'06781010303800 P1-015 BARE DI E TRAY CLI P BACKGROUND OF THE | NVENTI ON FI ELD
OF THE | NVENTI ON [ 0001] This application is related to U S. Patent
Application entitled "Open Frane Tray dip" [Attorney Docket No_

1 6781.0-0304489] filed the same day as this application, and which is
expressly incorporated by reference herein. [0002] This invention rel ates
generally to apparatus for securing trays that are used in storing?.,g)lro,0303800

transporting conponents such as sem conductors, and nore particularly teig@s
clip for securing a tray and coBARBDIBITRIKY QfLIPrays and a cover that

pl aces stack conpression forces on tray perineter rails in order to
mnimze tray distortion caused by clip forces. DESCRI PTION OF THE PRI OR
ART [0003] Small conponents such as sem conductors are often stored or

shi pped in nol ded | asti Cuptr in Fig. 1. Wth the
conggnents (not shoan) I n %%SgéggiﬂggnginéséJﬁgﬂﬁﬁ?ﬁSNcovergl4 I's placed
over the tray 10 for captivating the conponents in the pockets 12. It is
then often necessary to apply a device to secure the top 14 to the tray 10.

For exanple, Fig. 2 illustrat r ' paratus 16 used to clanp

a tray and cover together, or gﬁ%Q%gﬁpgﬁﬁgﬁxggbfgﬁﬁ a cover together. The

hei ght of | E@POAB IBhivgsligaesh i eclaee QoS! FHagerk A Fh@dmtenﬁtle&*@gé{%e'rf g.
ecuri

3 illustrates the use of a two Eart clip apparatus 20 for ng a cover

22 to &lipr dtiomey BogketNo. 7B IR0P04489) Airdithesamey gy wfthisrapplicdtion, &1 whizBGd]
In ordgg rEé%iy &?%}Mtﬂﬁefé ff'é'sneE—O be secure, the clip provides a
forc dtack”

corrpres rior art designs apply force to a central

area of t he[(mﬂIZ] omhédf invéiRichtralates g\éhiélﬁl]‘y RV phHakd for s&%ﬁ%?%ra??fm r'ﬁ‘s.ed i
war p/ di stortion of the trays. Prongs such as 28 (Fig afe used at the

stack FIOFN8 OWRSPPRIBESERIOPRRS sushcas semiqonduesenst aml mareelmmttumﬂl}gtdmchpfnrof
th t
cor o5 ponTh A Ak B Cov BF Qb o 0B TR BI B Plades sl Birbisgmtseg on ray

perimeter rails in order to minimize tray distortion caused by clip forces.

. DESCRIPTION OF THE PRIOR ART

[0003] Small components such as semiconductors are often stored or shipped in molded
'p]astic trays such as tray 10 shown in Fig. 1. With the components (not shown) in pockets 12, a
cover such as cover 14 is placed over the tray 10 for captivating the components in the pockets 12.
It is then often necessary to app]y.a device to secure the top 14 fo the tray 10. For example, Fig. 2
Hlustrates a two part clip apparatus 16 used to clamp a tray and cover together, or a stack of trays
and a cover together. The height of leg 18 is designed to accommodate the height of the stack.

Fig. 3 illustrates the use of a two part clip apparatué 20 for securing a cover 22 to a tray 24. Fig. 4
illustrates another type of tray clip 26.

[0004] In order for the stack of trays to be secure, the clip provides a compressive force to
the stack. Prior art designs apply force to a central area of the bottom of the stack, which eventually
causes permanent warp/distortion of the trays. Prongs such as 28 (Fig. 2) are used at the stack top,
with the opposing force in the central area of the bottom of the stack. In Fig. 2, each of the

extensions 30 slide under the corresponding mating part and provide an interfcrence, causing the
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-60: 319436x] base 32 to bend in a manner that results in the clip applying a
spring force when the clips are installed on a stack. [0005] Fig. 4 shows

anot her clip apparatus 26 with two | eaf springs 34 for. application of

force to a stack inserted in the clip 26. The designs of Figs. 2-4.apply a

‘{everage to the tray, operating between each of the top prong contact

poi nt s baseB2t thebendiin @ sywonei thet RHLE i theCPRtABTyI Y §ltie (ERBN the
bottom of the stack. The | everage appli gd@?glt edt?r gy %y t}ﬁét@{)(??pﬁg % orce
is pr8FRled 88 S12eK -t he di stances roughly indicated for exanple by

di i d Iting in. li cat f di ng f to th
raye. T s ol 178 A SBYE et tin RRraLrCleih Pra el tpries Aot srpieiandi ho

thi n afutceveakstackinsettedringBe cIS26. NEhd de@Mis WRERs OX 8 anbi oduced
between trays in a stack. Iﬂﬁsoma casbeg?,S tﬁé’sconﬁghlgﬁgvs?%ﬁgaﬁ?tﬁg tray

can f aPPerairbbRifreemeacdigfshe ©p poeng qeintechpainisrand tigamresporsiinoarda sR@mtace oh fig:

