particul arly, but not exclusively for, elec t ¥%uch as

el ectroni c connectors. El ectroni c dev Ces are general |y made of
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Packagl ng . .Thiis invention relates to W tQ packagi ng, nore

manuf actured at different |ocations from where

transporting the components between | ocakions can present difficulties.
Furt hernore, conponents used in the manufacture of el ectronic devices are
often delicate, and it is essential to keep themgenerally free fromdirt
and dust. It is also necessary to avoid bending any connecting pins

present on the components. Packaging

This invention relates to improvements to packaging, more particularly, but not
exclusively for, electroﬁic components such as electronic connectors.

Electronic devices are generally made of several components assembled
together. Such components are usually manufactured at different locations from where
they are assembled, and transporting the components between locations can present
difficulties. Furthermore, components used in the manufacture of electronic devices are
often delicate, and it is essential to keep them generally free from dirt and dust. It is also
necessary to avoid bending any connecting pins present on the components.

The use of papkaging tubes has been proposed as a solution to the problems of
transporting electronic components. Packaging 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 damage 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 two stoper design is prefered since it requires less material and is thus cheaper.
The opposed end of the tube includes immovable stoppers formed by puﬁched in
sections of the tube. The removeable stopper(s) have to be removed before the
packaging tube is loaded into an assembly machine, the tube guiding the compc;nents
into the machine in the manner of a magazine. Great care has to be taken in removing

_ the stopper(s), however, as once removed, support of the electronic comp.onents is lost.

This is particularly so with the stopper design since once the first stopper has been
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The use of packagi ng tubes has been proposed as a solution to the problens
of transporting el ectronic conponents. Packagi ng tubes allow el ectronic
conponents, such as electronic connectors, to be packed to a high density.
The tube protects the electronic conponents fromdirt and dust, and from

mechani cal damage during transport. The,tube is fi I A onents
and one or two renovabl e stoppers are i%serted I nt t he
tube to prevent the conponents fromfalling out. The-q toper—design is

prefered since it requires |less material and is thus cheaper. The opposed
end of the tube includes i movable stoppers forned by punched in sections
of the tube rermitreed; supperbt enessidgpfsh¢ sompeneatstip lastallawing shifting ofithe t he
packagi ng tube is | oaded into an assenbly nachi ne, the tube guiding the
conponents  chpendri€inhé Ribedefore tHeGestndMtdppef can beagmoved: . Siftetit eleafronitas to -
be taken in renoving the stopper(s), however, as once renoved, support of

St apper . desrIPERREAERbIoldts bbatpd PhPutifinR it ictube/ jbfimblglcdn oBfur.

Productivity is thus decreased by the time spent in unjamming the tubes.

It is therefore an object of the invention to provide packaging which alleviates
the above difficulties.

According to this invention there is provided packaging comprising a container
fillable with items to be packaged 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.

In a preferred embodiment of the invention, the container comprises an elongate
hollow tube, which has a groove or slot for receiving complementary slots or grooves in
the components to be stored, and a third opening formed in a face of the container
opposite the second opening for supporting the inserted stopper and holding the stopper
in position. Further, the stopper is preferably formed of elastomeric material in an
elongate shape. The stopper includes at least one enlarged section spaced from the ends
and a means for engagement with the second opening. The engagement means may
comprise at least one notch, the side of which is formed from a leg extending from the
end of the stopper, and which receives an edge of the opening when the stopper is

inserted. In another embodiment of the invention two third openings are included,

: Ttus Sheet Has Been Replaced




2" renoved, support for one side of the conponents is |ost allow ng
shifting of the conponents in the tube before the second stopper can be
renoved. Since the electronic conponents are no |onger prevented from
shifting within the tube, jamrmng can occur. Productivity is thus

decreased by the tine spent in unjamm ng,the tubes. It is
therefore an object of the invention tog%)rovi de packagi ng which alleviates
the above difficulties. According to this invention, therefore,
there is provided packagi ng conpri sing: a contai ner having a wall
structure, a filli ng opening to enable insertion of itens to

spaced one from the other, for receiving the inserted stopper.

