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Inventors: L. B. Cook, R. F. Florence, G. M. Gallagher, G.
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ferred 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 1tems such as electronlc _components, and more partic-
ularly such enclosures 1nclud1ng facilities for purging a

sealed container.

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 manufacturing steps.
Such protection has become particularly critical for elec-
tronlc circuit components which are often subject to dam-
age from a wide range of env1ronmental conditions includ-
ing contamination by vapors and particles present in con-
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i §ens inisolation fromcontam nation for use with sensi-
conmponents, and nore partic- ularly such encl osures including
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One inportant requirement por packagi ng has been to pro-

ring the process of production or
bet ween manuf acturing steps.

Maintaining clean conditions has become more important
during recent vyears 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 cleanliness 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 system for at Col.
7, lines 57 et seq. "filtering and analyzing having an

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

2
pump P into the 1nter10r _space..., circulated through
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such protection has beconme particularly critical for elec- tronic circuit

conponents which are often subject to dam age froma w de range of

envi ronmental conditions includ- ing contam nation by vapors and particles
in con- tainers or evolved within those containers when an

pr esent

article is stored therein. Mintaining ctean conditions has become nore
| nportant durin eceyré&P ears with the increase of storage and
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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
provide a system for quickly connecting and removing a

source of purging gases to an isolation structure contain-

‘ing an item 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 c¢losed 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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renmoved fromthe packaging for further processing. Fur- ther, the

mai nt enance of an adequately clean manufacturing environment has led to
i ncreased mani pul ati on of the pack- aging and itenms contained therein by
aut omat ed processing equi pnent. Therefore, isolation structures used in
such manufacturing processes nust be adapt%d to be mani pul ated by such
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and the exhausting system are automatically disconnected
by a spring valve when the isolation 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 isoclation 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 pfoviding closed containers to the
semiconductor industryq and this solution has applications
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 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 (1) a gas
inlet port for the structure having an inlet filter mem-

brane, and

{2) a gas outlet port for the structure having an outlet
filter membrane, e) guick connection supply means for
supplying a source of gas to be introduced to purge the

-~

chamber by means of a qdick mechanical connection, f£) the ™~
supply means including i) a spring actuated inlet valve
with a self-sealing interface, and ii) a spring actuated
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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 SMF
box does "not utilize constantly noving filtered air to decrease particles
on the I1C wafer surfaces. Rather, IC cleanliness is achieved by nmaintaining
a still-air interior environnment." In subhmary, such SMF interfaces are
to be used with sem con- ductor wafers, to protect them from contam nants
by pre- ventingoutdel awlore it ra apelf-serling einteybane avapteds tef for

Parikh et al fopL,o38alial uidfSEokAebt for0pb akRQr ddayi 1191 ¢ PRbEtC!
Filtering Syst egﬁ; descri@b?s la filteri ng_ system and ‘an air_ci r%ﬁlkgt iaglr(li the
1

system for af CoRs Pulliafespoyt orespgctiveiveri ngPekrEtRl Y2 tRE RedPSy Loy
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 the 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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inlet... and an outlet ... Clean air or free Nerr] is punped by punp P

into'the interior space..., circulated through 3 conduit tubing ... and
t hen exhausted through an outlet. A filter for trapping any particles in
the interior space ... is provided at the outlet .... Additionally the

inlet could also have a filter. Each of tthe inlet ... and outléet ... are

one-way-val ves so that unwanted fluids can not enter the first environnent
SUMVARY OF THEIRAENTeEShEt | Imarsliytectths qnkclpr eemnectiventwiforthe gas

amel i orate ongd¥t NPEe ydFANAINAI8S Thel RRIFHOT 0BT lthe 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,
i

FIG. 3 is an exploded view of an alternative embodiment 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. 5A and 5B 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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According to one aspect of the present invention there is provided an

| sol at'ion structure including a) a shell having an opening, b) a closure
menber di nensioned to be received within said opening, said closure nenber
including i) a closure nenber body having an outer periphery and a

on said outer periphery of shid closure nenber body, and ii)

resilient sea

a gas exchange system for _said structure including gl a gas inlet port fo

sai d structure W8RtA§Ran Th?e%s¢l¢¥¥9nrﬁ#ﬁ#@h@re&ha
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supply means for ?ggnéﬂgg a source of gas to be introduce
0

sai d chanber bylﬁﬁangn
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supply neans inptegepably ®eSFdbigcatiddnt €fomnltkio VRb¥€ions 111, 111' by
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casting, injection molding, machining, or any other suit-
able technique. If the shell 110 is so formed, the por-
tions 111, 111' are preferably permanently joined 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' are preferably formed
with interlocking edge structures 139, 140 and possibly
interlocking tabs such as 141 to enhance the structural
integrity of the shell 110 when the shell 110 portions
111, 111' are joined. Whatever technique or materials are
Ptilized to join the shell }10 portions 111, 111', it is
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 V1ew1ng windows so that the contents
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with a self-
a self-sealing interface for
port and said gas outlet port

t he present

sealing interface, and ii) a spring actuated outlet valve with

receive an article including a) a shell thaving an opening, b) a cl osure

menber di nensioned to be received within said opening,

incl uding i)o& dhssuisokakber beyuetireglQl onapr lperiiplspectad while
resilient se@éﬁﬂﬁﬁiﬂ?owﬁla&%&phsw 19fe Sébﬂtgh%llf@f”%’é}%{ hady 1690' i)

a gas exchange system
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said structure including a gas port for sali

to the internftepiadai sr&t 4UEHUPLefE3r&ll] CIALPINEEHA PDySUBRLYHERAYS ey

i ncluding a sprin
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an article isguchi dschagrbel9. It is preferable, if the shell 110 is
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formed in two portions 111, 111', to avoid having a joint
between such portions crossing the side wviewing windows.
Therefore, window 119 is preferably formed on one of the
portions 111, 111' 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' of the shell 110 are fitted. However, since
suitable transparent materials having low outgassing prop-
erties.and low rates of shedding (e.g. loss of particles
from the surfaée} are readily available, lowest cost is
achieved by integral formation of the viewing windows in
the shell 110 portions 111, 111'. Examples:of -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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Accordi‘ng to still another aspect of the present invention there is
provided a gas exchange systemfor a sealed chanber having an outer wall
conprising, a. an inlet filter menbrane in the wall of said chanmber, b. an
outlet filter nenbrane in the wall of said chanber, c. supply neans having
a source of a gas to be delivered into saPd chanber, and d. an inlet line

and an outlet |ine.e ei.ng connected to said _supply neans and each
terminating if a se?(?f%eg’feitﬁge@orﬁfé%ﬁ% TG ohdSef -Faj GthAF etidantighy i

said outlet fillfdciaherebyhsaed gas partlndier edettd0i S & G d hraugh

said outlet foTERe ELRANIARY, B BichAene i ehaes vERigRtion
with insert 116, it is considered preferable that the
lateral ends 115' of projection 115 be angled, bevelled,
rounded -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 closure 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 sea} member 113, as will be
described in greater detail in copending application of
Cook et al. The edges of the backbone 124 are also prefer-
ably cup-shaped in cross~section, as best illustrated at
132 of FIG. 2 to form an elongated toroidal interior wvol-
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-
tﬁre;utilized. ‘It is to be understood that while provid-
ing manifolding within the closure member body is pre-
ferred, 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 provided directly on
the resilient seal, itself.

