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ARRANGEMENT FOR LOCKING AND UNLOCKING A DOOR OF A CONTAINER

The invention is directed to an arrangement for locking and unlocking a door of
a container, in particular containers for transporting wafer-shaped objects, with locking |
elements within the door which can move in and out and which, when moved out, penetrate
into recesses of the container to be closed. The invention is especially applicaBie in the
semiconductor industry, but can also be used in the manufacture of flat display screens. A
technical solution of this kind is knowx} from US 4,995,430, for example.

For the purpose of charging semiconductor processing installations, so-called
SMIF boxes are frequently used as magazine containers in which semiconductor wafer
magazines can be stored and transported. The box can be placed on an opening mechanism in
an enclosuré which encloses one or more work stations so as to keep them free of dust. The
box and opening mechanism have closing elements which are adapted to one another and
which can be opened simultaneously one above the other so that ﬂust particles resting on the
outside of the closing elements can be enclosed therebetween when the semiconductor wafer
magazines are lowered into the enclosure together with the two closing elements. The box
itself encloses the opening formed in the enclosure.

The locking mechanism disclosed in US 4,995,430 for opening and closing a .
SMIF box of this kind operates in consecutive steps in which a locking mechanism occupies
three different positions. The first position corresponds to a moved in state and the second
position corresponds to a fully moved out state. In the fully moved out position, the closing of
the SMIF box is effected by a tilting of the locking element, which is constructed as a lever, so
as to prevent particles generated by friction from occurring in the locking region. However,
the formation of particles is not prevented in the regions of actuation, since wedges are pushed
under the other end of the lever in order to tilt the locking mechanism,

The technique of SMIF boxes is especially suited for semiconductor wafers
with conventional smaller diameters. In view of the maferial characteristics of the
semiconductor wafers, these SMIF boxes and the semiconductor wafer magazines used with

them are becoming increasingly less suitable as transporting containers as the diameter of
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of the sem conductor wafers, wherein the transporting container can be

cl osed by a container cover which is directed substantially at right angles
to the renoval and charging plane. Accordingly, in contrast to the SMF
box, the container cover is renoved and inserted laterally rather than in a
downwar d direction. Currgent known transport containers which
are al so subject to the requirenent that particle formation be avoi ded when

openi ng ' V- di . ' an
ofton P gRuatbr e B EereiiSs TrARERIE Rt hE) phicf SANLANAGY SR 68
oper at i quactioh@fmagafiliésuge alichdy khowi forgemicontutier witkslof glis typep Rentovalardnd
whi ch. have favorable results with respect to clean roons due tq their

vacuum #8egng fithesrmiconduptes safirs isreffegied mdnagielly in 3 planepasellelto regrfaens wi t h
SeNnsors Mol el HAtbof whithd, Wireid Ble 38 ori &t dn bELIoYL By 4 Bontainer

5 cover which is directed substantially at right angles to the removal and charging plane.

Accordingly, in contrast to the SMIF box, the container cover is removed and inserted
laterally rather than in a downward direction. ..

Current known transport containers which are also subject to the requirement
that particle formation be avoided when opening and closing have the disadvantage that the

10 container cover can often only be opened with difficulty, if at all. For a dependable operation,
known locking and unlocking elements which act separately and which have favorable results
with respect to clean rooms due to their vacuum actuation and the possibility of encapsulation
must be provided with sensors which signal a failure. Moreover, overcoming failures in
automated operation results in additional costs.

15 Therefore, the object of the present invention is to increase operating reliability
when locking and unlocking in a simple manner such that an opening and closing of the
transport container in automated operation is ensured. Particle generation is to be reduced at
the same time.

In an arrangement for locking and unlocking a door of a container, in particular

20 containers for transporting wafer-shaped objects, with locking elements within the door which
can be moved in and out and which, when moved out, penetrate into recesses of the container
to be closed, this object is met in that the penetration of the locking elements into the recesses
is effected along a curved path.

A curved path of this kind can be advantageously produced by technical means

25 without the use of wedges. For this purpose, every locking element is connected with the
outwardly directed wall of the door by couplers which are rotatably supportt;d in
parallelogram construction at the locking element and also at the wall so that, as a result of the
couplers, there is a determined distance between the locking element and the wall in the
moved in state, which distance decreases when the locking elements are moved out until the

30 latter contact a contact surface in the recess.
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aut orat ed operation results in additional costs. Theref ore,
the object of the present invention is to increase operating reliability
when | ocking and unl ocking in a sinple manner such that an openi ng and
ctosing of the transport container in automated operation is ensured.
Particle generation is to be reduced at the sane tine. In an
arrangenent for |ocking and unl ocking a door of a container, in particular

containers for trARgPME Ik ldridmtSIEVE 26hchEY Bi6 bfate iivillic ey ogagtitherent s
within the door which can bé noved in and out and which, en noved out,

penet r atoatachsurface iretheaecess mthwt@zgxnﬁa;amefrlcm@abeﬁ‘®mﬂ@doclﬂmg elempptds finally net
IeP f 2\2 ? gﬁf[egggﬁgag %at | og ugyfgp hplgerltgt%lfolnns% tﬁat%gecon é}tv\cr)lth t}fle dobF fs thosad. s
In an advantageous manner, locking elements which are adjacent to one
5 another are a structural component part of a plate which is directed parallel to the outwardly
directed wall of the door, wherein all plates share a common drive for displacing elements
which acts in the locking and unlocking direction, the plates being fixed in the t;loved in end
position and in the moved out end position by means of these displacing elements.
For reasons relating to space requirements, it can also be advantageous if every
10 locking element is a structural component part of a plate which is directed parallel to the
outwardly directed wall of the door, wherein all plates share a common drive for displacing
elements which acts in the locking and unlocking direction, the plates being fixed in the moved
in end position and in the moved out end position by means of these displacing elements.
In either case, the displacing elements can be constructed as connecting rods,
15 one end of which is rotatably fitted'to a plate, the other end being rotatably fitted opposite
thereto at a disk so as to lie outside the axis. The plates are fixed in the moved out end
position by rotating the disk beyond the dead center position.

