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13 may include windows, cutaways or wash slots 16 along with opposing and
inwardly projecting ribs 18 BACKGROUND OF THE INVENTION
which have appropriately twenty-five wafer pockets or slots 191 - 1925
therebetween. Foot panels 20 join This Invention relates to a moldable
plastic wafer   5   the lower wall portions 14 and support the carrier 10
carrieror basketfor silicon wafers which are designed  when in its upright
position. The top surfaces 22 of for the transportation, storage and
processing of sili-  foot panels 20 support the wafers 5 within the carrier
con wafers used in the production of integrated circuit  10. At the top of
sidewalls 13 are located flanges 28. chips.
Carrier 10 has an H-shaped end wall 40 suitably The processing of wafers
towards integrated cir-  10  with an H-shaped flange 42 which supports and
adds cult chips requires that they be successively im-  strength to a
horizontal indexing bar 44. When carrier mersed, sprayed and/or rinsed with
liquids or gases.  10 is stpod on its H-shaped end wall 40, it is support-
Some of the chemical baths include various corrosive  ed by H-bar contact
rails or struts 45 each of which chemicals while certain of the baths are
extremely  may have a robot pickup flange 46 and a contact sur- hot, in the
range of [err]. Wafers that are presently  15  face 48. Some carriers may
have machined nubs, being processed have diameters as large as 20 cm
knobs, or pads 49 on the contact surface 48. Carrier (eight inches).
10 also has an opposing end wall 50 opposite H-shap- It should be
recognized that silicon wafers are ex-  ed end wall 40. tremely delicate
and brittle and may be only a few    As stated, carrier 10 may be stood on
Its H-shap- thousandths of an inch thick. The silicon wafers are  20  ed
end wall 40 with the indexing bar44 used for prop- extremely valuable and
breakage of a wafer may rep-  erly indexing the carrier 10 on an elevator
or a wafer resent a significant loss. Particulate and other con-  transfer
equipment device 51. The wafer transfer de- tamination of wafers must also
be avoided in order to  vice 51 has a vertically movable positioning
platform manufacture integrated circuit chips operable within  or plate 53
with carrier indexing positioners or web- the range of standards set by the
industry. Thus,  25  bing 55 thereon. By this arrangement, the indexing
there has been an increase in automated handling of  bar 44 may be properly
located within the positioners the silicon wafers 5 axially aligned in
batches support-  55 and the carrier 10 elevated upwardly or downward- ed
in wafer carriers or baskets 10. Vacuum wands or  ly to position Individual
wafers 10 In front of a wafer fingers 57 are Being utilized for handling
Individual  removal or transfer device, such as a vacuum wand silicon
wafers after the carrier 10 is indexed, elevated   30  or finger 57. There
are other end wall configurations and supported by wafer transfer equipment
or devic-  for indexing but H-shaped end wall 40 is most com- es 51.
Robotic arms are also usedfortransporting the  mon. carrier 10 from station
to station.                   Due to the numbers of manufacturers of
silicon Typically, twenty-five of such wafers 5 are within  wafers, wafer
carriers, wafer transfer equipment, wa- a single wafer basket or carrier 10
which requires that  35  fer processing chemicals and equipment, and inte-
a carrier be large enoughforthis capacity. Such a car-  grated circuit
chips, Semiconductor Equipment and rier, which is full of wafers, will
easily weigh 3.6 - 4.5  Materials Institute, Inc. (SEMI) was formed and is
lo- kg (eight to 10 pounds).                          cated in Mountain
View, California 94043. SEMI, with Two Hundred millimeter (200 mm) wafers
are     industry participation, has set specifications and also now being
used and will be in common use in the   40  standards for wafers, carriers
and equipment config- foreseeable future. Wafer carriers typically used to
urations. According to the SEMI standards, D1 is the hold the silicon
wafers are often conveniently formed  tolerable distance from the contact
surface 48 of the of moldable plastic such as polypropylene, polyether-
H-bar contact rails 45 to the centerline [err] of the first etherketone,
PFA Teflon[err] (a registered trademark of  wafer pocket [err].