The _invéntion also extends to an elastic stopper for use with the abovementioned
packaging.
- An embodiment of the invention will now be described, by way of example,

- with reference to the accompanying drawings, in which:

Figure 1 is a perspective view of an erﬁbodiment of a packaging tube of the
invention.

Figures 2a, 2b and 2c show a plan view, a side view and end view respectively
of a stopper for use in the embodiment of Figure 1.

Figure 3 shows a plan view of the stopper of Figure 2 bent into a U-shape.

Figure 4 shows the manner of insertion of the stopper of Figure 3 into a slot of
the packaging tube of Figure 1.

Figure 5 is a sectional view along line A-A of Figure 1, showing the stopper in
place.

Figure 6 is a sectional view similar to Figure 5, showing a modification of the
embodiment of the packaging tube.

Figure 7 is a sectional view similar to Figure 5, showing the method of removal
of the stopper.

- A packaging container in the form of a hollow tube being an embodiment of the

invention will now be described with reference to the figures. As shown in Figure 1, the

packaging tube 1 is an elongated hollow tube having a generally rectangular cross



be packaged in the container, and a stopper opening; and a stopper
fror insertion through the stopper opening, and retainable by the wall _
structure, to forman obstruction in the contai ner preventing escape of the
items through the filling opening. Preferably the stopper is
retainabl e either by the periphery of the stopper opening or by the

peri phery and a portion of the wall struCture opposite the stopper opening.
In a preferred enbodi nrent of the invention, the container conprises an

el ongate hollow tube, which has a groove or slot for teceiving
conplenentary slots or grooves in the conponents to be stored, and an

addi ti onal ssstianrkhernackaging tbg 1thas epesfingsformeshatbiotheendsdfgedilelhehe st opper
opening for supporting the inserted stopper and holding the stopper in

posi tion. Feleéthiedl cobdpdneiitd RRE be packed afecihsddted iito thesibe from aril I6yeid areand/ or
deformable material in an elongate shape. The stopper includes at | east

one. en ar gegS6GEd ABrPARRR bt oIS B/ A i elRARY 1 Pt iR YHENT Wi th

the stopper™openi ng. ngagenen

packaging tube 1 has longitudinal grooves 14, which match corresponding notches 21
on the electrical components 2. The grooves 14 and notches 21 guide the electronic
components as they move within the tube, and help prevent slipping and jamming when
the components are packed and unpacked. The packaging tube 1 also has a generally
rectangular transverse opening or slot 12 situated adjacent to end 16 of the tube. One or
more transverse openings or slots 13 are situated on the opposed side of the tube 1 to
slot 12. Slots 13 are of similar width to, but are generally shorter than slot 12.

A stopper of the desired embodiment will now be described with reference to
Figures 2 and 3. Stopper 3 is an elastic member of generally elongated shape, and is
formed with engagement means at each end. Each engagement means comprises a leg
32, a notch 31 formed adjacent to the leg 32 and an enlarged section 33 being thicker
than the middle of the stopper 3, formed adjacent to the notch 31. The width W of the
stopper 3 is 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, electrical connectors 2 are inserted into end 16 of

. the packaging tube 1. When a sufficient number of electrical connectors has been
packed, the packaging tube is sealed by the stopper 3. The stopper 3 is bent into the U-

shape shown in Figure 3, by the application of force generally indicated by the arrows F



means may conprise at |east one notch, the side of which is forned froma
l‘eg extending fromthe end of the stopper, and which receives an edge of
t he openi ng when the stopper is inserted. In another enbodi nent of the

i nvention two additional openings are included,

3 spaced one fromthe other, for recejving the inserted stopper. The
I nvention also extends to an elastic stopper for use with the
abovenenti oned packagi ng. An enbodi nent of the invention will now

be described, by way of exanple, wth reference to the acconpanying
drawi ngs, in which: -
in Figure 2 (for example, by squeezing the ends of the stopper with the fingers). The