The invention will be explained more fully in the following with reference to the

schematic drawings.

20 Fig. 1 shows a top view of a door with an arrangement for focking and unlocking in a first

construction in the moved in state;
Fig. 2a shows a sectional view of the arrangement in the moved in state;
Fig. 2b shows a sectional view of the arrangement in the moved out state;

Fig. 3 shows the moving out process along a curved path;

—_—
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‘A curved path of this kind can be advantageously produced by technical
means Wt hout the use of wedges. For this purpose, every |ocking elenent is
connected with the outwardly directed wall of the door by couplers which
are rotatably supported in parall el ogramconstruction at the | ocking

el enent and also at the wall so that, 4s a result of the couplers, there is
a determ ned di stance between the | ocking elenent and the wall in the noved
i n st atRig. 4dhioeds adbp viewcef igartisl aggien ofiedoorhwith am irangemientfonicckmgandoved out

until th atter contact a gontact surface in the recess.
: uniaoclqng in a second constructhon }n tlc1e move& out state,

In Figures 1, 2a and 2b, a door 2 with an arrangement for locking and
unlocking, which is situated between walls 3, 4, is fitted in a container 1. The arrangement
5 substantially comprises two plates 5, 6 which have, at their outwardly directed sides, locking
elements 7, 8 and 9, 10 in the form of projections. The plates S and 6 which Iié parallel to the
walls 3, 4 share a common drive acting in the locking and unlocking direction for displacing
elements 11, 12 in the form of connecting rods, the plates S, 6 being fixed in the moved in end
position and in the moved out end position (see Figs. 2a and 2¢) by means of these displacing
10 elements when the latter are displaced. Of the shared drive, only a rotatable disk 13 is shown
in Fig. 1. The displacing elements 11 and 12 are rotatably fitted by one end in each instance to
the disk 13 so as to lie outside the axis. The other end is rotatably fitted to a plate S and 6,
respectively. Circular grooves 14, 15 are worked into the disk 13. Pins, not shown, which
project out of a rotating disk engage in the grooves 14, 15 in order to rotate the disk 13. A
15 motor serving to drive the rotating disk is arranged outside of the container 1 and door 2. A
signal transmitter, also not shown, at the rotating disk for detecting the two end positions
ensures reliable operation of the arrangement, since the rest of its component parts are
connected with one another.
As is shown in Figures 2a and 2b in conjunction with Fig. 1, every locking
20 element 7, 8, 9 and 10 or the regions of the plates 5 and 6 in which the locking elements 7, 8,
9 and 10 are provided is connected with the outwardly directed wall 3 of the door 3 by
couplers 16, 17, 18, 19, 20, 21, 22 and 23 which are supported in parallelogram construction
at the locking element 7, 8, 9 and 10, respectively, and at the wall 3 so as to be rotatable about
axes X at right angles to the locking and unlocking direction. For the sake of simplicity, only
25 one of the axes X is shown. Further, cut out portions 24, 25, 26, 27, 28, 29, 30 and 31 which
assist in the locking function are provided in the region of the fastenings of the couplers 16,
17, 18, 19, 20, 21, 22 and 23, at least in the plates 5 and 6.
Recesses 34 which leave open sufficient space for the movement of the locking

elements 7, 8, 9 and 10 during the locking and unlocking process are worked into the
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K ’ After the | ocking elenments have reached the state in