Illustratively, D1 fora 150 mm (5.91 E. I du Pont Nemours company of
Wilmington, Dela-  45  inches) carrier should be 14.54 mm  .13 mm (.5725
ware), perfluoroalkoxy-substituted polytetrafluoro-  Inches  .005 inches).
With respect to the wafer 5 and ethylene resin or other suitable plastics
which are  the first pocket 191, the bottom edge of the wafer or suitably
inert, do not have significant outgasing char-  the wafer plane [err] must
be .89 mm +/- .635 mm acteristics, and will not corrode.
(.035 inches  .025 inches) from the pocket center- More specifically
referring to FIGS. 1-4, the sili-  50  line [err]. Manufacturers of
semiconductor processing con wafers 5 may be seen within a wafer carrier 10
materials and equipment who stay within these stan- and in conjunction with
known silicon wafer transfer  dards find that their materials and equipment
are ac- equipment and devices 51 and 57. Wafer carriers 10  ceptable among
wafer processors in that the silicon are disclosed in more detail in
co-owned U.S. Patent  wafers 5 within carriers 10 are in predictable
locations No. 4,949,848 issued on August 21, 1990 and cited   55  for
suitable handling by processing equipment and references therein. Carrier
10 includes an open top  devices 51 and 57. 11, open bottom 12, upright
sidewalls 13 with oppos-  When a wafer carrier 10 is molded or formed out
ing lower wall portions 14 offset inwardly. Sidewalls  of a plastic, such
as PFA Teflon[err], the carrier during 



2    3                  EP 0 513 275 B1                  4 its molding,
curing and setting up process is subject  transfer equipment. to forces and
stresses due to the molten plastic loca-  A principal object and advantage
of the present tion and associated shrinking forces which typically
invention is that the wafer carrier has a wider window result in some
degree of carrier warpage and/or    of acceptable molding process
parameters than here- shrinkage. consequently, the carrier manufacturing
5   tofore known. industry has been required to have a narrow window
Another object and advantage is that the present of acceptable molding
process parameters including  invention readily conforms to the SEMI
standards, temperature, pressure and time in an effort to mini-
compensates for the occurrence of wafer tilt and is not mize carrier
warpage and shrinkage and to maintain  easily subject to the deleterious
effects of warpage strict industry and/or SEMI wafer carrier standards.
10  and shrinkage as to interfere with its usage in storing, Depending upon
the particular configuration and  transporting and processing of silicon
wafers. plastic material, many molded carriers experience       Another
object and advantage of the present in- shrinkage and warpage to a degree
that they are unfit  vention is that it predictably and steadfastly permits
for use and are rejected. Rejection of some carrier  location ofthe
carrierand wafers therein upon the wa- configurations difficult to mold
maybe In a range of up   15  fer transfer equipment without rocking to
minimize to 50 percent. Rejection may occur when the partic-  wafer damage
and loss and to maximize processed ularcarrierdoes notfitwithin the SEMI
standards, ex-  silicon wafer and integrated circuit chip yields. periences
a "rocking chair" effect in that it does not sit  All these objects and
advantages are realized by steadily flat upon the wafer transfer equipment
51, or  strategically locating only a small amount of plastic experiences a
wafer tilt. Water tilt means that the wa-   20   material on the molded
carrier. It is important to note fers are not oriented true to horizontal
but rather may  that a small amount of material is not as susceptible have
their top edges, when in the indexed carrier, tilt-  to warpage or
shrinkage as is a large amount of plas- ed downwardly. Equipment access to
wafers in this   tic material. condition often results in breakage and
contamina- tion.                                          25   BRIEF
DESCRIPTION OF THE DRAWINGS There is a need for a moldable plastic wafer
car- rier with a wide window of acceptable molding proc-     FIG. 1 is a
perspective view of a prior art wafer ess parameters. Such a carrier should
readily com-     carrier with several silicon wafers therein; pensate for
the stresses and forces which result in     FIG. 2 is a broken away end
view of the prior art carrier warpage and shrinkage during its formation.