With further reference to FIG. 2 as Qéll as FIG. 1, to =™
complete the major structure of the closure member 112,
the closure member body preferably further includes front
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The foregoi ng and ot her aspects and advantages of this invention are

" explai ned and described below wi th reference to the acconpanying draw ngs,

in which: FIG 1 is an exploded view of the isolation structure including a
portion of a gas purge systemin accordance with the invention, FIG 2 is a
cross sectional view of the closure nenb and seal structure of the

i solation structure illustrated in FIG , and including a portion of the
shel | of theghgeLatign u e el e t t 4a%; punge stem
of this inve ??o% not v%é?b%%g%n {zﬁlon |§%an expl éﬁglew
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and inlets and outlets for fgas purge systemof this Invention
&
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I nventi on.

also mechanically constrain the resilient seal and provide
controlled collapse of the seal when the interior wvolume
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 wvolume between the
pneumatic seal member 113 and the cup~shaped edge of the
closure member backbone 124. O0f 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 fs in communication’' with the
interior 180 of the resilient seal member 113, thus con-
stituting "manifolding” regardless of its configuration.
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 front 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’ 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,
theé retaining nuts 324 are pushed over the ends of cylin-
drical housings 340, so nuts 324 lock onto cylindrical

n \m\\\lﬁf \Tﬂi\ﬁiﬁ“
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6 FIGS. 5A AND 5B show a partially sectional view of a valve nmechani sm

usef ul

I n connection with the current invention ih the closed and open

conditions respectively. Referring nowto the draw ngs, and nore
particularly to FIGS 1 and 2, there are shown, in an expl oded vi éw and a
si de el evational section respectively, th&lconstituent conponents of an
I sol ation structure 100 including portions of the gas purge systemin
accordance w tieusisngds-340 by turning them into a- locked position as it
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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 of 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 c¢ross-
section, of the Greek letter "". This structural config-
uration provides a particularly gas~-tight seal between
these parts, allowing the seal to be pressurized and such
pressﬁre 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 ext}emely simple preferred structure may be
formed simply as grooves or recesses in the sides of the
backbone 124 (1nd1cated at 160) or the abutting faces of
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7 vention. The isolation structure 100 has two najor parts, a shell 110 and
a renpovabl e cl osure nenber 112 which fits into an opening 90 in the end of
shell 110. Shell 110 can preferably be fabricated fromtwo portions 111,
111" by casting, injection nolding, machining, or any other suit= able
technique. If the shell 110 is so fornmed,12he por- tions 111, 111' are
preferably permanently joined by hot platen welding to provide a hernetic
seal with no fthshfapntk&n@£¢mtre&bmpyetesolhbr 125 n( hgd 1 esbed qaesiend) .

materi- als Monbenkisel Pl a8 ANEFLYER§S N AS LU S LAkeN, L OOl d

materials and fornations orn1 §8G1ES P RsSe ?ﬁc?

vapors (e.g. abagkbere l@4nwith at least one: communlcating hole 161
through the web of the backbone 124. Corresponding holes
are also formed at the locations of the grooves in the cup-
shaped edges 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 c¢losure for

opening 131.

Front and rear plates 123, 125 and backbone 124 also have
apertures for receiving a filter 324 and in a breather
body 316 aligned alpng centerline 126 in FIG. 3 to allow
equalization of pressure between the interior and exterior
of the shell 110 without the introduction of particulate
contaminangs. 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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adhesi ve) which could be a source of contam nants.

portions 111, 111' are preferably forned with interl ocking edge structures

139, 140 and possibly interlocking tabs such as 141 to enhance the

structural
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3 %ﬁ@jﬁrﬁﬁﬁ+&ﬂFtﬁﬁE§§PPV shoulder 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 alsoc preferably is shaped to
include a preleoad 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 exXerts a camming
action against the inner portion of the profile of outer
groove shoulder 133' until the tapered edge of the front
plate 123 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 positidhing of the closure member 112 within the
opening 90 and, in particular, prevents the closure member
112 from being pushed 1nwani to apply mechanical forces
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integrity of the shell 110 when the shell 110 portions 111, 1171
are .joined. Watever technique or materialls3 are utilized to join the shel

110 portions 111, 111', it is preferable that the full extent of such
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cl eaned. The major portion of the interior is preferably planar to
facilitate cleaning and the opening 90 (doorway) into which the closure
menber 112 is to be fit is no smaller than the internal cross-sectional
shape of the shell 110 interior, allow ng brushes, nozzles.or ot’her devices
to be brought into contact with all interiqg sur- faces of the shell 110.
The planar nmaj or surfaces, such as 118, of the interior of the shell 110

al so pref er abl yagzoioper ati¢enist hcphbantedudrhdy f akes 134150i56Ar Nd tiheytwde

w ndows so thaﬁxﬁﬁe %ﬁz ergeatlng 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.
Opposing positioning forces are applied to the item 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.
Preferably 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 112, the wvacuum plate
114 must include a raised resilient seal. 135 (e.g. an O-
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 ther;ggxf . However, about the location of
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8:of the isolation structure 100 may be inspected while maintaining

I sol ation of the contents of structure 100 fromthe anbi ent atnosphere. For
this reason, transparent materials are also preferred. Additionally,

further view ing wi ndows may be provided in the sides of the shetl 110
such as at 119. It is preferable, if the Ehell 110 is fornmed irn two
portions 111, 111', to avoid having a joint between such portions crossing
t he side vi ewi ngthendedsedTesdfldent weadow3bl9 drse prefrondl guteheed @nmane

of the portions 311, skLl's apgk@ £ar %@?thng:onoéggyégg k;%cugjlm”efzé&go I%lgﬁ’y

other portion to receive an edge th SO possSi
of t-he view ng wRRB&REd1 LR }l}g 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 providing O-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 against 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-
tion structure 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 at the rounded ends thereof. This
toothed structure such as teeth 312, provide gaps which
improve gripping and sealing of the margin of resilient™
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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as a separate structure around which two or nore portions 111, 111' of the
shell 110 are fitted. However, since suitable transparent materials

havi ng | ow out gassi ng prop- erties and l'ow rates of shedding (e.g. |oss of
particles fromthe surface) are readily available, |owest cost is achieved
by integral formation of the view ng mﬁndowk5in t he shell 110 portions 111,

111'. Exanples of such sij_lt- abl e material s are
(Pol ycar bonat e) SommeBALLBoRrYRA2RRLG BHEL h%c???ﬁ?é) in aaﬁgneraﬂq;y@mr cu-

(Pol yet hyl ene t gaepraghatethall #60k18Rghté@ddvalhesemiat Stfaiéh%éﬁlﬁbs fhe

particularly suitable since th additives S uch as i c di attv

agents) they cafi* 53328??@”?&? %ﬁﬁu&t"l’“@é"rﬁﬁa iﬁusa‘fﬁl%%‘%tl eSEe t| along

electricity. the linear portions of the backbone 124 stretches the
inner periphery and does not affect 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 inferior seal and concentrates forces
during: insertion of the closure member 112 into the shell
110 opening 90 which could tear or otherwise degrade the
resili;nt seal.

i i
A 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 force 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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A stacking structure is provided, preferably in the formof a raised frane

margins 121 and 122, or both. The raised nmargins 121 and 122 are
preferably. dinmensioned to be.functionally conbined with a stacking
structure, as indicated at 121 and 122 in FIG 2. Shell 110 is also
preferably fornmed with an external pr o- Fé%tion 115 which can be used to
position the shell %%0 dur.in %blnsertion or renoval of_ the contents

thereof. The Y1 ecfPolf~t3R%I1568 bhe’ 1B et aBYQViGEs: iagPunst Bherbreather
i denti ficati gyodyng316 Gyithith eapblryutesned 8hedbddkbone 124. Thus when

the breather body 316 is placed in tension, preferably by
the installation of a quarter-turn nut affixed thereto,
the O-ring 316 is flattened and deformed against the inte-
rior of .the 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 c¢losure 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 wvacyum to the surface of the
front plate 123 is also communicated through manifold 130
to the interior of 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 providé the most secure closure and seal of
the closure member 112. Any significant wear which occurs
will be easily detectable by inspection. Further, 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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9 sert held between projections 115, or other identifying indicia. Wi | e

no particular

exterior dinensions or shapes are required for projection

115 or in conbination with insert 116, it is considered preferable that the

| at eral ends

ot herwi se shaped to facilitate gripping o¥handling of the shell 110 and
separation of a set of stacked shells 110 when the shells are stacked as

115" of projection 115 be angl ed, bevelled, rounded-or

provi ded by t#He shekbkihif sthike uklee nesikient2gsealhiscablowedreaberpahd i n

accordance wi

constituent parts

a

&P i@e?fgggﬁgiégujs a conposite structure; the principa
0

It should be noted that when the closure member. 112 is
correctly seated; there are no grippable projections on
either the surface or the edges of the closure member 112.
The preferably bevelled or tapered edges of the closure
member 112 are closely fitted t6 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
front and rear plates 123, 125 is preferably chosen such
that it cannot be collapsed by evacuation which is less
than the partial wvacuum required to firmly grip the clo-
sure member by vacuum plate 114.

