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CAPTURE SYSTEM BACKGROUND OF THE | NVENTION Field of the Invention The
B@g{&; iéwention relates to a_tray for |nte rated circuits, particularly
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particularly, one of the sides includes corner elenents rch define the

peri phery of the storage pockets and which restrain the integrated

circuits in directions (X-Y) parallel to the floor of the tray. This side
further includes |atera ch. e Lnto the storage pockets
thereby formng a Iedgeh@ﬁgg'gw he "m&g—‘g@cwcwts in the

direction (Z) perpendicular to the floor of the tray. Another of the sides
I ncl udes | ateral elenents which define the periphery of the storage
pockets and which restrain the integrated circuits in directions (X-Y)

par a of the fiomor of the tray and further coner el enents which extend
into the storage pockets thereby formng an inverted |ledge to restrain the
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wherein the upper and lower sides of successive trays form storage pocket areas therebetween.

More particularly, one of the sides includes corner elements which define the periphery of the
storage pockets and which restrain the integrated circuits in directions (X-Y) parallel to the floor
of the tray. This side further includes lateral elements which extend into the storage pockets
thereby forming a ledge to restrain the integrated circuits in the direction (Z) perpendicular to the
floor of the tray. Another of the sides includes lateral elements which define the periphery of the
storage pockets and which restrain the integrated circuits in directions (X-Y) parallel to the floor
of the tray and further comer elements which extend into the storage pockets thereby forming an
inverted ledge to restrain the integrated circuits in the direction (Z) perpendicular to the floor of

the tray. These comer elements and lateral elements rise or erupt from the floor of the tray.




Integrated circuits, pa’r"t_ icularly ball grid array (BGA) integrated
circuits. These stackable trays typically formdiscrete storage pockets
for engagi ng individual chips. Mreover, these trays are sonetinmes used as

a car{lier t}o(l)l &2 d position the chips for automated assenbly
appa%@ﬂ%ﬁﬂ%—(@%e of application, the use of |ids separate fromthe
trays nakes the automated assenbly process nore difficult by adding steps
t o renpve ke papragrhtib iy kewn kbnssostackablet triys forrther stoiage and) atanspoetation of
stackabl e trays provide substantial nechanical and

el ectintegiatidi dircalts gartivib@liebalCgid @iree IBGA) integrafed GRLIRS - TRAEBIRKHIP 'tﬁgs of
the prior art stackable trays can be found in U S. Patent No. 5,400, 904
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Integqrated Cirguits with Supporti.ng Ribs', jissyed to rphy, on April 14,
1505 So@eine e s sesthés o e Bz Hhstionans b K autetnated RBctbl pstetss 1 o

El ectrical Conponents", issued to Maston et al. on January 14, 1992; U. S.
Pat edR thig typs of @pplistion.dhe use efjlidsaeparaterfray shewaysonakestheudornated assembly
Conmponents”, issued to Murphy on March 19, 1991; U.S. Patent No. 4, 765,471
ent i tpredss' mbreadi flicoktbyGddingrsesps termidvethie sepaitesiidst o Mur phy on August 23,
1988. 2 OBJECTS AND SUMVARY OF THE INVENTION It is therefore an object of
the presemoredveit i@ inpRatveOtabitheld fXckabldi tbdys GREVIAE sﬁ;s?ﬁ%ki?pmbghatn%rapég\e

storage pockets for el'ectronic chips, such as, but not Iimted

(bal lejfrbHatil/b18¥omAEAERS protection for the chips.

Some examples of the prior art stackable trays can be found in U.S. Patent No. 5,400,904
entitled “Tray for Ball Terminal Integrated Circuits”, issued to Maston et al. on March 28, 1995;
U.S. Patent No. 5,103,976 entitled “Tray for Integrated Circuits with Supporting Ribs”, issued to
Murphy on April 14, 1992; U.S. Patent No. 5,080,228 entitled “Integral Carrier and System for
Electrical Components™, issued o Maston et al. on January 14, 1992; U.S. Patent No. 5,000,697
entitled “Carrier System for PGA Electrical Components”, issued to Murphy on March 19, 1991;

U.S. Patent No. 4,765,471 entitled “Electrical Component Carrier”, issued to Murphy on August

23, 1988.