30  carrier of FIG. 1 taken along lines 2-2 of FIG. I The carrier should
compensate for wafer tilting and     with the carrier resting on its
H-shaped end wall; should not rock when standing on its H-shaped end
Fig. 3 is a side elevational view of the wafer car- wall. Although some
warpage and shrinking may be        rier upon a wafer transfer device;
inevitable, the carriershould have compensating fea-    FIG. 4 is a top
plan view of the vertically movable tures which are not susceptible to the
deleterious ef-  35  platform of the wafer transfer device showing the
fects of warpage and shrinking. The carrier should be   prior art carriers'
and the present invention's predictably and steadfastly locatable upon
wafer        places of contact with the device; transfer equipment as its
supports and carriers wa-     FIG. 5 is a front elevational view of the
present fers. Finally, such a carrier should not be subject to a  carrier
with Improved contact H-bar rails; measurable range of rejection due to
nonconfor-  40     FIG. 6 Is a broken away cross-sectional view tak- mance
with industry accepted standards and SEMI         en along lines 6-6 of
FIG. 5; and specifications.                                         FIG. 7
is a side elevational view of the present carrier indexed upon the
vertically movable pos- SUMMARY OF THE INVENTION
itioning platform or plate of a wafer transfer de- 45      vice. A moldable
plastic carrier for predictably and steadfastly locating the carrier and
wafers therein  DETAILED DESCRIPTION upon wafer transfer equipment has an
opening for in- sertion and removal of the wafers, a pair of opposed
Referring to FIGS. 5-7, the Improved wafer carri- upright sidewalls with
inner opposed ribs and wafer  50   er 58 may be seen. Similar to the prior
art wafer car- pockets therebetween for spacing and supporting the  rier
10, the present carrier 58 preferably may include axially aligned wafers in
the carrier. The carrier has a  an opening 11 for insertion and removal of
wafers, an pairof opposed upright end walls with one upright end  open
bottom 12, sidewalls 13, offset wall portions 14, wall being indexable upon
the transfer equipment.   wash slots 16, ribs 18, wafer pockets [err], foot
pan- 



The one end wall has opposing transfer equipment  55   els 20 with wafer
support surfaces 22, flanges 28 and contact rails each with first and
second portions. An  end wall 50. arch due to a ramp Is between the first
and second      The improved carrier58 has end wall contactralls portions
thereby forming a 4-point contact with the  or struts 59 located at
H-shaped end wall 60. Other 3    5                   EP0513275B1
6 end wall configurations are suitable for this invention.  ation.
Similarly, the shrinking and warping character- The rails 59 are
substantially flat, opposing, parallel  istics of the plastic material from
which the carrier is and mirror images of each other. The rails 59 have
molded may effect ramp 73 dimensions. outwardly projecting robotic pickup
flanges 61. On     Considering these factors, the ramp, incline or the
front side of rails 59 are located contact surfaces   5   arch 73, has been
found to vary in height from a range 63 which have an inner edge 65 and an
outer edge 67.  from 0.025 cm to 0.050 cm (.010 to .020 inches) de- There
is a rearward slope or draft from the inner edge  pending upon the
particular carrier material and con- 65 to the outer edge 67 which
appropriately may be  figuration. The length of the ramp 73 may be appro-
approximately 2 as represented by angle B which    priate to smoothly blend
the ramp 73 into the contact puts the inner edge 65 of surface 63
forwardmost.  10  surface 63 as to minimize fluids from clinging to the The
contact surfaces 63 of rails 59 each have an up-  carrier. Also by this
arrangement, contact point 75 of per portion 69 and a lower portion 71.
