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ISOLATION STRUCTURE FOR 

CONTAMINATION SENSITIVE ITEMS 

The present invention generally relates to enclosures 

for the packaging of i terns and, more particularly, to 

packaging structures for isolating contamination sens~tive 

items such as electronic components. 

Cross reference to related applications :"DOOR OPENING 

SYSTEM AND METHOD"; Inventors: G. M. Gallagher, and G. E. 

Johnson; Application No. 93480117.6; Filed: Aug.24, 1993, 

commonly assigned and filed concurrently herewith (re­

ferred to hereinafter as Gallagher et al.) 

"GAS PURGE SYSTEM FOR ISOLATION ENCLOSURE FOR CONTAM­

INATION SENSITIVE ITEMS"; Inventors: R. L. DeAngelis and 

G. M. Gallagher; Serial No. Filed: 

commonly assigned and filed concurrently herewith (re­

ferred to hereinafter as DeAngelis et al.) 

For many years, packaging has been an integral part 

of the transportation and delivery of products to users. 

One principal function of packaging for these purposes has 

been to provide ease of handling and space efficient star-

age of the product, prior to use. This may include pack-

aging features which facilitate display of the product by 

dealers or information which is helpful in the selection 

and use of the product. 

A further and often more important function of such 

packaging is the protection of the product"from the time 

of production or manufacture until the time of use. Such 

protection has become particularly critical for electronic 

circuit components which are often subject to damage from 

a wide range of environmental conditions. Such conditions 

include, but are not limited to, accelerations during 
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handling, such as impacts against surfaces, vibration, 

static electricity and contamination by vapors and parti­

cles and tampering. 

T" protect such devices, numerous containers have . 
been designed and used in the past. Insertion of the pins 
of integrated circuit devices into a conductive foam which 
is supported by the package has been used to protect 
against static electricity and, to some extent, accelera­

tions and vibration. However, this feature of some pack­
aging does nothing to protect against contamination or 
tampering (e.g. removal and replacement of the device in 
the protective foam under conditions where damage could 

occur). 

Other package features directed to prevention of 
contamination and tampering have included so-called bubble 

wraps where the deviceiis placed in a recess formed in a 
! 

plastic sheet and the recess sealed with cardboard, foil 
or the like. While such sealing of the recesses provides 
some protection against contamination and tampering (since 
the packaging cannot be opened without producing visible 
evidence thereof) provision of protection against vibra­
tion and impact accelerations is difficult since the item 
is usually only loosely enclosed within the packaging. 
Further, control of the atmosphere during and after pack­
aging is difficult, especially since most plastics exhibit 
outgassing of vapors after manufacture or other process­
ing. The bubble wrap form of packaging is also somewhat 
fragile and may easily sustain damage which would allow 
contamination by external ambient gases and particles 
without such damage being evident. 

A variation of the bubble wrap form of packaging has 
been the so-called shrink wrap package. This type of 
package is formed by applying a vacuum through a backing 
sheet, usually of cardboard, to deform a plastic membrane 
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around the item. This form of packaging is perhaps even 

more tamper resistant than bubble wrap packaging and of­

fers some improvement of protection against vibration and 

impacts since the item is held tightly against the backing 

materi1ll. Some contamination resistance can be provided 

by sealing the backing sheet. However, since the plastic 

is formed tightly over the device, there can be no assur­

ance that the plastic sheet will remain entirely intact 

during the packaging process. Further, the shrink wrap 

form of packaging has had little application to sensitive 

electronics products since the thermal and mechanical 

stresses, both from the deformation of the plastic sheet 

and the vacuum applied, can damage the product packaged. 

The product may also be damaged during removal from the 

packaging or may be affected by bits of the plastic filru 

adhering to the product. 

The above forms of packaging, therefore, do not si­

multaneously provide protection from even the most major 

environmental factors which could· damage delicate elec­

tronic circuit components. While the above-discussed 

packaging techniques are relatively inexpensive and are 

only used a single time, they cannot provide the combina­

tion of features required for protection of such electron­

ics components. 

More expensive, reusable packaging, however, is usu­

ally of a more robust construction and is therefore less 

likely to be resistant to tampering or to show physical 

evidence that tampering has occurred. Moreover, the pos­

sibility of reuse introduces further problems of cleaning 

of the packaging between uses. Further, multiple uses 

implies the possibility of damage or wear which would 

shorten the usable lifetime of the container and increase 

expense. Such damage or wear rendering a container or a 

part thereof unsuitable for further use may not be evident 

from simple inspection. 
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The provision of single-use seals in combination with 

multiple-use containers also does not provide a complete 

solution to current packaging requirements. Such seals 

repres~nt an added expense and often do not provide a 

smooth interior of the container, which can also be a 

source of damage to electronic devices contained therein. 

