SHOCK- PROTECTI NG PACKAG NG This invention relates to packaging and is
concerned particularly with packaging for use in protecting articles

agai nst daorgsy/@an@sshock during storage and transit. Vapcouss2paa0agiing
met hods have been used for protecting, for exanple el ectronic conponents,
during storage and transit. These nethodls, in addition to being generally
| abouri ntensive, comonly involve a substantial outlay in cost and

mat eri al -resources on packaging itens in the form for exanple, of
cardboard cases and speci al | des ned itens of plastics foam and
corrugated cardboard to fthh ERENE PASKRYNPof packagi ng case that may
be used wi th advant age enV|ronnentaIIy and economcally is described in
GB- A- 2414728 . The rectangul ar packagi ng case described is of a

t her mof or &g ; gl @ﬁ@é&tsl&h%tlasggsw watkegihp\drag ikousndaldey t hat are hi nged
together to fold fromflat in erectigon of the case round the article or
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t hat cone iaghenedgantayed@d ahokkentringt tarmyeannatiheransit he erected case.
The abutting edges of the flanges are each fornmed with ridges and grooves
that run side-by-side with one another along the respective edge, and these
ri dges and\@m@ouespamkﬁgﬂﬁgdgeth@ddﬂhavgrb@mmauﬁe@hfphepemmﬂpuﬂngedges of the
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nesting is e ctive I'nterlocking t ting end- flanges and
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one or nore articles.
material-resources on packaging items in the form, for

example, of cardboard cases and specially-designed items of

plastics foam and corrugated cardboard to fit within them.

A form of packaging case that may be used with advantage
environmentally and economically is described in GB-A-2414728.
The rectangular packaging case described is of a thermoformed
plastics-sheet construction having four walls that are hinged
together to fold from flat in erection of the case round the
article or articles to be protected. The walls have flanges
at each end of the case that come into edge-to-edge abutment
with one another in the erected case. The abutting edges of
the flanges are each formed with ridges and grooves that run
side-by-side with one another along the respective edge, and
these ridges and grooves nest ridge-within-groove with the
edge or edges of the other flanges abutted in the erected
case. This mutual ridge-within-groove nesting is effective
both for interlocking the abutting end-flanges and for
cushioning or absorbing shock between them. 1In this way it
contributes significantly to the integrity of the case for

protection of the enclosed one or more articles.

There is, however, a limitation with the known form of
packaging case on the extent to which the advantage of the
mutual ridge-within-groove nesting can be achieved in practice

between all flanges. In the case described, the ridges and



There is, however, a limtation with the known form of packagi ng case on
the extent to which the advantage of the nutual ridge-w thin-groove nesting
can be aokbevad4ier4practice between all flanges. |n thepcagms20@smribed, the
ri dges andgrooves on the edges of two of the flanges opposite one anot her
are not conpatible with achieving nestizng between themin that there is
ridge-to-ridge alignnment between themrather than the ridge-to-groove
alignnent required for nesting. There is in consequence a gap between those
two fl angesravvels phetli ssitesndgewe heft thiee f banads toppobifatend ocki ng and
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is one of the objects of the present invention to provide a formo
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t her nof or red packagi ng case having walls which are for _edgeto- .edge
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i ncl udes aré¢altisredl. shift or offset by which the ridges and grooves along a
first part of the edge align with the grooves and ridges respectively al ong
a second part of the edge. The lateral shift or offset of the pattern al ong
the edge ehabiesnehaf egyeonicche ehdgdtfedreAerbgEIeRd@ietabRENERe @ith ful |

ri dge-wit hk&xgr&p\eﬁegﬁéféﬂ&a/v;pseksaﬁ@m%@ 8f iotdrer apebé s where that
woul d not ot herw se be possible. Mre
disadvantage can be overcome.

According to the present invention there is provided a
thermoformed packaging case having walls which are for edge-
to-edge abutment with mutual ridge-within-groove nesting
between them, each of the abutting edges being formed with
ridges with intervening grooves running side-by-side along the
edge, and wherein the pattern of ridges with intervening
grooves running along the edge of at least one of the walls
includes a lateral shift or offset by which the ridges and
grooves along a first part of the edge align with the grooves

and ridges respectively along a second part of the edge.

