
~· REPLACED SHEETS SG · 1 

scription : paged •.• ~- •• te paged ~. ~ 
aim(s} : paged .~S .. ·to paged~. · 1 

0 Drawing(s) : paged ••.•••• to paged •••••.. 

stract : pagedGf.t •• to paged ••••••. 
GAS PURGE SYSTEM FOR IS""'9..-..i.w'A--~""'""".......,.MQ,,.;;,,_.c;,u.a,_~~~-1 

- CONTAMINATION SENSITIVE ITEMS 

"ISOLATION STRUCTURE FOR CONTAMINATION SENSITIVE ITEMS" i 

Inventors: L. B. Cook, R. F. Florence, G. M. Gallagher, G. 

E. Johnson and 

No.~~~--------~-----i 

R. W. 

Filed: 

Sargenti 

(the same 
EP-A­

day) 

commonly assigned and filed concurrently herewith· {re­

f erred to hereinafter as Cook et al.)-

"DOOR OPENING SYSTEM AND METHOD"; Inventors: G. M. 

Gallagher, and G. E. Johnson; EP-A-No. 93480117.6, filed: 

24 August 1993 commonly assigned and filed concurrently 

herewith (referred to hereinafter as Gallagher et al.) 

This invention relates to enclosures for the packaging of 

items in isolation from contamination for use with sensi­

tive items such as electronic.components, and more partic-
1 ! 

ularly such enclosures including facilities for purging a 

sealed con~ainer. 

Packaging is an integral part of the transportation and 

delivery of products during the course of manufacturing. 

One important requirement for packaging has been to pro­

vide ease of handling and space efficient storage of the 

product free from contamination, during manufacturing, 

between manufacturing processes and prior to use. 

An important function of such packaging is the protection 

of a product from contamination during the process of 

production or manufacturing between manuf ~cturing steps. 

Such protection has become particularly critical for elec­

tronic circuit components which are often subject to dam­

age from a wide range of environmental conditions includ­

ing contamination by vapors and particles present in con-
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tainers or evolved within those containers when an article 

is stored therein. 

Maintaining clean conditions has become more important 

during recent years with the increase of storage and 

transportation of intermediate products for electronic 

devices which must be maintained in a clean condition when 

removed from the packaging for further processing. Fur-

ther, the maintenance of an adequately clean manufacturing 

environment has led to increased manipulation of the pack­

aging and items contained therein by automated processing 

equipment. Therefore, isolation structures used in such 

manufacturing processes must be adapted to be manipulated 

by such equipment in addition to providing the required 

types of protection for the packaged items. This adapta­

tion often requires both the packaging and the automated 

equipment to be specially modified and standardized, in­

creasing costs and reducing the generality of application 

of the automated equipment. 

A Standard Mechanical Interface (SMIF) is described in us­
A-4 532 970 of Tullis et al for "Particle Free Dockable 

Interface for Integrated Circuit Processing" states at 

Col. 3, lines 50-64 that the SMIF box does "not utilize 

constantly moving filtered air to decrease particles on 
the IC wafer surfaces. Rather, IC qleanliness is achieved 

by maintaining a still-air interior environment." In 

summary, such SMIF interfaces are to be used with semicon­

ductor wafers, to protect them from contaminants by pre­

venting circulation of air about the wafers. 

US-A-4 724 874 of Parikh et al for "Sealable .Transportable 

Container Having a Particle Filtering System" describes a 

filtering system and an air circulation syatem for at Col. 

7, lines 57 et seq. "filterinq and analyzing having an 

inlet ... and an outlet .... Clean air or free N2 is pumped by 

pump P into the in::_er~~~- --~p~ce .. • . , circulated through 
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conduit tubing ... and then exhausted ~hrough an outlet. A 

£ilter ... for trapping any particles in the interior 

space ... is provided at the outlet.... Additionally the 
inlet could also have a filter. Each of the inlet ... and 
outlet ... are one-way valves so that unwanted fluids can 

not enter~the first environment .... " 

The present invention is based on a realization by the 

inventors of a need for a simpler structure which operates 

more quickly, with minimal interaction instead of more 

elaborate mechanisms used to perform such functions in the 

past. It would be desirable to be able to make a quick 

connection and quick removal of work from the purging 

station where articles in an enclosed chamber are to be 
purged of unwanted gases, etc., during storage, when off 
line from a manufacturing process. 

It is therefore an object of the present invention to 

i1>rovide a system for quickly connecting and removing a 
source of purging gases to an isolation structure contain­
:ing an i tern therein from contamination by particles or 

vapors generated either internally or externally of the 

isolation structure. 

Still another object of this invention is automatically 
disconnecting the outlets and inlets of the purging system 

and the exhausting system when the closed container to be 

purged is removed. 

In accordance with this invention, a reusable isolation 

enclosure has a closure member carrying filters and vapor 

and moisture drains. Replacement of ambient environmental 
gases in the sealed enclosure is provided. A replacement 

or inert gas is provided by the gas replacement system 

which quickly connects to the enclosure and quickly dis­

connects from the enclosure. Suction cups surrounding the 

ends of gas connection lines form the interface to the 
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filter membrane and form a seal w~th the closure member. 