the ramp 73 and not the entire length of the ramp 73 On the upper portion
69 of the contact surface 63  is contacting the equipment 51. The small
degree of of each rail 59 is located a raised ramp, incline or arch  draft
or slope advantageously creates point contact 73 of plastic material which
is molded into the carrier  15  75 and 77 rather than supporting carrier 58
along any 58 preferably located along inner edge 65. Illustra-  edge which
is more susceptible to warpage and tively and not restrictively stating,
the ramp 73 suit-  shrinking. ably may be 3.8 cm (1.5 inches) long, 0.15cm
(.06 in-  By having fourcontact surfaces 75 and 77 versus ches) wide, and
0.046 cm (.018 inches) high at its be-  a full contact rail surface 48, as
shown in FIG 4, the ginning on the upper portion 69. As shown in FIG.7,  20
carrier will acceptably allow some rail 59 warpage, the gap Aformed by arch
or ramp 73 intermediate the  even between contact points 75 and 77, but yet
will upper portion 69 and lower portion 71 measures ap-  not experience the
rocking chair effect Further still, proximatively 0.038 cm (.015 inches).
By this ar-  the present carrier 58 by virtue of Its tolerance for
rangement, carrier 58 has four points of contact 75  shrinkage and warpage
may be process molded in a and 77 on end wall 60 with whatever it is
indexed or  25  wider window of acceptable parameters including set upon.
temperature, pressure and time while yet remaining The illustrative
dimensions of the ramp 73 along  within the SEMI and industry standards and
specifi- the upper portion 69 of contact surface 63 and inner  cations
previously discussed. edge 65 are quite noticeably nominal with respect to
The present invention may be embodied in other the overall carrier 58. In
other words, the amount of  30  forms; therefore, the Illustrated
embodiments, partic- plastic material required for ramp 73 is relatively
ularly thespecified dimensions of ramp 73,should be small. It is known that
molded plastic materials are  considered in all respects as illustrative
and not re- subject to more stresses and forces of warpage and  strictive,
reference being made to the appended shrinkage when the material is in
larger amounts ver-  claims rather than to the foregoing description to in-
sus smaller amounts. The present ramp 73 takes ad-  35  dicate the scope of
the invention. vantage of this phenomenon. The four point contacts 75 and
77 of carrier 58 are not so readily susceptible to warpage and shrinkage
with respect to each other.  Claims Consequently, carrier 58 is not likely
to experience the rocking chaireffect and will steadily sit on any sur-  40
1. Amoldable plastic carrier (58) for locating the car- face. Utilizing the
more massive entire contact sur-   rierand wafers therein upon
wafertransferequip- face 48, which is more so susceptible to warpage and
ment, said carrier having an opening (11) for in- shrinking, renders the
prior art carriers 10 more sus-  sertion and removal of wafers, said
opening be- ceptible to the rocking chair effect.                   ing
formed by a pair of opposed sidewalls (13) The dimensions ofthe ramp 73 may
vary depend-  45  with inner opposed ribs (18) and wafer pockets ing upon
the carrier configuration and the plastic ma-  (19) therebetween for
spacing and supporting terial from which the carrier 58 is molded. The
config-  the axially aligned wafers in the carrier and a pair uration of
the carrier 58 becomes a factor to ramp 73  of end walls (60,50), the first
end wall (60) being dimensions by virtue of the location and mass of the
indexable upon the transfer equipment and said plastic with respect to
various walls and components  50  first end wall being comprised of
opposing trans- 



of the carrier. Where one carrier has more plastic in  fer equipment
contact rails (59) each with first some areas and less plastic in other
areas, the forces  (69) and second (71) portions and being substan- and
stresses that the carrier undergoes during it      tially flat, said
contact rails each having an inner molding, curing and setting up varies
from one carrier  edge (65) toward said opening and an outer edge to
another. This results in different shrinkage and   55  (67) away from said
opening, said rails sloping warpage depending upon the carrier
configuration.      away from said first end wall from said Inner edge
Consequently, the ramp 73 may be of a larger or       to said outer edge,
and a raised ramp (73) begin- smaller dimensions depending upon carrier
configur-    ning at said first portion of each of said contact 4    5
EP 0 513 275 B1                 6 end wall configurations are suitable
forthis invention.  ation. Similarly, the shrinking and warping character-
The rails 59 are substantially flat, opposing, parallel  istics of the
plastic material from which the carrier is and mirror images of each other.