The lateral shift or offset of the pattern along the edge
enables that edge to be engaged in edge-to-edge abutment with
full ridge-within-groove nesting with the edges of two other
walls where that would not otherwise be possible. More
especially, in the circumstances where the case has four
walls, ridge-within-groove abutment of the edges of a first
pair of them with one another and with the edges of the second
pair, can be achieved by incorporating a lateral shift or
offset of the pattern of ridges with intervening grooves in
each of the second pair of edges. As an alternative, the same
could be achieved by incorporating two lateral shifts or

offsets in each of the second pair of edges.



especially, in the circunstances where the case has four walls,

ridge-w thin-groove abutnent of the edges of a first pair of themw th one
anot her amo 20i0ida1d2he edges of the second pair, can be aebiresdodnw2414
incorporating a lateral shift or offset of the pattern of ridges with

i nterveni ng grooves in each of the secdnd pair of edges. As an alternative,
the sanme coul d be achieved by incorporating two |lateral shifts or offsets
in each of the second pair of edges.The walls nmay be recessed on the inside
to provi deTh] &ddd, MKk XATSHFRRi My the ABSHED| Ry DFovjidet $arpedn t he

out si de of sidik Gaghiofidid AT BBESrbiMe pRBGKaT] fitk (RSendBYutNHiddide resilient
projections or buffers which are fornmed I.n one or nore walls of the case to

proj ect i nvRff 3FSof FRRENETOL s r BT (RS KGHENS CHYR AWallP§1¥d® contact with
one or noreediltietlkesrydédt onkher CASEEdrd AKEER| StdNForasll i€M¥nd @t rai nt on

such one or _nore.artigcles. Accordi ng .t o. another. aspe of the invention
there is provi Hg&ilzﬁ ?ﬁeﬁfﬁ)fc&sﬁeéo ppa%ggﬁitnbmﬁ%@él% %‘Fof?ﬁ%gﬁrﬁpot ection
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buffers which are forned in one or nore wa e case to projec

i nwardly off tiececasei¢kesn the one or nore walls into contact with the one
or nore articles for exercising resilient restraint on themwthin the
case. In the latter regard, the extent to which each buffer projects beyond
its respect§SRE WAL tRed P rheseefe Fothgl IRt thare nky Rravydedom one
buffer to angidigiofoByes Wddkabenghedsee fofr hbheofxi@Niprotept DL GHroan and

variation éﬁoéﬁ“f%rfggg1g¥“%ore articles contained within the case,
wherein at least part of this protection is provided by
resilient projections or buffers which are formed in one or
more walls of the case to project inwardly of the case from
the one or more walls into contact with the one or more
articles for exercising resilient restraint on them within the

case.

In the latter regard, the extent to which each buffer projects
beyond its respective wall may be the same for all buffers but
may vary from one buffer to another. By suitable choice of
the extent of projection and variation of this from one
location to another within the case, the case may be readily
adapted to accommodate articles of irregular shape, and indeed
may be adapted to accommodate together within the same case,

articles of differing size and/or shape.

According to a further aspect of the invention there is
provided a thermoformed assembly wherein a locking flap is
hinged to a first of part of the assembly for establishing
locking closure between the first part and a second part of
the assembly, the second part has a projection that enters a
recess of the first part on closing of the first and second
parts together, and a projection on the flap is adapted to be
brought by hinging of the flap to snap into a reverse recess
of the projection on the second part to effect the locking

closure.



| ocation to another within the case, the case may be readily adapted to
accommodate articles of irregular shape, and i ndeed nay be adapted to
accommodave 2bogatder within the sane case, articles of dicffasmmosiize

and/ or shape. According to a further aspect of the invention there is
provi ded a thernoforned assenbly whereidh a locking flap is hinged to a
first of part of the assenbly for establishing | ocking closure between the
first part and a second part of the assenbly, the second part has a
projection that enters a recess of the first part on closing of the first

and secondrpaFist dragat Bgeka?aﬁd; 2aBEQ] £LLJr@RngN: S Nend l\%qiioﬁsaggr?etc%g to be
brought by hi ngl ng of the f to sng(%l nto a reverse recess O

proj ect i on°bn-the §E‘5ﬁ8np‘éjr]tl PYePt edds TR o RY P |1Ys gxamTHer no f or med
packagi ng ehseseferendiengot thd hecompaprisicagpenisg®f frhemiadention will now
be described, by way of exanple, with reference to the acconpanying