FIG. 4 shows an embodiment of the gas purge system of this

:invention in détail, with the c¢losure member 112 turned

FI 9

with its broad side facing the view and with its front
turned on edge, facing downward!ly. In this embodiment a
plug-in system is provided capable of connecting the in-~
ternal space within the isolation enclosure (containnient
chamber) with externél 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 interwval 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 resting 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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backhone 124, and a resilient pneumatic seal nenber 113. The backbone 124

supports the general shape of the resil- ient seal to generally conformto

t he shape of the opening 90 in shell 110. The backbone 124 al so preferably
pro- vides pneumatic manifolding 130 to comunicate with the interior of
the resilient seal nenber 113, as will be ggscribed in greater detail in

copendi ng application of Cook et al.

prefer- ably cyawbﬁp%hdlrbﬁf@smectdf)nmég begt3i 'éﬂ&tgﬂwﬂ aéwﬂé? he

FIG 2 to form an elg gat toroid i'nterior vol- une when res
g SHRY %r gPRYEH1enser taf ekl nstprbipabd wilkh he

nmenber

113 i s FRUgAP

cup- shaped edgehef diaskirenemdidlet N 130C WSS Whichelife MaRhf ofwlh Ng19kLte -

member 112 the two filter membranes 328 are located in
breather bodies 316 which extend tﬁrough 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, 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 vwhich 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 wvalves 352
are open. Clean gases can be introduced without any un-~
wanted materials!being admitted because the suction cups
350 close off connection with ambient air. Valves 352 are
normally closed breventing the source of fresh inert gas
from flowing 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 spring biased closed by springs 353. Spring con-
stants can be varied based upon the weight of the closure
meﬁber 112, the enclosure 100 and the article 370 to per-
mit the wvalves 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 5A
and FIG 5B for the valve 352 connected to suction cup 350.
Valve 352 includes two hollow cylinders 356 and 358, with
one carried slldeably 1ns;de another. The interior cylin-
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ture*utilized.

It is to be understood that while provid- ing manifolding

within the closure nenber body is pre- ferred, it is only necessary to be
abl e to conmuni cate pressure or partial vacuumto the interior space
defined, in part, by the resilient seal and a cl osabl e opening, tube or
other arrangenment could be provided directlby on the resilient seal, itself.
Wth further reference to FIG 2 as well as FIG 1, to conplete the ngjor

structure of t
i ncl udes front
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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 plugged onto the closure member 112, a spring 353 is
depressed moving the interior cylinder 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 returh line 382 exhausting gas into source 380 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
filows 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 ldine 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

I
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10 plate 123 and rear plate 125. As shown in FIG 2, the front and rear

pl ates 123, 125 clanp respective margins of resilient seal nenber 113

agai nst 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
mechanically constrain the resilient seal @ad provide controlled coll apse
of the seal when the interior volune is evacuated. The "interior volune"
to be evacuat ed‘Lsicnl—at:ilQrdeensbasuselll@OanfcbriSDohg lpeidiodsc| @S utdmeenpdayd 12

ot ween (e fr TR ol Bl A Yhe 100 5025 A ISUI QIS ve
defi ned by thepﬂgggnﬁtmmugenlpﬁ@d off suction cups 350, 351 that seal
around the filter and do not permit exhaust. Under ambi-
ent conditions for relatively short dntervals, the pres-
sure differential is the same and no significant amount of
exchange takes place between the environment of the isola-

tion enclosure 100 and the exterior environment.

The "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 valves 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
spriﬂg actuated valve system, therefore only enclosuyres
with product will be purga%. The flow meters on the
system indicate flow and flow velocity.

Gas can pass through the filter membranes to purge and
exhaust the interior of the pod. If the enclosure is
"unblugged" 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 of prov1d1ng closed containers to the

il
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pneumati c seal
backbone 124.
the "interior

menber 113 and t he cup-shaped edge of the cl osure nmenber

O course, it is to be un- derstood that this definition of

volune"” is directed to the particul ar shapes and topol ogi es

of the constituent parts of the preferred enbodi nent of the in- Vvention and
udes all interior space of tZ® closure nenber 112" which is in
with the interior 180 of the resilient seal nenber 113, thus

con- stitutingstmacohdudtng”' indgatadlyes Thak isteslwieidr dwaat hpplithtsball dn

o S0 be under =L ond! Dababer BT oLl 00 Lot 9k BEEUPY OV 2 vETy

basically incl
communi cati on

m nor fraction O

112. Location

he I'nteri or space y “éX
of the front and rear plates-123, 125 relative to

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 isclation enclosure is
placed upon on the purge system 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 system indicate flow and flow velocity.

FIGS. 5A and 5B show a partially sectional view of a valve
mechanism useful in connection with the current invention.
The details of the valve are essentially two  hollow 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 f£low into the exterior c¢ylinder chamber. The flow
goes through a hole in the suction cup and through the
filter membrane. The same 1is 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.

»
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the backbone 124 is preferably facilitated by cylindrical housings 340
(only one of which is shown by cutting away the edge oimlhe;freﬂt"pfar§”123

in FIG 3) secured to the back of front plate 123 centered on_c
126 and 126" respectively. Cylindrical housi ngs Bﬂmm ugh
hol es in the backbone 124 and back plate 128 which hoI gned

with center lines 126 and 126" respectively. On the back S|de of back
plate 125, the retaining nuts 324 are pustitirser-the ends of cylin- drical
housi ngs 340, so nuts 324 |ock onto cylindrical

1. An isolation structure including

a) a she;l 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 sajd 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 guick mechanical connec-
tion, -

£} said supply means including
i) a spring actuated inlet valve with a self-
sealing interface, and
ii) a spring actuated outlet wvalve with a self-
sealing interface for ©providing quick
- connection to said gas inlet port and said
gas outlet port respectively.

FI 9 92 094 Sheet Has Been Reﬁaced
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1 8 APR 1996 housings 340 by turning theminto a. lockedﬂpes+%+ﬂﬁ~as—it
wel | -understood by those skilled in the art. Alternativel nt and
back plates 123, 125 and the backbone 124, toget l Eﬁr cl osure
menber 112 structure can be joined together by p| elther
or both of the front and back plates 123,24125 and/ or bac bone 124 and

wel ded, bonded or otherwi se af- fixed at the front and back plates 123, 125
to secure the2cl osdReipedpéion] 3tasstnpkyatogerided Anseladm Hestyhshi@an i n
FIG 2, the edges of the front and back plates 123, 125 are preferably

shaped to closely engage the margins of the resilient seal menber 113 which
are preferably angpgadtgmans for locating at least one of said front

plate and said back plate includes a pair of breath-
er bedies 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 reldtive 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_

v 2=,

a) a shell having an opening,

" This Sheet Has Been Replaced
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give 4 he resilient seal an overall appearance, in cross--section,-of the
Geek letter "[err]". This structural config- uration provides a

particularly gas-tight seal between these parts, ﬂmmwwl ill Mlto be
pressurized and such pressure maintained for exte me to

tight- ly sea

the closure nenber 112 of ixgol ation st fucture 100. Front

plate 123 al so has an aperture 131 cooperating with the manifol ding
provi ded by backbong 124 tolabh@w thembéterﬁ@meﬁklbhédreﬁb|IB@t BE2d i ¥ be

pressurized or evacu- ate% t the front su fa e of the front plate
123 al so preferably provitd®d™a ??é SRR £ 0r57 SRy BRYIGENER - by
a vacuum cl osure nenber cledowngl plate 114 which mAII be di scussed bel ow.

The backbone 124 and front

U )

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 fiiter membrane, said port ex-
tending from the exterior to the interior

of said structure,
c) guick connection supply means including

a spring actuated valve with a self-sealing
interface adapted for providing quick connec-
tion to said gas port in response to the pres-

ence of an article in said chamber.

An isolation structure as recited in claim 6 wherein
said wvalve of said quick connection supply means
operates in response to the weight of said article

in said chamber.

