 
3A) for moving the closure member 103 betWeen longitu 
dinally retracted and longitudinally deployed positions of 
the closure member 103, shoWn respectively in FIGS. 3F 
and 3D. The ?rst actuator 135 may be one of many different 
types of suitable devices. For example, a pneumatically 
driven linear actuator such as is embodied by the ?rst 
actuator 135 of FIGS. 2 and 3A Would be suitable, as Would 
be a belt- or screW-driven actuator. 

The deployment mechanism 134 may further comprise 
one or more external belloWs 137 (FIG. 2) for protecting the 
enclosure 113 (FIG. 3D) of the valve housing 105 against 
intrusion of contaminants through the ports 133. Each exter 
nal belloWs 137 corresponds to and is adapted to surround a 
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6 
separate extended portion 111 of the closure member 103. 
Where more or feWer extended portions 111 exist, the 
number of external belloWs 137 may increase or decrease 
accordingly. Each external belloWs 137 may include a ?rst 
mounting ?ange 139 mounted to the valve housing 105 
around the port 133 through Which the corresponding 
extended portion 111 extends. 
The deployment mechanism 134 may further include one 

or more second actuators 141 (FIGS. 2 and 3C) for moving 
the closure member 103 betWeen transversely retracted and 
transversely deployed positions of the closure member 103, 
shoWn respectively in FIGS. 3D and 3E. Each second 
actuator 141 may be mounted to a ?rst support plate 143 
Which may in turn be movably mounted to the valve housing 
105 via the ?rst actuator 135. Each second actuator 141 may 
be one of many different suitable devices. For example, a 
pneumatically-driven linear actuator, such as is embodied by 
the second actuator 141 of FIGS. 2 and 3C, Would be 
suitable, as Would be a belt- or screW-driven actuator. 

The deployment mechanism 134 may be adapted to guide 
the ?rst support plate 143 as the ?rst actuator 135 moves the 
?rst support plate 143 longitudinally relative to the valve 
housing 105. For example, a ?rst and a second support 149 
may be affixed to and extend from the valve housing 105, 
and the ?rst support plate 143 may be slidably coupled to 
each support 149, e.g., via a rail 151 preferably ?xedly 
coupled to each support 149, and a ?rst and second pair of 
trucks 153. Each pair of trucks 153 may be ?xedly coupled 
to the ?rst support plate 143 and movably coupled to a rail 
151 so as to permit longitudinal movement of the ?rst 
support plate 143. 

Referring to FIGS. 2, 3C and 3D, the deployment mecha 
nism 134 may further include one or more brackets 145, 
each bracket 145 being secured to an end of a extended 
portion 111 that is spaced apart from the sealing portion 107 
of the closure member 103. The deployment mechanism 134 
may also include a second support plate 147, the second 
support plate 147 being movably mounted to the ?rst 
support plate 143 (and/or to the valve housing 105) via the 
second actuator 141. Each bracket 145 may be coupled to 
the second support plate 147 to provide a means by Which 
the deployment mechanism 134 may manipulate and/or 
move the closure member 103 (eg longitudinally, or trans 
versely, or a combination thereof). 