conpon | byl n a stack of trays. is renoved froma clip, and
atr ay(('ae‘{}]ts"m]p!rulélas1 g»g,?ﬂ eﬁd15 Cﬁ{ér%\é\ﬂiﬁts@%t @ge 15?’?@3%?%3?’&1 & heryhyribe sprirg fpsgepad, :
di st or prefortionaltoRe diseiees fLSKy RISl ex?-@@er%gfa%%&{s 13‘%36]9 fekiRe i
cycled i.e. re-use & ng

augnented in situations when trays are re atter
‘béen ARPHCRYPTROLA banidingoresciodhrtraysr ik foFmrcaeseaamdaage iific @ theapslicatiopeflter ay

is pl i Wit h ew tray or new cover, significant gaps are

posei eEet indafunih B bk terftalietn % e b v TsmmIGAR: ST ODBICEH bemepean

advantwege ioh stdeks In BorROtises thd'cdriginehts sRIFQY ifdf8a if'ﬂ}?rtl‘ﬂ'\ﬁﬁgl? Gl #ng{r be
I'p S

securing a stack of trays that mnimzes warp due to tray r'ces.
[ 0007]Pip¢heddn & gapy ¢singsiarase tagbe obmpbient. hvartditien wiban bkadckiof tpyoMirc@sved

clip f LT t f,.trays, that. confipnes the retajning forces to
t he trfgélmégzggéhﬁ%ﬁf %2%@? éc()crn gedrﬁo ﬁ?ryﬂ"?&a?cide‘?} apstplage maghingthe pained, digioreds
tray wveaypageauie(ii@i8p kerroan ETRIper e MesTtwddbed thysHE HFERIntE I ¥EHLEGOhs Whep! trds! S

provi ded for, hol di 2‘?58 ?tack_of at least oné tray and tray cover. eclip
has a ERETHEEd LEr 1526 aftpy having begn asehiarassack anddebervt warpedi For eaampleefand

restr g b1 Ing sides of.t channel . Th
segmentsgﬁ ar egﬁgg Elgg&t? g; %ﬁc anﬁgfi?‘gg’g%.y (%H’gwrcé)é’ e 31%%%@“@%%? Boséﬁi]ﬁ’base
r est r icgesihgiray abmponknvsetotfald abt. movenment

SUMMARY ‘

[0006] It is an advantage of this invention in that it provides an improved clip for securing
a stack of trays that minimizes warp due to tray clip forces.

{0007] Tt is a further advantage of this invention in that it provides a clip for securing a
stack of trays that confines the retaining forces to the tray edges and therefore minimizes leverage to
the stack and reduces tray warpage.

[0008] In one embodiment of the present invention, a clip is provided for holding a stack of
at least one tray and tray cover. The clip has a channel structure providing a channel, and having
first and second restraining segments positioned on opposing sides of the channel. The segments are
attached to a channel base. The restraining segments and base restrict lateral and vertical movement
of a stack of trays placed in the channel. At least one pressure member is provided that applies a
vertically directed pressure component on a perimeter portion of the stack, forcing the stack into

contact with an opposing portion of the channel structure. Stack compressive forces applied by the
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‘of a stack of trays placed in the channel. At |east one pressure nenber is
provided that applies a vertically directed pressure conponent on a
perimeter portion of the stack, forcing the stack into.- contact with an
opposi ng portion of the channel structure. Stack conpressive forces: applied
by the 2 603]b9436_v} clip are substantially limted to tray and cover

per i metclp aresubsissriall phaited o rapand ¢avet perimetixadilpertions. Tihe patticplah agbadiment,

channel, base with |eft and.right side retaiping walls attached for '
restri ¢ed ?811&36?&5‘ eﬂ@ﬁ‘t‘el bage 5’“@9% ﬁ“‘f ng‘éfd(e TERPIRg YAls dtached fosmestrigtigg meyeanent
right sifdetaek ot fefsh 1drid€ 7 ' i ! h el Qf

t he cha’nnef fromt hﬁ%}??%ﬁﬁa&{ai é%tﬁ%gf] g@hﬁg@? gﬁ\rﬁggslggsc%}?oo\ygltﬁes? or %é{;%?ig‘ﬁ"é‘ifﬁng
the stewrads meaentarwéiti ahianss fiomnthe Tefe apd dglauide wallhesgeciinay fetacapgsitnigans

protr usg ogs extendin ugwar,ii fromthe base on_input and output ends of the
channef¥f é‘{a‘h}’%wéfén‘ﬁ{eﬁ PdTRoPressyp Pemberancipdaresilieninrpiasipry exdenshing upward
corr espeRdiHe®a I r | .EE, DESCR| PT]I

F THE DA %Cgp 6’?0 og]ﬁlﬁf;élg.ﬁﬁﬂléﬁg gg\g’ggﬁ%ﬁeg&"‘gﬁ% C?Ir’%@(r%‘%g‘ﬁca&@@‘?g A O,

Fi g. 2spriingiforeeatresormesponding bottorh edggdperireeted drpas dfQRO&Adk. Fig. 3 illustrates a
clip of the type shown in Fig. 2 holding a stack; [00012] Fig. 4 shows a
prior art clip having two centrally | ocated springs for applying stack
pressure, [00013] F19. S BREr PESCRASHIOIPOF At flp Awilidy according to the
present invention, and a representative tray wWith cover in a position for

i nst al | at i of009]t Hag.cl shows[aQBBt 4]t tFiyand@ova; a bott om per spective vi ew of
the clip of (aog 51ﬁlvi #hna stack install ed, 00015] Fig. 7 is atop

per spect i ve Y13 oF 1§ FINSIEALCHA BrQSaridwe Piece dlippo16] Fig. 8 illustrates a
tray using 10PS AL 38004 thatd<Of 18l ol 4 : .eas;