whi ch they contact the contact surface in the recess wthout significant

frictional effects, the locking element is finally fixed so as to be

pressed upon under tension so that the container with the door is closed.
5

container walls 32 and 33 in the region of the door 2 which is fitted therein. The locking
elements 7, 8, 9 and. 10 are supported on contact surfaces 35 in the locked state and
| accordingly in the closed state of the container 1 (Fig. 2b).
The container 1 is locked by the described arrangement in the following
5 manner. When the disk 13 is rotated, in that it is driven by the motor via the pins engaging in
the grobves 14, 15, the displacing elements 11 and 12 which are fastened in such a way that
they lie outside the axis are moved outward so that the plates 5 and 6 are accofdingly also
moved out. However, as will be seen from Fig. 3, they follow a curved path Y rather than a
linear path. As a result of the sufficiently high movement space, the locking elements 7, 8, 9
10 and 10 can penetrate without hindrance into the recesses 34 until contacting the contact
surfaces 35. The locking elements 7, 8, 9 and 10 are pressed against the contact surfaces 35
under tension and subsequently fixed by means of a slight residual rotating movement of the
disk 13 beyond the dead center of the displacing elements 11 and 12. Just as in the case of the
penetrating movement until contact is made, there is also essentially no frictional action
15 involved in this contact pressure accompanied by tension.
A seal can, of course, be provided between the container 1 and the door 2 for
the purpose of a tightly fitting connection. It is also advantageous when the contact surfaces
35 project beyond the wall 3 slightly when the door 2 is inserted. Unlocking is effected in the
reverse sequence, wherein the locking elements 7, 8, 9 and 10 are also fixed in the unlocked
20 end position.
The cut off portion of the arrangement which is designed identically in a
mirror-inverted manner is dispensed with in the construction according to Fig. 4. A door 37
which likewise contains the locking and unlocking arrangement betv;een walls is fitted in a
container 36. Two plates 38, 39 which are arranged adjacent to one another and which lie
25 parallel to the walls of the door 37 have, at their outwardly directed sides, locking elements
40, 41 in the form of projections. A shared drive acting in the locking and unlocking direction
for displacing elements 42, 43 in the form of connecting rods is provided for displacing the
plates 38, 39 relative to one another and to fix them in the end positions.
Of the shared drive, only a rotatable disk 44 is shown. The displacing elements
30 42 and 43 are rotatably fitted by one end in each instance to the disk 44 so as to lie outside the
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I'n an advant ageous manner, |ocking el enments which are adjacent to one

anot her are a structural conponent part of a plate which is directed
parallel to the outwardly directed wall of the door, wherein all plates
share a common drive for displacing elenents which acts in the | ocking and
unl ocking direction, the plates being dixed in the noved in end position
and in the noved out end position by neans of these displacing el enents.
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5 not shown, at the rotating disk serves to detect the two end positions.
In contrast to the first embodiment according to Fig. 1 and for reasons of
stability, each locking element 40, 41 and each of the plates 38, 39 is provided ﬁth a pair of
couplers 47, 48, 49, 50 in parallelogram construction for connecting with the outwardly
directed wall of the door 37. In other respects, the couplers 47, 48, 49, 50 and their fastening
10 are identical to the first embodiment. This also applies to the cut out portions which are
incorporated at least in the plates 38, 39 and which assist in locking. Only one cut out
portion, designated by 51, is shown.
Recesses 52 with corresponding contact surfaces and sufficient space for the
movement of the locking elements 40, 41 are worked into the walls of the container 36 in the
15 region of the inserted door 37.
Of course, it is possible to select a drive other than that described in this
construction for producing the inward and outward movement, or to design the couplers of

the locking elements differently, or to modify the quantity of coupled locking elements.

This Sheet Has Been R]ilaced

AN



Im either. case, the displacing elenents can be constructed as connecting
rods, one end of which is rotatably fitted to a plate,_-the other end being

rotatablyfltted opposite thereto at a disk sof astolle the axi s.
The plates are fixed in the noved out end p03| m“\‘ ﬁw e disk
beyond the dead center position. 7 w* | be

explained nore filly in the following with refererfcecto the schematic

dr awi NgPaent (laiths 1 shows a top view of a door with an arrangenent for
| ocki ng and unlocking in a first construction in the noved in state;

© L Arrangement for locking and unlocking a door of a container, in particular containers for
transporting wafer-shaped objects, with locking elements within the door which can move in .
and out and which, when moved out, penetrate into recesses of the container to be closed,
characterized in that in that the penetration of the locking elements (7, 8, 9, 10, 40, 41) into
the recesses (34, 52) is effected along a curved path. )

2. Arrangement according to claim 1, characterized in that for the purpose of producing the
curved path (Y) every locking element (7, 8, 9, 10, 40, 41) is connected with the outwardly
directed wall (3) of the door (2, 37) by couplers (16, 17, 18, 19, 20, 21, 22, 23, 47, 48, 49,
50) which are rotatably supported in parallelogram construction at the locking element (7, 8,
9, 10, 40, 41) and also at the wall (3) so that, as a result of the couplers (16, 17, 18, 19, 20,
21, 22, 23, 47, 48, 49, 50), there is a determined distance between the locking element (7, 8,
9, 10, 40, 41) and the wall (3) in the moved in state, which distance decreases during the

outward movement until contact is made at a contact surface (35) in the recess (34, 52).

3. Arrangement according to claim 2, characterized in that locking elements (7, 8, 9, 10)
which are adjacent to one another are a structural component part of a plate (5, 6) which is
directed parallel to the outwardly directed wall (3) of the door (2), wherein all plates (5, 6)
share a common drive for displacing elements (11, 12) which acts in the locking and unlocking
direction, the plates (5, 6) being fixed in the moved in end position and in the moved out end

position by means of these displacing elements (11, 12).

4. Arrangement according to claim 2, characterized in that every locking element (40, 41) is a
structural component part of a plate (38, 39) which is directed parallel to the outwardly
directed wall of the door (37), wherein the plates (38, 39) share a common drive for displacing
elements (42, 43) which acts in the locking and unlocking direction, the plates (38, 39) being
fixed in the moved in end position and in the moved out end position by means of these

displacing elements (42, 43).
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F| g.. 2a shows a sectional view of the arrangenent in the noved in state;
Fig. 2b shows a sectional view of the arrangemen(gj mnﬁ"n)mmnmt st at e;
Fig. 3 shows the noving out process along a curvgulml :
* C L M S *
8

5. Arrangement according to &laim 3 or 4, characterized in that the displacing elements (11,
12, 42) are constructed as connecting rods, one end of which is rotatably fitted to a plate (5, 6,
38, 39), the other end being rotatably fitted opposite thereto at a disk (13, 33) so as to lie
outside the axis, and in that the plates (5, 6, 38, 39) are fixed in the moved out end position by

rotating the disk (13, 44) beyond the dead center position.
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4 Fig. 4 shows a top view of a partial region of a door with an
arrangenent for | ocking and

Abstract

In an arrangement for locking and unlocking a door of a container, the object
: of the present invention is to increase operating reliability when locking and unlocking in a
simple manner such that an opening and closing of the transport container in automated
operation is ensured. Particle generation is to be reduced at the same time.