It is therefore a further object of the present invention to provide trays
for the storage and transportation of electronic chips, wherein the trays
provi de inproved mechanical, electrostatic and el ectronmagnetic protection
of the chips stored therewithin. It is therefore a still further object of
the present inventi OBJECTS AND SEMMARY DF THRENMENEIDN and transportation
of electronic chips, wherein the structures capturing and supporting the

chips inydi Erf‘e?éf'?% dtfectof B fibdenl invenddr0 pro¥idl gﬁgé LAn 08 8% Sﬁgﬁ%%ﬁpf rom

and i ndependent fromthe structures capturing an uppor s in
the direction (Z rpendi cul.ar .to the flpor of.the tray. It is therefore
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storage and transportation of electronic chips, wherein the structures
defiﬁhlng the storage pockets are generally renoved fromthe periphery of
the trays. It is therefore a still further object of the present invention

to provi di is theyefofeca further clijeut af the present ineeritivarth pidvide Payscfof e stithge &id PS.
wherein the storage pockets are forned and defined by the stacking of
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t he above-i.dentified gbjects while maintaining a sinple shape which can be
easily anfif ﬁ@iﬁf@ﬁs‘!%’i‘l Qhugst of the presenyj in¥ention te Pervids teays for the storage

and transportation of electronic chips, wherein the structures capturing and supporting the chips
in directions (X-Y) parallet to floor of the tray are separate from and independent from the
structures capturing and supporting the chips in the direction (Z) perpendicular to the floor of the
tray.

It is therefore a still further object of the present invention to provide trays for the storage
and transportation of electronic chips, wherein the structures defining the storage pockets are
generally removed from the periphery of the trays.

It is therefore a still further object of the present invention to prbvide trays for the storage
and transportation of electronic chips, wherein the storage pockets are formed and defined by the
stacking of successive trays, with the need for any additional structural components to define the
storage pockets, such as separate lids, reduced or eliminated.

It is therefore a still further object of the present invention to provide trays for the storage
and transportation of electronic chips which achieve the abqve-identiﬁed objects while

maintaining a simple shape which can be easily and inexpensively molded or otherwise

manufactured.



These and ot her objects are attained by providing a tray which can be
successively stacked with like trays to form storage pockets therebetween.
A first side of the tray, such as the upper side, includes conmer elenents
which extend fromthe floor of the tray and which define the coners of the
storage pdBgsstand osr obiegtst arggatteingdnby paovidingta tray which seortegsucpessivelys as
defined by the inner intersections of the corner elenents are substantially
equabtatkedtwi¢h likeltriysato dornh stogige potkdththerdbeech O ADfrsb §idé BFthR fifvi\agﬁ SRASR M ed

therein. The first side further includes |ateral elenents I ch extend
fromy 0 b %sin efl;s. this
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t he the |lateral gl enent.s. ve t he teral elenments
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el enents. The resulting structure on the first side of the tray causes the
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(1" Bl Do i SEEREH Gl Slghb oA B e S MY g 0.0

e tray, 1nclude corneér enment

The rner_elements on the second side of the tray have inner
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l ength, than the storage pocket as defined by the inner intersections of
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el ements on the second side of the tray define an area which is
storage pocket as defined by the inner intersections of the comer elements. The resulting
structure on the first side of the tray causes the corner elements to restrain the integrated circuits
in directions parallel (X-Y) to the floor of the tray. The inward extension of the lateral elements
into the storage pockets creates an inverted ledge which restrains the integrated circuits in the
direction perpendicular (Z) to the floor of the tray.

A second side of the tray, such as the lower side of the tray, include comer elements
which extend from the floor of the tray. The corner elements on the second side of the tray have
inner intersections which define an area somewhat smaller, both in width and length, than the
storage pocket as defined by the inner intersections of the corner elements on the first side of the
tray. However, the lateral elements on the second side of the tray define an area which is
coextensive with the area defined as the storage area by the comer elements on the first side of

the tray. Moreover, on the second side of the tray, the lateral elements extend a greater distance

from the floor of the tray than do the corner elements. The resulting structure on the second side



coextensive wth the area. defined as the storage area by the corner

el enments on the first side of the tray. Mreover, on the second side of

the tray, the lateral elenments extend a greater distance fromthe floor of

t he tﬁ&% than do fhe corner elenents. The resulting structure on the second
f

si deChtisitrayrauses fhe eermerelements i prsated lsdemwhichaestrams theanteguted ditvisith in
restrains the integrated circuits in the direction (Z) perpendicular to

