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NACUUM ACTUATED NVECHANGAL  LAFEH: BACK
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retaining the door in a hernetically seal ed position. Jarring or

bumpi ng the container will not disengage or 10 release the latch fromthe
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wafers be is gtl n% The size of
The sensitivi o contamination of materials used to

produce semiconductors is a significant problem faced by
semiconductor manufacturers. Standardized Mechanical
15 Interface (SMIF) systems have been designed to reduce
contamination from airborne particles and vapors during the
processing, transportation or storage of these sensitive

materials. A SMIF system includes a hermetically sealable

container used to transport a semiconductor substrate made
20 from the sensitive materials. A SMIF cassette is typically

used to confine the semiconductor substrate within the SMIF

container. The semiconductor substrate may include a

wafexr, LCD, £lat panel display, and or memory disks. For

discussion purposes, and without limitation, reference will
25 be made to semiconductor wafers.

During the processing, transportation and storage of
semiconductor wafers, it is critical that the semiconductor
wafers be isolated from damaging particulate. The size of
the particulate that is damaging to the semiconductor wafer

30 is determined by the geometry of the semiconductor. As the
geometry of the semiconductcr decreases, the size of the
particulate to be eliminated likewise decreases. The
presence of vapors or static discharge in the environment
also impairs the production of semiconductors, including

, 35 the wafers themselves. Hence, use of materials having low
outgassing characteristics is desired.

It has been found that slight abrasions to the SMIF
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cleaned, it is difficult to clean the container entirely of
particulate attracted to the inmer surface of the
container.

15 The maintenance of an adegquately clean environment
during the transportation, processing and storage of
semiconductor wafers is crucial. Automated processing
equipment has been developed to minimize contact and
exposure of the semiconductor wafers to damaging

20 particulate. Likewlise, containers or isoclation structures
have developed which protect the wafers and can be
manipulated robotically by the processing equipment.
Typically, the isolation structure or SMIF container is
hermetically sealed from the external environment by a door

25 ox 1lid and is opened only when engaged in a clean mini-
environment by the port door of a processing tool. 1In this
way, risk of contamination is substantially reduced. Thus,
it is important that the door of the SMIF container remain
hermetically sealed, unless disengaged by the processing

30 equipment in a clean environment.

Once a hermetic seal is formed, the door must remain
secured to the container. Various latching arrangements
have been developed to secure the door to the container,
while minimizing the amount of mechanical movement and

35 particulate generation. One such device is disclosed by
Gallagher et al., in U.S. Patent No. 5,291,923 (the ~923
patent). This patent discloses a flexible, collapsible,
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The arrangement disclosed by Gallagher et al. has

10 proven to be effective in various circumstances. However,
severe bumping or jarring can cause the door to disengage
from the container, contaminating the semiconductor wafers
stored within the container. Such bumping and jarring
occurs all too often in the typical manufacturing facility.

15 Also, the vacuum arrangement increases the necessary time
for the processing equipment to release or engage the door
to the container. Hence, a need exists for a latching
member that may be engaged or disengaged quickly, that is
not as easily disengaged by jarring or bumping.

20 Various mechanical latches, such as that disclosed by
Parikh et al. in U.S. Patent No. 4,724,874 have been used
with some success. However, efforts to design such latches
to eliminate the generation of particulate when the latch
is engaged and disengaged have been unsuccessful. As

25 mentioned above, any amount of particulate generated may be
damaging to the semiconductor wafers.

Hence, a need exists for a latch which, among other
things: (1) may be engaged and disengaged efficiently by
processing equipment; (2) is not easily overcome by bumping

30 or ijarring the container; (3) minimizes generation of
contaminating particulate during actuation of the latch;
and (4) isolates and removes particles abraded from the
latch so such particles do not contaminate the contents of
the container. The present invention provides such a

35 1latch.

SUMMARY OF THE INVENTION
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OF THE | NVENTI CNIn the preferred embodiment, the vacuum actuated
15 mechanical latch comprises a housing, a plunger, and a
compression spring. The housing has a mortise provided
therein, whereby the plunger is slidable within the mortise
between a first locking position and a second retracted
position. The mortise extends from an outer surface of the
20 housing, defining an opening into the housing. The mortise
terminates within the housing, forming a closed end of the
mortise. When the plunger is in the first locking
position, a portion of the plunger extends out of the
housing through the opening of the housing. The
25 compression spring serves to bias the plunger through the
mortise, toward the first locking position. A duct extends
into the mortise through which a vacuum can be applied to
overcome the force of the spring, thereby actuating the
plunger from the first locking position to the second

30 retracted position.

The latch is attached to the outer bottom surface of
the door which is hermetically sealed toc a container. The
container has four enclosed sides, an enclosed top, and an
open bottom. The open bottom is surrounded by a lip.

35 Recesses are formed on an inner surface of the lip of the
container. When the plunger is in the first 1locking
position, each recess mates with the plunger of a
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applied to the latch to retract the latch from the recess.

As the latch is retracted by the vacuum, any particles

within the latch are drawn out of the latch by the vacuum

so that the particles cannot contaminate the inside of the

applied to

15 container or the external environment. When the vacuum is
decreased so that the spring biases the plunger toward the
locking position, a slight vacuum may be applied to create
a back pressure which removes particulate generated as the
plunger slides through the mortise.

20 The vacuum is applied through the duct which extends
into the mortise proximate the closed end of the mortise.
A vacuum is applied through the duct strong enough to
counteract the force of the compression spring, thereby
drawing the plunger and head into the mortise. When the

25 plunger head is protruding from the housing, the plunger is
in the first locking position, and when the plunger head is
retracted into the mortise, the plunger is in the second
retracted position. The force applied by the compression
spring should be sufficient to keep the plunger in the

30 locked position even when the container is bumped or
jarred.

In the preferred embodiment, the plunger and mortise
have distinct compatible shapes. The plunger consists of
a barrel having a head formed on one end of the barrel and

35 a seat formed on the other end of the barrel. The
compression spring is positioned between the seat of the
plunger and the closed end of the mortise. The barrel has
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overcone the force of the spring, thereby actuating the pl unger from
the first |ocking position to the second 30 retracted position.

The latch is attached to the outer bottom surface of t he door which is
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cylindri cag for exanple, three latc equi l ateral ly spaced

wll suffitTe ?‘8“%%?% t he door seal ed agai nst the container. 10
Wien the door is sEeer ®dupgeromay nkave gaykeaens sextending| Letiot ghehe
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i's 10 be formed within the planar surface of the seat. A gasket
or o-ring is positioned within the channel formed in the
seat. When the plunger is drawn by the wvacuum to the
second open position, the o-ring sealably engages the
closed end of the mortise.

