; BCe3ew. nu+(D6TN & 2 "~VfN 200? ' ""'" This invention relates to
t.npr-ovenents to packaging, nore particularly but not exclusively for)

el ectroni c conponents such as el ectronic connection Electronic devl 2eiNu2602
general |y made of several conponents assenbl ed together. Such conponents
are usually manufactured at different | bcations from where tham,”m

assenbl ed, and transporting the conponents between | ocations MHMEW
difficulties. Furthernore, conponents used in the manufacture oOf el ectr c

devices are often delicate) and it is essential to keep them gene;¥f'f§y free

fromdirt and dust. It is ales necesszoi d bendi ng any '
pi ns present on the conponents The us packagi ng tubes hashﬂﬂ&ﬂﬂﬂlmmmmm%d
as a solution to the problens of transporting el ectronic conp )

Packagi ng tubes allow el ectroni c conponents such as el ectroni c corfit®tors,

to be packed to a high density. The tube protests the el ectronic conponents
fromdirt and duet) and from nechani cal damage durjing transport, The tube

;L) ! ! P,
is filled w th Ehieinsaiondaiatesta iImpeomenibto RARKESIEE ST PHEFSI2EY bt { od
into the open end of the tube to prevent the conponents fromfalling out.
The opposesgklasigelyf for helettadrec icompodersts isnvioes bleetretiioppanastdrer ned by punched
in sections of the tube, The renovabl e stoppers) have to be renoved before
t he packaging tube is |loaded into an assenbly machi ne, the tube guiding the
conponents into the machine in the manner of a nagazine G eat care has to

be taken in rermmving  the stopper(s),,however, as.ones renoved, .support of
the el ectroni c%ﬁﬁb@ﬂ%%gﬁ’% Ef)eog .J"“yf T\éﬁﬁ E’J[f-\lsﬁ‘ffﬁ"i "Qmﬂ‘ﬁngmiss“iﬁ'?@Fgul arly so
with the two stopper design since once the first stopper has been renoved,
support f ¢cegetime. Siicle cofpvhents ermpusvally snimfachaned it [diffétent lohatianisfyomnfwhdre
conponents in the tube before the second stopper can be renoved, Since the

el ectr oni ¢he30aRMAEGHhBled] End) Grahspddtiig FHecottiy ch@n s tetivedn fochtichs\dahprescnie
tube, janm ng can occur. Productivity is thus decreased by the tinme spent

. o AT A Sy BSR40 Pt BELBHBRN A
I nvention otﬂggrd%lilcgtef) LT?X Iitdi%desge%%iléfl?c: Egepct%e r!gésnle{']uquafrgeo Eagll Qi?’tr and dust. It is

also necessary to avoid bending any connecting pins present on the components.

The use of packaging tubes has been proposed as a solution to the problems of
transporting electronic components, Peckaging tubes allow electronic components, such
as electronic connectors, to be packed to a high density. The tube protects the
electronic components from dirt and dust, and from mechanical damsege during
transport, The tube is filled with the components and one or two removable stoppers
are inserted into the open end of the tube to prevent the components from falling out.
The opposed end of the tube includes immovable stoppers formed by punched in
sections of the tube, The removable stopper(s) have to be removed before the
packaging tube is loaded into an assembly machine, the tube guiding the components
into the machine in the manner of & magezine, Great care has to be taken in removing

the stopper(s), however, as onoe removed, support of the electronic components is lost.



