2216875- Cont ai ner 5 This invention relates to containers for articles

and in particular to the closing of such containers. The invention relates
particul arly, though not exclusively, to containers for articles su % 6875
Integrated circuit devices. Integrated circuit devices, typically in dual
In-line 10 package (DIP) form are convenrlénally protected during

transport sa@d handling by being carried in containers known as sl eeves or

rails. Typically, such a rail conprises_an extru5|on of anti-static
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devices may be sl;d into the interior of the rail and

carried therein in end-to-end relationship. The rails are
also designed to be loaded into automatic insertion
machines.

20 In order to prevent the DIP devices from sliding out of
an end of the rail, it is known to stop the end with a plug
or with a pin which passes through holes provided in top and .
bottom walls of the rail; in either instance the plug or pin
is typically an interference fit. .

25 ‘A soft plastic plug is usually preferred because it is
easier to remove and the softness provides a small measure
-of cushioning for the devices. Also it a tight fitting pin
~is used, it is possible that it will cause an internal burr
on the end of the tube which can cause problems with the

30 release of the devices.. However; it is difficult to
reliably remove such pins or plugs automatically by machine
and therefore, most such pins or plugs are normally removed
by a hand-held claw-type puller, by pliers or by an
operator's fingers. Correspondingly thumb or hand pressure

35 is normally used to insert the pins or plugs.
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Whet her their manipulation is by hand or by a puller, the use of pins or

pl ugs invol ves tinme-consunmng effort by 5 an operator reducing the
production capabilities of the production line. |In addition pins can
beconme | ost or dropped into high tol erance machi nery during handling and °
the | oss of one or nore pins fromthe endzof the rail can- cause I nadvert ent
enptying of one DIP, or usually many nore, fronlthe rail. The;J
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removal of TRECHER d8s23 Saser, Mpich, Hequings

CONMME Ci aI shec tabesl to de Hma]lilzﬁd sa‘ thiat [thes TIPS RueNtfed By provi de a
contain ggﬁgn% rated circuit devices wherein the:above di sadvant ages \J/
may be ver | east alleviated. 35 In accordance with the
present inventi Mtama&ﬁvsqomlma:gam ®tesr hiaye deerpprapasedit edfaxt ed

circuit devipgahpieProh ¥% Patent No. 4533043 there is known a rail
' having an end-closing arrangement in the form of a spring
finger extending into the hollow interior so as in a rest

20 position to prevent inserted devices from sliding out of the
rail. Devices may be inserted into the rail by sliding

. underneath the finger so as to deflect the finger
sufficiently to allow the devices to enter the interior of
the rail. Once a device has been inserted past the fingef,

25 the finger springs back to its rest;position. With such an
arrangement, however, the devices may be damaged by contact
against the finger during insertion and also removal of the ',;J
devices is compromised by the need to maintain the finger in.
a deflected position while allowing'sufficient.access for

30 removal of the devices. Such known rails have not achieved
significant commercial success.

It is the object of the present invention. to provide a
container for integrated circuit devices wherein the above
disadvantages may be overcome or at least alleviated.

35 In accordance with the present.inventionithere is
provided a container for one or more integrated circuit
devices comprising:
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-3- a body having a longitudinal cavity therein for holding at |east one
sai d device, an opening for inserting and 5 renoving said device fromsaid
cavity and closing neans integral with said body for closing said opening
to contain said device within said body; characterised in that said closing
means conprises: a nmenber attached to a wal® of said body so as to be 10
resilientl'ywextendable into said cavity; and a formation within said

ity, id mber, being resilientl bl e bet yween figst _posjtiop in
which it is subst3nPPa¥| JoEiad, 2 fouuttudinel, caulby rhezein 56¥: heldhng,
second positiah leashi ohei said deviads anropeningdfornvihgenbiingngades said
formation andeéshingnbhyal 86Y3chheL6H L0180 caPEP éﬁadcfggﬁhggme ays. It
wi,l I be appreciated That since the nenber can be Tocked I'n a position so
that it cl oseknte@grabcWiky sphd hedvcEercahosingosridcapeningety Fantaén