15 When the plunger is sealed agaimnst the closed end of
the mortise, the pressure of the vacuum changes. This
change in pressure may be used as an indicator for the
processing equipment that the latch is retracted to the
second open position. Before the plunger seals against the

20 closed end of the mortise, any particulate generated by the
latch is suctioned by the vacuum, further isolating the
semiconductor wafers from any damaging particulate.

In an alternate preferred embodiment, the latches are
formed within the door itself. The door serves as the

25 housing for all four latches. A mortise is provided on
each side of the door, whereby the plunger is slidable
within the mortise between a first locking position and a
second retracted position. A duct extends from the bottom
surface of the door into each mortise. 1In this manner, a

30 port door of the processing tool may seal to the outer
perimeter of the door, creating a manifold which links all
the ducts of the several latches to a central vacuum line.

In another alternate preferred embodiment, the latch
includes a flexible elastomeric seal attached to the head

35 of the plunger. The seal creates a vacuum chamber within
a cavity of the mortise and furtl:er isolates the plunger
and spring from the external envirornment.
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10 several unique advantages.

It is accordingly a principal object of the present
invention to provide a vacuum actuated mechanical latch for
securing a door to a container.

Another object of the present invention is to provide

15 a latch for a SMIF container that is not overcome by
jarring or bumping forces.

Still another object of the present invention is to
provide a mechanical latch that minimizes and isolates the
amount of particulate generated by the latch.

20 Yet another object of the present invention is to
provide a latch that is easily engaged and disengaged
efficiently by automatic processing equipment.

A further object of the present invention is to
provide a latching system that includes a means for

25 indicating to the processing equipment that the latch is in
an open position.

Still a further object of the present invention is to
provide a latching system that seals from the external
environment a major portion of the moving mechanisms

30 contained within the latch.

Yet a further object of the present invention is to
provide a latching system that reduces the amount of
external vacuum required to actuate the latch.

These and other objects, as well as these and other

35 features and advantages of the present invention will
become readily apparent to those skilled in the art from a
review of the following detailed description of the
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first locking position ahd a second retracted position. A duct extends
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of the door, creaeti ng na, i;soé dlo‘ﬁ%‘ﬁh I io%éioai—lx.l t he ducts of the
several |at a}é’?gtg 3 cgyﬁ?rg“f vactum reng’ In anot her alternate
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15 the latch housing of the type shown in Figure 2 with the
plunger in the second retracted position.
Figure 6 is a perspective end view of the plunger of
the type shown in Figure 3.
Figure 7 is a top planar view of the plunger of the
20 type shown in Figure 3 with the compression spring
removed.
Figure B8 is an exploded partial sectional side
elevational view of an alternate preferred container and
door elevated above an alternate preferred embodiment of
25 the processing equipment.
Figure 9 is a top planar view of an alternate
preferred embodiment of the bottom half of the latch
housing with the plunger in the first locking position.
Figure 10 is a top planar view of still another
30 alternate preferred embodiment of the bottom half of the
latch housing with the plunger in the first locking
position.
DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENT
Referring first to Figure 1, there is shown
35 generally a container 10 and door 12 elevated above a
port door of the semiconductor wafer processing tool 14.
The container 10 has an enclosed top 16 and sidewalls 18.
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securing a da8r fefiniRghitdhe open end 22 ofpfdencpnbpiney H4- t He present

i nventi onbi Sskalph@Vindiefalde 22 liat €orhed onh S Enterior Nport v z’hss d’fOL _ f
over cone by ring S, . t er object o
t he present Fﬁeeirllﬁg oéndll sq‘{nol%%gpbggg%/?{d%&fmr?gc "Eﬁf"ém §I %%%%%t mnimzes

and i sol a% esrefess 28 g firrmed wakhie the dnfexdert parbion s |af dhe 20
Yet another obpegt Wéldweahy eealingns®rfiddy) 245 bA eachpimveéslior | atch that

Is easily engaged di ?Eg efficiently by automatic processing
equi pnent . d54e OPq%“?Jf e?ggg'%gf of the present invention is to

provi de a | at chi nEheydaaaini2hds pPhanatictn #hapgnangodinensioprt &9 ng to the

processi ng egehpnegdiddtiisdalnyabGhfade 28 of the epAtaest tidn. A

Still a fgrther o0l 860 £Taed1® 28" $RE0 v M) 98 LEibBed on the
upper surface perimeter 32 of the door 12 which engages
with the sealing surface 24 of the lip 20. Approximately
five pounds of compressive force is necessary to
hermetically seal the door 12 tec the container 10.

15 Latches 34 are attached by known means to the door
12 and aligned to correspond with the latch recesses 28.
When the door 12 is sealably engaged to the container 10,
under approximately five pounds of compressive force,
each latch 34 engages the corresponding recess 28 of the

20 container 10, thereby preventing removal of the door 12.
The engaged latch 34 also inhibits the door 12 from
moving or jarring out of sealable engagement with the
container 10. The latch inhibits removal of the door 12
from the container 10, even in situations where the

25 container is mishandled or inverted.

The various devices uged during the semiconductor
manufacturing process should have characteristics that
reduce the amount of small particles, wvapors or static
discharge in the environment. Without limitation, the

30 container 10 is preferably molded of a combination of
polycarbonate and approximately 10-30% by volume
polytetrafluorocethylene (PTFE), the door 12 is preferably
molded of polycarbonate, and latch 34 is preferably
manufactured from a low outgassing, low coefficient of

35 friction, and high dielectric constant material. One
such material is DELRIN®, available from E.I. duPont de
Nemours & Co. (Inc.}.




provide a latching systemthat seals fromthe external environment a
maj or portion of the noving nmechanisns 30 contained within the |atch.

Yet a further object of the present invention is to provi de a | atching
system that reduces the anount of external vacuumrequired to actuate
the latch. WO9M34These and ot her objects, as well as thespragsy@tfaer 35
features and advantages of the present invention wll becone readily
apparent to those skilled in the art freg.a review of the foll ow ng
detail ed description of the WO 97/ 13947
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enbodi ment in conjRefemirdngwnent t te Riguyep@nyithg latchraditmgs and clains.