According to the invention, locking elements within a door which can move in

and out penetrate into recesses of the container to be closed when moved out along a curved

path.
The invention is applicable particularly in transport containers for wafer-shaped

objects of larger diameter, in which removal and charging are effected individually in a plane

parallel to the surface of the wafer-shaped object and whose container cover is removed and

inserted laterally.
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unl ocking in a second -construction in the. noved out state.

I'n Figures 1, 2a and 2b, a door 2 with an arrangenent for |ocking and

unl ocki ng, which is situated between walls 3, 4, is fitted in a container

1. The arrangenent substantially conprises two plates 5, 6 which have, at
their outwardly directed sides, |ocking elenents 7, 8 and 9, 10 in the form
of projections. The plates 5 and 6 which lie parallel to the walls 3, 4
share a common drive acting in the |ocking and unl ocking direction for

di splaci.ng elenments 11, 12 in the formof connecting rods, the plates 5 6
being fixed in the /oved in end position and in the poved out end Position

(see Figs. 2a and/2 by nmeans of these displ acing Cj)
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efements when the latter are displaced. O the shared drive, only a
rotatable disk 13 is shown in Fig. 1. The displacing elenents 11 and 12 are
rotatably fitted by one end in each instance to the disk 13 so as to lie
outside the axis. The other end is rotatably fitted to a plate 5 and 6,
respectively. Crcular grooves 14, 15 are worked into the disk 13. Pins,

not shown, which project out of ar ting disk engage in the groges 14,
15 in order to rotate the disk 13. g&f;ncn serving to drive the r@{ating

di sk is arranged outside of ¢¢he container 1 and door 2. A signal )
transmtter, also not ghownat tﬂ}eé.t ating @ sk for aetecting t@)two end
posi ti ons ensurescy el isabl e oper at) a=of the mangﬁen : nce the=i est of

e
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elenént 7, 8, 9 and 10 or the regions of the plates 5 and 6 in which the

| ocki ng elenents 7, 8, 9 and 10 are provided is connected with the
outwardly directed wall 3 of the door 3 by couplers 16, 17, 18, 19, 20, 21,
22 and 23 which are supported in paralIelogran1construct|on at the | ocking
element 7, 8, 9 and 10, respectively, and at the wall 3 so as to be
rot at abl e about axes X at right angles to the | ocking and unl ocki ng
direction. For the sake of sinplicity, only one of the axes X is shown.
Further, cut out portions 24, 25, 26, 27, 28, 29, 30 and 31 which assist in
t he Iocklng function are prOV|ded in the region of s,the fastenings of the
couplers 16, 17, 18, 19, 20, 2/ 22 and 23, at leddt in the plates 5 and 6.
Recesses 34 which | eave open sufficient space for the novenent1@f the

| ocking elements 7, 8, 9 and 1D during the | ocking/and unlocklng process
are worked into the

— 33
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Surfaces 35 in the | ocked stat¢
container 1 (Fig. 2b).

described pesapgRAENt in the fcl"‘]&ﬁ‘iﬁ1
rotated, in that it is driven By the m)tor via th

container walls 32 and 33‘i n t
therein. The locking elenents %

eng

grooves 14, 15, the displacing e[ﬂaﬁiﬁuQF @Wu%ﬂ‘ﬁeare astened in

such a way rd ApNER he
plates 5 aé%%?ﬁﬁ%’fr‘?%@ Weeg’gags 9v| be seen
fromFig. 3, they follow a curved patthather than a |inear path. As a

result of the sufficiently high novenent space, the |ocking el er‘igggtsdg r8f
adoor o
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9 The invention is directed to ah arrangement for locking and unloc!
a container, in particular containers for transporting wafer-shaped objects, with locking

elements within the door which can move in and out and which, when moved out, penetrate

into recesses of the container to be closed. The invention is especially applical;le in the
semiconductor industry, but can also be used in the manufacture of flat display screens. A

technical solution of this kind is known from US 4,995,430, for example.

For the purpose of charging semiconductor processing installations, so-called

SMIF boxes are frequently used as magazine containers in which semiconductor wafer

magazines can be stored and transported. The box can be placed on an opening mechanism in

an enclosure which encloses one or more work stations so as to keep them free of dust. The

box and opening mechanism have closing elements which are adapted to one another and

which can be opened simultanecusly one above the other so that dust particles resting on the
outside of the closing elements can be enclosed therebetween when the semiconductor wafer

magazines are lowered into the enclosure together with the two closing elements. The box

itself encloses the opening formed in the enclosure.