No other mechanical connection than the suction cups is 

required. The outlets and inlets of the purging system 

and the exhausting system are automatically disconnected 

by a spring . valve when the isola'tiion container to be 

purged.is removed. When the closure member of the isola­

tion enclosure is placed upon on the purge system the 

weight of the package overcomes the spring force and thus 

opens the valves and permits the replacement gas to flow. 

If the empty isolation enclosure is placed on the system 

the weight is insufficient to open the spring actuated 

valve system, therefore only enclosures carrying the 

weight of a product will be purged by the gas replacement 

system. 

The solution in accordance with this invention can be used 

in the business of providing closed containers to the 

semiconductor industry, and this solution has applications 
I 

in other areas beyond semiconductor products. 

Further in accordance with this invention, -an isolation 

structure includes a) a shell having a opening, 

b) a closure member dimensioned to be received within the 

opening, the closure member inclu~ing i) a closure member 

body having an outer periphery and a resilient seal on the 

outer periphery of the closure member body, ii) a gas 

exchange system for the structure including (l) a gas 

inlet port for the structure having an inlet filter mem­

brane, and 

(2) a gas outlet port for the structure h~ving an outlet 

filter membrane, e) quick connection supply means for 

s~pplying a source of gas to be introduced to purge the 

chamber by means of a quick mechanical connec~ion, f) the 

supply means including i) a spring actuated inl.et valve 

with a self-sealing interface, and ii). a spring actuated 
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outlet valve with a self-sealing interface adapted to for 

providing quick connection to the gas inlet port and the 

gas outlet port respectively. Preferably the means for 

locating at least one of the front plate and the back 

plate includes a pair of breather bodies containing the 

filter ·membranes; and the front plate has at least one 

aperture formed therein. 

Preferably the closure member includes means for locating 

at least one of the front plate and th~ back plate rela­

tive to the backbone further includes a breather body. 

In another aspect of the invention, a gas exchange system 

for a sealed chamber comprises the chamber, a) an inlet 

filter membrane in the wall of the chamber, 

b) an outlet filter membrane in the wall of the chamber; 

c) supply means having a source of a gas to be exchanged 

into the chamber, and d) an inlet line and an outlet line 

each being connected to the the supply means and each 

terminating in a self sealing connection to the inlet or 

outlet filter respectively. 

In still another aspect of this invention, an isolation 

structure includes a) a shell having a opening, b) a clo­

sure member dimensioned to be received within the opening, 

the closure member including i) a closure member body 

having an outer periphery and a resilient seal on the 

outer periphery of the closure member body, ii) a gas 

exchange system for the structure including a gas port for 

the structure having a filter membrane, the port extending 

from the exterior to the interior of the ·structure, c) 

quick connection supply means including a spring actuated 

valve with a self-sealing interface adapted for providing 

quick connection to the gas port in response to the pres­

ence of an article in the chamber, preferably as a func­

tion of the contents of the chamber exceeding a predeter-
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mined weight. In short, the quick- connection of the gas 

port is responsive to the weight of the article in the 
chamber. 

The foregoing and other aspects and advantages of this 

invention are explained and described below with reference 

to the accompanying drawings, in which: 

FIG. 1 is an exploded view of the isolation structure 

including a portion of a gas purge system in accordance 

with the invention, 

FIG. 2 is a cross sectional view of the closure member and 

seal structure of the isolation structure illustrated in 

FIG. 1, and including a portion of the shell of the isola-

tion structure with the elements of the gas purge system 

of this invention not visible in this section, 

FIG. 3 is an exploded view of an alternative embodirnenn of 

the closure member structure in accordance with the inven­

tion showing some preferred features thereof with ·the 

filters and inlets and outlets for the gas purge system of 

this invention illustrated, and 

FIG. 4 is a cross sectional view of a closure member in 
accordance with this invention illustrating the gas purge 

system of the invention. 

FIGS. SA and SB show a partially sectional view of a valve 

mechanism useful in connection with the current invention 

in the closed and open conditions respectively. 

Referring now to the drawings, and more particularly to 

FIGS. 1 and 2, there are shown, in an exploded view and a 

side elevational section respectively, the constituent 

components of an isolation structure 100 including por­

tions of the gas purge system in accordance with the in-
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vention. The isolation structure .100 has two major parts, 

a shell 110 and a removable closure member 112 which fits 

into an opening 90 in the end of shell 110. Shell 110 can 

preferably be fabricated from two portions 111, 111' by 

casting, injection molding, machining, or any other suit­

able technique. If the shell 110 is so formed, the por­

tions 111, 111 1 are preferably permanently· joine~ by hot 

platen welding to provide a hermetic seal with no flash at 

the joint. However, other joining techniques and materi­

als may be used such as adhesives as long as care is taken 

to avoid materials and formations which could form a 

source of loose particles or vapors (e.g. a solvent in an 

adhesive) which could be a source of contaminants. In any 

case, shell 110 portions 111, 111 1 are preferably formed 

with interlocking edge structures 139, 140 and possibly 

inter locking tabs such as 141 to enhance the structural 

integrity of the shell 110 when the shell 110 portions 

111, 111 1 are joined. Whatever technique or materials are 

utilized to join the shell 110 portions 111, 111', it is 
I 

preferable that the full extent of such locating or 

;interfitting structures be involved {e.g. a full depth 

weld) so that no internal crevices will remain after the 

shell 110 portions 111, 111' are joined. 