DESCRI PTI ON' (erd#a135AMh#R. The latdH 34 € !ciséB SR-QUGE By specti ve
vi ew of the cont ai tangnd door whi,ch are, 8t ed_ above a por'tion of
n

t he processi compreggion. épf’“f’g 3 per%‘be%??%%ﬂ ew of the
| at ch r enovedFigures 3m7, hthdoghape of the plugger 38idictdtogs hatar vi ew of

the bottom halde Q{oujs(lnbhgd é&ﬁ@:&@l& 39 +@6 LA8 B&Q@oxﬁﬁ%\@éf‘ 7 P 2 with

t he plunger in ocki ng positi on. I's a
bot t om pl anar®4 e\ﬁlmset ﬁ§ﬁ6ﬁdhﬁ?ft}ﬁ art widd F&FEﬂnhﬁ‘Els"r’Pﬁg‘: dhe he type
shown in Fi guskapge of the pluhggurmayb vaxryasueh phatatheikyasiing kaybott om

hal f of be constructed of one singular member. The top and
bottom members 42 and 44 may be fastened together through
10 bores 46 with self tapping screws or may be bonded
together by other known means. The specific components
of the latch 34 will now be discussed in greater detail.

Referring next to Figures 3 and 4, the top and
bottom housing members 42 and 44 are shown in greater

15 detail. The top housing 42 has an upper mortise 50 formed
therein, and the bottom housing 44 has a lowexr mortise 52
formed therein. When the top and bottom housings 42 and
44 are aligned and engaged, the upper and lower mortise
50 and 52 align and form generally the mortise 48 of the

20 housing 36. The upper and lower mortise S0 and 52 are
identical.

Generally, the mortise 48 extends partially into the
housing 36 to a closed end 54 of the mortise. An open
end 56 of the mortise is formed on an outer end surface

25 58 of the housing 36. In the preferred embodiment shown
in Figures 3-7, the mortise 48 has the overall shape of
the plunger 38. The mortise 48 includes a first
cylindrical section 60, a tapered section 62 tapering
from the first cylindrical section 60 to a second smaller

30 cylindrical section 64. The second cylindrical section
64 extends to a cavity 66 which opens to the outer end
surface 58 of the housing 36 (see Figure 4). A vacuum
duct 68 extends from a bottom surface 70 of the bottom
housing 44 into the closed end 54 of the mortise 48.

38 Referring now to Figures 6 and 7, the plunger 38 is
genexrally shown. In use the plunger 38 is mounted within
the mortise 48 for slidable movement between a first



15 the |l atch housing of the type shown in Figure 2 with the pl unger in
-4 i tion: FHgt+e—6— s a perspecttve—end vi ew
of the plunger of the type shown in Figure 3. Figure 7 is a
top planar view of the plunger of the 20 type shown in Figure 3 with the
conpression_s ring" renmoved. Figure 8 is an expl oded partia
el ev

sectional sI

97/13

ational view of an alternate prefer S42543 ner and

door el evated above an alternate preferred enbodi nent of 25 the processing

equi prent .

.preferred enbodi mrent of the bottomhalf of the latch
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of the I
posi tion.
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Figure 9 is a top-gphanar view of an alternate

housing with the

first lacki L tipn. . ' 1Q.J t I
ot o0, Poar Rl 7 debermyta BLARE Y Sl Lo Dl

sectnd orsim porithom W4 plaheyar ipnFigere 3t (Thekipdgnger

38 compriabA hERaPESCRIP HJAY T ki fitiRb BHdD #8ViEdmENT

Referring first to Figure 1, there i,s _shawn 3 eneral ly,a. container
door 12 o eVeR RPS Sk agd 2 sﬁ%‘ftaeod&sﬂrmgg ?ﬁ@éggmg%(‘)eﬁrd’uc@orté\ﬁgfgfl

processi 5y tsiwbulider 82 tdpergofirem reerlargenadiancek| Ysatardings and
si deval | s 1%1éoximate the se¥© 80/dB8%he plunger 38 to a second

barrel 76. The head 78 of the plunger 38 has an angled
lead-in surface 88, which minimizes friction when the
plunger is forced into the recess 28 of the container 10.

The seat 80 of the plunger 38 has a recess 30 that
extends into the barrel 76 along the longitudinal axis of
the barrel 76. The compression spring 40 is inserted
into this recess 90, thereby allowing the use of a longer
compression spring. As shown in Figures 3 and 5, the
compression spring 40 is positioned between the closed
end 54 of the mortise 48 and the plunger 38. The
compression spring 40 is dimensioned to bias the plunger
38 toward the first locking position 72.

In the preferred embodiment, an annular channel 72
is formed along the perimeter of the seat's 80 planar
surface. A replaceable gasket or o-ring 94 may be
engaged within the channel 92 of the seat 80. The
diameter of vacuum duct 68 is smaller than the outer
diameter of the seat 80 and inner diameter of the o-ring
94. When the plunger 38 is retracted to the second open
position 74, the o-ring 94 seals against the closed end
54 of the mortise 48. Those skilled in the art will
recognize that the vacuum duct 68 may extend from an
outer surface of the housing 36 into other portions of
the mortise 48. However, extending the duct 68 into the
closed end 54 of the mortise 48, minimizes the amount of
vacuum necessary to retract the plunger 38 to the second
open position 74.

The shoulder 82 of the plunger 38 and the tapered
section 62 of the mortise 48 are dimensioned so that,
when the compression spring 40 forces the plunger 38 to

10 and

t%% 20 ext ends



10, defining the open end 22 of the container 10. A sealing surface 24
is formed on an interior portion 26 of the lip 20. In the preferred
eénbodi ment, a latching 5 recess 28 is formed within the interior portion
26 of the lip 20 bel ow the sealing surface 24, on each interior

side of the cwotausver 10. The door 12 is planar in

di nensi oned to seal against sealing surface 24 of the container 10. A
10 conpressible seal 30 (not visible) lis, aligned on the upper surface
perimeter 32 of the door 12 which engages with the sealing surface 24
of the lip 20. Approximately five pounds of conpressive force is
necessary to the hsuinitg gasliyienak2} heheladioulderos hectorasianaseckd. 15
Latches 34 ar gggﬂ&t (o] . 12, an | ghed to
correspond w ?%Q%‘%?Z‘C@%cﬁ%ggﬁés 8. 62 tc{ﬁg%gt f’{‘érﬁ%)%% 41%’ i%sﬂ'sllea Yabl y
engaged to t hEeReFtehiing the travel istangs &f fhecrlungse Idutarse of
conpressi ve fpigeres 3 addcB)l.atch 34 engages the correspondi ng recess 28 of

the 20 caqntainer He rggyogrﬁ%g%%%egg\é% ag_méggi&gé)%r 12. The

engaged latch 34 alsoinhibitst NOVING Or jarring out
of seal abl e efpyiaiiantsmpligrt khan the gnen ead $6. ofhthe arertisthi4fit s

removal of thg Dnereelds forme@nbhhens Plriges slfleadVes. | Nuisdd Uald ons where