Additionally, single use seals may also represent a source 

of contamination during opening of the container and, when 

placed in compression, do not result in closely controlla­

ble interior and/or exterior dimensions of the package. 

Further, none of the above packaging techniques pro­

vides for maintaining clean conditions during removal of 

the product from the package when the exterior surf ace of 

the package may have become contaminated. This require-

ment 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. Further, the maintenance of an ade­

quately clean manufacturing environment has led to in­

creased manipulation of the packaging and items contained 

therein by automated processing equipment. Therefore, 

isolation structures must be adapted to be manipulated by 

such equipment in addition to providing the required types 

of protection for the packaged i terns. This adaptation 

often requires both the packaging and the automated equip­

ment to be specially modified and standardized, increasing 

costs and reducing the generality of application of the 

automated equipment. 

It is therefore an object of the present invention to 

provide an isolation structure which will simultaneously 

provide for protection of an item contained therein from 

contamination by particles or vapors generated either 

internally or externally of the isolation structure as 
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well as protection from impacts, vibration, static elec­

·tricity and tampering. 

It is another object of the present invention to 

provide an isolation structure which is reusable and easi-
• 

ly cleanable and the parts of which have a reduced suscep­

tibility to damage and wear. 

It is a further obj~ct of the invention to provide an 

isolation structure which seals the contents of the struc­

ture from the external environment, but which does not 

alter the internal or external dimensions of the isolation 

structure and provides a smooth interior surface thereof. 

It is yet another object of the invention to provide 

an isolation structure which allows visual inspection of 

the contents while maintaining isolation of the contents 

from the external environment. 
; 

It is another .further object of the invention to 

provide an isolation structure which can be readily han­

dled by automated equipment without specific adaptation 

thereof to accommodate the particular geometry of the 

isolation structure. 

In order to accomplish these and other objects of the 

invention, an isolation structure is provided including a 

shell, having a closure member opening, and a closure 

member, dimensioned to be received within the closure 

member opening, including a closure member body having an 

outer periphery and a resilient seal member on the outer 

periphery of the closure member body defining at least a 

portion of an interior space within the resilient seal 

member and forming at least a portion of an outer surface 

of said closure member, and means for communicating pres­

sure or a partial vacuum from the outer surface of the 

FI 9 91 188 



6 

closure member to the interior space within the resilient 

seal member. 

In accordance with anoth~r aspect of the invention, a 
closu~e member is provided including a closure member body 
having an outer periphery and a resilient seal member on 
the outer periphery of the closure member body defining at 
least a portion of an interior space within the resilient 
seal member and forming at least a portion of an outer 
surface of the closure member, and means for communicating 
pressure or a partial vacuum from the outer surface of the 
closure member to the interior space within the resilient 
seal member. 

Further, in accordance with this invention, an isola­
tion structure includes a shell having an opening and a 
closure member dimensioned to be received within the open­
ing, the closure member including a closure member body 
having an outer periphery and a resilient seal on the 
outer periphery of the closure member body, the resilient 
seal defining at least a portion of an interior space 
within the resilient seal and forming at least a portion 
of an outer surface of the door, and means for communicat­
ing pneumatic pressure from the outer surface of the clo­
sure member to the interior space within the resilient 
seal. 

Preferably means are provided for attaching the re­
silient seal to the closure member body; and the closure 
member body includes a backbone and the means for attach­
ing the resilient seal to the backbone includes front and 
rear plates. Preferably, the front plate provide a smooth 
outer surface of the closure member. Pref er ably, the 
front plate has at least one aperture formed therein. 

Preferably, the means for communicating pressure or a 
partial vacuum from the outer surface of the closure mem-
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ber to the interior space within the resilient seal com­

prises manifold means at least partially enclosed within 

the closure member body; and preferably, a portion of the 

manifold means is formed by grooves located on a surface 

of the backbone. 

Alternatively it is preferred that the means for 

communicating pressure or a partial vacuum from the outer 

surface of the closure member to the interior space within 

the resilient seal comprises manifold means at least par­

tially enclosed within the closure member body and a por­

tion of the manifold means is formed by grooves located on 

a surface of the backbone and the front plate, including 

the at least one aperture. 

It is also preferred that means is provided for lo­

cating at least one of the front plate and the back plate 

relative to the backbone; wherein, preferably the means 

for locating at least one of the front plate and the 'back 

plate relative to the backbone includes locating pins. 