The shell 110, when completed, has no moving parts or 

internal concave structures and thus may be easily 

cleaned. The major portion of the interior is preferably 

planar to facilitate cleaning and the opening 90 (doorway) 

into which the closure member 112 is to be fit is no 

smaller than the internal cross-sectional shape of the 

shell 110 interior, allowing brushes, nozzles or other 

devices to be brought into contact with all interior sur­

faces of the shell 110. 

The planar major surfaces, such as 118, of the interior of 

the shell 110 also preferably cooperate with planar outer 

surfaces 117 to form viewing windows so that the contents 
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of the isolation structure 100 may- be inspected while 

maintaining isolation of the contents of structure 100 

from the ambient atmosphere. For this reason, transparent 

materials are also preferred. Additionally, further view­

ing windows may be provided in the sides of the shell 110 

such as at 119. It is preferable, if the shell 110 is 

formed in two portions 111, 111', to avoid having a joint 

between such portions crossing the side viewing windows. 

Therefore, window 119 is preferably formed on one of the 

portions 111, 111 1 and a corresponding notch 120 is formed 

on the other portion to receive an edge thereof. It is 

also possible to form any of the viewing windows 117, 119 

as a separate structure around which two or more portions 

111, 111 1 of the shell 110 9re fitted. However, since 

suitable transparent materials having low outgassing prop­

erties and low rates of shedding (e.g. loss of particles 

from the surface) are readily available, lowest cost is 

achiev~d by integral formation of the viewing windows in 

the shell 110 porrions 111, 111 1
• Examplesiof -such suit-

able materials are PC (Polycarbonate), PMMA 

(Poly(methtylemethacrylate) and PETG : (Polyethylene 

terepthalate - glycol modified). These materials are also 

particularly suitable since with additives (such as static 

dissipative agents) they can be somewhat conductive and 

thus dissipate static electricity. 

A stacking structure is provided, preferably in the form 

of a raised frame margins 121 and 122, or both. The 

raised margins 121 and 122 are preferably dimensioned to 

be functionally combined with a stacking structure, as 

indicated at 121 and 122 in FIG. 2. 

Shell 110 is also preferably formed with an external pro­

jection 115 which can be used to position the shell 110 

during the insertion or removal of the contents thereof. 

The projection can also be used as a location for a pro­

cess identification tag 116, preferably formed as an in-
---- --· ------· --- ---·-
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sert held between projections 115, .or other identifying 
indicia. While no particular exterior dimensions or 
shapes are required for projection 115 or in combination 
with insert 116, it is considered preferable that the 
lateral ends 115' of projection 115 b~ angled, bevelled, 
rounded 9 or otherwise shaped to facilitate gripping or 
handling of the shell 110 and separation of a set of 
stacked shells 110 when the shells are stacked as provided 
by the stacking structures 121 and 122. 

The closure member 112 in accordance with the invention is 
a composite structure; the principal constituent parts of 
which are a ciosure member body, preferably including a 
backbone 124, and a resilient pneumatic seal member 113. 
The backbone 124 supports the general shape of the resil­
ient seal to generally conform to the shape of the opening 
90 in shell 110. The backbone 124 also preferably pro­
vides pneumatic manifolding 130 to communicate with the 
interior of the resilient seal member 113, as will be 

! 

described in greater detail in copending application of 
Cook et al. The edges of the ba~kbone 124 are also prefer­
ably cup-shaped in cross-section, as best illustrated at 
132 of FIG. 2 to form an elongated toroidal interior vol­
ume when resilient seal member 113 is installed thereon. 
Accordingly, apertures are provided in the cup-shaped edge 
of backbone 124 in accordance with the manifolding struc­
ture. utilized. It is to be understood that while provid­
ing manifolding _within the closure member body is pre­
f erred, it is only necessary to be able to communicate 
pressure or partial vacuum to the interior space defined, 
in part, by the resilient seal and a closable opening, 
tube or other arrangement could be provideQ. directly on 
the resilient seal, itself. 

With further reference to FIG. 2 as well as FIG. 1, to 
complete the major structure of the closure member 112, 
the1 closure member bod!__p~-~~~~a~:!-Y further includes front 
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-
plate 123 and rear plate 125. As ·shown in FIG. ~' the 

front and rear plates 123, 125 clamp respect~ve margins of 

resilient seal member 113 against outer sides of the cup­

shaped edges 132 of the backbone 124. The front and rear 

plates 123, 125, in conjunction with the backbone 124, 

also mecbanically constrain the resilient seal and provide 

controlled collapse of the seal when the interior volume 

is evacuated. The "interior volume" to be evacuated in­

cludes spaces 170 and 180 in hollow closure member 112 as 

well as the pneumatic manifolding 130. · The space 170 is 

the space between the front plate 123 and the back plate 

125. The space 180 is defined by the volume between the 

pneumatic seal member 113 and the cup-shaped edge of the 

closure member backbone 124. Of course, it is to be un­

derstood that this definition of the "interior volume" is 

directed to the particular shapes and topologies of the 

constituent parts of the preferred embodiment of the in-

;vention and basically includes all interior space of the 

closure member 112 which zs in communication 
1 

with the 

interior 180 of the resilient seal member 113,.thus con­

stituting "manifolding" regardless ~f its conf.iguration. 