drawi ngs, in which: Figure 1 is a perspective view of the thernoforned
packagi ng E'B@ereadcdsdhngerspédteivienvémiqﬂ] thianthémca‘rc&mteeldpaomljjrﬂgon for

affording Lo efldodBihg L0l (HRLR. Al ] Ghesccomtalned JRgplly Laure 20s

a plan view e one-pil ece therrm orrre romwhi C e packagl ng
case of Fi gfferdingspspbetetbytof ohdi o1y moElegar bsc Beambntadanedschemat i ¢
represent athons;Of crosssectional views of ridge-groove patterns where,
respectively, ri dge-vvithi n- groove nesting occurs between the patterns and
where it is precluded; Figure 5 is illustrative of ridge-groove patterns
utilised iPigure 2 is a plan view of the one-piece thermoformed sheet

from which the packaging case of Figure 1 is erected by

folding;

Figures 3 and 4 are schematic representations of cross-
sectional views of ridge-groove patterns where, respectively,
ridge-within-groove nesting occurs between the patterns and

where it is precluded;

Figure 5 is illustrative of ridge-groove patterns utilised in
accordance with the present invention in the packaging case of

Figure 1;

Figure 6 is illustrative of the profile of a typical resilient
projection or buffer used in accordance with the invention
within the packaging case of Figure 1;

Figure 7 is a section taken on the line VII-VII of Figure 2;
Figure 8 is a plan view of a one-piece thermoformed sheet from
which a second packaging case in accordance with the invention
is erected by folding;

Figure 9 is a section taken on the line IX-IX of Figure 8; and

Figure 10 is illustrative of successive stages (a) to (d) in

the sequence for locking the second packaging case closed.



accordance with the present invention in the packagi ng case of Figure 1;
Figure 6 is illustrative of the profile of a typical resilient projection
or buff erwo2erthdsm2accordance with the invention wthin the/qeolagbing case
of Figure 1 ; Figure 7 is a section taken on the line VII-VIl of Figure 2
Figure 8 is a plan view of a one-piece X hernoformed sheet fromwhich a
second packagi ng case in accordance with the invention is erected by
folding; Figure 9 is a section taken on the line I X-1X of Figure 8 ; and

Figure 10 is illustrative of successive stages (a) to (d) in the sequence
for 1 ocki nﬁefé}__erﬁ@CQBdFP?\ﬁ@'lr,‘gtﬁ@s&&!t%%egaa‘aﬂrfd RYsLOFi gires 1, the
erected packagi ng .case of this exanple is of elongate rectangular form

bei ng er ecE¥F R 0hSt RE SHNIAEC EeF hRrFHST FREN s RBNY PELCERAMHAR of

pol yp[OPYLem)Orfl@\i/)ﬂcéntﬂféﬁw&r&ed %&Yeefl@'((iﬁﬂglej&&ﬁﬁmé tJze one or more
articles (not. sho t e protected. In the ter respect, and referring
also to Fi Bﬂi?rfp\,wfaﬂgg)c%éoé’ghég 6%?“5%5%’%??&%*%3 FESPENGRE HRNEK| s,
namely, a base-amdiclés, (taw shoposi te 1 geonatted?2 amd tBe, 1atger top-wal | 4
, that ar ergér\;‘/%ecg %&ge}@génlig%?g%ggl@@IEl%.r%rThg ¥ S L1.tR,4 have flanges 5

to 8 respectl that™are up rng fr Enél rotwo 28RdsS & upper edges
of the fl afigestamtigldvarectarivudad waklcombingly ech lasle-medpekt itw® patterns 9

to 12 of rigass: vu gd@d&n&ﬁlvmi 3a08 OOMRP of YBPLERG 51 qe-tpgg%d@ i{Rgone

anot her al ong the edge. Erection of the case fromthe t condition of

Figure 2 tbodeidesr derotbiiingldn - shBh wallsi guke 4 havies fhangemt5 &lsolt by

fol di ng t heespataiwahl 2natp dre0mpkhgndaservahl tdedndohenat ol divag the
top-wall 4 down fromthe side-wall 2 onto the )
upper edges of the flanges 5 to 8 at each end are configured
with respective patterns 9 to 12 of ridges with intervening

grooves running side-by-side with one another along the edge.

