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FI ELD OF THE | NVENTI ON [ 0001] This application is related to U S. Patent
Application entitled "Open Frane Tray Cip" [Attorney Docket No.
67810-0304489] filed the sane day as this application, and which is
expressly incorporated by reference herein. [0002] This invention relates
generally to apparatus for securing trays that are used in storing g8k oos03s0
transporting conponents such as sem conductors, and nore particularly topags

clip for securing a tray and coveARE ISEJ®RAPiCIiIpays 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] Smal | conponents such as sem conductors are often stored or shipped

in nmolded plastic trays sugh r 0 shown in Fig. 1, Wth the
conponents (not shown) in p@@@ggh@NbogﬁéEWigo%ver 14 is pl aced
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 illustrate t I aratus 16 used to cl anp

‘a tray and cover together, or aiﬁ%ﬁﬁgﬁh@éﬁgﬁﬁga cover together. The

hei ght of le i } t | e | 3
g Eﬂg&iﬁassrﬂ%%@{bﬁﬁoﬁ R RIS ﬁtéﬂ%j@%&%ﬂr Qititle Cﬁ)%ﬂ?‘fame k4,

illustrates e of two part clip apparatu securing a cover "22

to a tr&lip?4Attbingy Diockel Nosi 184048044854 Haed thy pemetiay asthicéppic26on, [a00 Gutich is
order for tpﬁiystack of F)raé/ts to pe secure, the clip provides a conpressive
force tGXPERRLY BicqmRerates by reterenceBeleiling apply force to a central area of the

bottom of th c kyhi W : ; LSt i of
Phe vy, | progtaRe il Eiey Bkl 5 SO RS R REA AR A bidlin

opposi ngtdrimg ee tianspontencermpaientirseeh af semiieorsttonsaond mdre pattisularlyltn aflig.fo2,
each of the. extenzgrngns 30 sli ge |t1nder he corresgﬁ\(‘);ndi n‘g%mati ngs_(glg% and

pr ovi de SEHTINRAIFRAGOEST UASH R TPRTand 2 s sk BIACES HaACECOmPESI g IRICTPdray
manner tRAmetef filstis obder idMikikliR APPAi¥ioddorPcatRéd BPcliPidz€esnvhen the clips are

_ DESCRIPTION OF THE PRIOR ART

[0003] Small components such as semiconductors are often stored or shipped in molded
A plastic 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 apply a device to secure the top 14 to the tray' 10. For example, Fig. 2
illustrates 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 apparatus 20 for securing a cover 22 10 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 interference, causing the
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installed on a stack. [0005] Fig. 4 shows another clip apparatus 26 with two
leaf springs 34 for application of force to a stack inserted in the clip
26. The designs of Figs. 2-4 apply a leverage to the tray, operating

bet ween each of the top prong contact points and the correspondi ng area of
contact on the central area of the bottom of the stack. ‘The | everage

applied_to e,tr t he ri fopce.is proportional tq t L st ances
Fought yPifarag et iR R Rk Bher BEEn P8 s ufhen dfi i ¢

appl i cajspne@bna o@kdi ng force to the trays. This force causes damage due to
the application of the force in the thin and weak central area. As the

trays warp ol@I05(i dég. gehpsvsanethsr depuenpardes Aewih twe dgpé springs 3$tfar kpplicatierovke

b1 mehedi e & TapOC Bseasthl Gana Bt ab et PRI PERD hEAYa st ack
of tr aygpériiﬁgeﬂa\%gn eAdHOP Be folpi Pon2ethtRt bbiak And 1R E5RAp&HiAaRR oRBSAER BGhe

pi ck and pl ace machine, the warped, distorted tray can caude pick-up
errors. céhiel prealolf ém bfttomapHibd stacky $he venagerepplied tb thestrayutay thorspring éorce say s

are recycled.i.e, re-used after hayin een us in a stack and_becone .

ar ped. Peppisgafin BE e uB R B i SenaeuinSHiEDy RUERS o ew
tray or WaG QY Bf a behding fdrcAR 1hOaRys. a1 Stds& d nﬁ?g,'é%iug%ﬁ{ REHHOR 3 MheS
to faIIa ultf?l %AL/JMV?ARY [%OOIG] It igﬁan a?jegﬁtagg OfathIS inver?fa?sgn iln thgljti it
pr ovi deframnini thp tlouedd steialy cériral seaurtisnle trayssvamplovef titne agaps afraprodicsdiieressovwar p
due to tray clip,farces. [000 It is a further advan of  this invention
-t hat T BRcARRe 42 SORR AP o SRRBPRAE S0Ted PRE KEG ot T IR AT O ¢ ho
retai ni po RS HeSed chlighd dAYagRA98R RRhohBR! §h Q8&iHTh NV REZESad keMaF AL s fethovkhie
stack ahd reduceS tray warpage. [0008] In one enbodi ment of the present