resulting U-shaped stopper is inserted into slot 12 of packaging tube 1, as indicated by
arrow I in Figure 4, until legs 32 rest on the outer surfaée of the tube 1. When the
stopper 3 is released, the U-shaped stopper 3 will extend causing the notches 31 of the
stopper 3 to move towards the edges 121 of the slot 12, as shown in Figure 5.
Complete engageinent of the notches 31 with edges 121 is then obtained by adjusting
the position of the notches 31. The stopper 3 is therefore prevented from slipping out
of slot 12. When engaged, slot 13 receives the bottom of the U-shaped stopper 3 as
shown in Figure 5. The electronic components, being packed tightly into the packaging
tube, are prevented from falling out of the end 16 of the tube by the presence of the
stopper 3. The presence of the enlarged sections 33 on stopper 3 increaseé the rigidity
of the stopper 3, particularly of the notches 31.

Figure 6 shows an alternative embodiment of the packaging tube in which the
single slot 13 described earlier is divided into two portions 13' separated by a rib 15.
The presence of two portions 13' is preferred when the slot 13 is wide so that extension
of a part of the stopper through slot 13 and outside the packaging tube is prevented, this
avoiding the possibility of the stopper accidentally popping out by contact of the
protruding part with an external object such as aﬁother tube. The two slot portions also
provide for more secure retention of the stopper in the tube to pre\./ent the stopper from
being dislodged. |

Figure 7 shows how the stopper is removed from the packaging tube.

Application of opposing forces along the general direction of the arrows R shown



Figure 1 is a perspective view of an enbodi ment of a packagi ng tube of the
iI*nventi on. Figures 2a, 2b and 2c show a plan view, a side view and
end view respectively of a stopper for use in the enbodi nent of Figure 1.
Figure 3 shows a plan view of the stopper of Figure 2 bent into a U shape.
Figure 4 shows the manner of insertion cg t he stopper of Figure 3'into a
slot of the packagi ng tube of Figure 1. Figure 5 is a sectional
view along line A-A of Figure 1, showing the stopper in place.

Figure 6 is a sectional viewsimlar to Figure 5, showing a nodification of
the enbodi nent of the packagi ng tube. Figure 7 is sectjonal view

. g a
similar to Augesdsformationf the stonperd.and dlissngagemeptof the notches 31 from the
edges 121 of the slot 12. The stopper 3 can now be pulled away from the slot 12.

Alternatively, application of a single force along the direction of one 6f the arrows R
causes disengagement of one notch 31 from one edge 121 of the slot 12, and the stopper
can similarly be pulled away from the slot 12.

In practice, the operator of the assembly machine can use his or her fingers to
remove the stopper from the packaging tube with a single action, using either method
described. Productivity is increased compared to packaging tubes of the prior art
because the removal of the stopper is simple and rapid. As the obstruction provided by
the stopper is removed in one go, shifting and jamming of the electrical components
wrchm the packaging tube is prevented. As the stopper is inserted and removed from
the side of the tube, as opposed to the end, the packaging tube can therefore 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 here is to be
taken as a preferred example and that various changes and modifications may be made
without departing from the scope of the invention. Other stoppers formed of elastic
material of a suitable size and shape may also be used. One example is a stopper
already moulded into a U- or W-shape. Anofher example is a slab of elastic matérial,
which can be inserted through the slot and into the tube in the manner of a bung. In fact,
any stopper which is deformable by pressure so as to be insertable through an opening
into the container and which provides a sufﬁcient cross sectional area to obstruct the

components being stored therein, can be used.



of the stopper. A packagi ng container in the formof a hollow tube
bei ng an_enbodi nent of the invention will now be described wth reference

to the fi

hol | ow tu
4 sect]

16. The

ures. As_shown im Figure 1, the packaging tube 1 is an el ongated

me E mm |y rectangul ar cross
e ey g. tube 1 has openi ngs forned at both ends 15 and

el ectrical c6np6nents 2 to be packed are inserted into the tube

fromend 16, and are prevented fromfalling out fraomera—3tb—by—purghed in
SPRYF ARARE HATENG

sections 11 of the tube. The packaging tube 1 has |
whi ch match correspondi ng notches 21 GRANTED

ves 14,

Claims

1. Packaging comprising a container fillable with items to be packaged 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.