the 25 contaj i s, m nglked_of_invert vays i devi ces
used during ta?ug&gs%énﬁs CJ(;r]I’lll %%t grb_gs f?r%gn%‘fé:&%%}l r}?gtg?o%%%as%n?s%o%ﬁr d’%}\?éa
characteri stikeusing 36, thedlip Pheconkanhs @n INARY Parimetew vapors or

static 10 di SeFpE@e 98 (Bae PIYLIrOMEISE tlel bpeh bhdl $@tdPrend he 30

container 10 js_pr r.ab . ded, O onbi e} J bgnat e and
appr oxi mat el yﬁ“ﬁgﬁ%%/o%oas \% ggrr!éng th%of?%%‘e{g?‘é#%tﬁér g‘éﬁ I3l/lte %pf()JFp\I/'% ,oqitnhe door
12 is preferabhg head 78 dedinfapbledeinmmasitiond fay pagdicwlateef er ably
nmanuf act ur ed gégeiadd\Fromt §BE SEDLdidd WsRRichitCoenthefpBingdsF i izgn, and

hi gh di el ect régﬁé)g‘ffﬁvﬁlg%‘%m‘dgéi &JDrﬁ\?'es%%ras’ &wé%?’hfﬁ%b%@mlfs DELRI N[ err],

avai | abl e from
15 applied to disengage the latch 34 from the container 10,

the vacuum suctions away any particulate contained within
the mortise 48.
Those skilled in the art will immediately recognize

that the plunger 38 will only move to the retracted

20 position 74 if the spring's 40 biasing force is overcome.
In the present invention, a vacuum is applied through
vacuum duct 68 to overcome the spring 40. Using a vacuum
to move the plunger 38 also offers the advantage of
creating a cushion of air between the plunger 38 and

25 mortise 48 to reduce scrapping. Applying such a vacuum
also serves to draw through the vacuum any particulate
which may be formed within the latch 34. When the
plunger 38 is biased from a retracted position 74 to a
locking position 72, a slight vacuum may be applied

30 sufficient to create the air cushion and draw particle
through the latch 34 and out the duct 68, but not
sufficient to overcome the biasing force of the spring
40.

Referring next to Figure 8, an alternate preferred

35 embodiment is shown, wherein the door 12 has latches 34
formed within the door 12 itself. The door 12 serves as
the housing 36 for all four latches 34. A mortise 48 is
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—10=— Ref-erri ng next—teo—F+gt+e—2—the—+atch 34 is——general ly
shown. The latch 34 conprises a housing 36, pl unger 38 and a
conpression spring 40. As shown in Figures 3-7, the shape of the

pl unger 38 dlctates that 5 the housing 36 consist of a top and bottom
menber 42 aMP713947,  Those skilled in the art will recogrPCHUSISHRSIS he
shape of the plunger nmay vary such that the housing nmay be constructed

of one singular nmenber. The top and =13bottom nenbers 42 and 44 may be
.fast ened together through 10 bores 46 with self tapping screws or

bonded

are shown i mgy

f or ned

formed t her 5a4FR RASHUM, BUEh o8 R
and engaded,oft ttheugdiper aRdihtorhermrliosed end 50 ofdcedh alaxpisendsf.orm

general ly the f%{lta'c%ibié 8kal rh%::?%f bk?a%hnaoﬁﬁtruéfiform&er and | ower

norti se 50 and

ext ends

norti se.

par (RaR A ogoarAund the, desiinetes of HhE| N GRF 3PP he

An tipeprocesendg Séquipndnt et i 38 thié onampen the @otrér end

surface 25  {&0f dyhgehers Bﬁ%éémagnlhhaeaisf@ﬁée&bmo%ﬁ&m shown
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the nortise 48 has the overall  sha
'surface 100 of the oor 12, creating g)manlfold which

links all the vacuum ducts 68 of the several latches 34
to a central vacuum reservoir 106 through central line
108.

Referring now to Figure 9, the bottom half of an
alternate preferred latch is shown. Proximate the closed
end 54 of the mortise 48, a vacuum cavity 112 is formed
within the mortise. The cavity has an opening 114
through which the plunger barrel 76 slides. One end of a
replaceable bellow 116 is attached in a groove 118 within
the mortigse 48 on an external side of the vacuum cavity
112. The other end of the bellow 116 is attached to the
head 78 of the plunger 38, thereby sealing a major
portion of plunger 38 from the external environment. The
atmospheric pressure will keep the bellow 116 pushed
inward as long ag the vacuum is being applied. The
bellow 116 is preferably made from a flexible elastomeric
polymer, such that as the plunger 38 moves between the
first locking position 72 and the second retracted
position 74, the bellow simply folds back onto itself.
The bellow also enhances the suctioning ability of the
processing equipment vacuum.

Figure 10 illustrates yet another alternate
preferred embodiment of the latch 34. 1In this
embodiment, a single fold bellow has one end attached by
known means to the housing 36 and the other end is
attached to the head 78 of the plunger 38, thereby
sealing a major portion of plunger 38 from the extermnal

may be

r, by athgr kno ans. T speci f.i c nent s
the latch 34P€5f deef%\ﬁ%bgaﬁﬁs%ﬁ'gso\é% ﬁq’ﬁe &?"’é’ﬁt grs' de %ﬁby the q'ungﬁéf erring
next to Fi gu3®sis sdiidablet withip thel mortipet ¢8nbekwesmdheefdass 42 and 44

!@ﬁ{gebo%?.ngﬁtﬁi'andﬂhe sb%%nﬁoﬂétfﬂcéé’d ﬁdldﬂol%r mortise 50
thereln and _t he botton1 ou%'r g 44 SE ["ower_ nortise 52
RBLEPS

t he nDrtlse 48

°§l"2°‘%1rﬁi‘rface43'°§r e aligned

in



t he plunger 38. The nortise 48 includes a first cylindrical section 60,

a tapered section 62 tapering fromthe first cylindrical section 60 to
a second snaller 30 cylindrical section 64. The second cylindrical
section 64 extends to a cavity 66 which opens to the outer end

surface 58 ofwDbeiarsi ng 36 (see Figure 4). A vacuum d r,.mgﬁy ends
froma bottomsurface 70 of the bottom housing 44 into the closed end
54 of the nortise 48. 35 Referring, pow to Figures 6 and 7, the

pl unger 38 is generally shown. In use the plunger 38 is nmounted within
the nortise 48 for slidable nmovenent between a first WO