t he fheabrectién (Bepdrpendicattirite thdBodradfothe ltrag! veliiknthe 1ateral leienseneOo theSdedend! t he
tray restrain the integrated circuits in the directions (X-Y) parallel to
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the first and second sides of the tray stand ependent el enents from
t he or or floor of the tray, no wall is utilized or required for the
definition of the storage pockets. DESCRI PTION OF THE DRAW NGS Furt her

obj ects agg dvantaqes of the invention wll beconme apparent fromthe

fol | owi ng CHNeT slemenim and: latgrakeelements en bathithe fisst @ndsecopid sided of thentgay
wherein: Figure | is a perspective view of the upper side of the stacking
t r aystend ahindgperlent: elements fivimothe fléogor Bodr ofstha tagy se ealliiy atiizeofeqaired
detailed view of a coner portion of the upper side of the stacking tray of
t he fyrebeddfinitioreolth®ftorapt oélets3 IS a perspective view of the |ower side of

the stacking tray of the present invention.
DESCRIPTION OF THE DRAWINGS

Further objects and advantages of the invention will become apparent from the following
description and claims, and from the accompanying drawings, wherein:

Figure 1 is a perspective view of the upper side of the stacking tray of the present
invention.

Figure 2 is a perspective view of a detailed view of a corner portion of the upper side of
the stacking tray of the present invention.

Figure 3 is a perspective view of the lower side of the stacking tray of the present
invention.

Figure 4 is a perspective view of a detailed view of a corner portion of the lower side of
the stacking tray of the present invention.

Figure 5 is a plan view of the upper side of the stacking tray of the present invention.

Figure 6 is a detailed plan view of an indentation on the side of the stacking tray of the

present invention.

Figure 7 is an end plan view of the stacking tray of the present invention.



Figure 4 is a perspective view of a detailed vi ew of a conmer portion of the
|l ower side of the stacking tray of the present invention. Figure 5is a
plan view of the upper side of the stacking tray of the present invention.
Figure 6 is a detailed plan view of an indentation on the side of the

st acki ng tHigure 8fis a bectiopalodentalong\pdaei 898 of Fighty® 7 is an end plan view of
the stacking tray of the present invention. 5 Figure 8 is a sectional view

al ong pl aﬁgﬁe@n@ﬁsﬁb%%%é\vo’fﬂﬁ%fc %faulffsihéjﬁ‘rse Py Ongﬁgﬁ/of the stacking

tray of the present vention Figur i ew al ong pl ane
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t he | ower _side of t he stackin tray of the present i nvention. Figure 13 is
a det ai | ed1Piradlis agectipnal ading threendpeetionsofitbe séctiphal vievaokFiggrd 12y of
the present invention. Fi gure 14 Is a sectional view along plane 14-14 of

Fi gure 13Figirgu2 és dplan view ofthaildvest sidecut thvé stickaig Rayrorme E&Eeﬂt"&?veh%‘@r si de
of the stacking tray of the present invention. Figure 16 is a secti onal

vi ew al ongrigirang id 8 déiled p ﬁh%ﬁof%comﬁk gi"{h‘:é é d@o?ﬁ)%t ac? y 60\3‘;@' ong

pl ane 17-17 of Figure 13. Figure I'S a sectl VI ew o

tray%r&kﬁ']ﬂve%ln%ﬂe 16-16 of Figure 13 thereby

Figure 14 is a sectional view along piane 14-14 of Figure 13.

Figure 135 is a detailed plan view of a corner of the lower side of the stacking tray of the
present in\}ention.

Figure 16 is a sectional view along plane 16-16 of Figure 13.

Figure 17 is a sectional view along plane 17-17 of Figure 13.

Figure 18 is a sectional view of two stacked trays along plane 16-16 of Figure 13 thereby
forming a storage pocket therebetween.

Figure 19 is a sectional view of two stacked trays along plane 16-16 of Figure 13 thereby
forming a storage pocket therein, with an integrated chip shown supported by the various comer
and lateral elements.