i nvent i fram aclig, iapd iagrayny piederded oranhmiteinatgd picktaad iplask maghineetis twayped, distyrtednd
tray cover. The clip has a c Snn%3 str ctur&gprovi diun a .channel , ag)]g havi ng
firat ol Guahas PEB T RG | Bopmble O Bemer SRut aReBppEdn S ATg0s e (i
channel are Fa& RGN Pé-Ssell Hter Ah¥iaE Bech 0d & £RABGHd Bé%8e WAPed 56 Sialiph if a
segnents and base restrict lateral and vertical novenent ~of a stack of
trays phededarped rapisqhageden a spck Mathst neynrap peBew cevaresibeificint gopoeiedwdsibleat
applies_a_. verti i.rect pressure conponent on a perinmeter portion of
t he sta%al?,s‘m%grra&iC(rél)glléoégﬁyssttggﬁye%ﬁto contact with an opposing portion of the
channel structure. Stack conpressive forces applied by the 2

SUMMARY

[0006] Itis 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] Itis 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 minirnizes leverage to
the stack and reduces tray warpage. 7

[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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603) 9436v1l clip are substantially limted to tray and cover perineter rai
portions. In a particular enbodinment, the clip has a channel base with |eft
and right side retaining walls attached for restricting novenent of a stack
inleft and right directions. Left and right side protrusions above t.he base
extend inward towards the center of the channel fromthe left and right

si de waldlip fresnReddinbl Yintid 16 aRY lad@Eb Vg pkhAfete FACHoriOns2 Nn RN Eh] £H el inidht,
The pressure nmenbers i1 nclude resilient protrusions extending upward from

t he basdéhenlip hppua chandebiasp tithdafl gngd fighhwde retmmiak walia attaghed dormesigiging moyement

appl yi ng_an warn d. _Spr.i far.ce an coryespondi ng bottom edge/ peri neter
P ofbtprs e o aRe Rk TR R RS S0 8 thr M S
prior arbwhf@Yh@bsht€odrans chR@Pdm Eh&left%nﬁ'rigﬁﬁ&iﬁ@%%ﬁs fesPEdtRR]Afok chMyalth£aR
clip; [00011] Fig. 3 illustrates a clip of the type shown in“Fig. 2 holding

a st ack;stdoB00 22 upFiagd dideasioowd ha pprsswre magmoberd inpluldavésngent wootnmsiving @k tepding vawed
springs for applying stac ressure, 0013]. Fig. 5Js erspective vie
of oot it b B R opRREERE b rerarl otk sonteBpRe apay e

Wi Th COvgfinbBorke BAZbHeIbnIAT HokShPddpRldeAfe {HeRiack00014] Fig. 6 is a
bottom pgjr]}slﬁecti ve Vi e%vﬁbcr)lf tghetcl I pggfﬁcF?IS.éﬁgl;c{/%ngtoﬁ Hggéatcgck i nstall ed;

[00015] Fig. 7 is a top perspective view of the assenbly of Fig. 6; [00016]
Fig. 8 illustrates a tray i i r the left and right
edge areas; [00017] Fig. gwm&&&n@fg% bg\ﬂﬁ@.&éﬁ for applying
force to righpogd Fgft shb@Ya pRef hiBh§an@b&Rs; [00018] Fig. 10 shows anot her
alternate clip designm using spring protrusions to apply force to left and

right side tr{@0018r i higt 2rllwtrets 2 parod a8 wopiae thipy and cover in position for
oststing | orPaLa; ne: 3P SRE T EnERY P Gon e e 1 e sl
Vow 1 rom Fid ULEY Shiai e thet paet T Ror e SRRy M SRR Rk
" pressure;
[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 instailation 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; 7
[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 longi-tudinal 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 Fi g. 11, showing the position of the

retainers.
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DESCRI PTI ON OF THE PREFERRED EMBCDI MENTS [ 00021] Wile the present invention
w Il be described herein with reference to particular enbodi nents thereof,
a latitude of nodifications, various changes and substitutions are intended,
and it will be appreciated that in sone instances sone features of the

invention will be enplBDBSTRIPWIONGEF THEPREESRRAD EMBOMENDSher feat ures
W t hout depart.i rz}ghf romthe spirit and sc]gge of the 1invention as described

wi th respect [0092dhe Vhits e peasersritieaatine Ml be described herpiarwithreferonestoparticular