[00017] Fi g_awg sﬁowsg)an a:ll’tersnacfhgp (%:fqul% eéﬁ%\?\ﬁﬂﬁgﬁ%ﬁ%x%ﬁ’ﬁg@& to right
and |eft trHBP013kr Frgdehows e psior o Bhvikg gvo tenteiiigiscaebipriargs dbrt applying stack

clip L0 .using spring protrusions to apply force to left and right side
tray et er areas, and shows a tray and cover in position for insertion
in the [00013] Fig. 5 is a perspective view of a clip according to the present invention, and a

representative tray with cover in a position for installation in the clip;

[00014] Fig. 6 is a bottom perspective view of the clip of Fig. 5 with a stack installed;

[00015] Fig. 7 is a top perspective view of the assembly of Fig. 6;

[00016] Fig. 8 illustrates a tray using springs to apply force to the left and right edge areas;

[00017] Fig. 9 shows an alternate clip design for applying force to right and left tray

" perimeter areas;

[00018] Fig. 10 shows another alternate clip design using spring protrusions to apply force
to left and right side tray perimeter areas, and shows a tray and cover in position for insertion in the
clip, and shows retainer protrusions from a tray base for resisting ]onglitudinal stack movement;

[00019] Fig. 11 shows a stack installed in the clip of Fig. 10; and

[00020] Fig. 12 is a cross sectional view from Fig. 11, showing the position of the

retainers.
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clip, and shows retainer protrusions froma tray base for resisting

l.ongi tudi nal stack novenent; [00019] Fig. i 1 shows a stack installed in
the clip of Fig. 10; and [00020] Fig. 12 is a cross sectional view from
Fig. 11, showing the position of the retainers. 3 60319436vl DESCRI PTI ON
'OF THE. PREFERRED EMBODI MENTS [ 00021] Wile the present invention will be

described herein w t (DESCRIEION OF THE PREFERRETSERASOIBNENTihEr eof , a
| atitude of nodifications, various changes and substitutions are intended,

and it w || [HOHIprWhilathedreseat inventioormallibesiesaribed hewire witbatferense of partiailar

I nvent Lo ] | I Lt h a correspondi ng use of other features
ut t noutRHedlnipi e AR ag B iofiicafoko bt s Ehangs® a1 g GuRt imasre duerddbed
Wi th respPeeilite dppeedited ol adoprbadilre rdindeived PQ@%L
Referrin n(;w to Fig. 5 of thg dr aw ng?goznfo%ﬁui}%uﬁfglrj@%ﬁg% |nrr%ir?1t 0 ?]%ed
pr esenwithpehaepriesponding heswf dthertfertuies mithotit depetting f&6n therspirit aiidsgope oftthek

such as_stack 3$ I ngl ydi a tray 40 an&i cover 42. The clip 36 fornms a
channefVERY UL eéscﬁﬁ% Waﬁgﬁpﬁa&éﬁﬁéﬁegﬁ: c‘?ﬁ%de-‘glepﬁé% hilkEtides a clip
base 46, anfhgsae)f iReFémriapdo®as end s @lumi &Pa@ﬂag?ﬁ%ﬂﬁi&hﬁ%ﬁxb@ﬂ&éx@ Figty &Ry be
of various fornms, illusfrated in Fig. 5 as vertically oriented watls
provi dinnentiaafis shawnah gretfoon pf a vlap B6fordfolding b awkk, sthie as stetlad inetn dimgae sy 40

o T b A bR TRl br e LS

in t he®%

enbodi &Ry base b6 Fakl hés first a@;ﬁ%&cﬁﬂgeﬂaﬂﬁng S8R N0 Bt d'aﬁhrbe%f vlra}i fofth
ase

e
and left side protrusions 52 and 54, positioned above a channe 6,
and i rastEated i Fue b a8 vedisallderientabwealigproadas left antl eigbheaptiohtidrof a siack. €The

or ot r USrEk SGER, 24 810G AANTER) W 50 m e LE S o e eaetin Bove

the rigahndnd/dratdl capiietion 98 stadk I5the §ariadiap 8mBbditnent BEKI 38 iPPVIde@ R ehd N
t he channel 44 of _the clip 36. [00023] Accordi n%ﬂto t he present invention,
2

a presHrad Areieen byrightaidend lefhaide appiusions 42 apdpti pesitignediabeve edhqneklsasee

COMPORN il MBI B8 b8 o I 2o CLEADR LS i

menberapparatisetoard 3&uekpactively. The protrusions 52 and 54 are positioned above the base 46 so as
to lie above the right and left side edges/rails 56 and 58 of a stack 38 positioned in the channel 44 of
the clip 36.