97/ 13947 environment. The cavity 66 of thfP@orSse/ 48538rves as cl osed

| ocki ng positi q&QT' Iygur e n C ition 74
(shown in Fi gE?lg %%?&ér(ﬂe p iu geﬁrﬁ' ,ggéggrr%??lsle%d,z g?’rgegpgpwgg%y 76 havi ng
a head 78 for hEAOSNLER haF difie figxibletlasronaticy PsRPeKbies ef .the t aper ed

5 shoul der 82bexhpewsméy el Hmirmtgethdi aeed efoB4lsd avmprgssion psPingt e t he

seat 80 ofgthgapl : n I Is t 6. al ong the
| ongi t udi nal Eﬁr;g?f%‘?iafé&%ﬁ rar g%@%‘é%zﬁ%&‘%ﬁ?t géc%’%%ger 38 has
an angl ed ppEabien whgn fhe gounki ef applisd sacuumcipodeaneasedie 10

pl unger is fotrhad, i withddte B aimit8tOént hetardddi iBbséOskilled in The seat

80 of ‘the plupgere 2B PP Adiitetnkldicher YHLRITILY P14 NG DATTE! 76

al ong the | ongi I nal ~axi
spring 40 may act as a means for forcing the plunger into

10 the first locking position, wherein both the spring and
bellow are retractable to the second open position.
Also, the o-ring 94 may not be necessary since the
plunger 38 is sealed within the housing 36 by the bellow
116. A retainer ring 120 of known construction may be

15 used to retain the bellow 116 against the outer end
surface 58 of the housing 36.

Having described the constructional features of the

present invention, the mode of use will now be discussed.
In the preferred embodiment shown in PFPigure 1, the user

20 centers the door 12 over the port door 104 of the
processing equipment 14 such that each latch 34 is
aligned with a suction 110 of the processing equipment
14. 1In the preferred embodiment, a negative vacuum is
applied through each suction 110, thereby drawing the

25 plunger 38 from the first locking position 72 to a second
open position 74. Those skilled in the art will
recognize that a vacuum reservoir 106 may be necessary to
minimize the amount of time necessary to create a suction
sufficient to draw the plunger 38 to the second open

30 position 74. Also, the reservoir may be used as an
indication of when the latches 34 are in the open
position 74. When a vacuum is applied to the latches 34,
the plunger 38 is suctioned toward the second open
position 74. Once the o-ring 94 seals against the closed

35 end 54 of the mortise, the pressure in the reservoir 106
will change, indicating that the latch 34 has been
completely retracted. A pressure gauge may be linked in



the barrel 76. The conpression spring 40 is inserted into this recess
S6—thereby—aow-Rg-t-he use—of—a—-onrger—lb—econpressi on spring—A~As- shown
in Figures 3 and 5, the conpression spring 40 is positioned between the
cl osed end 54 of the nortise 48 and the plunger 38. The conpr essi on
spring 40 |%%d|nen5|oned to bias the plunger 38 toward the first

| ocki ng posi In the preferred enbodi ment PCIAUSAH AT
channel 72 is formed al ong the perineter of the seat's 80 pl anar
surface. A replaceabl e gasket or o-ring594 may be engaged within the
.channel 92 of the seat 80. The di aneter of vacuum duct 68 is snaller
than the outer 25 . di ameter of seat 80 and jnner ane er of the o-ring
94. Wen t hEPIIYSAEI8T gl?két%pérgcpgs&ﬂg LIPS wWAaeKGEPti on 74,
the o-ring ®haedhe ggangstm lresisyged readhes amﬁeM1mdt|se 48. Those

skilled in tdigeato1W the pmé@é‘é&mo&eufsla%t m&PedélcﬁFdéWE‘lﬁ‘éthQBIHﬁ‘MheXtend
froman 30 _outer ,surface of {he hou5|n knto ot her portions of t he

nortise 48. Yo/ R tBRt BRTF 93??’&8?9 to the cl osed end 54 of
t he nortBse 48, m:nlerrthesprmsanmnaquﬁpmentven:msamela@srai;&eso retract the

pl unger 38 téh?g1 S (o] he shoul der 82 of
t he pl unger angﬁtgggggéérifnayé ngghkoﬁp%é pég%tﬁg (bglse 48 are
di mensi oned "QRitRIing thewmﬁﬁﬁﬁqﬁ? GBWﬁhEs¥?Sﬁu%pﬁ?§ﬁfwﬂﬁr or8es the plunger

38 to cassette\\CofTalnly semiconductor wafers is placed on top
PCT/ US95/ 1238 the door 12 and the container 10 is kdien lowered onto
10 the door 12. A force is applied to the door 12 in order
to compress the seal 30 and hermetically seal the
container and door. The vacuum is released enocugh to
allow the spring 40 to bias the plunger 38. The
compression spring 40 forces the plunger 38 through the
15 mortise 48 open end 56 to the first locking position 72.
The compressive force against the container 10 wmay then
be released. The container remains latched and
hermetically sealed to the door.
To remove the door 12 from the container 10, the
20 user aligns the suctions 110 to each latch 34, applying a
negative vacuum to the latch 34. The vacuum draws the
plunger 38 into the retracted second open position 74.
The door 12 may then be removed from the container 10.
This invention has been described herein in
25 considerable detail in order tco comply with the patent
statutes and to provide those gkilled in the art with the
information needed to apply the novel principles and to
construct and use such specialized components as are
required. However, it is to be understood that the
30 invention can be carried out by specifically different
devices, and that various modifications, both as to the
equipment details and operating procedures, can be
accomplished without departing from the scope of the
invention itsel€f.
35 What is claimed is:



t he Ipckﬁm’ﬂﬁliﬂ“ﬂ““ﬂﬁﬂt he shoul der 82 acts as a stop agai nst the
t aper ed nortise 48, thereby restricting the travel

di stance bf thé plfunder”® 38 (see Figures 3 and 5). 5 The head 78
of the plunger 38 is dinensioned slightly smaller than the open end 56
of. the nortiswo48m13947 A lip 96 is fornmed on the plunger's en

t he plunger's head 78 is forced through the opening 56 gﬁﬁxﬁgﬁnsﬁh
housing 36, the Iip 96 contacts an innenperinmeter 10 surface 98 (see
Fi-gure 4) of the open end 56 of the norti se 48, bl ocking the open end
56. When the |lip 96 of the head 78 is in a bl ocking position, any
particul ate generated fromthe sl ictinrggsnovenent of the plunger 38 is

trapped within they moriy S b YBERatdP nRGATLLS 12c-RPRILEGLO di sengage

the latch 34 fromthe container € vacuum sucCti ons away any
particul ate cBRFMPH dRahiln sealahle mngAgemeng to a contaimeyse skilled in
the art will etompeisimdy recognize that the plunger 38 will only nove

to the retyacted pQsi:t | P £, ring.s bi asi force is
overcome. ® o in the prodospipdakrie S HpeldesetbemiBl; Mhidiait g,
vacuum duct 68 to over ROREiPROS peakd rusipg fgrainakingnin a talamede t he