Referri ig,.5,0f the drawi i.cul LB :
or eaent e R sherbar 248imeq F PREBitns R e SRS e ke
such asariitiaeKll B8 abpekiadidnBatan k6rdY ifttinc@ WdmeQ¥Riired 3 thENBveéiion vAfl Pe@inioyed

channel structure providing a channel 44. The structure includes a <clip
base 46withmd arcagreksporsingivst of othen teahweawithow depagtieg fromide spidit 50d s¢ape of the be

f i. f L l.us. ted in Fig.. 5 rticall L ent ed [
o ov i RESTHSP S Iese TGt 5ot 1 P el Sbiienentf et oBh BFHTg segment s and
base restri C[toobéifr Refefth N&F td PRl 5 TPURR N in f?ﬂmﬁEﬁ%cﬁBo&iﬁﬁxﬁoﬂhé‘gﬁc@eﬁtﬂ

the channel. Vertical captivation of a stackK in the particular enbodi ment
of Fi g.inBent®nds chowedh tha fomneof aighipad Gifwihobiing Dstadly snchyss stakdiB ankidingfa tray 4@

protrusigons 52 and 54, I ti oned above a channel base , and i nwar dl
di r ect AFHOVETHs e din Torizs @ Sepel RSccivs GRS 2 a%qlégt’%ﬁn}cwmn%g a

restrai L : Rt St 4
are posc“{illtp iq%ﬁ%g@’gﬁd\a}{eﬁ? ﬁéelggggnglg réstg&g}? geg}é%b?éé Sgggvs g t?ﬁeddlﬁ :bg %? v_grﬁ Sﬁgﬂ{lési de
edges/ rilizétmt&bimplig. 58s vértical bt aridntediBvitssirbvidingdefit and hghcdmprinationdel aodtackt HEhe

clip 36. [Q0023] According to.the esent i nvention, ressure nmber is
provi deEtHag seapiRen a5 éff%%é%t?@ i weetied maveRSY o %§ﬂ¢§bﬁf§+&ys Spcgd i the

peri met gt PO ieDRcpbailatish BEK stakiOfChe gm&i@ﬁl%ﬁ&asgaﬁﬂ&@of Pﬁg%?&@o%feﬁ ifthe
opposi ng portion of the channel structdutre. e pressure ers in the

parti culpaard divbattinntet gtufsideiagd 1t side pettomivna§2 fand §4, pritioned @ahdve @ehdnnehbase
menbers, 60 and 62 extending forombase 46 at first, and second .opposi ng, ends
54 and e oradnalieass eunt A Fedll aea fhiberanos 40 mdeh 35 AEbr9a feragae
base 4@pﬁ£}qnﬁ'4é%rﬂ15_0 EERIEWIS. MREBRIishis 309nd34 3%k ﬁ&%e@%oﬁ@ﬁm‘e'ﬂa@é‘% 50 as
menbers” " extending in an upward direction from base 46. Base 46 has an outer
edge t haiiejabove theaight hesthleft side edges/rals SHanflH8ef afstagk 38 prsvicndd én thelsbanmehddi aw
of the IiE) gg of Fig. 5 with stack 3 8 inserted in channel 44. Resilient
menber %61,13 of clip 36 are shown with contact areas 68 and 70 appl yi ng

an upward f qoee231n LA8RIROHIUhOPRseh? irﬁi@fi'ti&f'a”fsfé@sh@é PRbef is ﬁ)?gﬁdédecﬂattaﬁpﬁe% a
edges) on the bottom of
vertically directed pressure component on a perimeter portion of the stack, forcing the stack into
contact with an opposing portion of the channel structure. The pressure members in the particular
embodiment of Fig. 5 are shown as first and second resilient members 60 and 62 extending from base
46 at first and second opposing ends 64 and 66 of channel 44. Each pressure member 60, 62 has a slit
55 between base 46 and side 51. Pressure members 60 and 62 as shown are resilient members
extending in an upward direction from base 46. Base 46 has an outer edge that is linear along its entire

surface.

Fig. 6 provides a bottom view of the clip 36 of Fig. 5 with stack 38 inserted in
channel 44. Resilient members 60, 62 of clip 36 are shown with contact areas 68 and 70 applying
an upward force on edge portions 72 and 74 (hereinafter referred to as edges) on the bottom of
stack 38. Edges 72 and 74 are also known as perimeter portions that surround the bottom cavity 75
of tray 40. Fig. 6 clearly shows the resilient members 60 and 62 deflected by edges 72 and 74 of
tray 40. When resilient members apply a force on edges 72 and 74, stack 38 comes into contact

with protrusions 52 and 54, thereby captivating the stack in the clip 36.
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stack 38. Edges 72 and 74 are al so known as perineter portions that surround
the bottomcavity 75 of tray 40. Fig. 6 clearly shows the resilient nenbers
60 and 62 deflected by edges 72 and 74 of tray 40. Wen resilient nenbers
-apply a force on edges 72 and 74, stack 38 cones into contact wth
protrusions 52 and 54, thereby captivating the stack in the clip 36. 4
[00024] Fig. 7 is a top perspective view of the assenbly of Fig. 6, show ng
the protrusions 52 and 54 extending over the edge portions 56 and 58 of the
stack 38. [00025{ The above-descri bed enbodi nent is given by way of exanple.
Thi s enbodi HeM24) ofFig.Helssrtep eatsPeaiive Yigvoel hepsseabty it & ébwm@ttéet he