Figure 20 is a detailed plan view of a portion of Figure 5, showing a portion of the upper
side of the stacking tray which forms a storage pocket which is a closed cell for vacuum
operations.

Figure 21 is a detailed plan view of a portion of Figure 5, showing a portion of the upper
side of the stacking tray which forms a tongue for engagement with a groove on a corresponding

portion of the lower side of the stacking tray.



form ng a storage pocket therebetween. Figure 19 is a sectional view of two
stacked trays along plane 16-16 of Figure 13 thereby formng a storage
pocket therein, with an integrated chip shown supported by the various
coner and_lateral elements. Fi gure 20 is a detailed plan view of a portion
of Fi gureFagurg%\mhgecaowmavoﬂougplanezwa@ﬁlgmal of the stacking tray
whi ch forns a storage pocket which is a closed cell for vacuum operations.

Fi gure 21 Rigure 234t aideexileg! view\wfahe 9& oh QMoRer Elﬁg'é't‘%essta&ém%:trﬁ
po?tlon of ﬁe upper S|dg@d§lf t he stagrlgang tray wh forms a ton g‘e tor

enga nding portion of the |ower side of
thg gtﬁ C |r$¥gﬂ%vpg?1£%ﬂéygureg%§§ﬂmis}‘gctlonal vi ew al ong pl ane 22-22 of
Figure 21. Figure 23 is a detailed plan view of the groove on a |ower side
of the stacking tray, for engagenent with the tongue of Figures 21 and 22.
DETAI LED DESCRI PTI O\I O: THE PREFERRED EMBODI MENT Referring now to the

drawi ngs in délxiAlL»DE; t hr oughout
t he several views, one sees that Figure 1 is a perspective viewthe upper
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| ower side 14 of stacking tray 10. Upper side 12 of stacking tray
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10 is further shown in F gures

stacking tray 10 while Figure 3 is a perspective view of the lower side 14 of stacking tray 10.
Upper side 12 of stacking tray 10 is fm'thet' shown in Figures 2, 5 and 13 while lower side 14 of
stacking tray 10 is further shown in Figures 4, 12 and 15.

In the embodiment shown, a three by eight configuration of chip storage pockets is
formed by the stacking of successive identical or substantially identical trays 10. However, it
should be clear to those skilled in the art that different numbers or configurations of storage
pockets may be practiced by the present invention. Tray 10 is typically formed of molded plastic
with high electrostatic and high electromagnetic resistance.

Tray 10 includes a rectangular floor 16 bounded by long sides 20, 24 and short sides 22,
26. As shown in Figures 11, 14 and Figures 16-19, downwardly extending tapered support rim
28 extends downwardly along sides 20, 22, 24, 26 and terminates in surface 30. Likewise,
upwardly extending support rim 32 extends upwardly along sides 20, 22, 24, 26 and includes
peripherally notched seat 34 into which the surface 30 of a successive tray 10 stacked thereupon
aligns and seats (see Figures 18 and 19 for the stacked configuration). Additionally, in order to
align successive stacked trays 10, as shown in Figures 1 and 6, upper side 12 includes tongues

40, 42 protruding inwardly from upwardly extending support rim 32 at off-center positions on



In the embodi ment shown, a three by eight configuration of chip storage
‘pockets is forned by the stacking of successive identical or substantially
identical trays 10. However, it should be clear to those skilled in the
art tlhat g'g{ﬁﬂém nynbers Qar configurations of storage pockets may be
pr act PR H8 e gyies &randl2s gropyes 44,140mre formedfbetween lafidsds, ded
plastic wth high electrostatic and high el ectromagnetic resistance. Tray
10 i X ande’?, 44 vductnarg fbemed omltowet Sidecidnidedrdly ﬂoﬁﬂ@ﬁﬁﬂﬂﬂly@teﬁéﬁmgﬁﬁﬁqﬁ?or t
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trays, 10, as shown in Figures 1 and 6, upper side 12 includes tongues 40,
42 prBevsigraayeiddnar 6.y Inrthenstasked donfigwatimgitorgussigpo42 afd Baggedior @kftegent er
positions on 7 long sides 20, 24. As shown in Figures 3 and 12, grooves 44,

46 amdthimgropseddt, wo prespeetitely A6 a sudfessine hizher fidckellival 18r € formed on | ower
side 14 inwardly from downwardly extending tapered ~support rim 28 at
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In t st acked confjguration, tongues 40, 42 are engaged or seated
%g, respecﬁvgy, to alci g1 tixe manual handl?ng of trays 10. As shown%n %igures 1, 5 and 12, and

in detail in Figure 6, side 20 further includes indentation 68 at a relatively central location.
Indentation 68 can be used as a thumbwell to manually position trays 10 during the stacking
process.