The deployment mechanism 134 may be adapted both to 
guide the second support plate 147 as the second actuator 
141 moves the second support plate 147 transversely relative 
to the ?rst support plate 143 and the valve housing 105, and 
to isolate the transversely-operating second actuator 141 
from the vertical force represented by the combined Weight 
of the closure member 103, the second support plate 147 and 
the brackets 145 (eg so as to facilitate smooth transverse 
translation of the closure member 103 relative to the valve 
housing 105). For example, as shoWn in FIGS. 2 and 3B, the 
deployment mechanism 134 may further comprise bearings 
155 extending from sides of the ?rst support plate 143, and 
each bracket 145 may comprise a guide slot 157 adapted to 
accommodate a roller portion 159 of one of the bearings 
155. As such, While the second support plate 147 is moving 
transversely relative to the ?rst support plate 143, the 
bearings 155 and the ?rst support plate 143 may be caused 
to bear substantially all of the Weight of the closure member 
103, the brackets 145 and the second support plate 147 While 
still alloWing that subassembly to smoothly translate via 
overturning (rolling) communication betWeen the bearing 
roller portions 159 and the bracket guide slots 157. 
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For instances in Which the ?rst opening 115 of the valve 
housing 105 is relatively long, as With the chamber isolation 
valve 10111 of FIG. 2, bracing member 109 may include a 
brace plate 161 that is similarly elongated. The brace plate 
161 may comprise a ?rst side 163 (FIG. 3C) that faces 
toWard the sealing portion 107, on Which a plurality of 
mounting bosses 165 (FIG. 3B) may be provided. Each of 
the plurality of mounting bosses 165 may be adapted to 
extend into a respective one of a plurality of pockets 167 
(FIG. 2, see also FIG. 3B) formed Within a non-sealing side 
169 (FIG. 2) of the sealing portion 107. A respective one of 
an equivalent plurality of drive plates 171 (FIG. 2) may be 
disposed Within each pocket 167 (see FIG. 3D) and coupled, 
preferably ?xedly, to the mounting boss 165 of the brace 
plate 161 extending therein. A subassembly may thereby be 
formed comprising the brace plate 161 as Well as each drive 
plate 171 coupled to the brace plate 161 via the mounting 
bosses 165. 

The closure member 103 may be adapted to move the 
bracing member 109 back and forth betWeen the (trans 
versely) retracted position shoWn in FIG. 3D and the 
deployed or extended position shoWn in FIG. 3E. For 
example, an actuating device may be employed Within the 
bracing member 109 and/or the sealing portion 107 of the 
closure member 103 (e.g., so as to only minimally enlarge 
the overall size of the closure member 103). For instance, the 
closure member 103 may comprise at least one bracing 
actuator 173 (FIGS. 2 and 3E) as described beloW With 
reference to FIGS. 2 and 3Bi3F. 

When the ?rst opening 115 is relatively long, as With the 
chamber isolation valve 10111 of FIG. 2, the closure member 
103 may include a plurality of bracing actuators 173 (e.g., 
depending on the magnitude of bracing force that is required 
to be applied to the sealing portion 107 via the bracing 
member 109 and/or the room available on the non-sealing 
side 169 of the sealing portion 107 to form pockets 167). 
Each bracing actuator 173 may be built into, and/or inte 
grated Within the closure member 103 so as to be comprised 
of portions of some of the components of the closure 
member 103 already described above (e.g., a pocket 167 of 
the sealing portion 107, and a drive plate 171 of the bracing 
member 109). In addition, each bracing actuator 173 may 
comprise a drive plate belloWs 175 (FIG. 3D) that includes 
a mounting ?ange 177 coupled to the non-sealing side 169 
of the sealing portion 107 (e.g., around a pocket 167 of the 
sealing portion 107), and an extensible Wall portion 179 
attached to the mounting ?ange 177 and extending into the 
pocket 167, Within Which the extensible Wall portion 179 is 
attached to a drive plate 171. 

With reference to FIG. 3E, each bracing actuator 173 may 
comprise a pressure cell 181 comprising a pocket 167 of the 
sealing portion 107 (see also FIG. 3B), a drive plate 171 of 
the bracing member 109, the extensible Wall portion 179 of 
the drive plate belloWs 175, and the mounting ?ange 177 
(FIG. 3D) of the drive plate belloWs 175. The pressure cell 
181 may be expanded via an external source of pressurized 
gas (not shoWn) to force the bracing member 109 against the 
rear plate 119. For example, FIG. 3E illustrates a con?gu 
ration of the chamber isolation valve 10111 in Which the 
sealing portion 107 of the closure member 103 is deployed 
against the front plate 121 of the valve housing 105, the 
bracing member 109 of the closure member 103 is deployed 
against the rear plate 119 of the valve housing 105, the 
extensible Wall portion 179 of each drive plate belloWs 175 
is relatively compressed, and the volume of the pressure cell 
181 is relatively large. 
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8 
Alternatively, the pressure cell 181 may be contracted via 