rail using a y8id@ d@vicapwitHeni gaidvbbay;al so. all ows strai ghtforward
I*oadi ng and unl oadj ng.of the deyices. It _w.ll_ also be appreciated that
since the Iockingg%?g?ﬁ&eﬁéﬁﬁ rxPsgﬁggiF?iﬁt?l?ﬁénﬂeﬂﬁﬁﬁgnﬁ?mEFéﬁeﬁét as a
. shock absorber pravmembey pttached tenagwald dfvsaid Modyngotas £6 bandling
and transig§ Sfégfiiehtlyﬂhktéhﬁgbﬁé @ﬂ@gegggaeea%geg-daﬁdto the sinple

t he menber can be p

design of the iInventlon oer, roduce Uring the rai
manuf acture as an®i ROrmALiepewWithdn padd| GRWEE¥o extra cost and that this,

together with thesggapmeinbe2Obeling pakidieat1pi A6vablerbetfeehaUEiEstn
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descri bed by tayopénesadyfl epenling antihar seeondcpostbtibn dncwhpehyitg 35

drowngs, 15N ¥P4Elas across said cavity and engages said formation and
resiliently locks therewith to close said opening.

Thus, it will be appreciated that since the member can
be locked in a position so that it closes the opening, the
devices can be confined securely in the rail using a very

20 simple design, which also allows straightforward loading and
unloading of the devices.

- - It will also be appreciated that since the locking of
the member is resilient, the member may also act as a shock
absorber preventing possible damage to devices during the

25 handling and transit stages.
. It will also be appreciated that due to the simple
U design of the invention the member can be produced during
‘the rail manufacture as an in-line operation involving no
extra cost and that this, together with the complete
30 elimination of pins and plugs, results in considerable
- potential for cost savings.

Three containers for integrated circuit devices in
"accordance with the present invention will now be described
by way of éxample only, with reference to the accompanying

35 drawings, in which:
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-4- Figure 1 is a cut-away perspective view of a first integrated circujt
rail in accordance with the present 5 invention; Figure 2 is a ,
cross-sectional side elevation of part of the first rail shown in Figure 1;
Figure 3 is a cross-sectional side elevation of part of a second integrated
circuit rail in accordance with the |o preéent invention; Figure 4 is an
end view taken fromthe left side of the first rail shown in Figutgs | and

2; and Figure 5 is . a cut away perspective view of a third._integrated

circuit rail in %i%%?ﬂa%cgsm%tEuFﬁ WﬁYeB%ﬁ?PigtlvﬁV%i?Voﬂ: ?iggFﬁ 1 shows

part of an eiitegiedted acireaitntailkt fhisccordafice withi théopgesgnand

transport'n%B$MF>$§§$90nductor devices 22. The rail conprises a body 24
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havi ng a Y "cavity therein for holding at | east one device 20 22
and has an open Bigure. 2 iImcapbougsazseatieonalfigetelpeabienl ofr paztseédtion -
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gl é canté, with their bodies |ocated in the
channel 28 and wWiguree#riseani endsvaew| bakendframchbandeftagidgoofzkhen

respective spfgseofatieshbat! 48T Flquikbs Bogdh@s29f ahlie devices 22 resting on
t he shoul der 8. The nunbe f ' '

r o seg1conductor dEﬁICES ihich can held in
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one or p_gfe%ﬁ§L¥ ?géh ends of the rail by a cut through the top wall 15 \J/
extendin% al K ‘sides of a rectangle such that the '
Figure 1 shows part of an extruded plastics anti-static

rail for use in holding and transporting DIP semiconductor
devices 22. The.rail:domprises a body 24 having a
longitudinal cavity therein for holding at least one device

20 22 and has an open end 26. The body has a generally
trapezoidal cross-section having upstanding tapered walls
1s, extending from a base 14 and a generally planar
horizontal wall 15 connecting the walls 16. Interior side
walls 12 extend from the base to form a shoulder 8 having a