fillable with itens to be packaged through a first opening, at |east ono
second opening being fornmed in the container proximate the first eni.n

and a stopper formed of elastic material, the stopper being defoﬁﬁﬁbﬂgqgmﬁz
insertion through the second opening to forman obstruction in the
cont ai ner, the stopper including neans2for engagenent with the second
openi ng conprising at | east ono notch for receiving an edge of the second
openi ng whop i s engagenent therewith, a leg form ng a aide of the notch end
an armportion extending fromthe leg) the arm portion bei ng engageabl e

with the ' | eni

erbodi monfigr HepEuIAfh 3530 U GESRBEOARC0ndd UR BaChEbEE Ny |,

t ube) vthch has a groove or slot for receiving conplenentary slots or
grooves Peen rrmexadp svrporkiarpnscside of &y componcRy 18 Pftopr{@p\snmgsﬁmsrqfébei n a
face of the container opposite the second opening for supporting the

i nsert edcshppidits dthe tubl befddedhe @btbnd ek ven beaenioopheSinde thesi ti on.
Further, the stopper is preferably formed of elastomc material in an

el ongat e BN i : i ed
From t ho®Baagtte-seifbHeRANEE oo EnyaCSebot £ Hm SMALIAIAEHEARE, Alafa°
container. The invepti,on al ?%81 ext end n el astic, sto,p%er for use with

, S LO ;
t he abov&¥hBREY o RERAUSHYILY IF CESASERY ﬁéﬁ? tigie {PgRt IhYRARTRERE NSw be

descri bed, by way of exanple, with reference to the acconpanying draw ngs,
in which: Figure 1 is a perspective view of an enbodi nent of a packagi ng
tube of the invention. Figure 2 is a side view of s stopper for use in the

enbodi ment of yfi ' i AvestRStoSHrovide FckigiRY wilich ABlelidRE Of
Figure 1 showlﬁgggﬁgfgcopdpgyfeg%&Fihau@‘er 2%%flsertgd. r?’Z\ﬂlcpaéclkg/gi ngc:j coﬁtlgi&ﬁer in

the formof a ho‘blﬂgw ﬁube bei ng an enbodi nent of the invention will now be
descri bethrRaYe LUfHCUMes o the figures. As shown in Figure 1, the

packagi ng tube 1 is an elongated holl ow tube having a generally

rectangul ar’ cross section. The packagi ng tube 1 has openings fornmed at
both ends 15 and 16. The el ectrical conponents 2 to be packed are inserted

into the tube fAsmimgdo the imveatioh @héredy prdvided pARafigl ddGpNiAg Brovmane 15
by punched in sections 11 of the tube. The
fillable with items to be packeged through a first opening, at least one second opening
being formed in the container proximate the first opening; and a stopper formed of
elastic material, the stopper being deformable for insertion through the second opening
to form an obstruction in the container, the stopper including means for engagement
with the second opening comprising at least one notch for receiving an edge of the
second opening when in engagement therewith, a leg forming a side of the notch and

an arm portion extending from the leg, the arm portion being engageable with the

container adjacent to the second opening.

In a preferred embodiment of the invention, the container comprises an
clongate hollow tube, which has a groove or slot for receiving complementary slots or
grooves in the components to be stored, 2nd two third openings formed in a face of

the container opposite the sscond opening for supporting the inserted stopper and



packagi'ng tube 1 hoe |ongitudinal grooves 14, which match corrsponding
‘not.ches 21 ~i 2 JUN 2002 4 an the electrical conponents 2, Thﬁ &r oovei &4
and notches 21 guide the electronic conponents as they nove wt 12 Jhd 0
tube, and help prevent slipping and jamm ng when the conponents are packed
and uhpacked. The packagi ng tube 1 al sodas a generally rectangul ar
transverse opening or slot 12 situated adjacent to end 16 of the tube. Two
slots 1,3 are situated on the opposed side of the tube 1 to slot 12. Slats
13 are of simlar width to, but are generally shorter than slot 12. The
tube 1 als s two paral,lel sl|ot 6, ,one at each_e of th lot 1 Z, A
st opper of %pr@“%&‘c?t pRA 189 HEE‘E' J fh°rfgwpﬁé’§jgr§£°r"&ﬂ¥ OfRehOt ef erence to
Figure 2, Stopper 3 is an elastic nenber of generally el ongated shape and
is fornmed wiasteesriramatecial imumalongete shepe. dihd. stenpen inolideg antrdenst pneimslarged
conprises a leg 32, a notch 31 forned adjacent to the leg 32 and an