The rails 59 have  molded may effect ramp 73 dimensions. outwardly
projecting robotic pickup flanges 61. On    Considering these factors, the
ramp, incline or the front side of rails 59 are located contact surfaces
5   arch 73, has been found to vary in height from a range 63 which have an
inneredge 65 and an outeredge 67.  from 0.025 cm to 0.050 cm (.010 to .020
inches) de- There is a rearward slopeordraftfromthe inneredge   pending
upon the particular carrier material and con- 65 to the outer edge 67 which
appropriately may be  figuration. The length of the ramp 73 may be appro-
approximately [err] as represented by angle B which   priate to smoothly
blend the ramp 73 into the contact puts the inner edge 65 of surface 63
forwardmost.  10  surface 83 as to minimize fluids from clinging to the The
contact surfaces 63 of rails 59 each have an up-  carrier. Also by this
arrangement, contact point 75 of per portion 69 and a lower portion 71.
the ramp 73 and not the entire length of the ramp 73 On the upper portion
69 of the contact surface 63  is contacting the equipment 51. The small
degree of of each rail 59 Is located a raised ramp, incline or arch  draft
or slope advantageously creates point contact 73 of plastic material which
is molded into the carrier  15  75 and 77 rather than supporting carrier 58
along any 58 preferably located along inner edge 65. Illustra-  edge which
is more susceptible to warpage and tively and not restrictively stating,
the ramp 73 suit-  shrinking. ably may be 3.8 cm (1.5 Inches) long, 0.15 cm
(.06 in-  By having four contact surfaces 75 and 77 versus ches) wide, and
0.046 cm (.018 inches) high at its be-  a full contact rail surface 48, as
shown in FIG 4, the ginning on the upper portion 69. As shown in FIG.7,  20
carrier will acceptably allow some rail 59 warpage, the gap Aformed by arch
or ramp 73 intermediate the  even between contact points 75 and 77, but yet
will upper portion 69 and lower portion 71 measures ap-  not experience the
rocking chair effect Further still, proximatively 0.038 cm (.015 Inches).
By this ar-  the present carrier 58 by virtue of its tolerance for
rangement, carrier 58 has four points of contact 75  shrinkage and warpage
may be process molded in a and 77 on end wall 60 with whatever it is
Indexed or  25  wider window of acceptable parameters including set upon.
temperature, pressure and time while yet remaining The illustrative
dimensions of the ramp 73 along  within the SEMI and industry standards and
specifi- the upper portion 69 of contact surface 63 and inner  cations
previously discussed. edge 65 are quite noticeably nominal with respect to
The present invention may be embodied in other the overall carrier 58. In
other words, the amount of  30  forms; therefore, the illustrated
embodiments, partic- plastic material required for ramp 73 is relatively
ularly the specified dimensions of ramp 73, should be small. It Is known
that molded plastic materials are  considered in all respects as
illustrative and not re- subject to more stresses and forces of warpage and
strictive, reference being made to the appended shrinkage when the material
is in larger amounts ver-  claims rather than to the foregoing description
to in- sus smaller amounts. The present ramp 73 takes ad-  35  dicate the
scope of the invention. vantage of this phenomenon. The four point contacts
75 and 77 of carrier 58 are not so readily susceptible to warpage and
shrinkage with respect to each other.  Claims Consequently, carrier 58 is
not likely to experience the rocking chaireffect and will steadilysiton any
sur-  40   1 . Amoldable plastic carrier (58) for locating the car- face.