2. Packaging as claimed in Claim 1, in which the container comprises an elongate

hollow tube.
3. Packaging as claimed in any preceding claim, in which the container has a

groove or slot for receiving complementary slots or grooves in the components to be
stored.

4, Packaging as claimed in any preceding claim, in which the stopper is formed of
elastomeric material.

5. Packaging as claimed in any preceding claim, wherein the stopper includes
means for engagement with the second opening.

6. Packaging as claimed in claim 5, in which the engagement means comprises at
least one notch for receiving an edge of the second opening when in engagement
therewith. |

7. Packaging as claimed in claim 6, in which the engagement means further
comprises a leg extending froni an end of the stopper and forming a side of the notch.
8. Packaging as claimed in any préceding claim wherein the stopper is elongate.

9. Packaging as claimed in claim 8, in which the stopper includes at least one

enlarged section spaced from an end thereof, _
This Sheet Has Been Replaced
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on the electrical conponents 2. The grooves 14 and notches 21 guide the
el ectr s they nove within the tube, and hel p prevent

sl i ppi ﬂ!ﬁ ﬂ@m !Bm n the conponents are packed and unpacked. The
packagi s a generally rectangular transverse opening or
slot 12 situated adjacent to end 16 of tdie tube. One or nore transverse

openings or slots 13 are situated on the opposed i lto

slot 12. Slots 13 are of simlar width to, but arg QRE Agﬁblfr er than
sl ot 12. A stopper of the desired enmbodi wRAN iescri bed
with refere ures. 2 a Stopper .3 is. an eI |crre e of
general |y eP@nga Wgﬂ‘&ﬁéd“‘gﬁ F’saanRS?‘i?Eglg\ﬁl s@ﬁ%ﬁl’d@ﬁé each
end. Each engagenent neans conprises a leg 32, a notch 31 forméd adj acent
to the | eg Gningifonmedid afagedf ﬂmccbhtahwﬁﬁppmitn@etdebmideopenhﬂga“or tebeivingdhé e of
the stopper 3, fornmed adjacent to the notch 31. The width Wof the stopper
3 is slightinterfdmdtder.t han the width Wof the slots 12 and 13. Stopper 3 is

formed fromelastorneric material, although other sem -rigid materials of an
appropri at 1

Packaging as claimed in claim 10, having two third openings spaced one from
the other.
12.  An elastic stopper for use with packaging as claimed in any of the preceding

claims.

—
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el asticity may be used. ' During the packagi ng process, electrica
connectors 2 are inserted into end 16 of..'the packaging tube 1. Wen a

suf ficient nunber of electrical connectors has been packed, the packagi ng
tube is sealed by the stopper 3. The stopper 3 is bent into the U- shape
shown in Figure 3, by the application 05 force generally indicated by the
arrows F - 5 in Figure
2 (for exanple, by squeezing the ends of the stopper with the fingers). The
resulting U shaped stopper is inserted into slot 12 of* packagi ng tube 1, as
indicated by arrow !l in Figure 4, until legs 32 rest on the outer surface
of the tubeAbstrde¢n t he :

ackagin
Packaging for the storage of items is described which comprises a container 1
with an opening 16 at one end through which items to be stored are filled, and a
generally transverse opening or slot 12. An elongate stopper 3 made of elastic material
has legs 32, and notches 31 at each end for engaging slot 12. The stopper 3 obstructs
opening 16 by being bent into a U-shape and inserted into the slot 12. Resilient forces
at the lower end of the stopper 3 cause notches 31 of the stopper 3 to engage the edges

121 of the slot 12 holding the stopper in place.



stopper 3is released t he U shaped stopper '3 will extend causing the
notches 31 of the stopper 3 to nove towards the edges 121 of the slot 12,
as shown in Figure 5. Conplete engagenent of the notches 31 with edges 121
is then obtained by adjusting the position of the notches_31. The stopper
3 is therefore prevented fromslippingiout of slot 12. \ENGARGRE LT t
13 receives the bottomof the U shaped stopper 3 as shoywn inGRaSgEs o fhe
el ectroni c conponents, being packed tightly into the packaging —tuber—are
prevented fromfalling out qf t he end 1f of the tube by-the presence of the
stopper 3. The presence of &he enl arggd~sections 33 on stopper 3 increases
the rigidity, of the stopper 3, partifcul arjy of the not'¢hes 31.