It should also be understood that the "manifolding" may, 

in fact, occupy only a very minor fraction of the interior 

space which may exist in the closure member 112. 

Location of the fr~nt and rear plates 123, 125 relative to 

the backbone 124 is preferably facilitated by cylindrical 

housings 340 (only one of which is shown by cutting away 

the edge of the front plate 123 in FIG. 3) secured to the 

back of front plate 123 centered on center lines 126 and 

126 1 respectively. Cylindrical housings 340 extend 
~ 

through holes in the backbone 124 and back plate 125, 

which holes are also aligned with center lines 126 and 

126' respectively. On the back side of back plate 125, 

the retaining nuts 3.24 are pushed over the ends of cylin­

drical housings 340 # so nuts 324 lock onto cylindrical 
--·----···· 
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housings 340 by turning them into a- locked position as it 

well-understood by those skilled in the art. 

Alternatively, the front and back plates 123, 125 and the 

backbone 124, together with other : closure member 112 

structure can be joined together by pins extending from 

either or both of the front and back plates 123, 125 

.and/or backbone 124 and welded, bonded or otherwise af­

fixed at the front and back plates 123, 125 to secure the 

closure member 112 assembly together. Also, as best shown 

in FIG. 2, the edges df the front and back plates 123, 125 

are preferably shaped to closely engage the margins of the 

resilient seal member 113 which are preferably angled to 

give the resilient seal an overall appearance, in cross­

section, of the Greek letter "Sl". This structural config­

uration provides a particularly gas-tight seal between 

these parts, allowing the seal to be pressurized and such 

p+essure maintained for extended periods of time to tight­

ly seal the closure member 112 of isolation structure 100. 

Front plate 123 also has an aperture 131 cooperating with 

the manifolding provided by backbone 124 to allow the 

interior of the resilient seal to be pressurized or evacu­

ated. At least the front surface of the front plate 123 

also preferably provides a flat surface for facilitating 

engagement by a vacuum closure .member removal plate 114 

which will be discussed below. The backbone 124 and front 

and back plates 123, 125 are preferably formed of the same 

material as the shell 110. However, transparency is not 

normally required, providing slightly greater latitude in 

choice of materials. 

Manifolding 130 can be fabricated in many forms,. such as 

with tubes or hollow structures within the backbone 124. 

However, an extremely simple pref erred structure may be 

formed simply as grooves or recesses in the sides of the 

backbone 124 {indicated at 160) or the abutting faces of 
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the front and/or rear plates 123, 1~5 (indicated at 160'). 

The manif oldinq is preferably formed on both sides of the 

backbone 124 with at least one- communicating hole 161 

through the web of the backbone 124. Corresponding holes 

are also formed at the locations of ~he grooves in the cup­

shaped vedges of the backbone 124.. The the grooves serving 

as pneumatic manifolding 130, in cooperation with the 

abutting inner faces of the front and rear plates 123, 125 

complete a manifold which can communicate a desired pres­

sure or vacuum from opening 131 on a preferably smooth or 

flush outer surface of the front plate 123 to the interior 

of the resilient seal member 113. The pressure or partial 

vacuum in the interior of the resilient seal member 113 

can be maintained by providing appropriate closure for 

opening 131. 

Front and rear plates 123, 125 and backbone 124 also have 

apertures for receivi.t}q a filter 324 and in a breather 

body 316 aligned alpnq centerline 126 in FIG. 3 to allow 

equalization of pressure between the interior and exterior 

of the shell 110 without the introducti-on of particulate 

contaminan~s. The shell 110 may also be purged with a gas 

such as an inert gas after sealing of the shell 110 by 

closure member 112 by means of breather 316. However, it 

is preferable to provide at least two such breather bodies 

316 with filters 328 to allow a gas to be more readily 

circulated throughout the shell 110. 

Rear plate 125 is also preferably provided with a 

hygroscopic body 128 and a vapor absorptive body 127 af­

fixed thereto, referred to hereinafter as drains. These 

absorptive bodies and filter 328 are readily removable 

from the assembled closure member 112 prior to cleaning. 

New filters and drains are fitted to closure member 112 

when the closure member 112 is to be reused. 
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Also, as best shown in FIG. 2, the ~pening 90 of the shell 

110 has the overall form of a groove between an interior 

shoulder 133 and a similar exterior shoulder 133 1 around 

the entire periphery thereof. These shoulders are of a 

dimension which does not reduce the outline of the opening 

90 beyend the cross-sectional dimensions of the interior 

of the shell 110. The groove also preferably is shaped to 

include a preload ridge 134 to enhance the sealing effect 

against resilient seal member 113. 

Shell 110 may also be fitted with a liner 150 which may 

function as a guide or holder for items placed therein. 