El unger 3ﬁ al Iso offeggetdaea%dei»ﬁm Qfazg.ng & Bgi:én&c@e&dﬁﬂj b ool a"ﬂl r

et ween the plunger rtis reduce, scr ing. . Applying
such a vacuum al soo?el(rl\fegufggﬁ? al tetsf?rléifjg ufﬁggyﬁ%%%ﬁﬁj‘%ﬁr‘ﬁ%dul ate
whi ch may be forngd wi tthipdupger| alidirmly waeagefewith themprtid® iof bi ased
fromba rextdl ac'éed posi ngﬁd?ﬁgﬁeiﬁg betv}gaikhiangipgsi15@{11,79’2,%@%§diidght vacijum
may be applied 30 suffjcien reate the,air cushion an raw particle
through the latch 34 ar?(f%'lo%t g?%(gn%u %%f,osﬁ& °f11()tamEI _sufficient to
overcome the biasitg f & ®eaps far £prging the pdunger into tef idxia¥g next to
Figure 8, an alternate jpicRiagr pés BbiorThHAEHERAL sh5d SHEaMs fdyer ei n the door

2N e 2y 6 (AP R AN skl il lepd oo 12 serves
15 position, said means for forcing being engaged

to said housing and plunger.

2. The latch as recited in claim 1, further
including a means for actuating said plunger from the
first locking position to the second cpen position.

20 3. The latch as recited in claim 1, wherein said
plungexr further comprises a barrel having a head formed
on one end of the barrel and a seat formed on another end
of the barrel distal to the head.

4, The latch as recited in claim 3, wherein the

25 Dbarrel further includes a longitudinal tapered shoulder
extending from the seat toward said head.

5. The latch as recited in claim 3, further
including a gasket engaged to said seat, wherein the
gasket sealably engages the plunger to the closed end of

30 the mortise.

6. The latch as recited in claim 4, further
including a'gasket engaged to said seat, wherein the
gasket sealably engages the plunger to the closed end of
the mortise.

35 7. The latch as recited in claim 3 wherein the
head of said plunger has an angled lead-in surface which
minimizes friction when the plunger is forced in the
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—3+3~ ,wﬂm&mm each - ereby the—prunrger—— 38
is sl i norti se 48 between the first | ocki ng position 72

and a second retract &d position 74. Each vacuum duct 68 extends from
t he bottom w{)f;\ce 100 5 of the door 12 into the closed end 54 of each
mortise 48. WMl aceabl e seal 102 of known const ruct i BRT/P§95/12513
positioned around the perinmeter of the port door 104 of t he processing
equi prent 14. In this manner, the port17- door 104 of the processing 14
.seals the outer bottom 10 surface 100 of the door 12, creating a manifold

whi ch Iig@stalioémgv§§éyﬁ&ycts 68 of the several |atches 34 to a

central vaculmTeservoi rough central |ine 108.
Ref erring now t o &i guT@eolatel amineshties Anorlaim1l, wheraimtdepr ef erred

latch i s showsans RroxifeRtenghinel et a comprdsbilo®fspilngorti se 48, a

vacuumcavity 112 is rmed Wit hi.n _t tise e cavity has an

opening 114 '[Z%’rouéﬁ’e\vv;?téﬁl}ta}ﬁe 5 c&%&é’t@ggﬁ'@*ﬁﬁ' -sl;F}fe(feesl.n & end of a
repl aceald e mn@\ﬁoq;moirsiagtmﬁam aabgldove whersin i fixgt end nortise
48 on an extgfne HeQodf ikt vAHEdNteA thbY housidd? andi@ Ydtmaend of the

bellow 116 is att ed.to.the, head .78 of.the. plunger 38, thereby
sealing a ma?’bc? Ota%l?‘ﬁopf%ﬂwpﬁs pﬁt[ﬁ?gcgﬁ;d:sgof &8%1 ?Hgn%? ‘ernal environnent.
The at nospheri® pResontaingy |fak &yanspobtingveeamicquiinter
wafers positioned within the container, wherein the
10 container has a vacuum actuated mechanical latch integral

with the container, comprising:

a. a container having a closed top, sidewalls, an
open bottom end, and a hermetically sealable
door for closing the open bottom end;

15 b. means for mechanically latching said door to
said container between a first locked position,
wherein the door is latched to the container,
and a second retracted position, wherein the
door is removable from said container; and

20 c. means for manipulating the latching means from
the first locked position to the second
retracted position.

11. The container as recited in claim 10, wherein

said means for mechanically latching said door to said

25 container includes a barrel having a head formed on one
end of the barrel and a seat formed on another end of the
barrel distal to the head.

12. The means for mechanically latching said door
to said container as recited in claim 11, wherein the

30 Dbarrel further includes a longitudinal tapered shoulder
extending from the seat toward said head.

13. The means for mechanically latching said door
to said container as recited in claim 11, further
including a gasket engaged to said seat.

35 14. The means for mechanically latching said door
to said container as recited in c¢laim 12, further



vacuum i s being applied. The bell ow 116 is
prefer\ﬁ“ﬁmﬂmmmumeki bl e el astoneric pol ymer, such that as the

pl unger 38 foves betwe€n the first locking position 72 and the second
retracted position 74, the bellow sinply folds back onto itself. 30
“The bel | ow gigs@nesgpances the suctioning ability of the ,@gﬁ
equi pnent vacuum Figure 10 illustrates yet another ernate
preferred enbodi nent of the latch 34. this enbodi ment, a single fold
bel | ow has one end attached by 35 knoWwnh neans to the housing 36 and the
other end is attached to the head 78 of the plunger 38, thereby
Sc;;alllsg%a MEn@ludehbl aNg8sket WiRIgedS tbr 8L E NeesX! eggg} 12513 WO
14 envi r Btrenthe TRESRS A%, MESRBPFRL ot 4 86°%s  the

vacuum cavi ttp said Thotaimky|asdeaitedeinrelain|1l, whmdgnitt_xe that the

;Iexl ﬁl e el Q&%b&nﬁhbcaﬂrﬁﬁglédeﬁedﬂ-lhhgugfacge&ﬂlﬂ‘!h fﬁﬁﬁhﬁlll'z@snat? tpﬁ n]g%ed t
or e ¢co | r | e unger 0 e Irs
| ocki ng 5 n%%§§§PP8n g?% :ﬁBdﬁtﬁ g é { dggﬁ €¥ecr eased.