[00023] According to the present invention, a pressure member is provided that applies a
vertically directed pressure component on a perimeter portion of the stack, forcing the stack into
contact with a opposing portion of the channel structure. The pressure member in the particular
cmbodiment of Fig. 5 is shown as first and second resilient members 60 and 62 extending from the
base 46 at first and second opposing ends 64 and 66 of the channel 44. The members 60 and 62 as
shown are resilient protrusions from the base 46, extending in an upward direction, having contact
areas 68 and 70 positioned so as to contact and apply an upward force on perimeter/edge/rail
portions 72 and 74 (Fig. 6) of a bottom tray of a stack inserted in the clip 36. The
edge/perimeter/rail portions 72 and 74 are the portions as shown surrounding the bottom cavity 75 of
the tray 40. Fig. 6 is a bottom view of the clip 36 of Fig. 5 with the stack 38 inserted in the
channe] 44. Fig. 6 clearly shows the resilient first and second members 60 and 62 deflected by the

edge portions 72 and 74 of the tray 40, the members applying a force on the edge portions 72 and 74,
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enbodi nent of Fig. 5 is shown as first and second resilient nmenbers 60 and
62 extending fromthe base 46 at first and second opposing ends 64 and 66
of the channel 44. The nenbers 60 and 62 as shown are resilient
protrusions fromthe base 46, extending in an upward direction, having
‘contact areas 68 and 70 positioned so as to contact and apply an upward
force dorchgs ihaetaek A8dae/doaiakt wilptHel (H g
of a sta(?Ej%iv nserted in the clip g%ﬁ??f%&?&%géﬁﬁhﬁ%ﬁ@?ng[%%rapﬁéﬁlh?%ﬁ(éﬁd-
74 ar e BhelihdP-t i ons as shown surrounding the bottomcavity 75 of the tray

40. Fig. 6 i[ 450?‘0 view of the clip 36 of Fig, 5 with the stack 38
inserted in ?%@ h r}ﬁzﬁ 18 £4LOP PESPeCEIVE Vaey P th&ﬁ&iﬁ@%bh‘éf Figsh.ishewingritbe st and
second praisins Lhnaisd &deridfld Vi B e blifione 99 En P bf APSaf@agnd 74 of the

tray 40, the nenbers applying a forc e edge portrons and 74, 4
60319436vI BMEShg Tteeboverdiscaibed embodiorhaistgiwintty wayeofxainbles i THIS eBBodftknt

54, and_ thereb tivating the stack jn the clip 36. [00024] Fig. 7 i
Cop porLBBdrFl: GRBST bRde LA RHAGS s wricvim alfoieiny Aokie topecimissiree 52

and 54 pextipadd PR trd e 8o BR1hidaN : : f .t t .. [ 00025)
The above-descg;éigggad errb)}c%dfii ntgi S gf ve‘?\u%%%‘%’?’“@%?ﬁr?@?%%“#ﬁ%s%Béﬁ'ﬁ%%i ment
of t healieraslesmbiodiments wil! bebppanert tathoye skdied inahs aft bpompatingaké presaft f or ce

by a clip to perjneter areas. near the edges of the trays, applying the
for ce PiCoRgecTisiPse aheRss pighediments re naforad inde Spics of tepseat ivenition. For

embodi gRdtSle WnbtkadSf RBRARRNeaf (9pd ReRBeRH0, EEQS SO WS ﬁésté Sgﬁ%%cégggﬁiﬁﬂgﬁgnes

present disclosure, and these alternate enbodi nents a
spi ri t c@ld bpasqsk éncdyding aphimalityof neorbersxeities or bothtof g inputtdna/diongiue of aaf

type 62.a 0 in Figs. .5-7, other_configuration coul d be

D BRSO P LS Oy Eh B 28 e 78 oo e peghs o 80

and/ or a8 Dftr applyirngea s;ﬁh%rfﬂftlc st¥stadtially @K ﬁﬁﬁieﬁme’t:érgi?e%ﬁ P.\%‘ﬁ@ ofla PJB#' Bcgcﬁdmgtlg'
n ana 82 for y

springs 78 positioned under the protrusions 80 app ng a
spri ngthe§Pisk of thsqirasent HIvERtion: A Kenple elongated sprintrofnaribundesignsaiould dktemyatively

2CC0r b0l OF TP S FIETSS HOLSTE 50 0 BB SRS o

of t heerhbmimpnii ofgsclipB3qpehergindesilibhiinerdbé&t 88%rsHownt A9 ngant iR Al Emolded design

enbodi men oft a cel i.p 84 wherein r eS|_I i ent nenbers 86 are shown having an

i nt egr i anto the g H@rsgﬂ) and 62 of Figs. 5-7, but smaller and placed near the right and left tray
edges, instead of making contact under the front and back tray edge areas as in Figs. 5-7. The
springs 78 as shown, are positioned/configured for pressuring a stack of trays against the under side
of the pfotrusions 80 and 82. As a alternate embodiment, springs 83 similar 1o springs 78 can be
alternatively positioned and attached to the protrusions 80 and 82 for pressuring perimeter portions
of a stack of trays, forcing the stack against the base 85. As a still further embodiment of the présent
invention, an apparatus is provided in a plurality of parts, wherein each part provides a clamping-
action on a perimeter portion of a stack. For example, referring again io Fig. 8, if the portion
designated by dashed lines 77 were removed, the result would be two parts 79 and 81 which coﬁld
be used to restrain a stack in a similar way as described above in describing the clip 76.