200! CRAQRRL 593 Al Rk BATEE PBSR, 3 ERPos DEAL shfipagdges of the

trays pryrng-the force t he sSi i ons o ahd 74. Various

al ternate elioodisSrerhe dbblé-deRribpPambodinieat ispoRa byl dy Fdxhmplehertag Embdiinent
readi ng. the present disclosure, and these alternate enbodl ments are

i ncl ud@ﬂtherprmet iopentian wibstenbalp iestants thaeppliceiion ofFforcc beneaalipl te perimetas ageast

h nb h
ot + oPae flEes b e . aeLune e Pt ISt mordiyisof 7h s s Varions t ner o
bot h Oﬁlérﬁﬁe'eﬂ'méﬁnﬁélﬂé QA1) Bk %E%Hrexﬁfto tRe sieed nethe 44 up 5@ teaBitRITRE Eresgﬂtg- 8

shows a clip 76 with springs 78 positioned under th protrdsi ons 80 and 82
f or appisylosgre aarsighesecplfeonate embbditrentsiaat Inglhualed uxhrherspmt ok therpresedeinveitionar Bers

f t .or di .t irit of th t t
ol ongaPEAPEErRHERLA V8 singilcabaPy ettt o B o8 s Png™ b s FopREatns
si de | psi188d uedd, iudie a SMiralRESof (RerSdrs 8 Bfherfok goth%ﬁ }f;@maarfd%rt ut of the

alternate enbodi ment of "a cli'p 84 wherein resilient nmenbers 86 are shown
havi ngcbﬂmnnlrﬁ‘bg‘fcalcxamlajé‘hg Mpgfn a chiprvi6l with $pwings &8 pesitensl Wilenthe [Botrasion @&

5-7, but | d pl the right and left. tr d t ead
ki ng bR B PR = B etk ehna bl e Sl huesSoR Shtay iRt B
SPr i NgtheABirRof BHeWasend ifvecRASh t mﬁmﬁx’ecewg!a&wsgﬂng of v %H&gﬁtgccﬁll@ hR&kabely

trays agai nst the under side rotrusions 80 and As a alternate
enbodi hensed anrach gidle dosteddnedi the TW@S}S’F}TBS M§per sideahigh@ shaws arfmhqr aliEmnate

p05|t|on d .and c Q the rusion for

Por i moPBpoaBRe: & AATHEE wereil esfient bl Riag e SR B ibkh et icah oibtossassign
85. Assigikt td the mirhties 6@ ah@dd BEFigsos-7t ber PiARLAMd placbaaitiat €12 right aAd R &hyls i's
prOV|ded inaplurality of parts, wher ei n each part provides a cl anpin

act i onedgesdngead «Pfemékmg@pmaéhur&er thedrent Rnd begk te3onefige areas @ @?Fﬁgﬁéﬂgém? to

", Sl 5590000 PSRRI LRSS E R, IR B,

in a sbfihk @fomﬁ;m@ﬁ@dﬁﬁ@?t esla slauste Iembdéﬁﬁéﬂt,tupﬁggi 8@31€rhlabtc7 §pr1ngs 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 present
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 to Fig. §, if the portion
designated by dashed lines 77 were removed, the result would be two parts 79 and 81 which could
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

inserted into the clip channel 100, The-surfaces 94 and 96 are most effectively positioned below the
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[ 00026] A further alternate enbodinent 8.8 of a clip according to the
present inventionis illustrated in Fig. 10. Pressure nenbers in the form
of resilient |eaf nmenbers 90 and 92 are shown positioned so as to bring

| eaf surfaces 94 and 96 into contact with edge portions of a tray 98, when
inserted into the clip channel 100. The surfaces 94 and 96 are nopst

o1 T et Yel Y BRo| & BReb oA O e, R ATILOA30KIe AT 0L isiens: 10RAAE Al 2

furtheralterna odi nent can addi (VAN nc feskibl e
r et ai nefllexitle Getamdrsl 0% iﬂdatOS&hiteax&ﬂdpwaﬂd froaraliy hage DaS orlabBistiy inagsirkid ngadkn
securing a stack in the.clip. shows a stack 114 i ncl udi ng t he tray