Preferably means is provided for locating at least 

one of the front plate and the back plate relative to the 

backbone includes an a-ring i and preferably further in­

cludes' a breather body. Preferably a groove is formed 

along an inner surface of the opening in the shell, and 

preferably, the groove further includes a preload ridge; 

the shell is formed of at least two portions; the shell 

has at least one viewing window formed therein, or at 

least one the portion of the shell has at least one view­

ing window formed therein. 

In accordance with another aspect of this invention, 

a closure member for an isolation structure including 

a closure member body having an outer periphery and a 

resilient seal on the outer periphery of the closure mem­

ber body, the resilient seal defining at least a portion 
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of an interior space within the resilient seal and forming 
at least a portion of an outer surf(!ce of the closure 
member, and means for communicating pressure or a partial 
vacuum from the outer surface of the closure member to the 
inte~ior space within the resilient seal. Preferably 
means are provided for attaching the resilient seal to the 
closure member body. Preferably, the closure member body 
includes a backbone and the means for attaching the resil­
ient seal to the closure member body includes front and 
rear plates. Preferably, the· front plate provides a 
smooth outer surface of the closure member. Preferably 
the front plate has at least one aperture formed the rein; 
and preferably the means for communicating pressure or a 
partial vacuum from the outer surface of the closure mem­
ber to tne interior space within the resilient seal com­
prises manifold means at least partially enclosed within 
the closure member body; and preferably a portion of the 
manifold means is formed by grooves located on a surface 
of the backbone; and preferably the means for communicat­
ing pressure or a partial vacuum from the outer surface of 
the closure member to the interior space within the resil­
ient seal comprises manifold means at least partially 
enclosed within the closure member body and a portion of 
the manifold means is formed by grooves located on a sur­
face of the backbone and the front plate, including the at 
least one aperture. 

Alternatively, means are provided for locating at 
least one of the front plate and the back plate relative 
to the backbone, and preferably, the means for locating at 
least one of the front plate and the back plate relative 
to the backbone includes locating pins; p~eferably include 
an 0-ring, or a breather body. 

The foregoing and other objects, aspects and advan-
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tages will be better understood from the following de­

tailed description of a preferred embodiment of the inven­

tion with reference to the drawings, in which: 

Figure 1 is an exploded view of the isolation struc­

ture i~ accordance with the invention, 

Figure 2 is a cross sectional view of the closure 

member and seal member structure of the isolation struc­

ture illustrated in Figure 1, and including a portion of 

the shell of the isolation structure, 

Figure 3 is an exploded view of an alternative em­

bodiment of the closure member structure in accordance 

with the invention showing some preferred features there­

of, and 

Figures 4 and 5 illustrate the process of unlatching 

the closure member of the isolation enclosure in accor­

dance with the invention. 

Referring now to the drawings, and more particularly 

to Figure 1, there are shown, in an exploded view, the 

constituent components of the isolation structure 100 in 

accordance with the invention. The isolation structure 

100 has two major parts, a shell 110 and a removable clo­

sure member or door 112. Shell 110 can preferably be 

fabricated ofrorn two shell portions 111, 111 1 by casting, 

injection molding, machining, or any other suitable tech­

nique. If the shell 110 is so formed, the portions are 

preferably permanently joined by hot platen welding to 

provide a hermetic seal member with no flasq at the joint. 

However, other joining techniques and materials 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, 
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shell 110 portions 111, 111 1 are preferably formed with 

interlocking edge structures 139, l~O and possibly inter­

locking tabs such as 141 to enhance structural integrity 

of the shell 110 when the shell 110 portions are joined. 

Whateyer technique or materials are utilized to join the 

shell portions 111, 111 1
, 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 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 closure member open­

ing 90 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 inte­

rior of the shell 110 also preferably cooperate with 

planar outer surfaces 117 to form viewing windows so that 

the contents of the isolation structure 100 may be in­

spected while maintaining isolation from the ambient atmo­

sphere. For this reason, transparent materials are also 

preferred. Additionally, further viewing 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, 

to avoid having a joint between such portions crossing the 

side viewing windows. Therefore, window 1•19 is preferably 

formed on one of the portions and a corresponding notch 

120 formed on the other portion to receive an edge there­

of· It is also possible to form any of the viewing win­

dows 117, 119 as a separate structure around which two or 

more portions of the shell 110 are fitted. However, since 
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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 sh~ll portions 111, 111 1
• Examples of such suitable 

materials are PC (Polycarbonate, LEXAN(R)), PMMA 

(Poly(methtylemethacrylate), BAYON(R)) and PETG 

(Poly(ethylene terepthalate - glycol modified), KODAR(R)). 