Utilizing the more massive entire contact sur-  rier and wafers therein
upon wafer transfer equip- face 48, which is more so susceptible to warpage
and  ment, said carrier having an opening (11) for in- shrinking, renders
the prior art carriers 10 more sus-  sertion and removal of wafers, said
opening be- ceptible to the rocking chair effect.                 ing
formed by a pair of opposed sidewalls (13) The dimensionsofthe ramp
73mayvarydepend-  45       with inner opposed ribs (18) and wafer pockets
ing upon the carrier configuration and the plastic ma-  (19) therebetween
for spacing and supporting 



terial from which the carrier 58 is molded. The config-  the axially
aligned wafers In the carrier and a pair uration of the carrier 58 becomes
a factor to ramp 73  of end walls (60,50), the first end wall (60) being
dimensions by virtue of the location and mass of the   indexable upon the
transfer equipment and said plastic with respect to various walls and
components  50  first end wall being comprised of opposing trans- of the
carrier. Where one carrier has more plastic in  fer equipment contact rails
(59) each with first some areas and less plastic in other areas, the forces
(69) and second (71) portions and being substan- and stresses that the
carrier undergoes during it     tially flat, said contact rails each having
an inner molding, curing and setting up varies from one carrier  edge (65)
toward said opening and an outer edge to another. This results in different
shrinkage and   55  (67) away from said opening, said rails sloping warpage
depending upon the carrier configuration.     away from said firstend wall
from said inneredge Consequently, the ramp 73 may be of a larger or
to said outer edge, and a raised ramp (73) begin- smaller dimensions
depending upon carrier configur-   ning at said first portion of each of
said contact 4    7                  EP0513275B1                     8
rails and extending to a point intermediate of the  stan und zweiten
Abschnitten der Kontaktschie- first and second portions of said contact
rails    nen erstreckt, wodurch vier Kontaktpunkte zwl- thereby forming
four points of contact between    schen dem Trager und der Vonichtung
gebildet the carrier and the equipment with two points of  werden, wobei
zwei Kontaktpunkte am Anfang contact at the beginning of the ramps and the
5  der Rampen und die anderen zwei Kontaktpunkbe other two points of
contact at the inner edge of  an der Innenkante der zweltan Abschnitte
sind. said second portions. 2. Trager nach Anspruch 1, worin die erste End-
2. The carrier of claim 1, wherein the first end wall  wand H-firmig mit
elnem H-f5rmigen Flansch is H-shaped with an H-shaped flange and a hor-  10
und elnem horizontalen Einrastbalken zwischen izontal indexing bar between
the rails.           den Schlenen ist. 3. The carrier of claim 1,
furthercomprising a robot-  3. Trager nach Anspruch 1, der des weiteren
einen ic pick-up flange on the outside of the first portion  automatlschen
Aufnahmeflansch an der Aulfen- of each rail.                             15
seite des ersten Abschnitts jeder Schiene auf- weist. 4. The carrier of
claim 1, wherein the ramp becomes flush with the rail at the intermediate
of the first  4. Trager nach Anspruch 1, worin die Ramps bfndig and second
portions.                              mit der Schlene an dem Punkt
zwischen den er- 20      stan und zwelten Abschnittbn wird. 5. The carrier
of claim 4, wherein the ramp is in a range of 0.025 cm to 0.050 cm (.010 to
.020 in-  5. Trager nach Anspruch 4, worin die Rampe In ei- ches) high and
extends to the lower portion be-   nem Bereich von 0,025 cm bis 0,050 cm
(0,010 tween one and two inches.                          bis 0,020 Inches)
hoch ist und sich zum unteren 25      Abschnitt zwischen elnem und zwei
Inches er- 6. The carrier of claim 4, wherein the ramp is ap-    streckt.
proximately 0.15 cm (.06 inches) wide. 6. Trager nach Anspruch 4, worin die
Rampe unge- 7. The carrier of claim 5, wherein the ramp is ap-    fahr 0,15
cm (0,06 Inches) breft !at. proximately 0,046 cm (.018 inches) high.  30 7.