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.

An isolation structure as recited in c¢laim 2 wherein
a flow indicator for measuring the rate of flow of

gas through said quick connection means is connected._

thereto. )
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and:back plates 123, 125 are preferably fornmed of -the sare—material as the

shell 110. However, transparency is not normall |ding
slightly greater latitude in choice of materlal U ij 0 can be
fabricated in many forms, such as with tubes or s within

t he backbone 124. However, an extrenely simge preferred structure may be
formed sinply as grooves or recesses in the sides of the backbone 124
(indicated at 15®) oknt hecdbttivhngtiractsrefas rk2ited in claim 5 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.

1

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.

s Sheet Has Been Reﬁaced
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the front and/or rear plates 123, 125 (indicated at 160'). The manifol di ng
Is preferably formed on both sides of the backbone 124 with at | east one
comuni cating hole 161 through the web of the backbone 124. Correspondi ng
hol es are also forned at the |ocations of the grooves in the cup- shaped
edges of the backbone 124. The the grooved serving as pneunatic manifol ding
130, in cooperation wth the abutting inner faces of the front and rear
plates 123, 125 corffARRYREESYSTHM RAR ASOLATIMNENGLRSURE RRRi red pres-

sure or vacuum from openi ngéﬁkmﬂwﬁf@@yﬁ%é&éﬂ flush outer

surface of the front plate 123 to the interior of the resilient seal nenber
113. The pressure or partial vacuumin the interior of the resilient seal

menber 113 ABSTRACT OF THE DISCLOSURE

A reusable isolation enclosure (100) has a shell (110) and
a closure member (112) adapted for purgihg gases from the
enclosure. The closure member (112) includes filters
(328) and vapor and moisture drains (127, 128). Replace-
ment of ambient environmental gases in the sealed enclo-
sure 1is provided. A purge gas 1is provided by the gas
replacement system which quickly connects to the enclosure
and quickly disconnects from the enclosure. Suction cups
surrounding the ends of gas c¢onnection lines form the
interface to the filter membrane and form a sealed connec-
tion with the closure member. No other mechanical connec-
tion than the suction cups is r:equired. The outlets and
inlets of the purging systenm and the exhausting system are
automatically disconnected by a spring valve when the
isolation container to be purged is removed. When the
closure member of the isolation enclésure is placed upon
the purge system the weight of the package compresses the
valve spring opening the valves, permitting the purge gas
to flow. An empty isolation enclosure has insufficient
weight to open the spring actuated valve system. Only
enclosures carrying the weight of a product are purged. A
flow indicator for measuring the rate of flow of gas
through the quick connection means is connected thereto.

(Fig. 1)

———————_—— »
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can be :%intained by providing appropriate closure for opening 131. Front
and rear plates 123, 125 and backbone 124 al so have apertures for receiving
a filter 324 and in a breather body 316 aligned along centerline 126 in
FIG 3 to allow equalization of pressure between the interior and exterior
of the shell 110 without the introduction of particulate contam nants. The
shell 110 nmay al so be purged with a gas SJJR as an inert gas after sealing
of the shell 110 by closure nmenber 112 by nmeans of breather 316. However,
it is preferable to provide at |east two such breather bodies 316 with
filters 328 to atlow a gas to be nore readily circul ated throughout the
shel | 110. '

-

136
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Re%r 6$éte 125 is also preferably provided with a hygroscopic body 128 and

a vapor absorptive body 127 af- fixed thereto, referred to hereinafter as
dr ai ns. These absorptive bodies and filter 328 are readily renovable from
t he assenbl ed cl osure nenber 112 prior to cleaning. New filters and drains
are fitted to closure nmenber 112 when theml osure nenber 112 is to be
reused. REPLACEMENT SHEET 1 8 APR 1996 13
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Aléo, as best shown in FIG 2, the opening 90 of the shell 110 has the
overall formof a groove between an interior shoulder 133 and a simlar
exterior shoul der 133" around the entire periphery thereof. These

shoul ders are of a dinmension which does not reduce the outline of the
openi ng 90 beyond the cross-sectional dingzgions 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 nenber 113. Shel
110 may al so be fitted with a liner 150 which may CtVL\ as a guide or
hol der for itens placed therein. This liner preferably—&é@ba t apered edge
151. Alterna- tively, such a tapered regiog_could be f0¥nmed integrally

328
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-~ 3 .
with shell 1%0 or shell 110 portions 111, 111'. The rear plate 125 of
112 is also preferably tapered to cooperate therewith to

cl osure nenber
provide a snooth interior sur- face of the isolation structure 100. A

tapered edge 138 is also forned on the periphery of front plate 123 to
' gyg er shoul der 133" This

cooperate with an outer riion—of Tthe
tapered region pro- vidgs a periphery of t pl-ake 123 which is
| arger than the periphefy of resiliggt seal rl re- tracted by
evacuation, as shown by; dashed |ines 137, ce~the rysk of damage
t her et o. Further, when the resilient se 2r 113 iS5 pressurized or
otherwi se allowed to rasiliéﬁ}+¥\g§pand, t ex arm-yg f—~
b — T T
;e
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actign agai nst the inner portion of the profile of outer groove shoul der
133" until the tapered edge of the front plate 123 is seated against the
outer portiof of the pro- file of shoulder 133'. At the sane tinme, the
tapered edge of the rear plate 125 is seated against the tapered region
151. This interfitting of surfaces provides a particular- |y secure
positioning of the closure menber 112 with%fb the opening 90 and, in
particular, prevents the closure nenber 112 from bei ng pushed inward to
apply mechani cal forces 14

352 .

[ - ™
350°

: 3
357396 3?5 >3

.
~ \ TP T LT LT DT DT T T ZT L

360~ — E | —— 380

Lol d V/\/Jlf[//// LELE L,

NN NN

328 358

FIG. 5A

i 322

350
356 357 355 353

360~ —-H ~—380

L. SOOI IIIIIIIITIND] r

328 358 .

FIG. 5B

FI9 92 094



: - REPLACEMENT SHEETS
agalf itens contained within the isolati ‘SDeagciptiown: p@ed E—Jﬁspﬁéﬁ g
“tapered structures also assures that the i hEFCoim@) mensiasd=p piged :
i sol ation structure 100 will not be altered GyDtlhe:genl raedhertclnede....
changes in the condition thereof. Rear pha %u&z&mt al s i @fhwapdyd ...
provided with a resil- ient buffer nenber 9, preferably m@pd d
332, and which is preferably dinensioned t ¥ (ﬂ*?ﬂiﬁﬁ S

force . .agai nst an |tem40I aced in the isolati
cl osure nember 112 is®

the itemby resilient buffereoffavIshpyoni SeksSrive. ITENSE Opposi ng
resilient pads thus provide substantial protection of the

"ISOLATION STRUCTURE FOR CONTAMINATION SENSITIVE ITEMS"Y;
Inventors: L. B. Cook, R. F. Florence, G. M. Gallagher, G.
E. Johnson and R. W. Sargent; EP-A-
No. ; Filed: {(the same day)

commonly assigned and filed concurrently herewith (re-
ferred 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 el?ctronic_components, and more partic-
ularly such enclosures including facilities for purging a

sealed container.