These materials are also particularly suitable since with 

additives (such as static dissipative agents) they can be 

somewhat conductive and thus dissipate static electricity. 

It is contemplated that the item contained within the 

optical enclosure may be provided with bar code indicia 

such as a universal product code label for identification 

of the item contained in the isolation structure 100 to 

thus allow direct, automated identification thereof. 

Therefore, viewing windows must be maintained in good 

optical condition. To avoid scratching of the viewing 

windows and to maintain good optical properties thereof, 

the viewing windows are preferably either recessed slight­

ly from the shell 110 exterior (as shown at viewing window 

119) or a stacking structure is provided, preferably in 

the form of 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 Figure 2. The windows are 

pref er ably formed symmetrically on major faces and edges 

of the shell 110 to avoid the need to reorient items to be 

inserted therein during automated insertion of items into 

the isolation structure 100. 

The interior of shell 110 is preferably formed as 

symmetrically as possible in the vertical direction in 

order to accommodate an object placed therein in either of 

two orientations. This feature allows the avoidance of 

inversion of the object regardless of the orientation of 
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the shell 110. This is particularly advantageous where it 

allows the provisio!"l of additional automated packaging 

machinery to be avoided to invert the objects. If stack­

ing features such as raised frame margins 121, 122 are 

prov~ded on the exterior of the shell 110, symmetry of the 

exterior of the· shell 110 may not be possible. However, 

symmetry at the closure member opening {opening) 90 of the 

isolation structure 100 shell 110 is sufficient to obtain 

simplification of the object insertion process. 

Shell 110 is also preferably formed with an external 

projection 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

sert held between projections 115, or other identifying 

indicia. 

shapes are 

with insert 

While no particular exterior dimensions or 
' 

required for projection 115 or in combination 

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 the shells 110 

when stacked in accordance with stacking structures 121 

and 122. 

The closure member 112 in accordance with the inven­

tion is a composite structure; the principal constituent 

parts of which are a closure member body, preferably in­

cluding a backbone 124, and a resilient pneumatic seal 

member 113. The backbone 124 supports the general shape 

of the resilient seal member 113 to generally conform to . 
the shape of the closure member opening (opening) 90 in 

shell 110. The backbone 124 ;also preferably provides 

pneumatic manifolding 130 to communicate with the interior 

of the resilient seal member 113, as will be described in 

greater detail below. The edges of the backbone 124 are 

also preferably cup-shaped in cross-section, as best il-

FI 9 91 188 



.; 

13 

lustrated at 132 of Figure 2 to form an elongated toroidal 

interior volume when resilient seal member 113 is in­

stalled thereon. Accordingly, apertures are provided in 

the- cup-shaped edge of backbone 124 in accordance with the 

manifol?ing structure utilized. It is to be understood 

that whlle providing manifolding within the clo~ure member 

body is preferred, it is only necessary to be able to 

communicate pressure or partial vacuum to the interior 

space defined, in part, by the resilient seal member 113 

and a closable opening, tube or other arrangement could be 

provided directly on the resilient seal member 113, it­

self. 

With further reference to Figure 2 as well as Figure 

1, to complete the major structure of the closure member 

112, the closure member body preferably further includes 

front plate 123 and rear plate 125. As shown in figure 2, 

the front and rear plates clamp res~ective margins of 

resilient ~eal member 113 against outer sides of the cup­

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

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

also mechanically constrain the resilient seal member 113 

and provide controlled collapse of the seal member 113 

when the interior volume is evacuated. The "interior 

volume" to be evacuated includes spaces 170 and 180 in 

hollow closure member 112 as well as the pneumatic 

manifolding 130. The space 170 i~ 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 understood that this defini­

tion of the "interior volume" is directed to.the particu­

lar shapes and topologies of the constituent parts of the 

preferred embodiment of the invention ~nd basicallj in­

cludes all interior space of the closure member which is 

in communication with the interior 180 of the resilient 

seal member 113, thus constituting "manifolding" regard-
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less 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. It is considered, however, that in­

creased volume of the manifolding may increase tamper 

res-istance by requiring evacuation of a greater volume 

which is more likely to require specialized apparatus for 

successful collapsing of the resilient seal member 113. 