Trger nach Anspruch 5, worin die Ramps unge- fahr 0,046 cm (0,018 Inches)
hoch lbt Patentanspricho 1. Kunststofformtrager (58) zumAnordnen des TrA-
35  Revendications gers und von Wafern darin auf einer
Wafertransportvorrichtung, wobel der Trager ei-  1. Support (58) pouvant
etre moule on matiere plas- ne 6ffnung (11) zum Einsetzen und Entfernen
tique, permettantdepositionnerlesupportetdes von Wafern hat, wobel die
6ffhung durch ein       tranches qutii contient sur une machine de trans-
Pear gegenfberliegender Seitenwande (13) mit  40  fart de trenches, ledit
support pr6sentant uno ou- inneren gegenfiberliegenden Rippen (18) und
verture (11) pour 'insertion et l'enlevement de Wafertaschen (19)
dazwIschen, um die axial aus-   tranches, ladite ouverture 6tantformoe par
deux gerichbbten Wafer im Trager beabstandet anzu-     parois latirales
oppos6es (13) comportant des ordnen und zu halten, und sin Paarvon Endwin-
nervures int6eieures opposees (18) et, entre el- 



den (60,50) ausgebildet ist, wobel die erste End-  45  les, des logements
(19) de trenches pour 6cartbr wand (60) an der Transportvorrichtung
einrast-     et supporter les tranches align6es axialement bar ist und
wobel die orate Endwand gegenfiber-   dans le support, et par deux parois
extremes (50, liegende Transportvorrichtung-Kontaktschienen     60), la
premiere paroi extreme (60) pouvant etre (59) aufweist, die jeweils erste
(69) und zweite  Indexee sur la machine de transfert et ladite pre- (71)
Abschnitte haben und im wesentlichen flach  5o  miere parol extreme etant
constituee de rails op- sind, wobel die Kontaktschienen jeweils eins In-
poses (59) de contact avec la machine de trans- nenkante (65) zu der
6ffnung hin und eine Au-     fort ayant chacun des promiere (89) et seconds
aenkanta (67) von derffnung weg haben, wobel      (71) parties et 6tant
chacun sensiblement plat, die Schienen von der erstn Endwand von der In-
lesdits rails de contact ayant chacun un bord in- nenkantb zu der
Au~enkante abfallen, und aine  55  t6rieur (65) vers ladite ouverture et un
bord ext6- hervorstehends Ramps (73) haben, die an dam       riour (67)
eloigne de ladite ouverture, lesdits rails ersten Abschnitt jeder der
Kontaktschienen an-    sinclinant a l'ecart de ladite premiere paroi extre-
fangt und sich zu einem Punkt zwischen den er-     me depuis ledit bord
lnteileurjusqu'audit bord ex- 5 C   L111111111111111    .9
EP 0 513 275 B1                 10 terieur, etune rampe surelov6e (73)
commencant a ladits premibre partie de chacun desdits rails de contact
ets'6tendantjusqu'A un point situe en- tre les premiere et seconde parties
desdits rails de contact afin de former quatre points do   5 contact entre
Is support et la machine, deux points de contact etant au commencement des
rampes et deux autres points de contact etant au bord Interieur desditbs
secondes parties. 10 2. Support solon la revendication 1, dans lequel la
premibre paroi extreme est en forms de H, avec un bord en forme de H et une
barre horizontale d'indexage entre les rails. 15 3. Support selon la
revendication 1, comportant en outre un rebord de prise par un robot sur le
cdtA exterieur de ia premlire partie de chaque rail. 4. Support solon la
revendication 1, dans lequel la  20 rampe arrive A fleuravec le rail entre
les premlere et seconds parties. 5. Support solon la revendicatlon 4, dans
lequel la rampe est comprise dans une plage de 0,025 cm   25 A 0,050 cm
(0,010 A 0,020 inch) de hauteur et s'tend vers la partie Inferleure sur 1 A
2 inches. 6. Support selon la revendication 4, dans lequel la rampe a une
largeur d'environ 0,15 cm (0,06   30 inch). 7. Support solon la
revendicatbon 5, dans lequel la rampe a une hauteur d'environ 0,046 cm
(0,018 inch).                                     35 40 45 50 55 6    