As shown in Figures 1, 3, 6 and 12, three rows of eight integrated chip storage pockets 70
are formed within tray 10. Floor 16 typically includes interstices or passageways forming a
lattice structure around storage pockets 70, but floor 16 in the second and seventh storage
pockets in the interior row of storage pockets is solid so as to form vacuum cells 72. Similarly,
the fourth and fifth storage pockets of the interior row of storage pockets has a solid floor 16 and
lateral walls (described in more detail hereinafter) to form interior vacuum cells 73.

As shown in Figures 1, 2, 5 and 13, storage pockets 70 are defined by beveled corer
clements 74, 76, 78 formed on the upper side 12 of floor 16 of stacking tray 10. X-shaped
beveled comer elements 74 are formed within the interior of floor 16 at the intersection of four

storage pockets 70. T-shaped beveled comer elements 76 are formed at the intersection of two -



within grooves 44, 46, respectively, of a successive higher stacked tray
10. Short sides 22, 26 further include outwardly extending finger grips 56,
58, respectively. Finger grips 56, 58 include downwardly protruding |ips
60, 62, and upper shallow grooves 64, 66, respectively, to aid in the
manuatorsgeriickety 70 alangalyssides. 20032, Jo 26 butndtiag theRDrrers 6f sideés 20222 ang 261 M.
detail in Figure 6, side 20 further includes indentation 68 at a relatively
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position trays 10 during the stacking pradcess. > 3, 6
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and lateral walls (described in nore detail hereinafter) to forminterior
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defined by beveled coner elenents 7
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Lateral elements 84 are formed inwardly adjacent from sides 20, 22, 24, 26 and extend into a
single storage pocket 70 while lateral elements 85 are formed between adjacent stofage pockets
70 and extend into both adjacent storage pockets 70. As shown in Figure 13, the width of lateral
elements 84, 85 extends in the directions parallel to floor 16 (X-Y directions) into the area
defined as the storage pocket area by inner intersections 80, 81, 82, 83. This reduced height of
lateral elements 84, 85 along with the width which extends into storage pocket 70 causes the
portion of lateral elements 84, 85 which extend into the storage pocket 70 to form a ledge 86 (see
Figures 14 and 16) to engage the edges of integrated circuit 1000 and restrain the movement of
chip 1000 in the direction perpendicular to floor 16 (i.e., the Z direction). This structure results
in the X-Y axis capture and support being separate from and independent from the Z axis capture
and support.

As shown in Figures 3, 4, 12 and 15, beveled lateral elements 90 are formed on lower
side 14 of stacking tray 10. The edges 91 (see Fig. 15) of beveled lateral elements 90 align with

the edges of the storage pocket 70 as defined by the inner intersections 80, 81, 82, 83 of the



22, 24, 26. Referring nowto Figure 13, the rectangul ar shape or square
shape defined by the inner intersections 80, 81, 82, 83 of the bevel ed
conmer elements 78, 76, 74, 76 is the dinmension of the integrated chip 1000

to be stored within stqra?e pocket 70. Therefore, the various bevel ed
come COBIEE Fsmeats of upper side I (ige Fighd 39 0f e suesessivrestackimgytray 0. Theseusdged 9DO
(see Fig. 19) thereby restraining the novenent of chip 1000 in directions
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in Figures 1, 2 and 16-18, lateral elenents 84, 85 extend from upper side
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ext end inLLg bot h adj acent storage pockets 70. As shown in Figure 13, the
width of Lathepsd comier siementssd? ags farmednens thenlomise sifler b4 of dins floar 461at(the o
floor 16 (X-Y directions) into the area defined as the storage pocket area