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 manufacturing 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-

REPLACEMENT SHEET
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" '1 --*‘rl
wl temyagai nst i npacts applied to the isolation encl REPLACRME}H}!L“&/ t he
mat eri al chosen for ‘these resilient buffers al so rrOV|des a danpi hgj ef f ect
and thus provides protec- tion against vibration Beijng? 8r&RR AT el from the
exterior .of the isolation structure 100 to the conté¢nts thereof. Suitable
materials include Fluoro (FLUOREL(R)), & ethane (ELASTILAN(R)), Ppl yest er
(ELASTILAN(R)) . or Buna-N (DYEL(R)). In order to-seat—or—open—the

i sol ation stEBEREFE 2V0eVAlves uekthinttdhose q%n%w%?%bmexms@a arfigkeer to
capture and gBngpyladiethbgechosure nmenber 112, the vacuum plate 114 nust
include a raised resilient seal 135 (e.g. an O ring or suction cup) which
Is preferably | ocated to sur-

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 regquired
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 cleanliness 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 system for at Col.
7, lines 57 et seé. "filtering and analyzing having an

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

2
pump P into the interior space..., circulated through



resilient seal member 113 through manifol ding 130 in thEHS Hbggof
backbone 124. It is especially preferable for raisedliyesi to
extend around the entire periphery of the vacuun1p|ate“IIIf""'Th|s | ocati on
provi des the optinum application of frictional engagenent forces between
the raised resnhduenttaenig 135 ang ﬂh@qfé:ﬂf&usiﬂe&i ehibug drheowt Dstir e genber

eoundit he | ocation of aperture 131 in order to conveni g: W%gygEeNtT

112 for rmni pu tlon hereof . However, about the location.of . the raised

resilient se g i% - oheF ortﬁ%?%l?%rtﬁgy E?HFICEe in the interior
space. .ie 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 gquickly, 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
provide a system for gquickly connecting and removing a
source of purging gases to an isolation structure contain-
ing an item therein from c¢ontamination 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 wvapor
and moisture drains. Replacement ¢f ambient environmenﬁal
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..connectien—iimes form the interface to the

REPLACEMENT SHEET RO
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wm@ ‘@‘i‘/ent vacuum from .1 e
i= &a ure 100 through a rTem‘JSﬁ@E mur _
preferably be an abiHjiis eral el enents i ndi atedfﬁﬁﬁ ter lLime 126.

This is preferably one Dy prow ding Orimgg seals 3f&and 136 (shown in
phantomin FIG 1), as wilt be discussed in greater detail below Further,
for opening offilteer soémbiame sandcifore h0Geafl ewithethut el osutrkacrenideer.eof

has b | th d I t
Coal 135 pr 0. 57 aREnER R Lol B R R R Yo AT RGO By S

cont ani nat i on yr@serd canfbe st endhanbetsdux tthe hpuvgdnumsapitlened.
This feature Qﬂﬂf'gﬁéagkﬁah%@ﬁﬁﬁssﬁ@%em are automatically disconnected

by a spring valve when the isolation container to be

] ar deals nust bah S
interior of the is

purged.is removed. When the closure member of the isola=~
tion enclosure is placed uypon 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

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 including i) a closure member
body having an outer periphery and a resilient seal on the
outer periphery of the c¢losure member body, ii) a gas
exchange system for the structure including (1) a gas
inlet port for the structure having an inlet filter mem-
brane, and '

{2) a gas outlet port for the structure having an outlet
filter membrane, e} quick connection supply means for
supplying a . source of gas to be introduced to purge the
chamber by means of a quick mechanical connection, f)} the
supply means including i) a spring actuated inlet valve
~with a self-sealing interface, and ii) a spring actuated

REPLACEMENT SHEET
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vdi ffilcul ty of MO §1RktHabBeek REMIePr OCESSIi NG conditions w thin processing

appar at us. For hell 110 of the isolation structure 100 need
not be introduce ng equi prent but nerely '
aperture in a co ) contam nated cover couljdTHES SHERF HAS BFANand

the contamination fully contained by automated mechani §fs w REPRACEE
processi ng ap t ' coNg [ he. | O i tUTE &
are renoved. Qﬁ#ﬁéﬁga&%?hgﬁﬁpg}tﬁeﬁe£€n%§a?%%%d§%%§9%%éécgﬁ gﬁ%%a?@dfﬁgola-
tion structur TG HaVEH dhdcemrepl bR sSP nhaps@sat il eoverrt esndl édreni t h
little or no oppOrdukidy HOFtCoREREELiPEIyON Ofptdie ldi By | Pfe OhellE for

processi ng apparatus to occur
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 the 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
gquick 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-

REPLACEMENT SHEET
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pteferred structure for seyeral of the

barig qéﬁg e nmenber 112 will be desetibed red.
Kk 1 ZR uges a toothed periphery | aHi$ BEEEDHASERERN (S

his.toot-hed-.sir ict ure such ag teeth 312, prREMMEERAPS Wi ch

pplng and seal-i ngjof the margin of resiFFEﬁF=§€§F=ﬁ§ﬁﬁ§?=%13

shoul d be 1

elastonerlc na erlal

rrt U t S a Lent, seal of__an
o &Hfbﬂf’lGQ%O%%EFgla%hE §$§ on e Lon apegelﬁag

generally cirpgrt is responsive to the welght of the artlcle 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
inciuding 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 embodiment 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. 5A and 5B show a partially sectional view of a wvalve
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-

It



: BoeLal BENT Shep!

Lar rather than an elongated oval form Straightening the curvatugefof this
comercially avail abl e seal 318 -along the |inear p(rtngﬁqpnﬁkpe backbone
124 stretches the inner periphery and does not affe¢t the sealingjagtion
bet ween the backbone 124 and the front and rear plates—123—1+25~—Hohever,

where the curvature is increased, the inner7nargi1 | S _conpressed.
Therefore, the teeth 312 adv e I n.acco dating the conpressed
material -in t heS&Y e bns |P§°3F%bg? §FHEtPE§|q%§ ageFFCafap st Parts,

correspond|ng_desﬁﬁaﬂtxﬁmwandr&xn§MﬁuhHKHr&xb$@r¢hmeﬁbeﬁt1Bmdwh£em phakes
opposed 1o each Lot SERER IR 1R SHF 80808 AB8 Tind Cer pERETRet SHaben
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' are preferably permanently joined 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' are preferably formed
with interlocking edge structures 139, 140 and possibly
interlocking tabs such as 141 to enhance the structural
integrity of the shell 110 when the shell 110 portions
111, 111' are joined. Whatever technique or materials are
gtilized to join the shell 110 portions 111, 111', it is
ﬁreferable that +the full éxtent 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 al} 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



ALTLALLLLIY E Rl |

i nto Which the seal margin would be forced, i he | atter casg,| provides an
inferior seal and concentrates forces during §néert8@P¥%6hel cf osure
menber 112 into the shell 110 opening 90 which ¢ould tear or ptherw se
degrade the resilient seal. A preferredgtructure tor the resiljent buffers
129 is fornmed by insertion of cylindrically s i nt o

brackets 334ophitHe Ma¥obetienMatt iudw@al Lyowikdy Obeat tashedtte Lhs: year
surface of rear gl ate 125. Buffers 332 are preferably force fit into these

brackets 33453 PRLEIRG e 150dation Hhat &PFal CoMepRES \Mﬁ | SEEUEERERNEPO

therein and fitse tieé cambilent | ghhdspherdr otFdrdeH it thea s ectidasrent

appl i cati on égtég{gfsthérk éé”gég]é&redti“iddltzonally, 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 aveoid having a joint
between such portions c¢rossing the side wviewing windows.
Therefore, window 119 is preferably formed on one of the
portions 111, 111' 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' of the shell 110 are 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

achieved by integral formation of the viewing windows in

the shell 110 portions 111, 111'. Examples of 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-



™sol atfi on structure 100. A preferred formof the breather 126, 316 is al so
showmn in FIG 3 which also perforns the function of |ocating pins 125 of .
FIG 1. Breather body 316, which is generally cone-shaped, is provided
whi ch preferably has protrusions thereon ahich key into notches 314 in
apertures forned in front plate 123. The breather body thus reaches
through al | ofethehfeiddntbetweten 1880 jhatkbnae 11, avd beherpl Mdentifiind?25.