an external source of vacuum pressure. For example, FIG. 
3D illustrates a con?guration of the chamber isolation valve 
10111 in Which the bracing member 109 is retracted Within a 
pocket 167 (FIG. 3B) of the sealing portion 107, the exten 
sible Wall portion 179 of the drive plate belloWs 175 is 
relatively extended, and the volume of the pressure cell 181 
(FIG. 3E) is relatively small. As Will be explained further 
beloW, each bracing actuator 173 may comprise one such 
pressure cell 181 and may actuate (e.g., move/position/urge 
the bracing member 109) via changes in the volume of the 
pressure cell 181 and/or in the pressure (e.g., air pressure or 
?uid pressure) Within the pressure cell 181. 

Each bracing actuator 173 may be energized pneumati 
cally. For example, each pocket 167 may be pneumatically 
coupled via a conduit 183 (FIG. 3B) that penetrates the Walls 
of each of the pockets 167. Thus When the pressure cell 181 
of one bracing actuator 173 of the closure member 103 is 
subjected to increased air or ?uid pressure for expansion, or 
to vacuum pressure for contraction as the case may be, the 
pressure cell 181 of each bracing actuator 173 Will tend to 
be similarly energized. As such the collective force exerted 
by the bracing actuators 173 may move the bracing member 
109 relative to (e.g., toWard or aWay from) the sealing 
portion 107, according to the pressure existing in the conduit 
183. 
The closure member 103 may be adapted to expose the 

conduit 183 to a source of vacuum pressure (not shoWn) for 
retracting the bracing member 109 Within the sealing portion 
107, e.g., so as to prevent contact betWeen the bracing 
member 109 and the valve housing 105 When the closure 
member 103 is in the longitudinally retracted position of 
FIG. 3F, or is being moved into or out of same. (The sealing 
portion 107 of the closure member 103 may be similarly 
retracted from the front plate 121). The closure member 103 
may also be adapted to expose the conduit 183 to a source 
of pressurized gas (not shoWn) for extending the bracing 
member 109 aWay from the sealing portion 107 and/or to 
cause the bracing member 109, When fully extended, to push 
against the rear plate 119 of the valve housing 105 so as to 
brace the sealing portion 107 against the front plate 121 of 
the valve housing 105 as shoWn in FIG. 3E. 

Exposure of the conduit 183 to a source of vacuum 
pressure or of pressurized gas can be accomplished in any of 
a number of Ways. For example, one or both brackets 145 
can include a socket 185 (FIG. 2) adapted to receive a 
pressure ?tting (not shoWn), e. g., an end ?tting of a pressure 
hose. The pressure ?tting (not shoWn) may be adapted to 
mate With a pressure port 187 (FIG. 3E) formed Within the 
extended portion 111 of the closure member 103 that is in 
communication With an extended conduit 189 (FIG. 3C) also 
formed Within the extended portion 111 and leading to a 
sealing portion interface 191 (FIG. 3C) of the extended 
portion 111. The sealing portion interface 191 may be made 
to seal against an extended portion interface 193 of the 
sealing portion 107. Aresilient element 195 may provide for 
a seal betWeen the tWo interfaces. A feeder conduit 197 
Within the sealing portion 107 may lead from the extended 
portion interface 193 to the conduit 183 of the sealing 
portion 107. Such an arrangement provides a convenient 
means for pneumatically actuating the bracing actuators 173 
of the closure member 103 and for exercising positive 
control (e.g., applying either vacuum or pressurized gas as 
necessary) over the position of the bracing member 109 
relative to the sealing portion 107 (e.g., at all times). Other 
con?gurations for applying vacuum or pressurized gas to the 
bracing actuators 173 also may be employed. 
