This liner preferably has a tapered edge 151. Alterna­

tively, such a tapered region could be formed integrally 

with shell 110 or shell 110 portions 111, 111'. The rear 

plate 125 of closure member 112 is also preferably tapered 

to cooperate therewith to provide a smooth interior sur­

face of the isolation structure 100. 

A tapered edge 138 is also formed on the periphery of 

front plate 123 to cooperate with an outer portion of the 

profile of outer shoulder 133' This tapered region pro­

vides a periphery of the front plate 123 which is larger 

than the periphery of resilient seal member 113 when re­

tracted by evacuation, as shown by dashed lines 137, to 

reduce the risk of damage thereto. Further, when the 

resilient seal member 113 is pressurized or otherwise 

allowed to resiliently expand, the seal exerts a caroming 

action against the inner portion of the profile of outer 

groove shoulder 133 1 until the tapered edge of the front 

plate 1~3 is seated against the outer portion of the pro­

file of shoulder 133'. At the same time, the tapered edge 

of the rear plate 125 is seated against the tapered region 

151. This interfitting of surfaces provides a particular­

ly secure positioning of the closure member i12 within the 

opening 90 and, in particular, prevents the closure member 

112 from being pushed inward to apply mechanical forces 
-----·-·--·· -----
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against i terns contained within ·the isolation structure 

100. This seating of tapered structures also assures that 

the interior dimensions of the isolation structure 100 -

will not be altered by the seal member 113 or changes in 

the condition thereof. 

Rear plate 125 is also preferably provided with a resil­

ient buffer member 129, preferably including pad 332, and 

which is preferably dimensioned to apply a slight posi­

tioning force against an item placed in the isolation 

structure 100 when the closure member 112 is in place. 

OppO'sing positioning forces are applied to the i tern by 

resilient buffers 143, shown in FIG. 1. The opposing 

resilient pads thus provide substantial protection of the 

item against impacts applied to the isolation enclosure. 

Pre£erably the material chosen for these resilient buffers 

also provides' a damping effect and thus provides protec­

tion against yibration being transmitted from the exterior 
• 

pf the isolation structure 100 to the contents thereof. 

Suitable materials include Fluoro (FLUOREL(R)}, Urethane 

:(ELASTILAN(R}), Polyester (ELASTILAN(R)) or Buna-N 

(DYEL(R)). 

In order to seal or open the isolation structure 100, a 

vacuum plate 114 is preferably used. In order to capture 

and manipulate the closure member i12·, the vacuum plate 

114 must include a raised resilient seal. 135 (e.g. an C­

ring or suction cup) which is preferably located to sur­

round the location of aperture 131 in order to convenient­

ly evacuate the resilient seal member 113 through 

manifolding 130 in the structure of backbone 124. It is 

especially preferable for raised resilient seal 135 to 

extend around the entire periphery of the vacuum plate 

114. This location provides the optimum application of 

frictional engagement forces between the raised resilient 

seal 135 and the front plate 123 of the closure member 112 

for manipulation thereof. However, about the location of 
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the raised resilient seal 135, one or more further, simi­

lar seals must be p~ovided to prevent vacuum from being 

applied to the interior of the isolation structure 100 

through a breather, which may preferably be an assembly of 

several elements indicated by center line 126. This is 

preferably done by pr<:>viding 0-ring seals 318 and 136 

(shown in phantom in FIG. 1), as will be discussed in 
greater detail below. 

Further, for opening of the isolation structure 100 after 
the outer surface thereof has been exposed to contamina­

tion, this location of the raised resilient seal 135 pro­
vides a sealed chamber to contain the contamination. Any 
contamination present cannot escape the chamber due to the 
vacuum applied. This feature considerably reduces the 
difficulty of maintaining clean· processing conditions 
within processing apparatus. For example, the shell 110 
of the isolation structure 100 need not be introduced into 
processing equipment but merely placed.again$t an aperture 
in a cover thereof. A contaminated cover could be with­
drawn and the contamination fully contained by automated 
mechanisms within the processing apparatus while the con­
tents of the isolation structure 100 are removed. The 
cover could then be replaced and the contaminated isola­
tio~ structur~ 100 removed and the processing apparatus 
cover resealed with little or no opportunity for contami­
nation of the interior of the processing apparatus to 

occur. 

Referring now to FIG. 3, a preferred structure for several 

of the constituent parts of closure member 112 will be 
described. A preferred form of backbone .124 includes a 
toothed periphery ~t the rounded ends thereof. This 
toothed structure such as teeth 312, provide gaps which 
improve gripping and sealing of the margin of resilient ·o- ~ 

seal member 113. It should be noted in this regard that a 
suitable resilient seal made of an elastomeric material is 
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commercially available but is shaped in a generally circu­

lar rather than an elongated oval form. Straightening the 

C?urvature of this commercially available seal 318 -along 

the linear portions of the backbone 124 · stretches the 

inner periphery and does not affec;;t the sealing action 

between the backbone 124 and the front and rear plates 

123, 125. However, where the curvature is increased, the 

inner margin is compressed. Therefore, the teeth 312 are 

advantageous in accommodating the compressed material in 

these regions while gripping the resilient seal against 

corresponding ribs 322 between recesses formed in the 

front and rear plates 123, 125. It is considered prefera­

ble that the ribs 322 and teeth 312 be opposed to each 

other rather than interleaved since the serpentine shape 

into which the seal margin would be forced, in the latter 

case, provides an inferio:i; seal and concentrates forces 
. . 

during· insertion of the closure member 112 into the shell 

110 opening 90 which could tear or otherwise degrade the 
i 

resilient seal. 