98 and Bdheslin 1big hkfmwwstﬁw Wemelqdpn&@e tpy GG 2pp cpvey. 1 12anstalled J@rtb%ghp 88.
section A-A [fe()'b g?]l:' ?ﬁe%%msg'&ws CE]BE APQ.[SfrE)ﬂE?]g ﬁfshrour?n%t%tciagﬁ%aﬁs 09191@ &Qﬂexjsmg

that protrud ray bo onlcav to provi P st stances

t o nover®@und 108 thixeprtraddinid the ey Hottoad cdvitg 11 b&o ptcvide 2bldd rdbidtiiResd MoBdnent
Fig. 12 shows gan 109 and 111 between the ends of the retainers 106 and

108. THef the sieeind 14 frapieinoee ihactasdd 4amjhesqlipsd8ydfig. 12haiomsizags mA9 g 1] besweem

|nterfe enc rictl revent t.r nove

unct | SHE 8RS e FRbett 0l haf08 Tk pidspt BLGHRRnbAES A0 eF e Bingan s
that wiild ahentaiprehedfic thet #0eiansieisth@E prévdmd &adidoveRA) TIRARNBGoH BreRiREE 106
di sclosure. In addition to other retaining structures built into the clip, a

cut - ouandslfi8rapdeskeninplisped O‘tltheféihﬁl‘ Sﬁwmrgﬁthiah\wlhbc ANPALEIO @bseFxslfglledl_m the art be

-t he et HeopteleEosis o YR T A el e 05l RuPlned B T e

out of &heual adshowhi Byeddireavindi N95 suifhkitgiyeIR oflFRS] I GRGR 1hé1uﬂ&1 3hte vwiieh ﬂieélé;df
under normal forces of handling and ot her ant|Cégated forces, etc. 00028]

Al t houg?? VRBlddesieRRomMseigE of thertrash B b the chip 88 dd e tapsead edees 157 wghld aovaeg
pi ece, t{%}rﬁi e Si%péed' JWY SP{hc%ﬂR?&B IE %?0\%1%8 sﬁt%c&!n't Pes%s?an%s % (ft thé &b l?rgiseg d

pl ural i separate . vari S ‘can

to fabrn&aiaefdrdsa oflhapdh@mndemaemmmpam m@seﬂ& lnventl on appl ies to aclip
apparatus with gﬁessure menbers that_are separately manufactured parts. The

clip body cH0a8koAlBoRde dgeigatofies 1-and P- FHore dpseribed as asingimealded piece,
oD e R e Y B ey Sl O b Lk bRl
above, -anduy @rgeabf oneerialatanvieldsed e fabpipateeid clipp Fdresempld, theggtesent ihvendon
Fur't hor PR E IR IR TR BRSSO P S A AP P FE B PIE THS Slp
non- perydiktah aRb&RSonstructed 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
apparent to those skilled in the art, limit the application of pressure to the trays to the perimeter érea.
As a further alternative embodiment, pressure can additionally be applied to non-perimeter areas.
[00030] While the present invention has been described heréin 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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[ 00030] While the present invention has been described herein with reference
to particular enbodinments thereof, a |atitude of nodifications, various
changes and substitutions are intended in the foregoing disclosure, and it
will be appreciated that in sone instances sone features of the invention
wi || be enployed wi thout a correspondi ng use of other features w thout
departing fromthe spirit and scope of the invention as set forth in the
appended clainms. 6 60319436vl IN THE CLAIMS 1. An apparatus for clanping

t oget flﬁrTHft_‘g ?ﬁ[ck at | east one tray adapted to hold a plurality of -
|

i nteg s in pockets disposed therein and a cover, the apparatus
conprising: a base formng a bottomof a channel, the channel allow ng for

the insertionianglapparmsdbr cl@hpibfegsthaak a sfatk stleasfshe 3Rg adiphted eShdldh Plurgity of
segnents. attached tq t se that together th the base forma channel
S gt B Porka dposed gt e 2 AR HeP R SHHRRRRNS) ravermar of
the stack bot hbisk &nsuRladdttorh Of Schh@iaf tHe cBinnélRHowia n%ﬂﬁlﬂie iBdiopeidemneiacul ar to a

pl ane of }Qe base; and at | east two pressure nenbers attached to the channel
st ruct ur 8t hesiRak; pressure nenber having a slit between the base and a side

of the pressurifsRIRERnd rééﬁﬂzﬁﬁlﬂ%]ﬁgﬁ&ﬁ@atﬁélﬁﬁM@bﬁ?ﬂiﬁﬁbgeﬁﬁpbﬂtﬁﬂw BiSSSHHL On a
portion of the perineter the stack tog cla t he stack to&ﬁkher bet ween