Erection of the case from the flat condition of Figure 2 to
the erect condition shown in Figure 1, is brought about by
folding the side-wall 2 up from the base-wall 1 and then
folding the top-wall 4 down from the side-wall 2 onto the
side-wall 3 when the side-wall 3 has been folded up from the
base-wall 1. The folding of the integrally-hinged walls 1 to
4 together in this way brings the flanges 5 to 8 into edge-to-
edge abutment with one another. The edge of each flange 5 to
8 has a curvilinear profile that throughout the part of the
edge-profile of each of the other flanges 5 to 8 with which it
is in edge-to-edge abutment, matches closely the profile of
that other flange, so that both ends of the case are closed.
The case is locked in this fully-erected and closed condition
by resilient engagement of a flap 13 hinged integrally to the
side-wall 3, with the top-wall 4.

The edge-to-edge abutment between each flange 5 to 8 and each
of those with which it in edge-to-edge abutment, is effective
to interlock them with mutual ridge-within-groove nesting.
More particularly, this interlocking and nesting occurs
between the ridge-groove patterns 9 and 12 of flanges 5 and 8

respectively, and between each of the patterns 10 and 11 of



side-wall 3 when the side-wall 3 has been folded up fromthe base-wall 1 .
The folding of the integrally-hinged walls 1 to 4 together in this way

bri ngs t hwof2bmnger45 to 8 i nto edge-toedge abutnent w tlpcoros2eaioban. The
edge of each flange 5 to 8 has a curvilinear profile that throughout the
part of the edge-profile of each of theé other flanges 5 to 8 with which it
is in edge-to-edge abutnment, matches closely the profile of that other
flange, so that both ends of the case are closed. The case is | ocked in
this full yteeektanwesnd endsewicbndach orf Ibher pattéons ergdgdest the a flap

13 hinged ELeMAld unkost esldievial | In opbLD Lhe: LoRelly 4. The
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respecti ve{,}/. I n ridge-w .thin-groove
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| ateral |y th¢cimspetantes orfeerenohbee iy neakbfichhef SBtetndar d patt er npi t ch.
This is illustrated schematically by Figure 3 , whereas Figure 4 is
illustrative of interlocking bei ng recluded in the circunmstances where
there i s nBOYRKSF 0PSBt LlrraR\fern egcﬁs ficapgEenlegie Wi tihs bpoh | htamgkesck with

both flangesami atnd 28R bpéteerRqbe@nbicth1dM @RLEeM bl SeLri@aLESrésnoVer come
according to the inventjon, as illustrated schematically in_Figure 5, by
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Figure 5, by introducing into the ridge-groove patterns 10 and
11 of flanges 6 and 7, a transition T. Transition T
incorporates into each pattern 10 and 11 a lateral shift or
offset of one-half pitch mid-way along the abutment edge, to
the effect that the ridges along one half of the pattern are
aligned with the grooves along the other half. This
accordingly allows the required ridge-within-groove
interlocking to occur between each flange 6 and 7 and both
flanges 5 and 8, and ensures that the enhanced cushioning or
absorption of shock is realised for protection of the enclosed

one or more articles.

It will be appreciated that transitions T producing lateral
offsets of one-half pitch could be incorporated in the ridge-
groove patterns of flanges 5 and 8 instead of in the patterns
of flanges 6 and 7 to achieve the required interlocking at
both ends of the case.

Referring again to Figures 1 and 2, each of the walls 1 to 4
of the packaging case incorporates projections 14 on the
outside that result from recesses 15 of circular configuration
formed on the inside of the case. The recesses 15 are of a
tiered or stepped form having a diameter that decreases with
depth, for cushioning the case and the one or more articles it

contains, against shock. Additional cushioning of the one or



11 of flanges 6 and 7 , a transition T . Transition T incorporates into
each pattern 10 and 11 a lateral shift or offset of one-half pitch m d-way
al ong t hewehutomaniz4edge, to the effect that the ridges acomgsommobalf of
the pattern are aligned with the grooves along the other half. This
accordingly allows the required ridge-Vithin-groove interlocking to occur
between each flange 6 and 7 and both flanges 5 and 8 , and ensures that the
enhanced cushi oning or absorption of shock is realised for protection of

t he encl osERFORELIFLABr &S amaviked. bYterlﬂhen@eEﬂﬂmﬁgﬂlanedOIrhufﬁeran3|t|ons