enl arged segedtionnspaded EroROtHelindke Theam pditioiipeeitRatily chpycatanpgikture irf tHeTed
adj acent to the notch 31. An armportion 42 extends fromleg 32. The arm
portion 42 ci:ﬁta{ %rrrred at approximately right angles to leg 32 and the arm
portions at each end of the stopper 3 point towards each other. A
protrusion 48 is provided on each arm portion 42 adjacent the connection of
the armportion 42 to leg 32. The stopper 3 is of a constant width slightly
smaller than the width Wof the Blots 12 and 13. Stopper 3 is forned front
el ast oneri ¢ mat eTheainyestidrholag lextehdeto steriestic glopperdforusaivdthahean appropri ate
elasticity may be used. During the packaging process, electrical connectors
2 are inser A the packaging tube 1, Wen a sufficient
nunber of ealbgg% H%grﬁiugﬁanﬂ?g?%rgs has been peaked, the packaging tube is

seal ed by the stopper 3. The stopper 3 is bent into the 12 J U1V 2002
5 U shape by squeezing the ends of the stopper with the fingers, for

exanpl e The resul ti n% U- shaped stopper is inserted into slot 12 of

packagi ng tube 1Angmbodimeniiafthe,invantien,Willingwbedessribed, byt wry |of gxampls; ot
on the outer surface of the tube 1, Wen the stopper 3 is released) the

U- shaped stviglp esfeidnee td thexdceompanying depwihgs, iotwitiels 31 of the

Figure 1 is a perspective view of an embodiment of a packaging tube of the invention.
Figure 2 is a side view of 8 stopper for use in the embodiment of Figure 1.
Rigure 3 is a cross-sectional view of the tube of Figure 1 showing the stopper of

Figure 2 inserted,

A packaging conteiner in the form of & hollow tube being an embodiment of
the invention will now be desoribed with reference to the figures. As shown in Figure
1, the packaging tube 1 is an elongated hollow tube having & generally rectangular
cross section, The packaging tube 1 has openings formed at both ends 15 and 16. The
clectrical components 2 to be packed sre inserted into the tube from end 16, and are
prevented from falling out from end 15 by punched in sections 11 of the tube. The

packaging tube 1 has longitudinal grooves 14, which match corresponding notches 21



stopper' 3 to nove towards edges 121 of the slot 12. Conpl ete engagenent of
the.notches 31 with edges 121 is then obtained by adjusting the position_ of
the notches 31. The armportions 42 are then inserted into resp‘laQthUN 202t s
46) Thi s arrangenment has the advant age o‘{ hel ping to hold the stopper 3 in
place 'in the tube 1 and hel ps to prevent the stopper from being dislodged
during transportation by contact with an external object such as anot her
tube, As shown in Figure 3) when engaged) slots 13 receive portions of the
stopper 3 thus causing the stopper to adopt a 'W shape in the tube 1. This
conf i gur at i wnthoredectriead composendp@eThé goonvex tld rutid mptahes 2 ldguide thepeledtamiing
tube to any great degree thus avoiding the possibility of the stopper

acci dent al | gori}Riehi3Gis Ay M6vE WA thedfubl Ngnd hélp rﬂli'E'\ie'ﬂg sRfgihg ‘Hh]EI Hadihigt er nal

obj ect such as anot her tube. The configuration also provides for nmare
secure retentiop of the sto r.n.t t uhe. e _electropic .c nents,

bei ng packed tH tqoqu%f!g,tstﬂtﬁﬂﬁ%g@g@?ﬁ@rfﬁg&; :EE? 8‘%‘?‘&%@@& #ﬁ&%ﬁh i ng
out of the end 16 of the tube by the presence of the stopper 3. The
presence oftefinallyfeetepgiiarcisansyerse opening of sigh Jarsityated adincsnklo end 16 gf the y of
t he stopper 3) particularly of the notches 31. The stopper 3 is renoved