Location of the front and rear plates 123, 125 rela­

tive to the backbone 124 is preferably facilitated by 

cylindrical housings 340 secured to the back of front 

plate 123 centered on center lines 126 and 126' respec­

tively. Cylindrical housings 340 extend through holes in 

the backoone 124 and back plate 125, which holes are also 

aligned with center lines 126 and 126' respectively. On 

the back side of back plate 125, the retaining nuts 324 

are pushed over the ends of cylindrical housings 340, so 

nuts 324 lock onto cylindrical housings 340 by turning 

them into a locked position as it well-understood by those 

skilled in the art. 

Alternatively, the front and back plates 123, 125 and 

the backbone 124, together with other closure member 

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 assembly together. Also, as best shown in 

Figure 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 member 113 an overall appearance, 

in cross-section, of the Greek letter "n". This structur­

al configuration provides a particularly gas-tight seal 

member 113 between these parts, allowing the seal member 

113 to be pressurized and such pressure maintained for 
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extended periods of time to tightly seal the closure mem­
ber 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 member 113 to be pressur­
ized or evacuated. At least the front surface of the 
front plate 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, transpar­
ency is not normally required, providing slightly greater 
latitude in choice of materials. 

Manifolding 130 can be fabricated in many forms, such 
as with tubes or hollow structures within the backbone 
124. However, an extremely siiliple preferred structure may 
be formed simply as grooves o.r recesses in the sides of 
the backbone 124 ( indicated at 160) or the abutting faces 
of the front and/or rear plates 123, 125 (indicated at 
160 1

). 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 grooves or 
recesses may be formed by embossing, casting or machining 
or other methods. If the manifolding is formed as 
grooves, the grooves need only be deep enough to prevent 
closure by th~ resilient seal member 113 being pressed 
into the grooves when the front and rear plates 123, 125 
are attached. Thus 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 pressure or vacu­
um from opening 131 on a preferably smooth or flush outer 
surface of the front plate 123 to the interior of the 
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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 or breather 126 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 breathers or filters to allow a gas to be more readi­
ly circulated throughout the shell 110. 

Rear plate 125 is also pref er ably 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 316 are readily removable 
from the assembled closure member 112 prior to cleanin~. 

New filters and drains are fitted to closure member· 112 
when the closure member 112 is to be reused. 

Also, as best shown in Figure 2, the closure member 
opening 90 of the shell 110 has the overall form of a 
groove between an interior shoulder 133 and a similar 
exterior shoulder 133' around the entire periphery there­
of. These shoulders are of a dimension which does not 
reduce the outline of the closure member opening 90 beyond 
the cross-sectional dimensions of the interior of the 
shell 110. The groove also preferably is shaped to in­
clude a pre load 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 there­
in. This liner preferably has a tapered edge 151. Alter-
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natively, such a tapered region could be formed integrally 

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

plate 125 of door 112 is also preferably tapered to co­

operate therewith to provide a smooth interior surface 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 

pr.ofile of outer shoulder 133 1 • This tapered region pro­

vides a periphery of the front plate which is larger than 

the periphery of resilient seal member 113 when retracted 

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 resil­

iently expand, the seal member 113 exerts a caroming 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 po~tion of the profile of 

shoulder 133 1
• At the same time, the tapered edge of the 

rear plate 123 is seated against the tapered region 151. 

This interfitting of surfaces provides a particularly 

secure positioning of the closure member 112 within the 

closure member opening 90 and, in particular, prevents the 

closure member 112 from being pushed inward to apply me­

chanical forces against items contained within the isola­

tion structure 100. This seating of tapered structures 

also assures that the interior dimensions of the isolation 

structure 100 will not be altered by the seal member 113 

or changes in the condition thereof. 

Rear plate 125 is also preferably provided with a 

resilient buffer member 129, preferably including pad 332, 

and which is preferably dimensioned to apply a slight 

positioning 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 i tern by 

resilient buffers 143, shown in Figure 1. The opposing 

resilient pads thus provide substantial protection of the 
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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. 

Sui table materials include Fluoro (FLUORE(R)), Urethane 

(ELASTILAN(R)), Polyester (ELASTILAN(R)) or Buna-N. 

In order to seal or open the isolation structure 100, 

a vacuum plate 114 is preferably used. In order to cap­

ture and manipulate the closure member 112, the vacuum 

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

an 0-ring or suction cup) which is preferably located to 

surround the location of aperture 131 in order to conve­

niently evacuate the resilient seal member 113 througb 

manifolding 130 in the structure of backbone 124. It is 

especially preferable for raised resilient seal 135 to 

extend around the entire periphery of tpe vacuum plate 

114. This location provides the optimum application of 

frictional engagement forces between the ~aised resilient 

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

for manipulation thereof. However, if this location for 

the raised resilient seal 135, one or more further, simi­

lar seals must be provided to prevent vacuum from being 

applied to the interior of the isolation structure 100 

through breather, which may preferably be an assembly of 

several elements indicated by center line 126. This is 

preferably done by providing 0-ring seals 318 and 136 

(shown in phantom in Figure 1), as will be discussed in 

greater detail below. 