25 connecting top surface 10. A channel 28 is defined between
the top surface 10 of the shoulder and the top wall 15 of
the rail. The DIP semiconductor devices are slidingly U
contained in the cavity, with their bodies located in the
channel 28 and with their terminals 20 located in channels

30 30, 34 on respective sides of the~sh¢ulder 8, the bodies of
the devices 22 resting on the shoulder 8. The number of
semiconductor devices which can be held in end-to-end
abutting relationship will depend on the rail's length.
Various length rails may be employed. :

35 A member 4 is formed integraliy on one or preferably
both ends of the rail by a cut through the top wall 15 : -
extending along three sides of a rectangle such that the |
member extends generally along the length of the rail and is
.deflectable about ah axis 6 perpendicular to the length of
the rail. :

'
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menber extends generally along the length of the rail and is deflectable
about an axis 6 perpendicular to the length of the rail. -5- A
rectangul ar hole 18 is cut through the top surface 10 of the shoul der 8
near the end 26. The hole 18 is sized and 5 ositioned so as to cooperate
with the nenber 4 in a manner which wll €scribed fully bel ow
Refe[rlng nﬁM/aIso f? Fi gure 2 I n use the menber 4 rests in a first
position substantia conti wi t.h the t | 1. 15.and d es

obstiuct the chanﬁeF’-'efé"a’\W’c H”é’lﬁlﬁe rcu%ol -rﬂﬁ’iqi;‘f g’ "{i&tgce 10
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-shoul der an prdly t he curvature of
menber 4 reveras rkp td#fl‘%ct rthe ame@%?%é downward about the axis 5' e

plastics material from which the rail 24 is formed being
- sufficiently flexible to allow the member 4 to be
conveniently resiliently deflected in this way. As the
20 member deflects it assumes a curvature having a centre of
" curvature below the member. With continued application of
the force the end 36 of the member 4 contacts the top wall
10 of the shoulder 8 slightly inwardly of the innermost edge
31 of the hole 18. Further application of the force causes
25 the member 4 to change its curvature so that its centre of
_ _curvature moves above the member. Further application of
\ the force causes this changed sense of curvature to
increase, the end 36 of the member moving towards the edge
31 of the hole 18 until the end reaches the edge. At this
30 point the end 36 loses contact with the top wall 10 of the-
shoulder 8 and rapidly descends through the hole, the
curvature of the member 4 reverting to its initial sense.

The deflecting force is then removed and the member 4 moves
.- slightly upwards until it engages the edge 31 of the hole 18
35 from below. The member 4 remains resiliently locked in this
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The deflecting force is then renoved and the nenber 4 noves slightly
upwards until it engages the edge 31 of the hole 18 35 from bel ow. The
menber 4 remains resiliently locked in this -6- second position (as
showr in Figure 2), the flexibility of the plastics material being
insufficient to allow the stress 5 within6the nenber to di sengage the
menber fromthe hole. Referring to Figure 4, the cross-sectional -,
configuration of .the raiI-ZQFEhoms nore clearly the DI P _sem conduct or
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t he changel O M. t LI .l enel 0 cated in_Chanpel s, 30, 34 on :
respect?%e gggggﬁgFﬂ%hgeéﬁgﬁlEéragggﬁﬁgg%d%#gt%EﬂﬁfﬁagrPﬂegggvpggs'fron1the .
rail, the end ZRefervipngcioi Figuver 4l | thengresansecticnal conféguttaktdonts
second posi g 0pné Y82k NenBRsemdSe bmsaﬁybeﬁe‘lngﬁgga%;etaﬁgﬁhng th the