Figure 6 sho&s an alterna ive enbod|r-nt of t he packdgi ng tube in which the
i i i e portlo s 13' separated
by a rib 15, = The pre i i preferre mhen t he §{ot
13 is wde s% That ¢ =X opper t Egh sl ot and
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avoiding the possibility of the stopper accidentally popping out by contact
of the protruding part with an external object such as another tube. The
two slot portions also provide for nore secure retention of the stopper in
the tube to prevent the stopper from being dislodged. Figure 7
shows how the stopper is renoved from t2¥3 packagi ng tube. Application of
opposi ng forces along the general direction of the arrows R shown

6 causes deformation of the stopper 3, and disgggagenent of the notches
31 fromthe edges 121 of the slot 12. g,spepﬁé 3 can now be pul |l ed away
fromthe slot 12. —3, 1 B

Yy Figure 4
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Alternatively, application of a single force along the direction of one of
tthe arrows R causes di sengagenent of one notch 31 fromone edge 121 of the
slot 12, and the stopper <can simlarly be pulled away fromthe slot 12.

In practice, the operator of the assenbly machi ne can use his or her
fingers to renove the stopper fromthe pagkagi ng tube with a single
action, using either nethod described. 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 renoved in
one go, shifting and janm ng of the electrical conponents wthin the
packagi ng tube is prevented. As the3stopper is inserted and renoved from
the side of the tube, as opposed toithe end, the packagi ng tube can
therefore be inserted into an asserntbly nmachine prior to the renoval of the
stopper, further reducing the?} sk fjami¥tg in cogpari son with the prior
art. It shoul d be understood\that tNe form of the invention

descri bed here is to be 1

[ VE———|
Figure 6
2! 1R
IS
\
5 e
R z/////'
\ 2|
i 2%

3

Figure 7
|



. taken ds a preferred exanpl e and that vari ous changes and nDdIfIE% Fesmay

be made wist-hdut departing fromthe scope of the invention oppers
formed of elastic nmaterial of a suitable size and shape may al so be used.
One exanple is a stopper already nmoulded into a U or Wshape. Anot her
exanple is a slab of elastic materi al whi ch can be inserted through the
slot and into the tube in the manner ofza bung. In fact, any stopper which
i s defornmabl e by pressure so as to be |nsertable through an openlng into

t he contai ner ravrd a suffi oss section area to

obst uct FHE" e, e i 0B itk 67 B GoBipop st LEHEEEFing B tneioithobtats
in the tube before the second stopper can be removed. Smce the electronic components are
no longer prevented from shifting within the tube, jamming can occur. Productivity is thus

decreased by the time spent in unjamming the tubes.

It is therefore an object of the invention to previde packaging which alleviates the

above difficulties.
| According to this invention, therefore, there is provided packaging comprising:

a container having a wall structure, a filling opening to enable insertion of items to
be packaged in the container; and a stopper opening; and

a stopper for insertion through the stopper opening, and retainable by the wall
structure, to form an obstruction in the container preventing escape of the items through the
filling opening.

Preferably the stopper is retainable either by the periphery of the stopper opening or
by the periphery and a portion of the wall structure oppesite the stopper opening.