1\ preferred structure for the resilient buffers 129 is 

formed by insertion of cylindrically shaped buffers 332 

into brackets 334 which may be formed integrally with or 

attached to the rear surface of rear plate 125. Buffers 

332 are preferably f~rce fit into these brackets 334 so 

that the resilient material thereof will be retained 

therein and also deformed slightly to protrude in the 

direction of application of force to the contents of the 

isolation structure 100. 

A preferred form of the breather 126, 316 is also shown in 

FIG. 3 which also performs the function of .locating pins. 

125' of FIG. 1. Breather body 316, which is generally 

cone-shaped, is provided which preferably has protrusions 

thereon which key into notches 314 in apertures formed in 

front plate 123. The breather body thus reaches through 

all of the front plate 123, backbone 124 and rear plate 
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125. An 0-ring seal 318 is provided around the breather 

body 316 within apertures in the backbone 124. Thus when 

the breather body 316 is placed in tension, preferably by 

the installation of a quarter-turn nut affixed thereto, 

the 0-ring 316 is flattened and deformed against the inte­

rior of ~he aperture in the backbone 124 while maintaining 

a slight separation of the front and rear plates 123, 125 

therefrom until the parts are fully seated against each 

other and in engagement with resilient seal member 113. 

In this fashion, the front and rear plates 123, 125 and 

the backbone 124 are made self-aligning during assembly. 

Filter elements 328 are then carried by the interior sur­

faces of the breather body 316. 

The closure member 112 of the isolation structure 100 is 

preferably operated by capturing the closure member 112 

with a vacuum plate 114 of the form discussed above after 

removing any closure of opening 131, if necessary. The 

application of a. partial vac-yum . to the surface of the 
! 

front plate 123 is also communicated through manifold 130 

to the interior 9f resilient :seal member 113 which then 

assumes the shape indicated at 137. The closure member 

112 can then be easily seated or removed, as desired. 

The ends of the cup-shaped edges of the backbone 124 are 

preferably dimensioned to provide a sliding fit over 

groove shoulder 133' • While some wear on the resilient 

seal will occur unless a clearance is provided, a sliding 

contact will provide the most secure closure and seal of 

the closure member 112. Any significant wear which occurs 

will be easily detectable by inspection. Further 1 a two­

step, detent-like action will be provided by the ends of 

the cup-shaped edges of the backbone 124 which can be 

sensed by automated equipment to indicate proper closure 

of the closure member 112. The detent action will also 

hold the closure member 112 in a correct position relative 
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to shell 110 while the resilient seal is allowed to expand 

or is pressurized. 

It should be noted that when the closure member. 112 is 

correctly seated, there are no grippable projections on 

either ~he surface or the edges of the closure member 112. 

The preferably bevelled or tapered edges of the closure 

member 112 are closely fitted to and slightly recessed 

below the edge of shell 110. The resiliency of the resil­

ient seal member 113 at the edges of the backbone 124 and 

fro~t and rear plates 123, l25 is preferably chosen such 

that it cannot be collapsed by evacuation which is less 

than the partial vacuum required to firmly grip the clo­

sure member by vacuum plate 114. 

FIG. 4 show~ an embodiment of the gas purge system of this 

invention in detail1 with the closure member 112 turned 

with its broad side facing the view and with its front 

turned on edge, facing downwardly. In this embodiment a 
! 

plug-in system is provided capable of connecting the in-

ternal space within the isolat:j..on enclosure (containment 

chamber) with external gas lines in a fashion preventing 

contaminants from entering the chamber. The gas purge 

system in accordance with this invention is particularly 

adapted to be used when the enclosure 100 is filled with 

an article 370 (shown in fragmentary form for convenience 

of· illustration) The article 370 is to be stored for an 

indefinite, frequently short interval of time which never­

theless requires protection by purging the gas surrounding 

the article 370 being stored in the enclosure 100. The 

article 370 is shown restinq upon cylindrical buffer pads 

332 secured to the closure member 112 by means of brackets 
• 

334. Thus the weight of article 370 is supported by clo­

sure member 112, pressing downwardly to provide the force 

required to operate valves to introduce purging gases into 

the chamber of enclosure 100, as will be explained in 

detail below. Fragments of the opening 90 of sealed iso-
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lation enclosure 100 of FIGS. 1..:-3 are shown (with the 

remai~der c~t away for convenience of illustration) with 

the closure member 112 seal~d therein. In the closure · 

member 112 the two filter membranes 328 are located in 

breather bodies 316 which extend through closure member 

112. The closure member 112 and the weight of enclosure 

100 and article 370 are supported by the purge system of 

this invention by means of two suction cups 350 1 351. The 

suction cups 350, 351 have coaxial holes 360, 361 respec­

tively therethrough at the center of the cups 350, 351. 