I nner nbst QQIe edge 31 slightly. inpwardly of"the en ) er, so vy
that when OF%iCe i§e§BSFi§d°PéFFﬁEFdnﬂiﬁﬁ#?thF'E?ihs?ﬁgbx way: 8| Eheool )

in ngn ugmrﬁeﬁb' ércdi pasildehbiybdbtreds inf aCEeASna.fpaQitibﬁ,rﬁﬁ’eHLtﬂeiﬁge
menber a u ving.a cenire of curvajure ow, t nmenber
Furtherl%pzﬁgggé?g%8§$¥€§ei$o£§5 Sgﬁgﬁg t é 28 vngPeéﬁ?lfhgeﬁﬁﬁﬁéis42Po

i ncrease, thecabed3tnoChannelende; Bdvongrespectiveosides obffiethdge 31 of

the hole 1 1t 4 hg end reaches the edge. 25 At this point the end 36
h&ai ﬁftﬁ

| oses contact wt e edge 31 and the resilience of the menber 4 causes
the nmenber rapiHryo¥de¥EQriniead: thej deviges; from thatraidusthet andneét op

wal | 15, noig uspémedf Dnceheefoylovingsaannetd this open position the :
chanelygS o RERETLE e RRSGhRLBIETER0R LA B8 a0l e o
and renoveduembeeséris. in contact with the innermost hole edge 31
slightly inwardly of the end 36 of the menber, so that when
a force is applied (either manually or by using a suitable
tool) in an upward direction,ttc the bottom surface 40 of
20 the member 4, the member 4 assumes a curvature having a
centre of curvature below the member. 'Further'application
of the force causes the curvature of the member 4 to
increase, the end 36 of the member moving upwards towards
the edge 31 of the hole 18 until the end reaches the edge.
25 At this point the end 36 loses contact with the edge 31 and
the resilience of the member 4 causes the member rapidly to
return to its first position contiguous with the top wall W/
15, no further force being necessary.
In this open position the channel 28 is once again
30 unobstructed and remains so without the application of any
force to the member 4, and devices 22 may be inserted and '
removed as desired.

35



35 -7- "1t will be appreciated that in its second positon the nmenber 4
w Il provide a neasure of cushioning for the 5 sem conductor devices, by
way of the hole 18.acting as a shock absorber, should the devices nove
about the rail . during the transportation and handling stages. The devices
are therefore held securely in end-to-end ablitting relationship within the
rail. 10 =« Referring nowto Figure 3, a second integrated circuit rai
53 incorporating the invention is simlar to the first rail describe ith
reference to Fi gurﬂ's %ﬁaﬁ}%.aﬁ%ﬁ%‘éﬂeﬁt‘? S-ha% sl‘h-zfésab%%‘foﬁi%%sf%%gré?%ﬂer
48 is defl ect atembexr st reiEL rprav bdé ramedsura dob lcustuoning efor 46hef t he
menber 15 A48 : i | t | J hat
i,s the way #n sﬁk%%%@? _gé;hg%egi\ghgéh%t?ee E?[ idlééiir%%%lfl?i:f]st% t hat
déscri bed abowhdaalk ahgoxberpeshoyld the devieesmdmeve pRewt ckhes@iln both
of the above Qﬁﬁ“iﬂi%é'ffén rEREDEN D ATANETY g (Stdgés | heThe NEeVDEss 20
e

of operation are identical), ices are | pcked,.securely .and efficiently in
posi tion when &%f Qrg Iy 4%9?%%%&t$’\"/e?‘§d§?%'?% k%]au%ﬁl?ﬂei r second
posi tion such peldtidmeship opithifhatlee B8ikhnd 52 make an angle of 75[err]

fromthe tgqp surfglfgfe gqe?‘}‘]é"'z géli#g&%%iis 24? 4 éSiﬁgégfg{._'éa%yrcgﬂ

Referring]hOM/tq gure odf nen I thg@g{ sent i nvention
~an integratedra¥kp3 incorporatingnthedisventiiernissintlarcsadthey fdyshf