Further, for opening of the isolation structure 100 

after the outer surf ace thereof has been ~xposed to con­

tamination, this location of the raised resilient seal 135 

provides 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 
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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 app~ratus while the con­
tents of the isolation structure 100 is 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 Figure 3, a preferred structure for 
several of the constituent parts of closure member 112 

will be described. A preferred form of backbone 124 in­
cludes a toothed periphery at the rounded ends thereof. 
These teeth,; such as shown at 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 member 113 made of an elastomeric 
material is commercially available but is shaped in a 
generally circular rather than an elongated oval form. 
Straightening the curvature of this commercially available 
seal 318 along 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 member against corresponding ribs 322 between recess­
es farmed in the front and rear plates 123, 125. It is 
considered -preferable that the ribs and teeth be ?PPOsed 
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 
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forces during insertion of the closure member 112 into the 

shell 110 closure member opening 90 which could tear or 

otherwise degrade the resilient seal member 113. 

A pref erred 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 pref er ably 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 is also shown in 

Figure 3 which also performs the function of locating pins 

125 1 of Figure 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 

125. An 0-ring seal 318 is provided around the breather 

body within apertures in the backbone 124. Thus when the 

breather body is placed in tension, preferably by the 

installation of a quarter-turn nut affixed thereto, the 0-

ring seal 318 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 
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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 surf ace 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 1 While some wear on the resilient 

seal will occur unless a clearance is provided, a sliding 

contact will provide the most secure closure and seal 

member 113 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 equiprqent to indicate 

proper closure of the closure member 112 The detent 

action will also hold the closure member 112 in a correct 

position relative to shell 110 while the resilient seal 

member 113 is allowed to expand or is pressurized. 

It should be noted that when the closure member 112 

is correctly seated, there are no grippable projections on 

either 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 vacuum required to firmly grip the clo­

sure member 112 by vacuum plate 114. Thus, the isolation 

device is made highly resistant to tampering and cannot be 
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opened without severe and visible damage to the shell 110 

or closure member 112 of the isolation structure 100, or 

both. 

~he preferred process of closing and opening of the 

isolation enclosure in accordance with the invention, 

together with a preferred form of vacuum closure member 

112 removal plate structure 114, will now be described in 

detail with reference to Figures 4 and 5. Specifically, 

closure member removal plate 114 has a generally planar 

surface for mating with the closure member assembly 112 at 

the front plate 123 thereof, as shown in Figure 1. This 

mating surface of closure member 112 preferably includes 

means for establishing a good seal against the closure 

member front plate 123, such as a raised resilient seal 

135, regardless of minor warpage, scratches and the like 

existing on the outer surface of the closure member 112. 

The closure member removal plate 114 also preferably in­

cludes a ~acuum line 190 and a recess 216 (in the hollow 

conical s~ape of a suction cup) of substantial volume 

which may be a separate structure within the closure mem­

ber removal plate 114, preferably in the form of at least 

one suction cup. Vacuum line 190 is preferably located 

centrally of the suction cup shape 216 and concentrically 

with aperture 131 in front plate 123. Further, vacuum 

line 190 has a length which provides a small clearance 

(e.g. less than the radius of aperture 131 in order to 

provide preferential evacuation of manifolding 130 in the 

closure member 112 when a sufficient level of vacuum has 

been achieved for full gripping of the closure member 

assembly 112. This arrangement of evacuated volumes al­

lows enhanced gripping of the closure member assembly 112 

since any leakage at resilient seal 135 or suction cup 216 

results in only a relatively slow loss of vacuum in view 

of the preferably relatively large total volume of the 

manifolding 130 and interior volume of the closure member 

112 removal plate 114, including the volume within the 
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seal 135 and within suction cup 216. Any such partial 

loss of vacuum will increase the clearance between vacuum 

line 190 and the front face of front plate 123 and thus 

tend to preferentially evacuate the suction cup 216 until 

full ~acuum gripping is again established. It should be 

understood that in such an occurrence, after resilient 

seal member 113 has been collapsed as shown in Figure 4, 

such a partial loss of vacuum will not immediately reseal 

the closure member 112 since return of pressure to the 

interior of resilient seal member 113 will be limited by 

the small cross-sectional area of the manifolding 130 at 

grooves 160. 