by i wamers ofithe storage posket970.8The BeveldlateTalictenicati 9 ektbind fbin tBE flobRl € hed
el ements 84, 85 along with the width which extends into storage pocket 70
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pocket 70 to forma |ledge 86 (see ~Figures 14 an to engage the edges
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12 and_15, beveled lateral elenments 90 are fornmed on | ower side 14 of
st ac KFfRed byyanep intersectiong &9, 81, 82683 Pf gpparsideot2 bevhown ih Mgprel13p Ghnts 90
allo rllcdvl\:fc;[xihextent of L-shaped comer elements 92 along with the width of L-shaped comer elements
92 which extends into storage pocket 70 causes the portion of L-shaped comer elements 92
which extend into the storage pocket 70 to form an inverted ledge 94 (see Figures 16 and 17) to
engage the edges of integrated circuit 1000 and restrain the movement of chip 1000 in the
direction perpendicular to floor 16 (i.e., the Z direction). The L-shaped corner elements 92 of
adjacent storage pockets 70 have a gap or space formed therebetween. As with the upper side
12, this structure results in the X-Y axis capture and support being separate from and
independent from the Z axis capture and support.
As shown in Figures 1 and 5 and in more detail in Figures 20 and 21, the two center
vacuum cells 73 are confined by walls 88 which extend between the legs of successive X-shaped

beveled comer elements 74 and across lateral elements 85 about the periphery of center vacuum

cell 73. In the engaged position, walls 88 are engaged between beveled lateral elements 90 of

10



t he edges of the storage pocket 70 as defined by the inner intersections
80, 81, 82, 83 of the 9 coner elenents of upper side 12 (see Fig. 13) of a
successive stacking tray 10. These edges 91 of beveled |ateral elenents
abut the edge of |ntegrated chip 1000 to restrain novenent of the <chip in
dire %ﬁ%t plarage | Rockets ag reellf asobgtween Lishaped cdraerxelvmelits €2t oHadjdcent berdpevel ed
| ateral elenments 90 of adjacent storage pockets 70 have a space or gap

f or mepbckbtsr ebet ween. L-shaped coner el enments 92 are fornmed on the | ower
side 14 of the floor 16 at the coners of the storage pockets 70. The

bevel ed | K at er di stance
(Zvdlrect?ﬁﬁ%ﬁ%}g§¥%§ﬁﬂﬁ§w&g%§§k§@%¥£}Qelgﬂiﬁ%t%ng%@ﬁ ﬁ?nﬁﬁEW%Pdth

92 ends. .n the directions paraIIeI to floor 16
(X—thﬁﬁggﬁﬁgﬁyfgcﬁﬁg%bﬁén %?@Q*ﬁ@ﬁ#ﬁ@u as the storage pocket area by edges
91 of beveled |ateral elenents 90 (and |i kew se defined by inner
i nt er sect i Bi$ g sexeral gorenentioned, pbjests sind cadyantagss sirovmost reffectinelye aftahed. Thi s
reduced extent of L-shaped corner elenents 92 along with the wi dth of

L- shapldsbughrpreferred embodimen82ofiihie chventive eise ibeérd ditIRERI Snd® @6dtAbed’ th AaHITES
the portion of L-shaped coner elenents 92 which extend into the storage

pOCKk eHereff), it Shdufd! B ailiersthothadhis SHQRt
t he eddﬁglof integrated circuit 1ood§§ﬁg§§§§§Fgﬁhﬁ a@gnen %?P g 1000

in the detdin Bl g floor 16 (i.e., the Z direction). The
L- shapeg conerbg@gﬁgﬁﬁgggggggﬁla acent storage pockets 70 have a gap or
space fornmed therebetween. As with the upper side 12, this structure
results in the X-Y axis capture and support being separate from and

i ndependent fromthe Z axis capture and support.
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As shown in Figures 1 and.5 and in nore detail in Figures 20 and 21, the
two center vacuumcells 73 are confined by walls 88 which extend between
the | egs of successive X-shaped beveled corner elenents 74 and across

| ateral el enents 85 about the periphery of center vacuum cell 73. In the

engaged position, walls 88 are eng€badMSet ween bevel ed | ateral el enents 90
of 10 adj acent storage pockets as well as between L-shaped corner el enents
92 of adjacent storage pockets. Figure 19 illustrates two stacked trays 10