The locking mechanism disclosed in US 4,995,430 for opening and closing a
SMIF box of this kind operates in consecutive steps in which a locking mechanism occupies
three different positions. The first position corresponds to a moved in state and the second
position corresponds to a fully moved out state. In the fully moved out position, the closing of
the SMIF box is effected by a tilting of the locking element, which is constructed as a lever, so
as to prevent particles generated by friction from occurring in the locking region. However,

the formation of particles is not prevented in the regions of actuation, since wedges are pushed

under the other end of the lever in order to tilt the locking mechanism.

The technique of SMIF boxes is especially suited for semiconductor wafers

with conventional smaller diametess. In view of the material characteristics of the

semiconductor wafers, these SMIF boxes and the semiconductor wafer magazines used with

~ them are becoming increasingly less suitable as transporting containers as the diameter of
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and 10 can penetrate mﬁthdut hi ndrance into the recesses SREEkAGEMENJ'SHEET
contacting the contact surfaces 35. The locking elenents 7, 8, 9 and 10
are pressed against the contact surfaces 35 under tension and subsequently
fixed by neans of a slight residual rotating novenent of the disk 13
beyond the dead center of the displacing @ enents 11 and 12. Just as in the
case of the penetrating novenent until contact is nmade, there is al so
essenti al | Yedieodductdriveibers ifteddsey) Tramspehit@cbohtireld whiclSiiriRhnddly PeffErm the
acconpani ed by tension. seal can, of cou[sesﬁbe provi ded
bet ween t hfunction of megazineaart alteadylkmowrefor semicordustor weaess of this type;hRemovaliand ng
connection. It. is_.al so advantageous .whgn t contact surf '
beyond t hec%gx,ng ?fgtfei sﬁﬂ‘f?‘ﬁ"gﬁﬁgﬁw?ﬁ? 1§ P‘:t?{]ii%gwfcﬂ r?@@&mﬁ%%gac%f?%gtﬂlé gﬁ&&te _
ef fect ed i gf {HRRemRYAIRROSHAAN GRerelif 1BE Bafspohifhg! Oftaines cal i Eoded by.a chntdineand
10 are also fixed in the unl ocked

cover which is directed substantially at right angles to the removal and charging plane.
Accordingly, in contrast to the SMIF box, the container cover is removed and inserted

laterally rather than in a downward direction.

Current known transport containers which are also subject to the requirement
that particle formation be avoided when opening and closing have the disadvantage that the
container cover can often only be opened with difficulty, if at all. For a dependable operation,
known locking and unlocking elements which act separately and which have favorable results
with respect to clean rooms due to their vacuum actuation and the possibility of encapsulation
must be provided with sensors which signal a failure. Moreover, overcoming failures in
automated operation results in additional costs.

Therefore, the object of the present invention is to increase operating reliability
when locking and unlocking in a simple manner such that an opening and closing of the
transport container in automated operation is ensured. Particle generation is to be reduced at
the same time.

In an arrangement for locking and unlocking a door of a container, in particular
containers for transporting wafer-shaped objects, with locking elements within the door which
can be moved in and out and which, when moved out, penetrate into recesses of the container
‘to be closed, this object is met in that the penetration of the locking elements into the recesses
is effected along a curved path. |

A curved path of this kind can be advantageously produced by technical means
without the use of wedges. For this purpose, every locking element is connected with the
outwardly directed wall of the door by couplers which are rotatably supportéd in
parallelogram construction at the locking element and also at the wall so that, as a result of the
couplers, there is a determined distance between the locking element and the wall in the
moved in state, which distance decreases when the locking elements are moved out until the

latter contact a contact surface in the recess.
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end position. The cut off portion of the RERIAGEMENT GHEST

I's designed identically in a mrror-inverted manner is dispensed with in
‘the construction according to Fig. 4. A door 37 which |ikew se contains the
| ocki ng and unl ocki ng arrangenment between walls is fitted in a container

36. Two plates 38,39 which are arranged agj acent to one another and which
lie parallel to the walls of the door 37 have, at their outwardly directed

si des, |ocking el emestier thel | dlerhéifts haveTeathedtheistitd inQitfich thep Bt tHe | ve
acting in the | ocking and unlocking direction for displacing elements 42,

43 in the gostast giriace amtheireengs withaut significens fictionab effestss Biedosking elerentiisfingllyss,
& the shelbeh SR8 fa BEBieAH 08 uhferspibidn it It €Sl vRde 0BPCisclosed g
el ement's In an advantageous manner, locking elements which are adjacent to one
another are a structural component part of a plate which is directed parallel to the outwardly
directed wall of the door, wherein all plates share a common drive for displacing elements
which acts in the loi:king and unlocking direction, the plates being fixed in the rvnoved in end
position and in the moved out end position by means of these displacing elements.

For reasons relating to space requirements, it can also be advantageous if every
locking element is a structural component part of a plate which is directed parallel to the
outwardly directed wall of the door, wherein all plates share a common drive for displacing
elements which acts in the locking and unlocking direction, the plates being fixed in the moved
in end position and in the moved out end position by means of these displacing elements.

In either case, the displacing elements can be constructed as connecting rods,
one end of which is rotatably fitted-to a plate, the other end being rotatably fitted opposite
thereto at a disk so as to lie outside the axis. The plates are fixed in the moved out end
position by rotating the disk beyond the dead cenfer position. '

The invention will be explained more fully in the following with reference to the

schematic drawings.