Thus the vacuum gripping of the closure member 112 

and the collapse of the seal member 113 will be stabilized 

~ven in the presence of minor leakage of the closure mem­

ber removal plate 114, due to the baffle formed by the 

clearance between the vacuum line 190 and the front face 
' 

of front plate 123. By virtue of the same structure, when 

gripping is initiated after positioning of closure member 

removal plate 114 against the closure member 112, the 

clearance between the closure member 112 and the end of 

vacuum line 190 will be somewhat greater than the final 

location and the suction cup 216 and the remainder of the 

volume within resilient seal 135 will be achieved before a 

vacuum is pulled on the manifolding 130 and, in turn, on 

the interior of resilient seal member 113 due to the re­

striction on gas flow at groove 160 of manifolding 130. 

Therefore, gripping of the closure member is assured prior 

to the collapsing of resilient seal member 113. 

For gripping of the closure member 112, closure mem­

ber removal plate 114 is placed against the outer surface 

of closure member 112 and a vacuum is applied to vacuum 

line 221 through a valve 220 and thence to the interior of 

the closure member removal plate 114 through vacuum line 

190 which is preferably attached to valve 220 or vacuum 
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line 221 through a threaded fitting 219. As indicated 

above, the clearance between the vacuum line 190 and the 
front of the closure member assembly 112 will cause a 
vacuum to first be drawn more strongly on the interior 

space d~f ined by recess 216 of the closure member removal . 
plate 114 and thereafter drawn more strongly through aper-
ture 131 to space 170 which is connected to manifolding 
120 to draw a vacuum on the manifolding 130. After vacuum 
gripping has been accomplished and as vacuum is drawn on 

manifolding 130, vacuum is drawn somewhat more slowly on 
the interior of resilient seal member 113 to collapse the 
same. Once the resilient seal member 113 is collapsed, 
the closure member removal plate 114 can be drawn back, 
preferably within a clean environment indicated by housing 
wall por~ions 222 to allow access to the interior or con­
tents of the enclosure 110. In this connection, it may 
also be desirable to provide a seal or support for enclo­

sure 111 where it abuts wall portions 222, as generally 
indicated at 223, to provide further 1 protection against 
contamination. 

After placement of an article within the shell 110 or 
removal therefrom, the closure member 112 may be replaced 
and resealed by merely releasing the vacuum and allowing 
resilient seal member 113 to expand to its original shape 
as installed on closure member assembly 112. The release 
of the vacuum is preferably regulated so that the resil­
ient seal member 113 will resume its original shape and 
seal the enclosure more or less concurrently with the 

release of the closure member 112 by closure member 112 
removal plate 114. In this regard, the clearance between 
vacuum line 190 and the front surface of tlosure member 
assembly 112 can be of assistance in regulating the timing 
of the closure member 112 release to the expansion of 

resilient seal member 113. In any event, the mechanical 
pressure on the closure member removal plate 114 against 
closure member assembly 112 maintains the closure member 
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112 seated against the shell 110 and timing of the release 

and the expansion of resilient seal member 113 is not 

particularly critical. Positive pressure in vacuum line. 

221 coupled to manifolding 130 through vacuum line 190 can 

also ~e advantageously used to speed expansion of resil­
ient seal member 113 and, if desired, manifolding 130 can 
be pressurized and sealed to enhance the gripping of shell 
110 by the resilient seal member 113. 

In view of the foregoing, it is clear that a system 

of protection features has been provided in a single iso­
lation structure 100 of simple design and which can be 
fabricated and used economically. Protection of the con­
tents of the isolation structure 100 from impacts vibra­
tion, contamination from particulates and vapors and tam­
pering are all provided while allowing inspection of the 
contents. Manipulation of the isolation structure 100 
does not require specific modification of automated mecha­
nisms since vacuum plates may be used to manipulate the 
structure and parts thereof. The isolation structµre is 
reusable and can be easily cleaned between uses. The seal 
member 113 does not affect internal dimension of the iso­
lation structure 100 and allows a smooth interior surface 
to be provided. 
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CLAIMS 

1. A~ isolation structure including . 
a shell having an opening and 

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

a closure member body having an outer periphery and a 
resilient seal on said outer periphery of said clo­
sure member body, said resilient seal defining at 
leai:;t a portion of an interior space within said 
resilient seal and forming at least a portion of :an 
outer surface of said door, and 

means for communicating pneumatic pressure from said 
outer surface of said closure member to said interi­
or space within said resilient seal. 