each of fhEns) P%?m%her%%éh@n%{ﬁﬂucﬁa? Festgfts fl}‘?@ar@ﬁlam%mergpffa% &oth BansyessFent
nmovenent f ledghfiedanhéldgpendent of the cover and to retain the integrated
circuits disposed within the pockets of the tray. 2. The apparatus of claim
1 mherelﬁm?%@w5¥r®éé@¥39ﬂbeb¥%§§ re menbers apply pressure to the stack,

and include: g fdst b prsird nEAberdRARRA 12X RN Gt dch ProRBEnHbePRRIgRd Of
the channel; and a second resilient menber extending fromthe base on a

second e#i biweerthe basp aidiciideoh e Pregsugypeatier, vhemia cagherressie BPMbY aPRIsaPIABIe 3.

The appaggh H&l&f ofheefinte\E¥qhekAdk b Banty hSdtach RSk BEORAGCA @&h Bﬁhé‘ bRRgureS€gMENt S
conprise parallel walls extending upward fromthe base; ﬂgrotru5|on

attached nte@b%@ﬁi Rag (of thg plppac! s tROPreYAR moxeasd piibe ﬁrmadew ey \wh the gover and
to retain the integrated circuits disposed within the pockets of the tray.

2. The apparatus of claim 1 wherein the at least two pressure 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. The apparatus of claim 1 wherein the first and second restraining

segments comprise paralle] walls extending upward from the base; and

a protrusion attached to each wall above the base and extending inwards towards

the channel so as to extend over aportion of the perimeter of the stack when the stack is inserted

in the channel.

4. The apparatus of claim 3, wherein the stack is clamped together between

the protrusions and the two pressure members,
wherein the at least two pressure members comprise:

a first resilient member extending from the base on one end of the channel; and



the channel so as to extend over a portion of the perineter of the stack
when the stack is inserted in the channel. 4. The apparatus of claim 3,
wherein the stack is clanped together between the protrusions and the two
pressure nenbers, wherein the at |east two pressure nenbers conprise: a
first resilient nmenber extending fromthe base on one end of the channel;
and 7 a second resilient nenber extending fromthe base on a second end of
the channel that is opposite the one end of the channel. 5. The apparatus

of claim3, wherein tsheorggtgs lfengs cg)an?tezg .Igo et her asl%eot ween dt hﬁﬁgt;_lotrusi ons
and the two pressurd STEMEEFY CaLBEMHR &5 TR am prddSirEd % are
| ocat ed onchandeDihgi it bisHosied thexiessen@bf theghmatl. to a wal | of the channel

structure. 6. The apparatus of claim 3, wherein the stack is clanped
t oget her between the base and the two pressure nenbers. 7. The apparatus of

claim1, wherein the at IgRabpkNe &Eﬁﬁﬁgfﬁhd?ﬁﬂﬁl%rsﬁckﬁQ%e@E@éﬁW&t&e@nt he
stack, and are located on a longitudinal axis orthogonal to a wall of the

channel sttheprotrngonsgnd fedwa pysasuza memkgss erdli ng to claim 1 wherein the
apparatus is injectign .l i Lec i iy i | di
material. 9. The app‘g?eéﬁnggleg‘gggﬁegﬁu%gg ?ngéeg ag? fré? %%‘2&:1 (éxll%!u? ’f%%f %EL q@%&nﬁﬁ%
pressure gJwabeftse cadhe] ametdesposed in a first plane different than a second

pl ane forned by a surface of the channel structure. 10. The apparatus of
claim9 wherein the first and second restraining segnments each conpri se:

paral l el walls extendi ng TRWBFHathy INaiHS, PRSGH (RRGCRIsRIMPH dgeeectiehed to
each wall above the base and extending i nwards towards the channel so as to

ext end ovethe hasperd the fvopresshes panliciet er of the stack when the stack is
inserted in the channel.

7. The apparatus of claim 1, wherein the at least two pressure members
apply pressure to the stack, and are located on a longitudinal axis orthogonal to a wall of the

channel structure.

8. The apparatus according to claim 1 wherein the apparatus is injection

molded in one piece using an injection molding material.

9. The apparatus according to claim 8 wherein the at least two pressure
members each are disposed in a first plane different than a second plane formed by a surface of

the channel structure.

10. The apparatus of claim 9 wherein the first and second restraining
segments each comprise:

parallel walls extending upward from the base; and

a protrusion attached to each wall above the base and extending inwards towards
the channel so as to extend over a portion of the perimeter of the stack when the stack is inserted

in the channel.