T produci ngo |8 Bko9béseirsvati19ner Nald cRELCA-GPWHL Bashgeorpornated in the
ri dgegroove patterns of flanges 5 and 8 _instead of in_the patterns of
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case. Ref erdpriigengatbvé ovdiilgunest leindade, i €aril Weraeaws) | §igurde064 of the
packagi ng case incorporates projections 14 on the outside that result from
recesses 15 of circular configuration formed on the inside of the case. The
recesses I1Refareiafy fotFiaredk @n saeipped fleor 20 hbw g racdoaned ein tikat
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proviaes resi

the supported article.

surface 23

or shock- absorblng protection to

Where an article contained by the case is large enough to fill

the space within the case, the article will bear on the inside

surface 22 of the wall 21, the buffer 20, and others of the

same form, will be compressed resiliently to such an extent

that the top surface 23 is retracted down to the level of the

surface 22. With any smaller article, the top surface 23 of

the buffer 20, and the others of the same form, will be spaced

above the surface 22 supporting it clear of that surface.

Referring now also to Figure 7, the inside surface of the

base-wall 1 has a central, rectangular plinth-area 26 that

rises up through steps 27 along the two longitudinal edges of

the wall 1. The end-flanges 5 with their ridge-groove edge-

configurations rise above the area 26, and the two large,

circular recesses 15 are let into the area 26. Each of the

recesses 15 are of a tiered form having a progressively

decreasing diameter with depth to provide cushioning against

shock. They also add to the strengthening provided by the

steps 27 and the flanges 5 of the wall 1, and the

corresponding features of the other walls 2 to 4.

The top-wall 4, which has a plinth-area 26, is configured in

substantially the same way as the base-wall 1, and the side-



of the buffer 20 contacts the contained article to support it clear of the
surface 22. The configuration of the buffernmoulding with the surrounding
val | ey 24wendionung@425 within the wall 21, provides resi lpcemmodonn2414
shock-absorbi ng protection to the supported article. Were an article

contained by the case is large enough 8% fill the space within the case,
the article will bear on the inside surface 22 of the wall 21, the buffer
20, and others of the sane form wll be conpressed resiliently to such an

ext ent t hatathe % 6p9sdrdeR g ipyrediwiddt sgeesses t1d tihetheirlplghthhe

surface 22,rdNd tzgaandsm@lt@gpe@rttbstﬁ, HerbpR S0Ir fAee 1832084 tilhe Ry fer 20,
and t he ot ers qf sane form wll be spaced ‘above the surface 22

suppor t i ng1% R é'[i" Br e hat? salf até. altgefzérrl ng now also to Figure 7, the

i nside surface of the base-wall 1 has a central, rectangular plinth-area 26

that ri ses th al on thetwolonltudlnal dges of the wall
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the ar ea 2shocinerohectwon |addjeional cid dhatectlsewsi skb papeided hyntbet he area
26. Each ofighe fresfea§é§sof15chaer afis 3 g ﬁeddégéﬁaét%\ﬂ e e)pt!quh%%SI vely

decreasing di ameter Wt to provide’cushi oni ng agai nst shock. They
al so add twhide tder éhéfﬁéﬁhﬂrﬂ)gpﬁpﬁw%cﬁblwet hee spleipy-h22argas 24e 26l anges 5 of

the wall 137 a&}{wz@hsfcgw@e%%nqgngnt qa;ﬁh%@sct)tcma%agr YRl lsue2elo 4 - The
top-wall 4 ., which has a plinth-area 26, is configured in substantially the
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I ocat ed Insgggn ary gkogkh %&g'§n§4fué¥%lon pgov1&%d by the other
features including the recesses 15, act in conjunction with

the buffers 20 to protect against major impacts.

The use of the resilient buffers has been described above in
the context of the configuration of buffer 20 of Figure 6, for
which the encircling hump 25 lies below the inside surface 22
of the wall 21. With that configuration, for example, the
distance Y may be 4 mm, and the overall diameter of the buffer
may be some 25 mm with the top surface 23 having a diameter of
6 mm and the hump 25 a diameter of 10 mm. However, the
configuration of buffer used may vary from that of Figure 6.
For example the hump 25 may itself project by 2mm, above the
inside surface 22 of the wall 21, so as possibly to provide a
different characteristic of primary shock protection.
Furthermore, more than just one surrounding hump 25 may be
provided. and/or the top surface 23 may have an increased
diameter, for example of 14 mm within a hump of 18 mm

diameter.