The cups are supported reciprocally by two spring actuated 

flow valves 352 which open when sufficient weight is 

pressed down upon them by the weight of the enclosure 100 

and its contents, but which remain closed when the enclo­

sure 100 is empty_. The interior passageways of the valves 

352 are connected to the holes 360, 361 in cups 350, 351 

to permit flow of air therethrough, ·when the valves 352 

are open. Clean gases can be introduced without any un­

wanted materialsJbeing admitted because the suction cups 

350 close off connection with ambient air. Valves 352 are 

normally closed preventing the source of fresh inert gas 

from flowinq until the suction cups 350, 351 on the bottom 

of FIG. 4 are forced down by the weight of the closure 

member 112 in the "plugged in" position. That is valves 

352 are sprinq biased closed by springs 353. Spring con­

stants can be va~ied based upon the weight of the closure 

member 112, the enclosure 100 and the article 370 to per­

mit the valves to open, but to remain closed in the ab­

sence of the article 370. The outlet lines from valves 
352 are terminated in the suction· cups 350. Two flow 

indicators 354 are also supplied connected to the opposite 

ends of valves 352 from the cups 350, 351. • 

The details of one of the valves 352 are shown in FIG SA 

and FIG SB for the valve 352 connected to suction cup 350. 

Valve 352 includes two hollow cylinders 3~6 and 358, with 

one carried slideably inside another. The interior cylin------ -- - ·- -
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der 356 has the supply gas connected to it at inlet 380, 

and is capped off at the top. The interior cylinder 356 

has a side opening (hole) 355 which is normally covered 

by the exterior cylinder 358, under the force of biasing 

spring 353. The exterior cylinder 358 is connected to the 

suction cup 350 or 351. When the suction cups 350, 351 

are pluqqed onto the closure member 112, a spring 353 is 

depressed moving the interior cyl~nder 356 up and uncover­

ing the side opening where the exterior cylinder has a 

counterbore 357 providing a larger diameter permitting 

gases to pass, thereby allowing gas flow into the exterior 

cylinder 358 chamber. The gas flow goes through a hole 

360 in the suction cup 350 (or 351) and through.the filter 

membrane 328. The same is true on both the inlet and the 

exhaust side. The suction cups 350, 351 are mechanically 

connected to the exterior cylinders 358. 

At the other end of each valve 352 is located a flow indi­

cator 354 and line 381 from source 380 of° fresh inert gas 

with a return line 382 exhausting gas into source ·3ao for 

reprocessing or exhaust as will be well understood by 

those skilled in the art. 

The flow indicators measure the flow· of gas through valves 

352 from line 381 into suction cup 351 and out of suction 

cup 350 into line 382. Gas can pass through the holes 361 

in cone 351 through one filter membrane 328 to the interi­

or of the isolation enclosure (pod) 100. Then the gas 

flows out of the other filter membrane 328 through hole 

360 in cone 350 so the enclosure 100 is purged and ex­

hausted of the gas contained therein. If the enclosure is 

"unplugged" from the inert gas flow from 11.ne 381 and cup 

351, the inert environment remains in the isolation enclo­

sure 100 for a period of time to be determined empirically 

as will be well understood by those skilled in the art on 

the order of hours in most instances. If the user is 

concerned about maintaining the inert environment in the -------- --- -----··· ---·---
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isolation enclosure 100 for long periods of time (days) 

without any purging gas the isolation enclosure 100 can be 

plugged into closed off suction cups 350 ~ 351 that seal 

around the filter· and do not permit exhaust. Under ambi­

ent conditions for relatively short ·intervals, the pres­

sure di€f erential is the same and no siqnif icant amount of 

exchange takes place between the environment of the isola­

tion enclosure 100 and the exterior environment. 

The 11 Plug In" system of the invention permits an exchange 

of gas with a very simple and low cost approach. When the 

isolation enclosure is set on the purge system the weight 

of the product opens the va 1 ves and permits flow. The 

suction cups form the interface to the filter membrane and 

seal to the closure member 112. No mechanical connection 

is required. If the empty isolation enclosure is placed 

on the system the weight is insufficient to open the 

spring actuated valve system, therefore only encloS\.~res 

witp. product will be purged,. The flow meters on the 

system indicate flow and flow velocity. 

Gas can pas·s through the filter membranes to purge and 

exhaust the interior of the pod. If the enclosure is 

"unplugged" from the inert gas flow, the inert environment 

would remain in the ·isolation enclosure for a period of 

time to be determined (hours). If the user is concerned 

about maintaining the inert environment in the isolation 

enclosure for long periods of time (days) the isolation 

enclosure can be plug into closed suction cups that seal 

around the filter and do not permit exhaust. At ambient 

the pressure differential is the same and exchange does 

not take place between isolation enclosure environment and 

exterior environment. 

Purging and exhausting a closed container has always been 

a challenge. The solution could be used by companies who 

are in the business __ ~~_providin~~losed containers to the 
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semiconductor industry. This solut-ion has applications in 

other areas beyond the semiconductor industry. 