11. The apparatus of claim 10 wherein the stack is clamped together between
the protrusions and the two pressure members,

wherein the at least two pressure members include:



11. The apparatus of claim 10 wherein the stack is clanped together between
the protrusions and the two pressure nenbers, wherein the at |east two
pressure nenbers include: 8 a first resilient nmenber extending fromthe
base on one end of the channel; and a second resilient nmenber extending
fromthe base on a second end of the channel that is opposite the one end
of the channel. 12. The apparatus of claim 10 wherein the stack is cl anped

t oget her between the protrusions and the two pressure nenbers, and wherein
the at |east twa fpsesslisnemeRbiexandingefrbmcaitacst @ong ehdbhtht tichnAd] andXi S
orthogonal to a wall ,of the channel structyre. 13. The apparatus of claim 10
wherein the staéﬁe?@dé?sélﬁﬂb‘ae’f‘%é’ftﬁ%jrsmgotg‘i%ﬁ’éﬁ’aset%SB%@;‘Q eg‘gﬂfﬁﬁe two pressure
nMenber shannkdthafiB ofARRY BE b dn@lof He3MnAY together in a stack at |east one tray
and a cover, the apparatus conprising: horizontal restraining neans for
restraining the stack of at |east one tray and cover laterally in one
direction; vertigal ngsbial Mg IRATS whakin GO kR MUREAELHR fliwkth 2
vertical direction; and “‘pressure neans tor applicatlion T R force to urge

t he sttaefrotrndignsaadih@cwo pletdureamerpleetd, mah of the vertical restraini ng neans,

wherein the pressure peans is configured for applying the force to a

peri neter of thé"l?f%%.gaqﬁm FHPTESSI §rs gfe legf’g?d?/ﬂnl °W1‘é‘ﬁ IRXIS; e

hor i zogHrabodaPRtar il e JKRaRSsthibftdides first and second side wall's spaced
apart to forma channel; and the vertical restraining neans includes a base
and first and second protrusions, each protrusion extending inwards from
the first and sggond ’I\?@lagp%.r n}sﬁofcﬁﬂn@@wﬁéﬁl‘{ﬁe Sk iCLATPI G RIBLREL, TN a
stack at | east one tray and a cover, the apparatus conpr$5|ng: a base

f or m nge basband thetvod pressoleaumaneders. t he channel allowing for the insertion and
renoval

14. 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 of at least one tray and
cover 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 to a perimeter of the stack.

15. The apparatus of claim 16 wherein:
| the horizontal restraining means includes first and second side walls spaced apart
to form a channel; and '
the vertical restraining means includes a base and first and second protrusions,

each protrusion extending inwards from the first and second walls.

16. An apparatus for clamping together in a stack at least one tray and a cover, the apparatus
comprising:

a base forming a bottom of a channel, the ch};nnel allowing for the insertion and removal
of the stack;

first and second restraining segments attached to the base that together with the base form a
channel structure, wherein the channel structure restricts substantial movement of the stack both

transverse 1o a length of the channe] and perpendicular to a plane of the base; and

9



of the stack; first and second restraining segnents attached to the base
that together with the base forma channel structure, wherein the channe
structure restricts substantial novenent of the stack both transverse to a
| engt h of the channel and perpendicular to a plane of the base; and 9 at

| east two pressudt &astenbgeswa nfeabhe ditdched b the chumnel @trucsiire, wadh pr@suremelbgpr essur e

menber having a slit be en the.ba and a side of th ressure nber,

mhovel n @ neabfleaibetedt FELald iR 2R B Bttt el St R PEROFE! ot | ve
to the basesppl adorpointah opwad dirdeeopelativeh eife bade dhlagosioa oRthe baimenr efthnitadkpsement
of the tray I ndependent t he coger. 7. The apparatus of claim 16 wherein:

f
the first aNgeE ‘Hﬁaﬂv8%¥§%ﬁnw¢wﬁlﬂﬁ tS"%onpri se parallel walls extending

upward fromthe base; and a protrusion attached to each wall above the base
and extendi ng inﬂphgs t owar ds t he éhgnnej so as to extend over a portion of
the perimeter ofl’t HE® 8RRFEASHH SRR AR VETERY i s inserted in the channel . 18.
The appar at s fiaf andlsedofdl deétraihiag 6dgimehfl @ompris phia el MRIMD St&ndap@pRiti doMakk t 0 t he
base. 19. The apparatus of claim 18 wherein the pressure nenbers include a
first resili%h ‘ﬁenber di sposed at a first end of the channel and a second

r ]gzsi : ient me V\nﬁera ﬁbﬁlﬁﬁﬁl&&aﬁkd ) &%Qﬁlﬁa’@ﬂdth@fb?iehﬁd eﬁflﬂlﬁk@ﬁhwar&@ﬁowﬂiﬁ@thaﬂﬁﬁ{eﬁt us
of claim18 erein the pressure nenbers incl ude irst. resi|ient menber