Fig. 1 shows a top view of a door with an arrangement for locking and unlocking in a first

construction in the moved in state;
Fig. 2a shows a sectional view of the arrangement in the moved in state;
Fig. 2b shows a sectional view of the atrangeinent in the moved out state;

Fig. 3 shows the moving out process along a curved path;
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42 and 43 are rotatably fitted by one end in each instance REPHAGEMENK SHEET
so as to lie outside the '
6

4

Fig. 4 shows a top view of a partial region of a door with an arrangement for locking and

unlocking in a second construction in the moved out state.

In Figures 1, 2a and 2b, a door 2 with an arrangement for locking and
unlocking, which is situated between walis 3, 4, is fitted in a container 1. The arrangement
substantially comprises two plates 5, 6 which have, at their outwardly directed sides, locking
elements 7, 8 and 9, 10 in the form of projections. The plates 5 and 6 which lie parallel to the
walls 3, 4 share a common drive acting in the locking and unlocking direction for displacing
elements 11, 12 in the form of connecting rods, the plates 5, 6 being fixed in the moved in end
position and in the moved out end positibn (see Figs. 2a and 2¢c) by means of these displacing
elements when the latter are displaced. Of the shared drive, only a rotatable disk 13 is shown
in Fig. 1. The displacing elements 11 and 12 are rotatably fitted by one end in each instance to
the disk 13 so as to lie outside the axis. The other end is rotatably fitted to a plate S and 6,
respectively. Circular grooves 14, 15 are worked into the disk 13, Pins, not shown, which
project out of a rotating disk engage in the grooves 14, 15 in order to rotate the disk 13. A
motor serving to drive the rotafing disk is arranged outside of the container 1 and door 2. A
signal transmitter, also not shown, at the rotating disk for detecting the two end positions
ensures reliable operation of the arrangement, since the rest of its component parts are
connected with one another.

As is shown in Figures 2a and 2b in conjunction with Fig. 1, every locking
element 7, 8, 9 and 10 or the regions of the plates 5 and 6 in which the locking elements 7, 8,
9 and 10 are provided is connected with the outwardly directed wall 3 of the door 3 by
couplers 16, 17, 18, 19, 20, 21, 22 and 23 which are supported in parallelogram construction
at the locking element 7, 8, 9 and 10, respectively, and at the wall 3 so as to be rotatable about -
axes X at right angles to the locking and unlocking direction. For the sake of simplicity, only
one of the axes X is shown. Further, cut out portions 24, 25, 26, 27, 28, 29, 30 and 31 which
assist in the locking function are provided in the region of the fastenings of the couplers 16,
17, 18, 19, 20, 21, 22 and 23, at least in the plates S and 6.

Recesses 34 which leave open sufficient space for the movement of the locking

elements 7, 8, 9 and 10 during the locking and unlocking process are worked into the
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axis. They are fastened by their other end to a plate 38 an®EPPACEMENT SHEET
respectively. G rcular grooves 45, 46 are worked into the disk 44. Pins,

not shown, which project out of a rotating disk engage in the grooves 45,

46 in order to rotate the disk 44. A notor serving to drive the rotating

di sk is arranged outside of the container 36 and door 37. A signal
transmtter, also not shown, at the rotating disk serves to detect the two

e o ooyoe vl 3053 s RBUT TSk A8l S BRSSO A 2,00
of the pl at elemdfits 738, 9 and 1@ urecdsugportédomcantict surfacen3pinahslodited stite 24@, 50 in
b the. door SeEprAngY i thercioeed Fate o the protiBic) B 0%, 46, 49,50 and their
fastening : The container 1 is locked by the described arrangement in the following
manner. When the disk 13 is rotated, in that it is driven by the motor via the pins engaging in
the grdoves 14, 15, the displacing elements 11 and 12 which are fastened in such a way that
they lie outside the axis are moved outward so that the plates 5 and 6 are acco;dingly also
moved out. However, as will be seen from Fig. 3, they follow a curved path Y rather than a
linear path. As a result of the sufficiently high movement space, the locking elements 7, 8, 9
and 10 can penetrate without hindrance into the recesses 34 until contacting the contact
surfaces 35. The locking elements 7, 8, 9 and 10 are pressed against the contact surfaces 35
under tension and subsequently fixed by means of a slight residual rotating movement of the
disk 13 beyond the dead center of the displacing elements 11 and 12. Just as in the case of the
penetrating movement until contact is made, there is also essentially no frictional action
involved in this contact pressure accompanied by tension.
A seal can, of course, be provided between the container 1 and the door 2 for
the purpose of a tightly fitting connection. It is also advantageous when the contact surfaces
35 project beyond the wall 3 slightly when the door 2 is inserted. Unlocking is effected in the
reverse sequence, wherein the locking elements 7, 8, 9 and 10 are also fixed in the unlocked
end position.
The cut off portion of the arrangement which is designed identically in a
mirror-inverted manner is dispensed with in the construction according to Fig. 4. A doof 37
which likewise contains the loqldng and unlocking arrangement bet\;»:een walls is fitted in a
container 36. Two plates 38, 39 which are arranged adjacent to one another and which lie
parallel to the walls of the door 37 have, at their outwardly directed sides, locking elements
40, 41 in the form of projections. A shared drive acting in the locking and unlocking direction
for displacing elements 42, 43 in the form of connecting rods is provided for displacing the
plates 38, 39 relative to one another and to fix them in the end positions.
Of the shared drive, only a rotatable disk 44 is shown. The displacing elements
42 and 43 are rotatably fitted by one end in each instance to the disk 44 so as to lie outside the
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are identical to the first embodinent. This also applies toRERGAGEMENTSHEET
portions which are incorporated at |least in the plates 38, 39 and which
assist in locking. Only one cut out portion, designated by 51, is shown.
Recesses 52 with correspondi ng contact surfaces and sufficient space for