As indicated above, the case of Figure 1 is locked closed in
the fully-erected condition by means of resilient engagement
of the flap 13 with the top-wall 4. This form of locking, in
particular in a form to provide a triple locking feature will

be described in the context of a one-piece thermoformed sheet



The effectiveness of the buffer arrangenent in providing shock-protection
additional to that otherw se provided by the other features of the walls 1
to 4 , dewendm/mmaihe extent to which the buffers 20 pretmngko@moyast he
plinth-areas 24, 26, 27 and 28 of those walls. In normal circunstances, the
buffers 20 provide the primary shock-al®sorbing function in protecting

agai nst normal handling and transportati on shocks, whereas the secondary
shock-absorbi ng function provided by the other features including the
recesses l1srowigted foroapetitty mackhging lreskudhérsl NG tratploivdiioagas nst
maj or i npagts,q the use of the resilient buffers has been described above in
the context of the configuration of buffer 20 of Figure 6 , for which the
encircling hunp 25 lies below the inside surface 22 of the wall 21. Wth

t hat f:lon:‘]I ig@f@tﬂi@@% tBﬁFi@XﬁﬁJff lseand hee, dingt anse ;Mqraﬁsﬁ%xﬁmﬁm raid the

overa I aneter of the er may pe so 25 Mmwit e top syrface 23
havi ng a df 3Het®PS6AEL Ydﬁﬁcttﬁﬁg'ﬁfﬁfb W?g‘iﬁ' dP3eer ao?"afﬁ"ﬁ%l 'Iéléwever, t he
confi gur at s die-afaligf B2rand ad , maydvargod-wanilt hat tindft Hrguhéndeda For exanpl e

t he hunp 2 itself.proje by 2mm__above the .i.nside surface 22 of the
w1 21 obodEhss IBnh PRy N e R S S PR EFPE B pr  rary
shock pr ot €tat diermFoft Regums 6, tbe esideawaliist 32rend B3r ewrdiotddiump 25 may

be provi degd, ,ang/ok,L0&,4 ﬁuraag%g%dmaff@va% leheashgediapter, for
np of 18 nmd

exanple of 14 mmwthin a hu laneter. As Indicated above, the
case of Fi §ee they yaldckedI6968 PREQ Hdef WRLY -t ect™@® €8AHI 15 ¥"by neans

of resilienécienpagenant foddde cbhapeilsh With the dp-tvalged 35 Ty 38f or m of
| ocki ng, Igf the walls 31 to 34 respectively, abutting one another with

mutual ridge-within groove nesting. Locking of the case

closed is carried out in the four-stage sequence illustrated

at (a) to (d) of Figure 10 (the sequence is illustrated as it

would appear on the section line IX-IX).

Referring to stage (a) of Figure 10, the closing of the top-
wall 34 onto the side-wall 33 is accompanied by entry of
symmetrically-located thermoformed projections 39 which
project from the inside of the wall 34, into respective
recesses 40 in the inside of the wall 33. With the
projections 39 pushed fully home within the recesses 40 as
illustrated for stage (b) of Figure 10, a locking flap 41
which is hinged to the wall 33, is folded over to overlap the
junction between the walls 33 and 34. Stage (c) of Figure 10
illustrates the folding down of the flap 41 to bring
symmetrically-located thermoformed projections 42 that project
from the underside of the folded-over flap 4 aligned with the
projections 39 pushed into the recesses 40. More especially,
the alignment brings the projections 42 facing into the
reverse recesses 43 on the outside of the wall 34, of the
thermoformed projections 39. In stage (d) of Figure 10, the
projections 42 are pushed home into the recesses 43 for
resilient retention there locking the case firmly closed.
Retention of the case in the locked condition is enhanced by

virtue of each projection 42 being an interference fit with a



particular in a formto provide a triple locking feature will be described
in the context of a one-piece thernofornmed sheetprovided for another
packagi noweasf/@igd4i | | ustrated in Figures 8 and 9 . Ref ephidioésokiigur es 8
and 9 , the case in this exanple has four substantially-rectangular walls,
nanely, a base-wall 31, side-walls 32 &Ad 33, and a top-wall 34 that are
hi nged together longitudinally. For erection of the case fromthe flat form
of Figure 8 , the side-walls 32 and 33 are folded up fromthe base-wall 31
and t he topramldctdsdn anthean himdgedubvef iftisomethes Wbl t32 sovaplaydoont o t he
wal | 33. The ﬁ?csﬁ.l'tscltgﬁ%{rofllﬁ?q“e'sgligﬁ‘lée Seothd cROMIdA el hhcdhe end
flanges 35 to 38 of the wal to 34 respectively, abutting one another
with rmutual ridge-within groove nesting. Locking of the case closed is
carried out in the four-stage sequence illustrated at (a) to (d) of Figure
10 (the sequence is illustrated as it would appear on the section |ine