T T edde 4 fs s oot ws Piias T g et
. ] on at |eas
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Si ﬁles of a recidry femotéhfromsthe éndnglfrhandthy éhd £6dofdthe Thenberhe
reIL/CS Sl RS i BARRL: M EAERR LAY 805 obliel! hi Blokds, 1!
that is the way in which the member 48 engages the hole 54,
is identical to that described above for the end 26.
It has been found in practice that in both of the above
described first and second embodiments (since their methods
20 of operation are identical), devices are locked securely and
efficiently in position when the members 4 and 48
respectively are locked in their second position such that
‘their top surfaces 38 and 52 make an angle of 75° from the
top surfaces 15 and 55 of the rails 24 and 53 respectively.
25 - Referring now to Figure 5, in a third embodiment of the
-present invention, an integrated circuit rail 60 has an end
_ 61, which can be closed by way of a member 78 so that the
DIP semiconductor devices 22 are contained resting on a
. shoulder 66 within. The member 78 is formed integrally on
30 at least one end of the rail by a cut through the top wall
68 extending along two sides of a rectangle, a third side
being formed by the end edge 76 of the wall 68 such that the
member extends generally across the width of the rail and is
.- deflectable about an axis 74 forming the fourth side of the
35 ‘rectangle and lying parallel to the length of the rail.
= - It will be appreciated that the member 78 may also be
' 'formed inwardly from the end of the rail, whereby the third
side of the member, instead of being formed by the end edge



35 rectangle and lying parallel to the Iength of therail. It wll be
appreci ated that the nenber 78 nmay also be forned inwardly fromthe end of
the rail, whereby the third side of the menber, instead of being formed by
t he end edge -8- 76 of the wall 68, is f or med by meking a cut through °
the top wall 68 so that the cut extends-aBong three sides of a 5 rectangle,
with an axis formng the fourth side of the rectangle as in the apgve
described third_eppodi t. Thi,s arrangenent provides a portion oF the top
Wall 63 |yi A6 BEL BBENVARL Efivr 42 20ERGR PHoAKIBE: a7 §ukn FRRESE. Fhedser76
of the top wall. 680so thafhchmethmdexhﬁnuhianthEthméeGEiﬂasonened and

5 and 3 SnotPEERRbRR] WIS ARSI SRARRNE chl slEehtifes M T, T O

rests in a reetangdei eisodTs dher alove described: rl:gdmsembmindwtt.opmsl 68. 4

The end 61 pgy ahgaﬁdnlavp&w éwaapwt%nt (ﬁs Epe vall ied Xi%y]wd

direction so tha he menher I s defl ecte out th s 74.
Wth continR€EVEsH the t&'}r@f pdr the member I8 gnd fbeendeedge
contacts thaftenemmbb @4a1af, t he shoul der 66 20 sllghtly i nwardly of one of

t he edg 63 of shoul de r,t her, Li.c n of t force .causes .t he
menber' Saend 82 Wﬁ&ggpﬁhéde%gﬁg éaﬁpggé %ﬁ EP €¥ﬂﬁﬁ e
end reachessﬁ.nélanl'g&p M&dslel sescnibedhabeve E2ri ahesmd.ﬂisatshown Hint he

shoul der '66e3ad-bs 57k  deld Ssieedechld WAL 128eS W Wadom by, on

one side of ecting force i ST Ren T arbvad and t he
nmember 78 nb¥def Gﬂhards until its end 82 engages the interior side mall 84

whi ch forms thewﬁbonbmeﬁ&s Yeisdldf lin helﬂWsEheds%iw skttt iy

shoul de The ns .resili ntI 0 t hi,s sec d U
bosi 1 | ohvi CRPRLBREUS, FHFS 8 thp iy S En st.d8 13808 BT i n ar
upwar d applying a force to the member 78 1n a downward direction so

that the member 78 is deflected downward about the axis 74.
With continued application of the force the end 82 of the
member 78 contacts the top wall 64 of the shoulder 66

20 slightly inwardly of one of the edges 63 of the shoulder.
Further application of the force causes the member's end 82
to move towards the edge 63 of the shoulder 66 until the end .
reaches the edge. At this point the end 82 loses contact
with the shoulder 66 and is rapidly deflected into channel

25 85 which is formed on one side of the shoulder 66. The
deflecting force is then removed and the member 78 moves
upwards until its end 82 engages the interior side wall 84 <
which forms the shoulder 66, slightly below the top wall 64
of the shoulder. The member 78 remains resiliently locked

30 in this second position within the channel 85.