[00026] A further alternate embodiment 88 of a clip according to the present invention is

illustrated in Fig. 10. Pressure members in the form of resilient leaf members 90 and 92 are shown

positioned so as to bring leaf surfaces 94 and 96 into contact with edge portions of a tray 98 when

mserted into the clip channe] 100, The surfaces 94 and 96 are most effectively positioned below the
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'simlar to the nenbers 60 and 62 of Figs. 5-7, but smaller and pl aced near
the right and left tray edges, instead of making contact under the front
and back tray edge areas as in Figs. 5-7. The springs 78 as shown, are
positioned/ configured for pressuring a stack of trays agai nst the under
side of the protrusions 80 and 82. As a alternate enbodi ment, springs 83
si mi | aprotrysiops i1l and 804 aAs bdurtidrtatiematd ambodiesy tHeelipdsand aadiidaiedintRdthe

protrusi ons 80.and f ressuring perineter portions of a stack of
trays, ﬁ?’SB%i TR e 1&"62 éftqg{%%&?h%’%tﬂtﬁaﬂ"b%é@%@l asg 140 iforn aspigtingisy scowtingile stack
of thejpy t Fid ' . | rvi ded. i plunrality of

part s, ey oy Fid,di Yok 08 5Bl 2R BRARLE e BRI O R e AR 8 on
of a stack. [(M827x&igp!18,is a efoss séongnag@ fromFigi O shBwing thehRsitioht bPtke retainers

design?@{g%ﬁqﬁc: shed lines 77 were renoved, the result would be two parts
79 and Y ‘?‘GBEFIOEI’“%@“& dedraypotios saity 14 64e arwidandded iresistancestymazement
descri ' -1 bl .l . 78 26], A further_ alt e
embodi ot Sagt ap * IoOFRRIAZIRRACY 15 sh o SE R 12 Doibiea® 10 oo [Ebetween

i n Fi gthe tAds & the setaimervelfiteand 108. tihe piaen igbedtRi thélglds dng%ize g‘pﬁ_ﬁcﬁ;dﬁ% i ghp
92 are shown ,éfpositioned so as to bring leaf surfaces 94 an 6 into

cont act® AP eHeEEGacH B hrbwsuldmeresinglyomevane fray mmyementd Thet fonctien of fetriners 106

chann ireey Q y t fective osi t.i.oned bel ow
the 5 o8 bsAage srarined el Snlb e el u iLiC Fontl) 1o, PB5: HBEF B
enbodi uremtreadihg thel presenB8isclasurad @i addieh to/otheicletstising Edrgotifek Sulleind HRrcSip 196ut-
and 108 that e ten%y'li‘ﬁ)war i_—f romclip base 110 for assisting in securi n'gea
st ack PY'AUEHE FoMm ed fipeg |y the Sray 8 of Fag.i 19gan deneclodas, intgyhoeh thadeaf
cover dhl@ohlastaks | | . kb Q- i 0 i 3 A
fromFig. 111$r§ﬁowﬁg%d itﬁﬁéerhggguk ﬁaotﬁasr ngf 1Qltq ﬁéalrlpetE %’i Eg%ga P eﬁe&%d%%sdf@()%%ﬁ@aa?ﬂwpthe
pr ot r uthy 38todvet florcedroay obidietcim whilé pyovidifg tuffipienviediatandel dret 86 kifd ARkamdep

novenent the stack 114 for retaini the stack 114 in the clip 88." Fig.
12 shd%mﬁg{%cefégigﬂ "_flaf‘%t%]([‘)%é’élﬁmpfﬁ?é‘r}g??ﬂir 4t the retainers 106 and 108.
The present[0p0y8INt ARRolghChe S g of I9E< S- DM 9J1Q%é'8‘é§aﬂb&9a9§‘l%ntgie- rﬁﬂlg@&‘ piece,

interference fit that would nore strictly prevent tray novenen
f unct itBhPIssert érvantien epnlis alserie clips cerstrusted domuing lai pdime ity ft separategparts. Also,

structur- N reng, to. thaos Zc:f‘i” d in the art upon reading
the pr‘éégﬁi B%?gsg osa{tfplég C?ﬁ %géi' g?c[ Eootﬁb?%‘ﬁ%ﬁﬁ 1P ﬁé?ﬁ?’ﬂ@lcs@’?’@&ﬁ?}‘ VBRI
i Nt 0 tapplied top, clip Aiparan@Uulits prisie nidishiis Bt sletst Satately¥aandthSutdd p8. RIS
of Fi g 10 can be included, into which the | eaf
ody can also be constructed with two or more parts, such as a separate clip for each of two ends of a
stack that restrict the forces to tray perimeter/edge areas.
[00029] The preferred embodiments as described above, and variations that will be 7
apparent to those skilled in the art, limit the application of pressure to the trays to the perimeter area.
As a further alternative embodiment, pressure can additionally be applied to non-perimeter areas.
[00030] While the present invention has been described herein with reference to particular
embodiments thereof, a latitude of modifications, various changes and substitutions are intended in
the foregoing disclosure, and it will be appreciated that in some instances some features of the

invention will be employed without a corresponding use of other features without departing from the

spirit and scope of the invention as set forth in the appended claims.
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‘92 woul d reside upon insertion of the tray 78 in the clip 88. The tapered
edges 117 would allow the tray 98 to be forced out of the clip, while
provi ding sufficient resistance to retain the stack udder nornal forces of
“handling and other anticipated forces, etc. [00028] Although the designs of
Figs. 5-7 and 9-12 are described as a single nolded piece, the present

i nvention applies also to clips constepgﬁﬁﬂ;forning a plurality of separate
parts. Also, various types of naterials can be used to fabricate the clip.
For exanple, the present invention applies to a clip apparatus with

pressure nenbers ,that are separatel nyf actured parts. The cli body can
al so be cong‘? r uct B pﬁa{aﬁu%ébawp%rtég%ﬁ?ﬂ%?sg’%ﬁt 1§§Sté’n§é"ﬁ¥ra§§183‘éfq kpld gy