di sposed on@hie fa%deovswagwp@y Rl gk wg?rbtﬁe Bl I%mgeéte%mher%ewfzm
menber di sposed on the base opposite the second protrusion. 21. The
apparatus of cl aj 7 I . [ aﬁ&a he first
and second pro??EZ%%%@QQ%gbﬂ%%@ﬂgSg%%%ﬁﬁgmggqgﬁ%%ﬁ?§%w erg?ﬁﬂ%%%m%ressure
menbers include a first resilient nmenber attached to the first protrusion
and a second resjl | t .1 e d Sj - T
appar at us of c|3?n?ﬁﬁ%Pgﬁgyﬁéﬁﬁéﬂﬁgﬁﬁg?ng?@%&%ﬁﬁ%&Fgﬁéﬁﬁgﬁghg?5%%%%ﬁmgﬁ%

t he base t dispessd atta first egégithe eignze! srtdecskeond telilisnttnfegbappisposediasa se@ehd edhof the

appar at us Lﬁ n‘tgllanping together in a stack at | east one tray adapted to

hold a plurality of integrated circuits in pockets disposed therein and a
cover, the apparatus

20. The apparatus of claim 18 wherein the pressure members include a first resilient member
disposed on the base opposite the first protrusion and a second resilient member disposed on the base

opposite the second protrusion.

21. The apparatus of claim 17 wherein the pressure members are attached to the first and second

protrusions.

22. The apparatus of claim 21 wherein the pressure members include a first resilient member

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

23.  The apparatus of claim 16, further comprising flexible retainers attached

to the base to assist in securing a stack within the apparatus.

24, An apparatus for clamping together in a stack at least one tray adapted to
hold a plurality of integrated circuits in pockets disposed therein and a cover, the apparatus
comprising:

a base forming a bottom of a channel, the channel allowing for the insertion and
removal of the stack;

first and second restraining segments attached to the base that together with the

base form a channel structure; and
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conprising: a base formng a bottomof a channel, the channel allow ng for
the insertion and renoval of the stack; first and second restraining
segnents attached to the base that together with the base form a channel
structure; and 10 at | east two pressure nmenbers attached to the channel
structure, wherein each pressure nenber applies pressure on the stack to
clanp the stack together between each of the pressure nenbers and part of
t he channel structure. 25. The apparatus of claim28, wherein each pressure
menber applies aplewss b pressureangyaersiafached toghpelanpd sepctuse, wheeeineaghk. 26. The
appar at i i igg] r.usl t d from each
restr f%?ﬁgﬁgéﬁﬁéﬁﬁﬁgEV%Hﬁigggﬁgﬁggﬁﬁg' f %%%%&&%@%paﬁggﬁfﬁ (ﬁgﬂétack i's

cl anpedestageihbers et paeerf the dhennet gtuctusd. ons and t he two pressure menbers, and
wherein the two pressure nenbers are |ocated on a | ongitudi nal axis
orthogonal to a wall of the channel structure. 28. An apparatus for

cl anpi ng toget hes, i NTae Sipafdfusd claR@ 3, whRid dasl pREBRIRI TPl a plurality
of integrated circuits in pockets disposed therein and a cover, the

appar aressiTe Wranoriinmg 2 parimageofithestaey. an outer edge that is linear along its
entire surface and formng a bottomof a channel, the channel allow ng for
the insertion and renoval of the stack; first and second restraining
segnent s attached toThhepfasass dof hiaim 2§ dethee comprisingtph@nibmaethfitextend channe
strucuﬁgg; agg at. | east two pressure nenbers attached to the channel

st r uct TR FraFaNAS &80 br essur e nenber applies pressure on the stack to
clanp the stack together between each of the pressure nenbers and part of

t he channel structure. 29. The apparatus of claim 28, wherein said apparatus
is a unitary asdémbl yhe apparatus of claim 30, wherein the stack is clamped together between

the protrusions and the two pressure members, and
wherein the two pressure members are located on a longitudinal axis orthogonal

to a wall of the channel structure.

28. An apparatus for clamping together in a stack at least one tray adapted to hold a plurality of
integrated circuits in pockets disposed therein and a cover, the apparatus comprising:
a base having an outer edge that is linear along its entire surface and forming a bottom of a

r.;hannel, the channe] allowing for the insertion and removal of the stack;

first and second restraining segments attached to the base that together with the base form a
channel structure; and

at Jeast two pressure members attached to the channel structure, wherein

each pressure member applies pressure on the stack to clamp the stack together between each

of the pressure members and part of the channel structure.

29. The apparatus of claim 28, wherein said apparatus is a unitary assembly.
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