Thus, W thout anyéli nit aeabarblmtagnd@dnndunbge wkfer ewnuamer haeingt wil |

recogni ze t *&aba@hhﬂeéci:ﬁﬁt@@d\é&%alﬁ@aw latchsPedmEr A @By act as a neans
for forcing the glunger into, 10 e first.loc i p05| wherein both
egﬁgas

the spring and be?lSﬂ?%ﬁ%??ﬁﬁQ%¥&Pngec%ﬁs? po&Pti on.

open bottom end, and a hermetlcally sealable

10 door for closing the open bottom end;

b. a plurality of latches for mechanically
latching said door to said container between a
first locking position, wherein the door is
latched to the container, and a second

15 retracted position, wherein the door is

removable from said container; and

c. vacuum actuated means for drawing said
plurality of latches from the first locking
position to the second retracted position.

20 17. The container as recited in claim 16, wherein
said latch further comprises: a housing, a plunger, and a
compression spring, said housing having a mortise
extending from an outer surface of said housing to a
closed end and further having a bore extending from an

25 outer surface of said bore into the mortise; said plunger
slidingly engages with the mortise of said housing, said
plunger comprises a barrel having a head formed on one
end of the barrel and a seat formed on another end of the
barrel distal to the head.

30 18. The container as recited in claim 16, wherein
said latch further comprises: a housing, a plunger, and a
bellow, said housing having a mortise extending from an
outer surface of said housing to a closed end and further
having a bore extending from an outer surface of said

35 DYbore into the mortise; said plunger slidingly engages
with the mortise of said housing, said plunger comprises
a barrel having a head formed on one end of the barrel



A so the -rin z‘mm ot be necessary since the pl unger 38 is seal ed

gm i ner ri-rg—26—6f—known
const ru

sed to retain the bell ow 116 agai nst the outer end

surface 58 of t he housi ng 36. Havi ng descri bed the constructiona
features of the resent invention, the node of use will now be

di scussed. YOPHIB¥4e preferred embodi ment shown in Fi gure RCTBSISR8R, 20
centers the door 12 over the port door 104 of the processi ng equi pnent
14 such that each latch 34 IS aligmd@-with a suction 110 of the
processing eqU|pnent In the preferred enbodi ment, a negative

vacuumi s plied thra each_s ctlon here r the 25

pl unger 38 fr8 tﬂes??trg ’1""%?;(%9"’%%% T O?Pd%f(%t 5}‘ é% %ﬁg Cﬁl\nt%lpé:ﬁ position
74. Those skithecheady ke fHmstwepl of sakddwplilow beingaatvbached teservoir 106
may be necessghy hdusing Hnd @ 38cHRE P WE fid bBR18ACESERFY tO Create a

suction sufficient to draw.the Iunger 38 to the second open 30
posi tion 74. i&E?Fh?$L§9%§3éFv8}P D48y be used as an i ndi cation of when
the latches 34 are in the open position 74. Wien a vacuumis applied to

the latches 34, 191 hemé dagen 38 récsud ilQﬂ‘?ﬂaE.ﬁ\V\@‘?g ﬁﬁ@réﬁpm open
position 74. Once rgpo g éeal S f ai.n s d tnﬁ?l EI osed 3 54 of the
mortise, the BREESh-ARY th e S uding| FaRRERYS ®Fati ng t hat
the | atch 34 ésmsemding froncthpl seat ytownrdiaasd hﬁaénessure gauge may be

linked in 20. TR 94tdB9%d recited in claim 17, further
PCT/U895/12513
cluding a gasket engaged to said seat, wherein the

10 gasket sealably engages the plunger to the closed end of
the mortise.

21. The latch as recited in claim 17 wherein the
head of said plunger has an angled lead-in surface which
minimizes friction when the plunger is forced in the

15 first locking position thereby engaging an inner recess
of said container. |



communi cation with the processing equi pnment 14, wherein, once the
Change—+h—pressue—+reaches a predet-ernined fhreshold_Lhe_ancessor or
user may deduce that the |atch 34 is in the second open position 74.

5 Once the processing equi pnent or user determ nes that the

| at ches 34 ar the open position (by nonitoring the pressure in the
vacuum reservﬁ'f)r’fm cassette containing sem conduct OPCT/B§98/2513 s

pl aced on top of the door 12 and the container 10 is then | owered onto
10 the door 12. A force is applied tolyBe door 12 in order to conpress
the seal 30 and hernetically seal the cont ai ner and door. The vacuum
is released enough to allow the spring 40 to bias the plunger 38. The
conpression spring 40 forces the plunger 38 through the 15 nortise 48 open
end 56 to the first | ocki ng position 72. The conpressive force agai nst
t he. cont ai ner then be rel eased. The container remains |atched

and her ne cal d to t he '“?ii% To ;9ﬁev t he door 12
fromthe cont ne 'n 110 to each | atch
34, applying eo. .fﬂﬁﬁﬁrgo the I;?g..a?~‘ﬁ“¢-.;~guntdrams t he
pl unger 38 into tnn/’ﬂi ed second Pen positio ) S-door 12 may
t hen be rennved 5 " ontalner 10W Thl& nvent|-*,w-s been
descri bed hereih {n 2 onsi der abl e d4 i in order t onply Wwith the
PS A
()

pat ent st at Ut fY,t 0 provide thg e,.kllled in th\art witfhi{the

i nformation neeueu t o/4pply the novel prq clples and t co b ruct and
use such speci alkillzed/£6nponents as are required. Ho er, 4 }is to be
under st ood t hat t-e',0 i nvention can Qg d-trled out by s iflt% |y

di fferent deviices, and that varig l udlflcatlons bahk\as % t he
equi pnent det ai lis ¥and operating procée relf, can be ac Ins ed w t hout
departing from tth§/scope of the Y ?en |on itself. 35 at is
clained is: i [ \\\l

Gl
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- 16- CEAVS 1. A-veedurractuated
mechani cal latch used to secure a door in seal able engagenent to a
cont ai ner, conprising: 5 a. a housing having a nortise
extending t S sofy portion of said housing termnating in a
cl osed "we end and further having a bore exteng?%"ﬁ”’b?ﬁ?‘dn

outer surface of said housing into the norti se; b. a plunger
stidingly engaged with the nortise o510 sai d housi ng between a
first | ocking position and a second open position; and

C. a neans for forcing the plunger into the first | ocki ng
position, wherein said nmeans for forcing is retractable to

t he second open 15 position, said neans for forcing being
engaged to said housing and pl unger. 2. The | atch
as recited in claimgyef urgher i ncluding a neans for actuating said

pl unger fromthe | ocki ng position to the ggcond open position. 20

3. The latch as ecrt n claiml, vwgerein i pl unger further
conprises a barrel h3@+ag a head for npd n one end of the barrel and a
seat forned on anot her end : | distal to the head.