2. An isolation structure as recited in claim 1, further 
including means for attaching said resilient seal to 
said closure member body. 

3. An isolation structure as recited in claim 2, wherein 
said closure member body includes a backbone and 
said means for attaching said resilient seal to said 
backbone includes front and rear plates. 

4. An isolation structure as recited in claim 3, wherein 
said front plate provides a smooth outer surface of 
said closure memqer. 
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5. An isolation structure as recited in claim 4, wherein 

said front plate has at least one aperture formed 

therein. 

6. An. isolation structure as recited in claim 1, wherein 

said means for communicating pressure or a partial 

vacuum from said outer surface of said closure mem­

ber to said interior space within said resilient 

seal comprises manifold means at least partially 

enclosed within said closure member body. 

7. An isolation structure as recited in claim 6, wherein 

a portion of said manifold means is formed by 

grooves located on a surface of said backbone. 

8. An isolation structure as recited in claim 5, wherein 

said means for communicating pressure or a partial 

vacuum from said outer surface of said closure mem­

ber to said interior space within said resilient 

seal comprises manifold means at least partially 

enclosed within said closure member body and a por­

tion of said manifold means is formed by grooves 

located on a surface of said backbone and said front 

plate, including said at least one aperture. 

9. An isolation structure as recited in claim 4, further 
including means for locating at least one of said 

front plate and said back plate relative to said 

backbone. 

10. An isolation structure as recited in claim 9, wherein 

said means for locating at least one of said front 

plate and said back plate relative to• said backbone 

includes locating pins. 

11. An isolation structure as recited in claim 9, wherein 
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said means for locating at least one of said front 

plate and said back plate relative to said backbone 

includes an 0-ring. 

12. An isolation structure as recited in claim 11, where­

in said means for locating at least one of said 

front plate and said back plate relative to said 

backbone further includes a breather body. 

13. An isolation structure as recited in claim 1, further 

including a groove formed along an inner surface of 

said opening in said shell. 

l~. An isolation structure as recited in claim 13, where­

in said groove further includes a preload ridge. 

15. An isolation structure as recited in claim 1, wherein 

said shell is formed of at least two portions. 

16. An isolation structure as recited in claim l, wherein 

said shell has at least one viewing window formed 

therein. 

17. An isolation structure as recited iri claim 15, where­

in at least one said portion of said shell has at 

least one viewing window formed therein. 

18. A closure member for an isolation structure including 

a closure member body having an outer periphery and a 

resilient seal on said outer periphery of said clo-. 
sure member body, said resilient seal defining at 

least a portion of an interior space within said 

resilient seal and forming at least a portion of an 

outer surface of said closure member, and 
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means for communicating pressure or a partial vacuum 

from said outer surface of said closure member to 

said interior space within said resilient seal. 

19. h closure member as recited in claim 18, further 

including means for attaching said resilient- seal to 
said closure member body. 

20. A closure member as recited in claim 19, wherein said 

closure member body includes a backbone and said 

means for attaching said resilient seal to said 
closure member body includes front and rear plates. 

21. A closure member as recited in claim 20, wherein said 

front plate provides a smooth outer surface of said 
closure member. 

22. A closure member as recited in claim 20, wherein said 

front plate has at least one aperture formed there­
in. 

23. A closure member as recited in claim 18, wherein said 
means for communicating pressure or a partial vacuum 
from said outer surface of said closure member to 
said interior space within said resilient seal com­
prises manifold means at least partially enclosed 

within said closure member body. 

24. A closure member as recited in claim 23, wherein a 
portion of said manifold means is formed by grooves 
located on a surface of said backbone. 

25. A closure member as recited in claim 22, wherein said 

means for communicating pressure or a partial vacuum 
from said outer surface of said closure member to 

said interior space within said resilient seal com­
prises manifold means at least partially enclosed 
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within said closure member body and a portion of 

said manifold means is formed by grooves located on 

a surface of said backbone and said front plate, 

including said at least one aperture. 

A closure member as recited in claim 21, 

including means 

front plate and 

backbone. 

for locating at least one 

said back plate relative 

further 

of said 

to said 

27. A closure member as recited in claim 26, wherein said 

means for locating at least one of said front plate 

and said back plate relative to said backbone in­

cludes locating pins. 

28. A closure member as recited in cla~m 26, wherein said 

means for locating at least one of said front plate 

and said back plate relative to 1 said backbone in­

cludes an 0-ring. 

29. A closure member as recited in claim 28, wherein said 

means for locating at least one of said front plate 

and said back plate relative to said backbone fur­

ther includes a breather body. 
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