In a preferred embodiment of the invention, the container comprises an elongate
hollow tube, which has a groove or slot for receiving complementary slots or grooves in the
components to be stqred, and an additional opening formed in a face of the container
opposite the.stopper opening for supporting the inserted stopper and holding the stopper in
position. Further, the stopper is preferably formed of elastomeric and/or deformable
material in an elongate shape. The stopper includes at least one enlarged section spaced

. from the ettds and a means for engagement with the stopper opening. The engagement
means may comprise at least one notch, the side of which is formed from a leg extending
from the end of the stopper, and which receives an edge of the opening when the stopper is

inserted. In another embodiment of the invention two additional openings are included,
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.Caim °1. Packagi ng conpri sing: . a container having a wall

structure, a fillling opening to enable insertion of Ttens to be packaged
in said container, and a stopper opening; and umﬂlm ')ﬂl I““I
insertion through said stopper opening, and retainabl BB g
structure, to forman obstruction in said container preventing escape of
said itens through said filling openind. 2. Packagi ng as clained in

claim1, wherein said stopper is retainable either by the periphery of '
sai d st opper: pening or by said periphery and a portion of said wall

structure osite said stopper opening. 3. Packaging as clainmed in
either claiml1l or 2, wherein the container conprises an elongate holl ow
tube. 4. Packagi ng as clainmed in any one of "the preceding clains,

wherein the copj@apRE ddaprising:

a container having a wall structure, a filling opening to enable insertion of items to

be packaged in said container, and a stopper opening; and

a stopper for insertion through said stopper opening, and retainable by said wall

_ structure, to form an obstruction in said container preventing escape of said items through
said filling opening.

y 2. Packaging as claimed in claim 1, wherein said stopper is retainable either by the
periphery of said stopper opening or by said periphery and a portion of said wall structure
opposite said stopper opening.
3. Packaging as claimed in either claim 1 or 2, wherein the container comprises an
elongate hollow tube. |
4.  Packaging as claimed in any one of the preceding claims, wﬁerein the container has
a groove or slot for receiving complementary slots or grooves in the items to be packaged.
5. Packaging as claimed in any one of the preceding claims, wherein said stopper is
formed of an elastomeric and/or deformable material.
6. Packaging as claimed in any one of the preceding claims, wherein the stopper
includes means for engagement with the stopper opening.
7. Packaging as claimed in claim 6, wherein the engagement means comprises at least
one notch for receiving an edge of the stopper opening when in engagement therewith.
8. Packaging as claimed in claim 7, wherein the engagement means further comprises a
leg extending from an end of the stopper and forming a side of the notch.
9. Packaging as claimed in one of the preceding claims, wherein the stopper is
elongate.
10.  Packaging as claimed in claim 9, wherein the stopper includes at least one enlarged

section spaced from an end thereof.
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‘a groove or slot for receiving conplenentary slots or grooves in the itens
to be packaged: 5. Packagi ng as cl ai ned i n any—one—of—the—preeceding

clainms, wherein said stopper is forned of an el ast i MI or mabl e
material. 6. Packagi ng as claimed in any one of'mu"ﬂ"l Jmlu ai s,
wher.ei n the stopper- includes neans for engagenent Wi tK the %t obper
opening. 7. Packagi ng as clained i n8laim6, wherein the engagenent

means conprises at | east one notch for receiving an edge of the stopper
7 Whorei it he P RIEAG A AP RI0E s TR ATES, PG FOA BPHERY om o
Clai mod 1 eBBPBF aodiBons BRing el e Boniod RO ahusingt ppert B IBelit 2T
Foast oncoRuR 585 oAUopR brenf 8! Ml biidh MBEhpHRE | el vies

12.  Packaging as claimed in claim 11, wherein said additional opening is one of a paif of

-

additional openings spaced one from the other.

13. A stopper for use with packaging as claimed in any one of the preceding claims.
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0 4 SEP 1999 - N 8 11.
Packagi ng as cl'aimed in any one of the preceding clains, wherein said
container includes an additional opening forned in a portion of the
cont ai ner opposite the stopper opening, said additional opening for

receiving a portion of said stopper. 12. Packaging as clained in claim
11, wherein said additional_ opening isldle of a pair of additional

openi ngs spaced one from thgifother. 13. A stopper for use wi th packagi ng
as clainmed in any one of the preceding clains.
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