4. The latch as recited_i« ns, he 25 b el further

i ncludes a | ongi tudi naf

K

<56

98
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extending fromthe seat toward said head. 5. The latch as recited
in claim3_ further i ncludi-ng—a—gasket—ergaged t o sai-d-seat—wherein

t he gasket seal ably engages the plunger to the closed end of 30 the
nortise. 6. The latch as recited in claim4, further

i ncludi ng a gasket engaged to said seat, wherein the asket seal ably
engages theWaUABY? to the closed end of the norti se?g'fﬁs”ms” 7. " The
| atch as recited in claim3 wherein the head of said plunger has an
angl ed lead-in surface which m r3/% zes friction when the plunger is
forced in the WO 97/ 13947

PCT/ US95/ 12513 -17- first |ocking
posi tion. 8. The latch as recited in claiml, wherein the

means for forcing includes a conpression spring. 9. The latch as
recited in claim1, wherein the 5 nmeans for forcing includes a bellow,
wherein a first end .Of Lhe bellowis attached to the housing, and a
second end of th o is attachedsf£ o the pl unger. 10. A
contai ner for transportiTig senm conductdr waf ers positioned within the
contai ner, wherein the 10 container has a vacuum actuated nmechanical |atch
i ntegral with the containe OS5 a. a cont ai ner
having a cl osed top, sidewal

68 ——
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open bottomend, and a hernetically seal able door for closing
44K+4ﬁay+4*ﬁ44yn4ym}——é5 —bB—neans—Fer—rechani cal | y+atehtng—sai d
door to said container between a first | ocked position,
wherein the door is latched to the container, and a second
retracted position, wherein the door is renpvable from said
‘cont ai ner ; WRQ7347 c. neans for nmanipul ating the YR %heans from
the first | ocked position to the second retracted position

11. The container as recited in cla#fs10, wherein sai d neans for
.mechanically latching said door to said 25 container includes a barrel
havi ng a head fornmed on one end of the barrel and a seat forned on

anot her end of the barrel distal to the head. 12. The means

for nmechanically | atching said door to said container as recited in
cl.aim11l, wherein the 30 barrel further includes a |ongitudinal tapered
shoul der tsendj g fromthe seat toward sai d head. 13. The
means for mec | y | atching sai djggoor to said container as recited
in claimli=rar i ncl udi ng/a gasket engaged to said seat. 35

14. The neans for mechanically | Atching said door to said container as
recited in claim 12
PCT/ US95/ 12513
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i ncluding a gasket engaged to sai d seat. 15. The means for

mechantcarty ratcnt g sard—door to—satt—eoRrtat-her as reckted-in-claim
11, wherein the head has an angled | ead-in surface which mnimzes 5
friction when the door is latched to the container. 16. A seal able
seni conduct or waf er contai ner havi ng a vacuum act uat ed nmechani ca

| at ch, conpri s¥RG7/13947 a. a container having a cl oserCrusesnasts
sidewal I s, an open bottomend, and a hernetically seal able 10
door for closing the open bottom end; s/5 b. a plurality of latches
for mechanically | at ching said door to said contai ner between
a first |locking position, wherein the door is

| at ched to the container, and a second 15 retracted position
wherein the door is renovabl e from said ggntainer; and

C. - vacuum actuated means for drawi ng said plurality of

o the second

ed¢ited in claiml6,

, a plunger, and a
extendi ng from an

and further having a bore

| at ches fromthe flrst Iocklng positio
retracted position. The contai ner as
wherein sai d Iatc r conprlses a housin
conpressi on spring, sgtzf @dsSi ng having a nortise
outer surface of said housing to d

extending froman 25 outer surfafe of §a nto the nortise; said

pl unger slidingly engyg @S With %ﬂe nmor t f| sai d housing, said

pl unger conprises a barre haV|n ead for ~gn one end of the

barrel and a seat formed on anot nd Of.@ﬁf barrel distal to the

head. 30 18. The containdr 2 |g dl ai m 16, wherein sai d
ke nd a bel l ow, said

| atch further conprises: a housijn Iy
housi ng having a nortise extendi n?‘# r

housing to a closed end and furtlhfI8\\5
outer surface of said 35 bore intgQ Ehidpoe
engages with the nortise of

ter surface of said
8 [bore extending from an
a8 pl unger slidingly
ild pl unger conpri ses

78
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' 3G ag i~
a barrel having a head formed on one end of the barrel ol -8

PET/ USO5/ 1251t3—RFME-CoPy

~19- and a seat forned on another end of the barrel distal to . t he
head; a first end of said bellow being attached to- t he i Nng and a
second end of said bell ow being attached to said pl unglmiss S 19.
The latch as P€Tted in cwmmw QRGANIZATI®¥ar r |l f NG@®r i ncl udes a
| ongi t udi nal ered _shoul der extending fromthe seat toward said head.
-20.  ThdN] %WB@AM@}’U&&W RYBLISHED UNPER THE PATENT CQOPERATION TREATY iCT)
- engd gixintroatisal RitestCabsificanitnct:ei N t hel 10} apaféRkioniPabiaiinimengages Weo
to tihe gisoswes end of the nortfsp 21. The latch as reci n
cl aijm 17 wherein the head of lsai H“‘f)l‘ﬂﬁﬁéﬁ"“‘lﬂg‘“&w‘aﬁgl ed ‘Yé?i'ﬂ"”rf”s%?’? hce
whi @ mnimzes friction when the pTunger |sforced|nth flrst
| oc ﬁﬁ’g‘“‘ﬁfb’é‘?ﬁ‘?ﬂ“?%?‘%“enga@ﬁ?’?‘f‘ P"mg%g; Ao g (BN
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(54) Title: VACUUM ACTUATED MECHANICAL LATCH
{S7) Abstract

A vacuum actoated mechanical latch (34) whick is attachable
1o a hermetically sealable container (10} is described. The latch (34)
is attached, formed, or otherwise integral with the door (12) of the
container (10). The latch (34) is easily engaged and disengaged
by processing cquipment (14). Also, the latch (34) is designed to
minimize the amount of abraded particulate and further isolates any
particulate generated. Further, when the door (12) is lached to the
container (10), the latch (34) is not easily overcome by jarring or
bumping. The lead-in surface (88) of the latch (34) is angled to
minimize friction when the latch (34) is forced into a first locking
position.