An C)rihg'sea1n§}§i£§ prq%LEﬁQ ?&Puggrkggu?ggatgg£erior 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 be angled, bevelled,
rounded -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 closure 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 ig copending application of
Cook et al. The edges of the backbone 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-
ferred, 1t 1is 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 provided 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,

REPLACEMENT S‘imlosure member body preferably further includes front
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body 316 within apertures in the backbone 124. ﬁ%ﬁﬁﬁﬂgﬁg $

316 is pl aced in tension, preferably by the instialil ati on_ of
nut affixed thereto, the Oring 316 is flattene jnd1@%$ﬁﬁ

ET
at her body

guafter-turn
» agaj nst t he

inte- rior of the aperture in the backbone 124 sl i ght
separation of the front and rear plate51923 1294 therefromuntil the parts
' +-+-ént seal

are fully seated agalnst each other and in enga A
menber  113. Rkrtehi $28 aghdorreathePiabnt 1dAd r 8 phaves imFIA252andhehe

backbone 124¢.a5:8 nagde =ald @i ngHunig c@%%%”‘?le)é ebichi ter mﬁlrg{{% 3t $,£328
are then carried by the interior sur- faces of reather 316. The

ol osure nents MR %?ﬁ#l@ﬁﬂ?ﬁ?C%ﬂ%t?%&&QﬁQB9%%??551des of the Cup-
shaped edges 132 of the backbone 124. The front and rear

plates 123, 125, in conjunction with the backbone 124,
also mechanically 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 is in communication’ with the
interior 180 of the resilient seal member 113, thus con-
stituting "manifolding" regardless of its configuration.
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.

Loéation of the front 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' respectively. Cylindrical housings 340 extend
through holes in the backbone 124 and back hplate 125,
which holes are alsc aligned with center lines 126 and
126' respectively. On the back side of back plate 125,
the retaining nuts 324 are pushed over the ends of cylin-
drical housings 340, so nuts 324 lock onto cylindrical



wpteferably operated by capturing the closure ng ; ,
114 of the formdi scussed above after renovingiahy closure of ning 131,
i f necessary. The application of a partial vachiun 8ARR&urfake of the
front plate 123 is also communicated thrgygh maniffold 130 to thefinterior
of resilient seal nmenber 113 which then assumnes tTle Shape 1 ndicated at 137.
The tlosure rf?d@ﬂnéézs@@nb&hﬁﬁrﬁﬁnéaéﬁéﬂ { ol el ey red.
The ends of the cup-shaped edges of the backbone 124 are preferably
di nensi oned % prALRF RS thgthqute Sk 1g6odve o Arder 133'. While sone
wear on the resilient seal will occur unless a clearance is provi ded, a
sliding contact. wll_provide the nost secure closure and_seal of
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 of 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 "Q". This structural config-
uration provides a particularly gas-tight seal between
these parts, allowing the seal to be pressurized and such
pressure maintained for extended periods of time to tight- i
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 wvacuum 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 ext}emely simple preferred 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 &l osure nenmber 112. Any significant wear whighjoccurs wll asily
detectabl e by inspection. Further, a two- step, fef APRETa6T | wll be
provi ded by the ends of the cup-shaped edges of {he backbone 12 ich can

be sensed by aut omated equi pnent to indic;&e proper closure of thg closure
nenbgr 112._ The deten; action wll also hold th closure nenber 12 in a
correct posi t i 1Al Wa sorlGebd $aklest19590hbe (hgategkbhent $88h 1S
all owed'to expand or Is preéessurized:

The manifolding 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 the grooves in the cup-
shaped ‘edges 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 receiving a filter 324 and in a breather
body 316 aligned along centerline 126 in FIG. 3 to allow
equalization of pressure between the interior and exterior
of the shell 110 without the introduction of particulate
contaminants. 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 1is 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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sIf shoul d be noted that when the closure nenber 112 |s correctl% eq
there are no grippable projections on either the sur f ape 0% APReTR ge
the cl osure nmenber 112. The preferably bevelled or tapered _edges. of
cl osure nenber 112 are closely fitted to aid slightly recessed bel ow tihe
edge of shell 110. The resiliency of the resil- ient
edges of the batkbongs1Bdsanghéwonin &b F ear that&Serdddy JPR ScHY efrprabl y
chosen- such thg% L& ca&pot be %ﬁllﬁfsed by evacuatiop which is |ess than
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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 1is pressurized or otherwise
allowed to resiliently expand, the seal exerts a camming
action against the inner portion of the profile of outer
groove shoulder 133' until the tapered edge of the front
plate 123 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 112 within the
opening 90 and, in particular, prevents the closure member
112 from being pushed inward to apply mechanical forces
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the condition thereof.

Rear plate 125 is also preferably provided with a resil-
ient buffer member 1239, preferably including pad 332; and
which 1is 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.
Opposing positioning forces are applied to the item 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.
Preferably the material chosen for these resilient buffers
also provides;a damping effect and thus provides protec-
tion against vibration being transmitted from the exterior
of 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 112, the vacuum plate
114 must include a raised resilient seal 135 (e.g. an O-
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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article 370 is shown resting upon cylindrical buffie pads 33Z7secured to
the cl osure nenber 112 by neans of brackets 334. WhL w% §%¥ pf Jarticle
370 is supported by clo- sure nenber 112, pressing do \Mﬁéﬁv br pvi de
the force required to operate valves to intfgduce]plrgi-rg—gases—+htp the
chanmber of enclosure 100, -as will be explained injdetail below Fragnments

of the opening Q@zeOfrai%FﬁcE(i‘éﬁQient Id1atiy) eied OSET RoB&UF QFTHEES. sim&-

are shown (with the r emai nder t away for. conveni ence of illusirati
with seals must e provided to prevent vacuum from elng

- 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 providing O-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
contaminatibn present cannot escape the chamber due to the
vacuum applied. This feature considerably reduces the
difficulty of maintaining c¢lean 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 against 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-
tion structure 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 at the rounded ends thereof. This
toothed structure such as teeth 312, provide gaps which
improve gripping and sealing of the margin of resilient
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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lhe closure nmenber 112 seal ed therein. In the clio he two

filter nmenbranes 328 are located in breather bodiés 31? ng; xt,nj
t hrough cl osure nmenber 112. The cl osure nenber 11 nd ? f
encl osure 100 and article 370 are supportedédy th 1
I nvention by neans of two.suction cups 350, 351.
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of the val ves

inner periphery and does not affect 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 inferior seal and concentrates forces
during:insertion of the closure member 112 into the shell
110 opening 90 which could tear or otherwise degrade the
resiliént seal.

A 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 force 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



¥352 are connected to the holes 360, 361 in cups 350, 351 to permt flow of
air therethrough, when the valves 352 are open. Cl ean gases can be

i ntroduced without any un- wanted materials being admtted because the
suction cups 350 close off connection wi gh anbient air. Valves 352 are
normal Iy cl osed preventing the source of fresh inert gas fromflow ng until

the suction qups 35h 85%:i88 baalb@tﬂsorm@fpz%@dédaaﬁoﬁﬁac%edmatbhézhe
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the O-ring 316 is flattened and deformed against the inte-
rior of .the 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 vacuum to the surface of the
front plate 123 i; also communicated through manifold 130
to the interior of 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 providé the most secure closure and seal of
the closure member 112. Any significant wear which occurs
will be easily detectable by inspection. Further, 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

REPLACEMENT SHEET
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vsence of the article 370. The outlet lines fromval
I n the suction cups-350. Two flow indicators 354jafe sQ..S |
connected to the opposite ends of valves 352 from cﬁb ?§§%ﬁ% :
details of one of the valves 352 are show in FIG ! d ElLGHB fo he
val ve 352 connected to suction cup 350. Valve 352
cyl inders 35Goastedi8110i whidaether rieedlskhteabhy
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gggerlor cyllrI[-1S p%%sggglzeg has t he supply gas connected to it at i nl et

It should be noted that when the closure member 112 is
correctly seated, there are no grippable projections on
either the 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
front and rear plates 123, 125 is preferably chosen such
that it cannot be collapsed by evacuation which is less
than the partial wvacuum required to firmly grip the clo-
sure member by vacuum plate 114.