t he novenent of the |locking elenents 40, 48 are worked into the walls of

the container .36 in the region of the inserted door 37. o

course, it dxb Prieyiabd BsteRedt) Greir othedehd o Qpiawsshﬂmtmgeoﬁeayrdﬁedargrdobw

construction for producing the inward and outward novenent, or to desig

the coupl er4S, 46 arenworked finta ghedisk At Bingi ot shaswm, Whichprojegt o @f g fotating dﬁbnt ity
of coupled | 2&&% il hé’ ér%ge&t?s, 46 in order to rotate the disk 44. A motor serving to drive the

rotating disk is arranged outside of the container 36 and door 37. A signal transmitter, also
not shown, at the rotating disk serves to detect the two end positions.

In contrast to the first embodiment according to Fig. 1 and for reasons of
stability, each lockmg element 40, 41 and each of the plates 38, 39 is provided w1th a pair of

~ couplers 47, 48, 49, 50 in parallelogram construction for connecting with the outwardly
directed wall of the door 37. In other respects, the couplers 47, 48, 49, 50 and their fastening
are identical to the first embodiment. This also applies to the cut out portions which are
incorporated at least in the plates 38, 39 and which assist in locking. Only one cut out
portion, designated by 51, is shown.

Recesses 52 with corresponding contact surfaces and sufficient space for the
movement of the locking elements 40, 41 are worked into the walls of the container 36 in the
region of the inserted door 37.

Of course, it is possible to select a drive other than that described in this
construction for producing the inward and outward movement, or to design the couplers of

the locking elements differently, or to modify the quantity of coupled locking elements.
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Patent Claims

1. Arrangement for locking and unlocking a door of a container, in particular containers for
transporting wafer-shaped objects, with locking elements within the door which can move in
and out and which, when moved out, penetrate into recesses of the container to be closed,
characterized in that in that the penetration of the locking elements (7, 8, 9, 10, 40, 41) into
the recesses (34, 52) is effected along a curved path. )

2. Arrangement according to claim 1, characterized in that for the purpose of producing the
curved path (Y) every locking element (7, 8, 9, 10, 40, 41) is connected with the outwardly
directed wall (3) of the door (2, 37) by couplers (16, 17, 18, 19, 20, 21, 22, 23, 47, 48, 49,
50) which are rotatably supported in parallelogram construction at the locking element (7, 8,
9, 10, 40, 41) and also at the wall (3) so that, as a result of the couplers (16, 17, 18, 19, 20,
21, 22, 23, 47, 48, 49, 50), there is a determined distance between the locking element (7, 8,
9, 10, 40, 41) and the wall (3) in the moved in state, Which distance decreases during the

outward movement until contact is made at a contact surface (35) in the recess (34, 52).

3. Armrangement according to claim 2, characterized in that locking elements (7, 8, 9, 10)
which are adjacent to one another are a structural component part of a plate (5, 6) which is
directed parallel to the outwardly directed wall (3) of the door (2), wherein all plates (5, 6)
share a common drive for displacing elements (11, 12) which acts in the locking and unlocking
direction, the plates (5, 6) being fixed in the moved in end position and in the moved out end

position by means of these disp_lé.cing_ elements (11, 12).

4. Arrangement according to claim 2, characterized in that every locking element (40, 41)isa
structural component part of a plate (38, 39) which is directed parallel to the outwardly
directed wall of the door (37), wherein the plates (38, 39) share a common drive for displacing
elements (42, 43) which acts in the locking and unlocking direction, the plates (38, 39) being

fixed in the moved in end position and in the moved out end posxtxon by means of these

e s - .

displacing elements (42, 43). TR%%{EWQ m’f
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1. Arrangenent for |ocking and unlocking a door of a contaREPLACEMENT SHEET

particular co sporting wafer-shaped objects, with | ocking
él enent s V\nthrlgmli mﬂ!& $ﬁ can nove in and out and which, when noved
out, penetrate % nto m the container to be closed, charact erized
inthat in that the penetration of the |ogking elenments (7, 8, 9, 10,40,

41) into the recesses (34, 52) is effected along a curved -path. 2.