~each olutaly 6NiSeghted cirdilitGk pbBids HigStstd Herd ising:
peri m:?I{J er%ge ae?%as. Cl[r001029]p TheS ﬁrglg‘seé %ﬁﬁ%gﬁﬁt@iﬂ?gﬁﬁé@éf ?‘6‘885‘3%ove,
and vari ations t h&esedorninge batwpacimthannel} theshammiel bll@ding ot the iavettior] dnd t

t he applicationtaff t%r%%sgire to the trays to the perineter area. As a
further alt&PH3] \)/fe &fSG ment pressure can additionally be applied to
non- peri net er  ar ga% and 9093Q e Wlinis: & YR : Lhed
herein with refer en?é to par?si Ctﬂllrggr E%ﬁﬁ%%??rg}rﬁjstgt erdggpl,a?g%egi%?%%gﬁg%asc
modi f i cat i ofesm achenpelstbiang adesaml thewhstnd striams restscts shlsstaarl mdveinbst of the
foregoing di,scl.osure, and it wl| appreciated that .in sone instances
sone featu rsetas&ol?ow HEDSEIRTdRE| lthﬂ?‘c BE ?ﬁwwdemtto & Rywrddhoherenapd
use of other feajtuess b phesiire ARAMeE AGchdAB LN anSRl i ingf
invention as set forth_i E th(ge apper?ded ((::I ai ns. 6(?31%4%%§tfwcﬁjﬁﬁwg%n%&#£ﬁm
appar at us f®r2 perampichgf hegeck e clempahsstadkiogethtezsweenechrodyheaptapiiechmiembers

hold a pl | i 0f kRtegrated circuits in pockets dispos therein and a
cover, theu%gpgaé%flgé ogg’r?pec?ll |e§§tfm°5mﬁa 8‘@}5#’5‘%&5 128 WF‘BE&“&%‘ £ ERRHKkspendent
channel al |sfwh&igovepand Bsuridg ehdt i inRigfhted EPERYA mBhtald Wssds Withid §ﬁ)0§]3&s of
second restrai ning segnents attached to the base that together wth the
base form!'3¢ER%nnel structure, wherein the channel structure restricts
substantial novenent of the stack both transverse to a |length of the
channel and perpendicular to a plane of the base; and at | east two pressure
menbers at tlachedAn epparetue hareeitd Bidlaied Lidefedrt oflyalvé ghi 164kt Pi6 pEddki®e members

apply pressure to the stack, and include:
a first resilient member extending from the base on one end of the channel; and

a second resilient member extending from the base on a second end of the channel

that is opposite the one end of the channel.

3. An apparatus as recited in claim 1 wherein the first and second restraining segments

each include:

a wall extending upward from the base, each wall disposed on respective opposing
sides of the channel; and

d protrusion attached to the wall above the base and extending inwards towards the
charmnel so as to extend over the perimeter of the stack when the stack is inserted in the

channel.
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'on a perineter of the stack to clanp the stack together between each of the
pressure nenbers and a portion of the channel structure, thereby
preventing novenent of the tray independent of the cover and ensuring that
the integrated circuits maintain disposed within the pockets of the tray.
2. An apparatus as recited in claiml wherein only the at |east two
pressure nenbers apply pressure to the stack, and include: a first
resilient nber xtendlng fraomthe base on one end of the channel; and a
second res in% ent ATetRPARIISAs&RAIeAdn £laim3 Waereiadhe prruan eEtsshanned syctymg és the
chann%&ouggghsaﬁdopp05|te the one end of the channel. 3. An apparatus as
recitedin claiml wherein the first and second restrai ning segnents each
i nclude: a wall aormmtmgnmmmd;ﬁrmmetxhembasencl@:&ch wal | di sposed on
respective opposi es of the channel; and a protrusion attached to the

wal | above the béggsfa{ﬁ%h%%m%h%sxliemmgé@m Hikdhasson pre er&ﬁﬁh@chmehm o

extend over the pegi ipse
channel . 7 60319 dﬁ?&?’l’%{fﬁ%ﬁﬁfg’?‘%ﬁdi\éhméﬁcﬁt% bégl ik cfecondgné\ﬁgﬁ’ a?rﬁ’
portion of tlhla'as@bpon&ltthh&laﬁdJ@iEthtﬁhdrfmeI protrusions: and wherein the at

| east two pressure nenbers include: a first resilient nenber extending from
t he base on one end of the channel; and a second resilient menber extendi ng

fromthe bage OnAﬁ aiﬁ&rgﬂlq 808128 i Bﬁmﬁf B%ﬁe%m tﬁx{ﬁt}mbg lsi!lr?]n%tl %tgl?cn?x@qs fad _

of the channel. apparatus as recit ortion
of t heprotmasioms: ascﬂ r ucture is the protrusions: and wherei n the two pressure
menbers i ncl ude: . 5 .
- wherein the two pressure members include:
a first pressure member extending from the base and positioned adjacent the one side
of the channel; and
a second pressure member extending from the base and positioned adjacent the

opposing side of the channel.