FIG. 4 shows an embodiment of the gas purge system of this
' invention in detail, with the closure member 112 turned
with its broad side facing the view and with its front
turned on edge, facing downward}y. In this embodiment a
plug-in system is provided capéble of connecting the in-
ternal space within the isolation enclosure,(containﬁent
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 resting 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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»dand % s capped off at the top. The interior cylindef 6@:@2 alggz,de peni ng
(hole) 355 which is normally covered by the exteriof B under -
the force of biasing spring 353. The exterior cylindew,’l':o -s~~coTECtied to
the suction cup 350 or 351. WWen the suctigpn cups 350, 351 are plugged
onto the closure nenber 112, a spring 353 I's depressee-mOVITg the interior
cylinder 356 upagggnqugsufenglé@e é?en'ln—% whgre dihe e IingH,_Rr the
cylinder has a counterbore 357 provi |ng a larger draneter per I'ng gases
to pass, ther eB§PRAIRGHF nFuFasWRYo It eonvRNIsRe: | of dyliliusdeating )chaifer .
The gas flow gegs hioRugd andiher 38921 Rehigasuatl L gup 3159 tBE s @M

through the filter nmenbrane 328. The sanme is true on both the inlet and t he
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, 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 wvalves 352
are open. Clean gases can be introduced without any un- i
wanted materials being 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 flowing until the suction cups 350, 351 on the bottom
of FIG. 4 are forced down by the weight of the closure
mempber 112 in the "plugged in" position. That is wvalves
352 are spring biased closed by springs 353. Spring con-
stants can be varied based upon the weight of the closure
member 112, the enclosure 100 and the article 370 to per-
mit the wvalves to open, but to remain closed in the ab-
sence of the article 370. The outlet lines from wvalves
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 5A
and FIG 5B for the valve 352 connected to suction cup 350.
Valve 352 includes two hollow cylinders 356 and 358, with
one carried slideably inside another. The interior cylin-
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filter menbrane 328 t rough

by the exterlor 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 plugged onto the closure member 112, a spring 353 is
depressed moving the interior cylinder 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 380 for
reprocessing or exhaust as will be well understood by
those skilled in the art.

The flow indicateors measure the flow of gas through wvalves
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 ldine 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

in the ati....The flow i ndiicators
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environnent in the 21 isolation enclosure 100 for | qQng peri.ods of tine
(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 differential is the same and no significant amount of
exchange takes place between the environment of the isola-

tion enclosure 100 and the exterior environment.

The "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 valves 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
spriﬁg actuated valve system, therefore only enclosures
with product will be purged. The flow meters on the
system indicate flow and flow Qelocity.

Gas can pass 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 isoclation
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 of providing closed containers to the
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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 system 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 system indicate flow and flow velocity.

FIGS. 5A and 5B show a partially sectional view of a valve
mechanism useful in connection with the current invention.
The details of the valve are essentially two hollow 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 suction 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.
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|sgreqU|red If t enclosure is placed on the systen1the
wei ght is |nsufflc@gﬂigﬂﬁﬁﬁ@ﬂﬁﬂﬂﬁﬁT pring actuated [ff3
only encl osures wiih be purged. The
system i ndi cate fljow g& E | qcifty. Gaspxan pas§
nenbranes to purg -ndr:s ﬁ §W%¥€h ifnterior of the :

I's "unplugged" fromithe Is as-if ljow, tdeaimert enV|ronnent mould remai n

in the. isolation e closure for a perjiod of tine to be determ ned (hours).

If the user is con aining the inert environnment in the

i sol ati on encl odure forikohgtpenistisucture mnddayis)gthe isol ation encl osure
can be plug into closed suction cups that seal

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 said 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 gquick mechanical connec-
tion,

£) said supply means including
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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arolfd*the filter and do not ermt exhaust. At anbient the pressure
E ange does not take [prace=hetwnran-..golation
envi ronment . Purd ﬁ"gﬂ&lﬁEIEERHASSEERQ

differential is }]m

encl osure enviro
cl osed cont ai ner Has alheys been a chal | enge4 The sg
conmpani es who are in the business of providing closed

utloﬁh@mabﬁobe us

22 semi‘conduct orz i ndust riysolBtiisrs Gtuticimrikas sappiditad dms cnllamxt Rer Weeaﬂn
beyond t he sem conductor industry.

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 isclation 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 1line each being
connected to said supply means and each termi-
nating in a self sealing connection te a said
inlet or outlet filter respectively.

6. An isolation structure adapted to receive an article

including

a) a shell having an opening, |RFPLACEMENT SHEET
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'The " Pl ug In" system sh Eﬁ 4 and 5 permts an. exchange of gas W|th
a very sinple a h. Wen the closu T .
i sol ati on encl og 3‘@ &hlﬂ n on the purge sys grn,‘{@ Eyﬁ BESN he

\

package opens the val ves and permts flowzsas descr e_sugtion
cups formthe interface to the filter nenbrane 328 and forma seal wth the

cl osure menber 112b)No me- cbhmrealm@mmctdmﬂen@dr%wl refl. pbe ][]Ere'fc@%v%@tf’t%’
i sol ation enclosure is on_ { st.em t he is insuffi- cien o]
open the spring act uat egh \ge és%/ls‘? mpy Th %t oF@V\@nli/l%%ﬂ%sﬁ}eé‘éb%tHn'
product will be purged. cmemcow nmeters on the systemindicate flow and
flow velocity. FIGS. 5A and 5B show a partially sectional view of a valve

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) guick connection supply means including

a spring actuated valve with a self-sealing
interface 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 gquick 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.

g. An isolation structure as recited in claim 2 wherein
a flow indicator for measuring the rate of flow of

gas through said quick connection means is connected

" Ty




'méch&ni sm useful in connection with the current raventier—sFhssxgetrai | s of
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interior cylla ‘;L ply gas connectedjjt o i tREPUAEENt eri
cylinder -has a *si 8e bpehi g (‘hol e) whi ch i26 nor MEFFy-covered by the exte-
rior cylinder. The exterior cylinder is connected to the suction cup. Wen
pl ugged, a sprifg i3ndépréstdédnnmrirngttihe hateebdma@ﬂinukﬂauw sindherein

uncovering the sideyo er| c er
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storage the boxes are purge

11. An isolation structuré as recited in claim 6 wherein
a flow indicator for measuring the rate of flow of
gas through said quick connection means is connected
thefeto.

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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with mtrogen or argon froma pressurized source.
I sol ation structure including a) a shell having g Ry _
cl osure nenber di nensioned to be received within sgi ogﬁ: d A{aszgq osure
menber including i) a cl osure nenber body havi ng=EF=ai :

Iet port for

resilient seal ongxX £ A kl%b sgﬁ%?q '
a gas exchange system or gﬁﬁ ﬁéﬁ@f]ﬁﬁqﬁ
said structure having an |

ABSTRACT

A reusable isolation enclosure (100) has a shell (110) and a closure member (112) adapted for
purging gases from the enclosure. The closure member (112) includes filters (328) and vapor
and moisture drains (127, 128). Replacement of ambient environmental gases in the sealed
enclosure is provicied. A purge gas is provided by the gas replacement system which quickly
connects to the enclosure and quickly disconnects from the enclosure. Suction cups
surrounding the ends of gas connection lines form the interface to the filter membrane and
form a sealed connection with the closure member. An empty isolation enclosure has
insufficient weight to open the spring actuated valve system. Only enclosures carrying the
weight of a product are purged. A flow indicator for measuring the rate of flow of gas
through the quick connection means is connected thereto.

Fig. 1
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ahd (Z) a gas outlet port for said structure having an dy
menbr ane, e) qui ck connection supply neans for supplyi
to be introduced to purge said chanber by neans of a quijch
connection, f) said supply neans includ ng i) a sprifg acgqegm;i?wl ef
valve with a self-sealing interface, and ii) a spring gcfuated outlet
valve with a self-sealing interface for providing quicg cOnnectio 0

gas i nl et cousiuit whingsai @ng ke exhagsted dhrougle apamtletiely fil @A@&%i_l%
structure as recited in claiml, wherein said closure menber body 1nC S
a resi| i epartiglegin the iBieEIOp SPACE - anid ProddRd ke ewlat - pI Additionsdlydhe inlefoconld h
sai d backhone for strainin aid resilient seal, and furthey includes
means forgf%ggtYFr?g%g{ér°l eg:é'f’ql (#etﬁﬁfmlaeéld R, QUtIRl) o ATG RNeHAY] VBIYEK 91 thek
relative ﬁ&fﬁé&iﬂgﬁg%rﬁ& eﬁ'f@reﬁlg 't I\ncrlonment ced”

SUMMARY OF THE INVENTION

It is an object of the present invention to ameliorate one or more disadvantages of- -

the prior art.