The "Plug In" system shown in FIGS 4 and 5 permits an 

exchange of gas with a very simple and low cost approach. 

When the closure member 112 of the isolation enclosure is 

placed upon on the purge sy.stern the weight of the package 

opens the valves and permits flow, as described above. 

The suction cups form the interface to the filter membrane 

328 and form a seal with the closure member 112. No me­

chanical connection is required. If the empty isolation 

enclosure is placed on the system the weight is insuffi­

cient to open the spring actuated valve system, therefore 

only enclosures with product will be purged. The flow 

meters on the ~ystem indicate flow and flow velocity. 

FIGS. SA and SB show a partially sectional view of a valve 

mechanism useful in connection with the current invention. 

The details of the valve are essentially two 1hollow cylin­

ders one inside another. The interior cylinder has the 

supply gas connected to it. The interior cylinder has a 
side opening (hole) which is normally covered by the exte­

rior cylinder. The exterior cylinder is connected to the 

suction cup. When plugged, a spring is depressed moving 

the interior cylinder up and uncovering the side opening 
allowing flow into the exterior cylinder chamber. The flow 

goes through a hole in the suc.tion cup and through the 

filter membrane. The same is true on the exhaust side. 

The suction cups are mechanically connected to the exteri­

or cylinder. For long term storage the boxes are purged 

with nitrogen or argon from a pressurized source. 

FI 9 92 094 

...,.. ~- .... 



--------------

23 \ \1111\ \\\I\\ Ill\\ \\1\1 \\ \II\ 
* c t K S 

CLAIMS 

1. An isolation structure including 

a) a shell having an opening,: 

b) a closure member dimensioned to be received 

within said opening, said closure member in­

cluding 

i) a closure member body having an outer pe­

riphery and a resilient seal on said outer 

periphery of said closure member body, and 

ii) a gas exchange system for said structure 

including 

( 1) a gas inlet port for saj;d structure 

having an inlet filter membrane, and 

(2) a gas outlet port for said structure 

having an outlet filter membrane, 

e} quick connection supply means for supplying a 

source of gas to be introduced to purge said 

chamber by means of a quick mechanical connec­

tion, 

f) said supply means including 

FI 9 92 094 

i) a spring actuated inlet valve with a self­

sealing interface, and 

ii) a spring actuated outlet valve with a self­

sealing interface for providing quick 

~ connection to said gas inlet port and said 

gas outlet port respectively. 
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2. An isolation structure as recited in claim l, wherein 

said means for locating at least one of said front 
plate and said back plate includes a pair of breath­
er bodies containing said filter:membranes. 

3. An isolation structure as recited in claim 1, wherein 
said front plate has at least one aperture formed 
therein. 

4. An isolation structure as recited in claim 1, wherein 
said means for locating at least one of said front 
plate and said back plate relative to said backbone 
further includes a breather body. 

5. A gas exchange system for a sealed chamber comprising 
said chamber, 

a. an inlet filter membrane in the wall of said 

chamber, 

b. an outlet filter membrane in the wall of said 

chamber 

c. supply means having a source of a gas to be 
exchanged into said chamber, and 

d. an inlet line and an outlet line each being 
connected to said supply means and each termi­
nating in a self sealing connection to a said 

inlet or outlet filter respectively. 

6. An isolation structure adapted to receive an article 

including 

a) a shell having an opening, 
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b) a closure member dimensioned to be received 

within said opening, said closure member in­

cluding 

i) a closure member body' having an outer pe­

riphery and a resilient seal on said outer 

periphery of said closure member body, and 

ii) a gas exchange system for said structure 

including a gas port for said structure 

having a filter membrane, said port ex-
tending from the exterior to the interior 

of said structure, 

c) quick connection supply means including 

a spring 

interface 

actuated valve wi"th a self-sealing 

adapted for providing quick connec-
' 

tion to said gas port in response to the pres­

ence of an article in said chamber. 

7. An isolation structure as recited in claim 6 wherein 

said valve of said quick connection supply means 

operates in response to the weight of said article 

in said chamber. 

8. An isolation structure as recited in claim 1 wherein 

a flow indicator for measuring the rate of flow of 

gas through said quick connection means is connected 

thereto. 

9. An isolation structure as recited in cl~im 2 wherein 

a flow indicator for measurinq the rate of flow of 

gas through said quick connection means is connected_ 

thereto. 
---··------
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10. An isolation structure as recited in claim S wherein 

a flow indicator for measuring the rate of flow of 

gas through at least one of said inlet line and said 

outlet line is connected thereto. 

11. An isolation structure as recited in claim 6 wherein 

a flow indicator for measuring the rate of flow of 

gas through said quick connection means is connected 

thereto. 

12. An isolation structure as recited in claim 7 wherein 

a flow indicator for measuring the rate of flow of 

gas through said quick· connection means is connected 

thereto. 

13. An isolation structure as recited in claim 6 wherein 

said quick connection supply means is responsive to 

the weight of said article in said chamber. 

14. An isolation structure as recited in claim 12 wherein 

a flow indicator for measuring the rate· of flow of 

gas through said quick connection means is connected 

thereto. 
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