6. An apparatus as recited in claim 3 wherein the portion of the channel structure is the
base; and
wherein the two pressure members include:
a first pressure member extending from one of the protrusions and positioned adjacent
the one side of the channel: and
a second pressure member extending from the other of the protrusions and positiohed

adjacent the opposing side of the chanpel.

7. An apparatus as recited in claim 1 wherein only the at Jeast two pressure members
apply pressure to the stack, and include:
a first pressure member extending from one of the base and one of the protrusions and
positioned adjacent the one side of the channel; and
a second pressure member extending from one of the base and the other of the

- protrusions and positioned adjacent the opposing side of the channel.
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a first pressure nenber extending fromthe base and positioned adjacent the
one side of the channel; and a second pressure nenber extending fromthe
base and positioned adjacent the opposing side of the channel. 6. An
apparatus as recited in claim3 wherein the portion of the channel
structure is the_ base; and wherein the two pressure nenbers include: a
first presslire nehBapPERNSAetoNgng tothabné vdfer¢iheheapmptaranss i isjectioh poked inoed
adj acceﬁ Ce%gie ne .gétde ofl t he cthaiﬂnel; and a second pressure nenber

ext endPRg FHORY FECHRIPOIGEREIHot  usi ons and positioned adjacent the
opposi ng side of the channel. 7. An apparatus as recited in claim1l wherein
only the at |least two pressure nenbers apply pressure to the stack, and

i nclude: a %irst The epparetas aesvbding excleinl Bvgheteinnheoatdeast twéprebase nrntbetymachf

the protrusions. an osi tiponed adjacent the one side of the channel; and a
second B IFEPStS mr?e'ﬂ‘ﬁfeﬁlag? fj-’é’%&'?nrtn Sranacreniplane farmed 2y @ surface althschammebt t he

pr ot r UghRAfre 3G hRBSabh 8P BH 2 fHaaG Fpr&ﬂﬁre%?@?%%:sj\%}tﬁ%h&{. the channel . 8

60319436v1l 8. The apparatus according to c ereln the apparatus is
i nj ecti on nbf.dedAinrappamtusps eemted s nigira ¥ winireatthofirstahd istgndpdsetainidg segmehitte
appar at ug.a(ic rding to claim8 wherein the at | east two pressure nenbers
each %F ”&qg‘%osed ina first plane different than a second plane fornmed by

a surface of they Qdm@iti’éndir%t%% ffr%rﬁ e ML BaPG ﬁfsngﬁﬁeogutl}e%]&%Pg? %sing

pressure nenbers are attache An apparatus as recl
wher ei n t hesid¢s efithepinoekend restrai ni ng segnents each include: a wall
extendi ng upward_fromthe base, each | djsposed on respective opposin
: 9 up a pro?msmn attached to The wal\f\%ove the %ase and extendxsnpg inwards to&grds theg
channel so as to extend over the perimeter of the stack when the stack is inserted in the

channel.

11.  An apparatus as recited in claim 10 wherein the portion of the channel structure is the
protrusions: and
wherein the at least two pressure members includes:
a first resilient member extending from the base on one end of the channel; and

a second resilient member extending from the base on a second end of the channel

that is opposite the one end of the channel.

12.  An apparatus as recited in claim 10 wherein the portion of the channel structure is the

protrusions: and
wherein the two pressure members include:

a first pressure member extending from the base and positioned adjacent the one side

of the channel; and

a second pressure member extending from the base and positioned adjacent the

opposing side of the channel.
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sides of the channel; and a protrusion attached to the wall above the base
and extending i nwards towards the channel so as to extend over the
perimeter of the stack when the stack is inserted in the channel. 11. An
apparatus as recited in claim10 wherein the portion of the channel .
‘structure is the protrusions: and wherein the at |east two pressure
menber s i ncllddes:Amapnaraies asastitedaniclamniferhasinahporgod obihe tchenreh seudire Gfithe
end of Bge qpannel; and a second resilient nenber extending fromthe base
on a sgcohﬁaend of the channel that is opposite the one end of the

channel . 12. Aﬂ-&ﬂ&@éiﬁft}&&u%spréﬁﬁiéﬁ%nb& ¢l @hdp- 10 wherein the portion of the
channel structure is the protrusions: gndaﬁvé?érei n the two pressure nenbers

include: a first aftelgyesserenpennber axnelnty figmfone of tHegriiastoraned positibhesdjacent
adj acent thﬁt?one Sédof\f of. the channel; and a second pressure nenber
ext endi ng f FEMFRAGHLRe hatngloand i oned adj acent the opposing side of the

channel . 9 6031943&nli plésuRtnaRPA ldiRi | j ' : ] A-1h
portion of the channel strllljctUre ‘?rs tfﬁgl ag;erﬁﬁgeﬁlﬁg%de}rtfeﬁliﬁfo%geigflym\gﬁpﬁées?lsoﬁrcg
‘menber s i nchdjaeent thefappssing g ofitle chmnbelr ext endi ng from one of the
protrusions and positioned adjacent the one side of the channel; and a

second pressure nenber extending fromthe other of the protrusions and

posi tioned 14d] aa@HpphiaRisARPOSH ' . as
recited in-claim 8mvl\)/ﬁer eisn o‘%ﬁ%a?%gfagg 8%%%%5%0&%??51&%6 ﬁ@g%)sgﬁlg%&w&s
apply pressure to the stack,

15. An apparatus as recited in claim 1 wherein only the at least two pressure members

apply pressure to the stack.