Arrangeneny RG6o0tHendadddrdihdtd Uidim £ B8R, ¥nhiableAgd ih tndt WY dilpiicidg GediePOSE Of

produci ng the
12, 42) are constructed as connecting rods, one end of which is rotatably fitted to a plate (5, 6,
‘38, 39), the other end being rotatably fitted opposite thereto at & disk (13, 33) so as to lie
outside the axis, and in that the plates (5, 6, 38, 39) are fixed in the moved out end position by

rotating the disk (13, 44) beyond the dead center position.
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curved path (Y) every locking el enent (7, 8, 9, 10, 40, 41) iRERIAGEMENT SHEET
with the outwardly directed wall (3) of the door (2, 37) by couplers (16,

17, 18, 19, 20, 21, 22, 23, 47, 48, 49, 50) which are rotatably supported

in parall el ogramconstruction at the | ocking ele (2.8, 9, 10, 40, 41)
and also at the wall (3) so that, as a result of}ff hey 17, 18,

19, 20, 21, 22, 23, 47, 48, 49, 50), thefe is a eté?%%ggagéégﬁgigﬁ bet ween
the |l ocking elenent (7, 8, 9, 10, 40, 41) and the | ved in
state, which distance decre during .t he ward o nt until contact

is made at a i S -

Abstract

In an arrangement for locking and unlocking a door of a container, the object
of the present invention is to increase operating reliability when locking and unlocking in a
simple manner such that an opening and closing of the transport container in automated
operation is ensured. Particle generation is to be reduced at the same time.

_ Accdrding to the invention, locking elements within a door whicix can move in
and out penetrate into recesses of the container to be closed when moved out along a curved
path.

The invention is applicable particularly in transport containers for wafer-shaped
objécts of larger diameter, in which removal and charging are effected individually in a plane
parallel to the surface of the wafer-shaped object and whose container cover is removed and
inserted laterally.

I
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3. Arrangement according to claim?2, characterized in that RERKAGEMENEHRE
(7, 8, 9, 10) which are adjacent to one another are a structural conponent
part of a plate (5, 6) which is directed parallel to the outwardly directed
wal |l (3) of the door (2), wherein all plates (5, 6) share a comon drive
for displacing elenents (11, 12) which acts in the | ocking and unl ocki ng
direction, the plates (5, 6) being fixed in the noved in end position and
in the noved out end position by neans of these displacing elenments (11,

12) . 4. Arrangenent according to claim2, .characterized in that evq;x
| ocki ng el enent (40, IS a
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nt. paLL_gI a plate (38, 39) which is di r REPEACEMENT| SHEET
1"'_ SHEE of the door (37), wherein the plates (38, 39)

),
>
QD
-
¢
QD
()
e
5
Py

Dot splacing elenments (42, 43) which acts in the
| ocki ng and unlockln irgciion, the plates (38, 39) being fixed in the
noved in %%ﬁhdlln the noved out end position by neans of these
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8 5. Arrangenent according to claim3 or 4, characterized 'REPEKBEMENW SHEET
dlspIaC|ng elements (11, 12, 42) are constructed as connecting rods, one

end of which is rotatably fitted to a plate (5, 6, 38, 39), the ot her end
being rotatably fitted opposite thereto at a disk (13, 33) so as to lie
outside the axis, and in that the plates (5, 6, 38, 39) are fixed in the
moved out end position by rotating the3disk (13, 44) beyond the dead center

posi tion.
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Description

ARRANGEMENT FOR LOCKING AND UNLOCKING A DOOR OF A CONTAINER

The invention is directed to an arrangement for locking and unlocking a door of
a cbntainer, in particular containers for transporting wafer-shaped objects, with locking .
elements within the door which can move in and out and which, when moved out, penetrate
into recesses of the container to be closed. The invention is especially applical;ie in the
semiconductor industry, but can also be used in the manufacture of flat display screens. A
technical solution of this kind is known from US 4,995,430, for example. |

_ For the purpose of charging semiconductor processing installations, so-called

SMIF boxes are frequently used as magazine containers in which semiconductor wafe_f
magazines can be stored and transported. The box can be placed on an opening mechanism in
an enclosﬁré which encloses one or more work stations so as to keep them free of dust. The
box and opening mechanism have closing elements which are adapted to one another and
which can be opened simultaneously one above the other so that dust particles resting on the
outside of the closing elements can be enclosed therebetween when the semiconductor wafer
magazines are lowered into the enclosure together with the two closing elements. The box
itself encloses the opening formed in the enclosure.

The locking mechanism disclosed in US 4,995,430 for opening and closing a
SMIF box of this kind operates in consecutive steps in which a locking mechanism occupies
three different positions. The first position corresponds to a moved in state and the second
position corresponds to a fully moved out state. In the fully moved out position, the closing of
the SMIF box is effected by a tilting of the locking element, which is constructed as a lever, so
as to prevent particles generated by friction from occurring in the locking region. However,
the formation of particles is not prevented in the regions of actuation, since wedges are pushed
under the other end of the lever in order to tilt the locking mechanism.

The technique of SMIF boxes is especially suited for semiconductor wafers
with conventional smaller diameters. In view of the material characteristics of the
semiconductor wafers, these SMIF boxes and the semiconductor wafer magazines used with

~ them are becoming increasingly less suitable as transporting containers as the diameter of
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ARRANGEMENT FOR LOCKING AND UNLOCKING A DOOR OF A
CONTAINER
Abstract

In an arrangement for locking and unlocking a door of a container, the object

of the present invention is to increase operating .reliabili'ty when locking and unlocking in a
' simple manner such that an opening and closing of the transport container in automated
operation is ensured. Particle generation is to be reduced at the same time.

__ According to the invention, locking elements within a door whicii can move in
and out penetrate into recesses of the container to be closed when moved out along a curved
path.

The invention is applicable particularly in transport containers for wafer-shaped
objects of larger diameter, in which removal and charging are effected individually in a plane
parallel to the surface of the wafer-shaped object and whose container cover is removed and
inserted laterally.

Figure 1 and 4