fromthe packadlwg statbé3 hrdgituaped orc diei apposéd ide ef tho tube- t2s181N2 28138 63 t he
ends of the stopper, by engagi ng protrusions 48, renoving armporticos 42

fromslots 48 ofRfnikal w1aes to3 buk W;Q,@‘*%Z@n&%?‘“ tHhg s?%toﬂlf?e‘i‘hp?ﬁﬁlgl Htﬁl:'t}ﬁg thicP™m

the tube once these formations h I sengage n practice,

operator of t assenbl chine can use his or her fingers to renove the
st opper frcﬁﬁt{i&é ’B’jﬁ:gg’ggwgﬁtﬂﬁgeﬂﬁ?ﬁt@ g‘f’ﬁé’?'e action with the fingers using
the protrusions 4B to gain a better purchase ors the stopper. Productivity

is increased conpared to packagi ng tubes of the prior art because the
renoval of the stopper is sinple and rapid. As the obstruction provided by

the stopper is rArgwgdr o tiendesgibedsbrnbbdifGna Gl ndembé deseiibbd ovitd RErehdetto
conponents within the packaging tube is reduced. As the stopper is inserted

and removedkighym.{ KBS ifn el Wb A SURRBIAY o hdalla AL, oS, REKGD! N0

tube can b nserted I'nto an assenb machin énova

stopper, further reducing the risk qQf .,jamm ng in conparsion with the prior
art PP wnIt engagemeni fikans st eacﬁ eng. ELc engagemeont means comprises a leg 32, Q

notch 31 formed adjacent to the leg 32 and an enlarged seotion 33 being thicker than
the middle of the stopper 3, formed adjacent to the notch 31. An arm portion 42
extends from leg 32. The atm portion 42 is fortned at approximately right angles to
leg 32 and the arm portions at each end of the stopper 3 point towards each other. A
protrusion 48 is provided on each arm portion 42 adjacent the connection of the arm
portion 42 to leg 32. The stopper 3 is of a constant width slightly smaller than the
width W of the slots 12 and 13. Stopper 3 is formed from elastomeric material,

although other semi-rigid materials of an appropriate elasticity may be used.

During the packaging process, electricel connectors 2 are inserted into end 16
of the packeging tube 1, When a sufficient number of electricel connectors has been

packed, the packaging tube is sealed by the stopper 3. The stopper 3 is bent into the



It should be understood that the formof the invention described hereinis

to be taken as a preferred exanple and that various changes and 'I)r?di Qgt'qﬂzs
may be nmade without departing fromthe scope of the invention, F é! n% )

the stopper may al so engage only a single opening 13 ma 'U shape and may
be pre-noulded into a Uor 'W -shape, § lal 'y ~ ,~1-~1". 2002-' 1.
Packagi ng conprising a container fillable with itens to be packaged through
a first opening) at |east one second opening being forned in the container
proxi mate the first opening; and a stopper formed of elastic material) the
st opper being deformable for insertion through the second gggni n,cI{ to form
an obst r uctrsbape hysqueezing the rafy of the WeRnRsYith the tivgetty fregramPlS, TRtgagenent
with the second opening conprising at | east one notch for receiving an edge
of the secrseltingclMshgpedhetoppen is insgagkintmslot 2 rof\patkeging luby F,asnndigeted diyle
of the notch and an arm portion extending fromthe leg, the armportion

bei ng engagal & idifudes, |2 reBFbR BRI butkCaleiBe HEGRE RPEWRED e

Packagi ng as clairned in clai ereln the armportion engages an
aperture forned inp the cpniajner. 3. Pac I, s,clai,med in aimil.qr
T ol m o) | RePRsTiH TR thal debed MgPPScs il el aReR e Baiehial o5 e
Packagi ng as clainmed in any preceding claim in which the container has a
groove or stbpperfitn moyedowandg edpeepl HnehtharsjotsiZot Somplaie gugagsmient pfithe

conponents td be stored. 5. Packaging as clainmed in any preceding claim in

whi ch the gérepaes! gt @lgeed20fs tHeasdbmined by majuetihgithe position) biNtHROR2ckes @B 1,
Packagi ng as clainmed in any preceding claimwherein the stopper is