16. An apparatus for clamping together in a stack at least one tray and a cover, the
apparatus comprising: ' '
horizontal restraining means for restraining the stack laterally in one direction;
vertical restraining means for restraining the stack in a vertical direction; and -
pressure means for application of a force to urge the stack into contact with a portion
of the vertical restraining means, wherein the pressure means is configured for applying the

force only to a perimeter of the stack.

17. An apparatus as recited in claim 16 wherein:

the horizontal restraining means includes first and second side walls spaced apart to
form a channel; and

the verfical restraining means includes a base and first and second protrusions each

extending inwards from the first and second walls.

18. An apparatus as recited in claim 17 wherein the pressure means is attached to the

base.

10
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-apply pressure to the stack, 15. An apparatus as recited in claim1 wherein
only the at |least two pressure nenbers apply pressure to the stack. 16. An
apparatus for clanping together 'in a stack at | east one tray and a cover,
the apparatus conprising: horizontal restraining neans for restraining the
‘stack laterally in one direction; vertical restraining neans for

restrainingiphe simgipardluasvecitddialciathin @G icddln tRNptessAfeeRBaHsEntNaadSa fidt _
application of a force to urge the stack into contact with a portjion of the
ver t i cesilieasmeriber dispasedras a igkiepé phthetebanpneband i sccapdiresilieat gsntbieydrspesed gt a

applying the .fprce.only to a perineter of the stack. IT An apparatus as
Fohdgpaphirb i

recite in: the horizontal restraining neans includes
first and second side walls spaced apart to forma channel; and the
vertical restraining neans includes a base and first and second protrusions
“each ' ext end@Png Anenparatis asrrecited 1 icladm 18rwhesein dirropressiuresnedrss. inflndegpparsat us

as recited in claiml17 erein the pressucre neans. i s attached t.o the se.
15 " SoisriirabOeriner Tsadse o Bt Pk dBpE L AR Sionead neREPE e e HeraBET o
means gi@ﬁ&gg%ﬁ tBe bhdeIpposifsSthk k&dhd {ondi sposed at a first end of the
channel ‘and a second resilient nmenber disposed at a second end of the

channel . 20. An apparatus as recited in claim 18 wherein the pressure neans
i ncludes a é'rst resilient mageﬁerﬁ@is sed on the base opposit.e tg [hir
ot rus on &hd a AT P Ao SelBar ~ierap e oS mevhas atfshisalo i Gy
secondalmg&@tﬁh@&usi%ﬁs. An apparatus as recited in claim17 wherein the
pressure neans is attached to the first and second protrusions.

22. An apparatus as recited in claim 21 wherein the pressure means includes a first

resilient member attached to the first protrusion and a second resilient member attached to the

second protrusion.

23. A method of holding a plurality of integrated circuits within pockets of a tray, and
wherein the tray has a cover disposed thereover so that the tray and the cover form a stack, the
method comprising the steps of:

inserting the plurality of integrated circuits within the pockets of the tray;

covering the tray with the cover to form the stack; and

clamping the stack by applying a force only at a perimeter of the stack using a one-
piece re-usable assembly, the step of clamping applying the force at opposite ends of the
stack to maintain stability of the stack and ensuring that the integrated circuits maintain

disposed within the pockets of the tray.

24.  An apparatos as recited in claim 1 wherein said pressure is additionally applied to a

non-perimeter area.

i 25, An apparatus as recited in claim 16 wherein a force is additionally applied to a non-

perimeter area.

11
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"22. An apparatus as recited in claim?21 wherein the pressure neans includes
a first resilient nmenber attached to the first protrusion and a second
resilient menber attached to the second protrusion. 23. A nethod of
“holding a plurality of integrated circuits within pockets of a tray, and
wherein the tray has a cover disposed thereover so that the tray and the
cover form a6st adkmnethod asmetitedah doimp?? sikein hessrepsadditionalyapplied to h@on-
plurality of integrated circuits within the pockets of the tray; covering
t he trBSAMFEha Ae cover to formthe stack; and clanping the stack by
applying a force only at a perinmeter of the stack using a one- piece
re-usabl e assenbly, the step of clanping applying the force at opposite
ends of the stack to maintain stability of the stack and ensuring that the
integrated circuits nmaintain disposed within the pockets of the tray. 24.
An apparatus as recited in claim1l wherein said pressure is additionally
applied to a non-perineter area. 25. An apparatus as recited in claim16
wherein a force is additionally applied to a non- perinmeter area. 11
60319436v] 26. A nmethod as recited in claim23 wherein pressure is
additionally applied to a non- perineter area. 12 603]9436vl
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