with a storage pocket 70 forned therebetween wth an integrated chip 1000

engagﬁgattiggpmmn. Thus the several aforenentioned objects and advant ages

are nosS |y attained. Although preferred enbodi nents of the
i nventi on have been di sclosed and described in detail herein, it should be
understood that this invention is in no sense limted thereby and its scope
is to be determ ned by that of the appended clains. 11 CLAIMS Wiat is

d ai fed i A trey for stosagef off elsetdcal gwnyfonents,cvhichdb socoepavety tstackadle Gith Hke
successively stackable with like trays, said tray including: a floor

i ncl urysygaidl thayriatludinde and a second side; said first side including a
plurality of first corner elenents, said first corner elenents

a floor including a first side and a second side;

said first side including a plurality of first corner elements, said first corner elements
including intemal intersections which define peripheries of storage pockets for an electrical
component;

said first side further including first lateral elements along sides of said peripheries of
said storage pockets, said first lateral elements extending across said peripheries into said storage
pockets;

said first corner elements extending from said floor a first distance and said first lateral
elements extending from said floor a second distance, wherein said first distance is greater than
said second distance;

said second side including a plurality of second comer elements which are formed along
comners of said peripheries of said storage pockets, said second corner elements extending across
said peripheries into said storage pockets;

said second side including a plurality of second lateral elements with edges which align

with said peripheries of said storage pockets; and

12



including internal intersections which define peripheries of storage
pockets for an electrical conponent; said first side further including
first lateral elenents along sides of said peripheries of said storage
pockets, said first lateral elements extending across said peripheries into

sai d st or agid sepsckiatesil dl@henté ex@hdiag hms sﬁheﬂa%?tasmﬁntcﬁft%dagm}lfﬁm é&iogdf | oor

a first distance and said first lateral elenents extending fromsard fl oor

a se ' regl ' | - ce:ls. greater an .said second
di ot sorner Bl ARt i sl ol d Kby URbRT bt En B Bt st Bshisfont <

whi ch are. for .along coners of said peripheries of said storage pockets,
saidﬁﬁgéﬁﬁugﬁgﬁﬁg f-enents extending across said peripheries into said

storage pockets; said second side including a plurality of second |ateral
el ements with edges which align wth said peripheries of said storage
pockets; and 12 said second lateral elenents extending fromsaid floor a

third. di straseayafClgai # figere MtudifgR ring bRCRATHhS afotn@didthyl %@}éﬁk@ni}h@or a

fourth distance, wherein said third distance I's greater “than sa ourth

.58 oo 4 AR IR B

et @ g rtions of said rimextending fromsaid second side of a
succ é%‘?FB é%gioit{é SpgeggsIve fike tray.

3. The tray of Claim 2 wherein said storage pockets are formed between said first side of the

tray and said second side of a successive like tray.

4. The tray of Claim 3 wherein said storage pockets are square or rectangular and are

defined by four inner intersections of said first comer elements.

5. The tray of Claim 4 wherein the tray includes a plurality of rows, each of said rows

including a plurality of storage pockets.

6. The tray of Claim 5 wherein said first and second corner elements and said first and

second lateral elements are spaced apart from and free of contact with said rim,
7. The tray of Claim 6 wherein portions of said first lateral elements extending into said

storage pockets form a ledge to engage the electrical components, said first lateral elements

thereby supporting the electrical components in a direction perpendicular to said floor.

13



3. The tray of Claim2 wherein said storage pockets are fornmed between said
first side of the tray and said second side of a successive like tray. 4.
The tray of Claim3 wherein said storage pockets are square or rectangul ar
and are defined by four inner intersections of said first corner elenents.
5. The tray of Caim4 wherein the tray includes a plurality of rows, each
of said rows including a plurality of storage pockets. 6. The tray of

O ai 8 5 wihearay oflainf 7 vetfersin gorions o€ s410 se@nd RofiEe BlefeARtxtdidthg infcai@nd
second |l ateral elenments are spaced apart fromand free of contact wth said

rim ' j [ . i Lrst.dateral el enents
et et ockES ot dR0R s 16 BnBafto e ARG, cBtblnci Shid ReBhdieafef ca
compopents,..said first |ateral. el enents thereby supporting the_ electrical
conpIFEHTEs therehy sinpamine he slertuisl oBmORFnts A 8 direstion sgtpendiguisr torseid flpery of
Claim7 wherein portions of said second corner elenents extending into said

storage pockets forma second | edge to engage the el ectrical conponents,
said second corner elenents thereby supporting the electrical conponents

in a9dir edhedraypef Maiti 8uwherelnosaidi fitsf t@atr eRmehtieabiut 24ged ofltRé M3 tiapr ei n
said first corner elenents abut edges of the electrical = conponents, said