TS24 N LS st ) 8, 0 St 0

at toast ono e _ i _ romatt en ereof 8. Packagli ng as
"t Tace B° Veneen o4 Rk lsobaR (b PHBPSLhBIRGE o AfgtebE ! SLBERE ) the
i nserted stopper,

prevent the stopper from being dislodged during transportation by contact with an

external object such as enother tube. As shown in Figure 3, when engaged, slots 13

receive portions of the stopper 3 thus causing the stopper to adopt a 'W' ghape in the

tube 1. This configuration prevents the stopper from extending outside the packaging

tube to any great degree thus avoidng the possibility of the stopper accidentally

popping out by contact of the protruding part with an external object such as another

tube. The configuration also provides for mote secure retention of the stopper in the

tube.

The electronic components, being packed tightly into the peckaging tube, arc
prevented from falling out of the end 16 of the tube by the presence of the stopper 3.
The presence of the cnlarged sections 33 on stopper 3 increases the rigidity of the

stopper 3, particularly of the notches 31.

The stopper 3 is removed from the packaging tube 1 by application of foree to



9. Packaging as clained in claim@8, having two third openings spaced one
fromthe other. 10, Packaging as clainmed in any one of the precedi cl ai s
wherein a protrusion extends fromthe arm portion adjacent e JUbn tion
of the armportion to the leg, 11. An elastic stopper for use with
packagi ng as clainmed in any of the precgding cl ai ns.
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shifting end jamming of the clectrical components within the packaging tube is
reduced. As the stopper is inscrted and removed from the side of the tube, as opposed
to the end, the packaging tube can be inserted into an assembly machine prior to the

removal of the stopper, further reducing the risk of jamming in comparison with the

prior art,

It should be understood that the form of the invention described herein is to be
teken as u preferred example and that various changes and modifications may be made
without departing from the scope of the invention, For example, the stopper may also
engage only & single opening 13 in a 'U' shape and mey be pre-moulded into a U- or

W-shape,
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1. Packaging compriging a container fillable with items to be packaged through a

first opening, at least onc sccond opening being formed in the container proximate the
first opening; and a stopper formed of clastic material, the stopper being deformable
for insertion through the second opening to form an obstruction in the container, the
stopper in¢luding means for ¢ngagement with the second opening comprising at least
one notch for receiving an edge of the second opening when in engagement therewith,
8 leg forming a side of the notch and en erm portion extending from the leg, the arm

portion being engagable with the container adjacent to the second opening.

2. Packaging as claimed in claim 1, wherein the arm portion engages an aperture

formed in the container.

3, Packaging as claimed in Claim 1 or Cleim 2, in which the container comprises

an elongate hollow tube.

4, Packaging as claimed in any preceding claim, in which the container has a

groove or slot for receiving complementary slota or grooves in the components to be

stored,

5. Packaging as claimed in eny preceding claim, in which the stopper is formed of

elastomeric material.
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8. Packaging as claimed in any preceding claim, which has at least one third
opening formed in & face of the container opposite the second opening for receiving

the inserted stopper.

9. Packaging as claimed in claim 8, having two third openings spaced one from
the other.
10, Packaging as olaimed in any one of the preceding cleims wherein a protrusion

extends from the arm portion adjacent the connection of the arm portion to the leg.

11.  An elastic stopper for use with packaging as claimed in any of the preceding

claims.