According to one aspect of the present invention there is provided an isolation
structure including a) a shell having an opening, b) a closure member dimensioned to be
received within said opening, said closure member including i) a closure member body
having an outer periphery 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 said structure having an inlet filter membrane, and (2) a gas outlet port for said

structure having ao outlet filter membrane, €) quick connection supply means for



means for-
I ncl udes a pair of breather bodies containing said fi
i solation structure as recited in claim2, wherein saj
| east one aperture formed therein. 24 4. An isol atijon2s7 AUGIRYE g

| ocating at |east one of said front plate af

TR

1 wherein a flow indicator for measuring the rate of flow of gas t hrough
sai d qui ck mechanital connection, f)ssaid shpply dneapsmiucliding iipa 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.

According to another aspect of the present invention there is provided an isolation
structure adapted to receive an article including a) a shell having am opening, b) a
closure member dimensioned to be received within said opening, said closure member
including i) a closure member body having an outer periphery and a resilient seal on said
outer periphery of said closure member body, and i) a gas exchange system for said
structure including a gas port for said structure having a filter membr@, said port
extending from the exterior to the interior of said structure, ¢) quick connection supply
meaps including a spring actuated valve with a self-sealing interface adapted for
providing quick connection to said gas port in response to the presence of an article in

said chamber.

According to still another aspect of the present invention there is provided a gas
exchange system for a sealed chamber having an outer wall comprising, 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 delivered into said chamber,
and d. an inlet line and an outlet line each being connected to said supply means and
each terminating in a self sealing connection to one of said inlet filter and said outlet
filter whereby said gas is delivered into said chamber through said inlet filter forcing any

gas contained therein to be exhausted through said outlet filter.

d front plate Hag at

recited in claim2 wherein a flow indicator for measurijng the rate off ffl ow
of gas through said quick connection means is in fluild conmunrcartom with
sai d qui ck supphying acourceasfsgasto beAmtrodudedtto purgd said chunba abedf aquddkai m



wi th sai d quick connection means. 6. An isolation structure adapted to
receive an article including a) a shell having an opem b a closure
menber di nensioned to be received within said opening,

including i) a closure nenber body havigg an outer pefip .
resilient seal on said outer periphery of said closure jng body, ang iji)
a gas exchange systemfor said structure including a gds p02t7Am y d
structure having a filter nmenbrane, said port extending tromthe e

to the interior of said structure, c) qui ck connecti
I ncluding a spring actuated valve wth a self- sealing™

for providing quick connection to said asFEort I n_response to the pr
of an article in sai BESERIBIION OF THE PREFERRED EMBO IMENT(S)

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
isolation 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 embodiment of the closure member
structure in accordance with the invention 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.



7. "An isolation structure as recited in claim®6 wher ei n sald val ve of said

gui ck connection supply nmeans operates in respons BEIELA* g sai d
article in said chanber. 8. An isolation structu ] aim7
wherein a flow indicator for measuring the rate of flow of gas thfolgh said

qui ck connection neans is in fluid comunication
nmeans. 9. An isolation structure as recited in cfa

. 9. i i i i m 6 wherein fi ow
i ndi cator for neasuring the rate of flow of gas t r(m'g'ﬁ"'ﬁr'd“qmgk

h 2ZAlEHgogk :ollmecti on

connection neans is in fluid communi cation with said..quick connectifon

means. 10. HIGS. S8l AND 5Bsshowct partialdss soceiondl &dew of 6 lvalve) heokagisal tkesidi i

qui ck connection supply
connection with the current invention in the closed and open

Referring now to the drawings, and more particularly

shown, in an exploded view and a side elevational section

conditions respectively.

to FIGS 1 and 2, there are

respectively, the constituent

components of an isolation structure 100 including portions of the gas purge system in

accordance with the in-

st



means is Tesponsive to the weight of said article in sal d chanber. 11. A
gas exchange systemfor a seal ed chanber having an ou o L.Si

a) aninl et in the wal | of said chafBerLAGEME ULt Et
e T & s 5 PR
' I I et ]

source of a gasr t@ el iverred i nto sai d chanber,
an outlet |line each belng connected to said supply ;
ter mnating i n a self seali ng connect [ QLAMMSNE of S

said inlet Kiltén ifolativnrsiruataye frefudimgnt ai ned t herein to beex 3t-ehatahl
said outlet filter. 12. A gas exchange systemas recited in claim 11
wherein a flowﬂ)ndlﬁz%heﬂrhaﬁ’mgmmgng the rate of flow of gas through at

| east one of s d inlet line and gsaid outlet line is in fluid conunication
with said inlet))irfeclosures me@%%tdlaenwwé to be received within said opening, said

closure member including
i)  aclosure member body having an outer periphery 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 said 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 connection,
f)  said supply means including
i)  aspring actuated inlet valve with a self-sealing interface, and
ii) a spring actnated outlet valve with a self-sealing interface for providing
quick connection to said gas inlet port and said gas outlet port respectively.
2.  An isolation structure as recited in claim 1, wherein said closure member body
includes a resilient seal, a backbone, and front and rear plates cooperating with said
backbone for constraining said resilient seal, and further includes means for locating at
least one of said front plate and said back plate relative to said backbone, wherein said
means for locating at least one of said front plate and said back plate includes a pair of
breather bodies contgining said filter membranes.
3.  An isolation structure as recited in claim 2, wherein said front plate has at least one

aperture formed therein.



10." An i'solation structureasTecited in claimb5 wherei;

for measuring th gas through at | east “-
line and said ouﬂ'um \/JE'" mt ﬁect ed thereto. 11. Anf{ig
as recited in clatme whemel'ls a+T| ow i ndi gator for rreaum
flow of gas through said quick connection ans is conpg

measuring the rAhSsdhtidd AWichire 38 TediRdQH hima dherdifk
connect ed

the rate of flow of gas through said quick connection means is in fluid communication
with said quick connection means.

5.  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 in fluid communication
with said quick connection means.

6.  An isolation structure adapted to receive an article including

a) a shell having an opening,

b) a closure member dimensioned to be received within said opening, said
closure member including

i)  aclosure member body having an outer periphery 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 membranei, said port extending from the exterior to the interior
of said structure,

c)  quick connection supply means including a spring actuated valve with a self-
sealing interface adapted for providing quick connection to said gas port in response to
the presence of an article in said chamber.

7.  An isolation structure as recited in claim 6 wherein said valve of said quick
conpection supply means operates in response to the weight of said article in said
chamber.

8.  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 in fluid communication
with said quick connection means.

9.  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 in fluid communication

with said quick connection means.
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qui ck connection supply neans is responsive to the i pht  of ~gard tiicl e

in said chanberi
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connecti on neans i
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10. An isolation structure as recited in claim 6 wherein said quick confection supply

- means is responsive to the weight of said article in said chamber.

11. A gas exchange system for a sealed chamber having an outer wall comprising,

a)
b)
c)
d)

an inlet filter membrane in the wall of said chamber,
an outlet filter membrane in the wall of said chamber,
supply means having a source of a gas to be delivered into said chamber, and

an inlet line and an outlet line each being connected to said supply means and

each terminating in a self sealing connection to one of said inlet filter and said outlet

filter whereby said gas is delivered into said chamber through said inlet filter forcing any

gas contained therein to be exhausted through said outlet filter.

12. A gas exchange system as recited in claim 11 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 in fluid communication with said inlet line and said outlet line.
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GAS PURGE SYSTEM FOR ISOLATION ENCLOSURE
CONTAMINATION SENSITIVE ITEMS

ABSTRACT -~ -

A reusable isolation enclosure (100) bas a shell (110) and a closure member (112) adapted for
purging gases from the enclosure. The closure member (112} includes filters (328) and vapor
and moisture drains (127, 128). Replacement of ambient environmental gases in the sealed
enclosure is provided. A purge gas is provided by the gas replacement system which quickly
connects to the enclosure and quickly disconnects from the enclosure. Suction cups
surrounding the ends of gas connection lines form the interface to the filter membrane and
form a sealed connection with the closure member. An empty isolation enclosure has
insufficient weight to open the spring actuated valve system. Only eﬁclosures carrying the
weight of a product are purged. A flow indicator for measuring the rate of flow of gas
through the quick con:nection means is connected thereto.

Fig. 1 '