F111S ot SATHRN: Sotdd? ERRKBURREE] Wbt (£ BELHEATonHRABRD iRl

directions parallel to said floor. tray o arm efeln said
secog%ra,lglttgrgi]ld Iogrrent s abut edges of the electrical conponents, said
al e

seco ater enments thereby supporting the electrical conponents in

10.  The tray of Claim 9 wherein said second lateral elements abut edges of the electrical

components, said second lateral elements thereby supporting the electrical coniponents in

directions parallel to said floor.

11.  The tray of Claim 10 wherein said first corner elements and said second lateral elements

are beveled.

12.  The tray of Claim 11 wherein said first lateral elements have a rectangular cross section.

13.  The tray of Claim 12 wherein said second comer elements have a cross section formed by

two rectangular elements a right angle to each other.
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directions parallel to said floor. 11. The tray of .Claim 10 wherein said
first corner elenents and said second |ateral elenents are beveled. 12. The
tray of Claim1ll wherein said first. |lateral elenments have a rectangul ar

cross,sectd on. .The tray. of. Claim 12 wherein said second corner

el emiﬂt s :@93&5 oi&@@h@e‘ﬁg‘?r W%Fﬁbslﬁ?mc%‘«\%s 7 8t oh g longue and gemecyeaand ght
angle to each other. 14 14. The tray of Claim 13 wherein said first side

i ncl saidseeond; side insludgs aacand efraitangye and @, graowt, wharein sadconkuei e groeveides a
second of a tongue and a groove, wherein said tongue and groove engage

whenefiguge twhay thetray i i d/Ray 1 i b 9 d
enehduge whtyt thétray RekRRedWvith adusdessiPSRke/Ray thkRbY ragiéglhgﬁﬁ@ Q%uﬁhg?l%é?%ir an

securing the tray wth the successive |ike tray: he tray m 14

wher gjifh tROLkde i,d floor facing at | east a portion of said storage
pocketls ﬁave gégéggg(gﬁs‘gyé t heret hrough. 16. The tray of C aim 15 wherein

said floor is solid throughout an area facing at | east one of said storage
pockets. 17. The tray of Claim 16 wherein said at |east one storage pocket
with a solid floor facing thereto further includes walls fornmed between
the #9rst Thekmay of Claimt k4 wherein portions of seid| Beort facing at deast agporfion keftsaid
thereby creating a vacuumcell as a storage pocket. 18. The tray of Caim
17 witerage poskstsihdvierpassagewngnheabiroughs are L-shaped at | ocations adj acent
to corners of said floor, T-shaped at |ocations adjacent to said rim but
renoved from

16.  The tray of Claim 15 wherein said floor is solid throughout an area facing at least one of

said storage pockets.

17. The tray of Claim 16 wherein said at least one storage pocket with a solid floor facing
thereto further includes walls formed between the first comer elements defining said at least one

storage pocket, thereby creating a vacuum cell as a storage pocket.

18.  The tray of Claim 17 wherein said first comer elements are L-shaped at locations
adjacent to corners of said floor, T-shaped at locations adjacent to said rim but removed from

said corners, and X-shaped at interior locations removed from said rim.

19.  The tray of Claim 18 wherein said second corner elements of adjacent storage elements
have a gap formed therebetween and wherein said second lateral elements of adjacent storage

elements have a space formed therebetween.
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said corners, and X-shaped at interior |ocations renoved fromsaid rim 19.
The tray of Caim 18 wherein said second corner elenents of adjacent
storage elenments have a gap forned therebetween and wherein said second

| ateral el ements of adjacent storage elenents have a space forned

t her 8Bet wddp trayof Sdaimrhwhereiysaid fit daterahelomnents are separdtef fromtand dndependent

el enents are separate from and i ndependent fromsaid first coner el enents

and iloer sdid fissti cdnee elonsbntairt wherelnesid becond ¢aterap alediefits’ 4 Sepandle fioRfgRENdent
fromsaid second corner elenents. 16

independent from said second corner elements.
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