To open the end 61, force is applied in an upward
direction to the member 78 so that its end 82 moves upwards
towards the edge 63 of the shoulder 66 until it reaches the
edge. At this point the end 82 loses contact with the edge

35 63 and the member 78 rapidly returns to its first position
contiguous with the -top wall 68, no further force being
necessary. The devices 22 can then be inserted or unloaded
unobstructedly. '
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direction to the nember 78 so that its end 82 noves upwards towards the

edge 63.0f the shoulder 66 until it reaches the edge. At' this point the end
82 | oses contact with the edge 35 63 and the nenbe arns to
its first position contiguous with the top wall ei ng
necessary. The devices 22 can then be inser®ed or un Mﬂiﬂ Edly.
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integrated circuit devices conprising: a Eodg having a | ongi tudi nal cavity
~therein for

removing said device fromsaid cavity and closing neans 10 integral with

ooty Borag o5 RIchAEd 10031 eR9 LReCBR! Able Thiedruled Wiblhl>Ret108d):

characterised I n that sa

hol di ng at 1east one said de

-opening for inserting and

0Sl1 ng I Ses me

wal | of said 5889r§§1§9~t0 be reS|I|entIy extendable into said cavity; and
a formati ahpediyhhavdaigd a a.bht;uuaahdlneab% behagreifSigorent | y

rmovabl e bet wegn firs Qsi I's substantially ¢lear of said
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tPlGnW§&Fd°ﬁeﬁBé§ pogdy: 88 @St fonbeai d
resiliently extendable into said cavity:; and

a formation within said cavity,
said member being resiliently movable between a flrst

- position in which it is substantially clear of said cavity

to open said opening and a second position in which it
extends across said cavity and engages said formation and

‘resiliently locks therewith to close said opening.

2. A container acéording to claim 1 wherein said
formation comprises a shoulder.

3. A container according to claim 2 wherein in said
second position said member engages against a side wall of
said shoulder.

4. A container according to claim 1 wherein said
formation comprises a hole.

5. A container aécording to claim 4 wherein in said
second position said member locates within said hole and

. engages against an edge of said hole.



engages against—an—edge—of—said hole. 35 6. A contai ner according to

claim5 whey b g i | second position said nmenber extends downwardly and
inwardly 5 m"m,ﬂﬂaﬁg Mﬂjy 7. A contai ner according to claim5
wherein in sal dc i on said nenber extends downwardly ,and ’
outwardly within said cavity. 10 8. A X@ntai ner according to claim1l
wherein an opening is provided at each end of said body. 9. - A -Qaat ai ner
according to any preceding clai mwherein 15_sai d_body cqnpr,i ses .g*general ly
tr apezoi dal 6er ossAsEontainery acgoxrgddng for CAadsy & Wyersimhyn, ing claim
wherei n sai deBofiil positiohd safids menbergiesteandsr dovnwaddlyl and Anwantidiyner
according toigﬁx prejﬁgin% | ai m wherein said body is fornmed of plastics
material® 1% Bofifan & & 3Brding to any preceding claimwherein said
body has a coating of anti-static material. 25 13. A container .

substanti al by as RenRtadinee AN tY laiel & Whetdin HiwAa 1, 2 and
4. Figure 3sgor::ox|:1|dg lf:roesi'Stign tsg, da(l;nce(ljnrlg%?:ngxr%%n%rsa\go%%ar%q.y%and outwardly ;
within said cavity. | '
10
8. A container according to claim 1 wherein an opening is
provided at each end of said body.

9. A container according to any preceding claim wherein -
15 said body comprises a generally t:apezoidal cross-section. -/

10. A container according to any preceding claim wherein
said body is formed of semi-rigid material.

20 11l. A container according to any preceding claim wherein
said body is formed of plastics material.

12. A éontainer according to any preceding claim wherein
said body has a coating of anti—static material.

25 _ .
13. A container substantially as hereinbefore described
with reference to Figures 1, 2 and 4, Figure 3 or Figure 5 J
of the accompanying drawings.
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