| X-1X) . Referring to stage (a) of Figure 10, the closing of the topwall 34
onto the side-wall 33 is acconpanied by entry of symetrically-Iocated

t her nof ormed projections 39 which project fromthe inside of the wall 34,
into respective recesses 40 in the inside of the wall 33. Wth the
projections 39 pushed fully home within the recesses 40 as illustrated for
stage (b) of Figure 10, a locking flap 41 which is hinged to the wall 33,
is fol ded over to overlap the junction between the walls 33 and 34. Stage
(c) of Figure 10 illustrates the folding down of the flap 41 to bring
symmetrically-located thernoforned projections 42 that project fromthe
undersi de of the folded-over flap 4 aligned with the



projections 39 pushed into the recesses 40. Moire especially, the alignnment
brings the projections 42 facing into the reverse recesses 43 on the
out si de olothm/oami2h 34, of the thernoforned projectionsp8®GBn0%tage (d) of
Figure 10, the projections 42 are pushed home into the recesses 43 for
resilient retention there locking the cdde firmy closed. Retention of the
case in the locked condition is enhanced by virtue of each projection 42
being an interference fit with asnap action into an undercut of its recess
43 ; the sn@miad:i on is facilitated by the resilience of the therno forned
material .Clains : 1 . A therno fornmed packagi ng case having walls which are
for edge-to-edge abutnment with nutual ridge-wthin-groove nesting between
them each bf the ﬁﬁnﬂmebgmedg@ﬁﬂ@@Mﬁg é&ﬁéﬂﬂithbhwalﬂgqanwmtQrérgﬁgvenlng

grooves ru Side-by-si.de Ion and wherein the pattern of

ri dges mnthgiﬁgérveﬁg a%ﬁt %ﬁﬁwﬁﬁ' Sﬁag?TWQQQﬁﬁ596P°§$ nes4dP9one of
the wal | s ilbetiwedss thehat eact qfhthe abuuﬂhhgeéd@gskuﬂﬂg tFeeméd dgigsh and
grooves al oagyasf g?g h rogves and ridges
respectively a ong&%sie)lg%%l p %]? Bgﬁlw% (% %5(3 ?’rg? a(s)lr bﬁckagl ng
case accorcﬁ@ﬁf'ténélHhﬁ¥q}ﬂM¥@ﬁePﬁtt¢ﬁ?-@ﬁurndggsedgésJamereeang'@tobVamges

to the wal lsunnidg afohferidie@eBe packagingnLase JCQL gh.gglﬁé)l .8, 2
mhereln eaﬁgﬁ*ﬁ?- ne, or. nore of the flanges has a curvilinear @ geproflle .

. A ther ahbs‘&k%ﬁg g sehsky add6RdiERg JE%fiEGSaladegﬁ@O‘@%laﬁfpag\/\her ein
the wal | s afierstephangof athardigbhgl fdanges ane dpsdandiang H%@é he ends of

the walls. = her nof. or ned ack in se according to im4 wherein
t lﬁﬁg
the walls are. efnéggi Y Hfitudi ’F?@fi t%(?rgn8ga%‘? %or erection
2. A thermoformed packaging case according to Claim 1 wherein

the abutting edges are edges of flanges to the walls.

3. A thermoformed packaging case according to Clam 2 wherein
each of one or more of the flanges has a curvilinear edge-

profile.

4, A thermoformed packaging case according to Claim 2 or
Claim 3 wherein the walls are rectangular and the flanges are

upstanding from the ends of the walls.

5. A thermoformed packaging case according to Claim 4 wherein
the walls are hinged longitudinally to one another for erection

of the case from a flat form.

6. A thermoformed packaging case according to any one of
Claims 1 to 5 wherein the case has four walls and there is
ridge-within-groove abutment of the edges of a first pair of
them with one another, and wherein each of the second pair of
walls incorporates a lateral shift or offset of its pattern of
ridges with intervening grooves for ridge-within-groove abutment

between it and each of the first pair of walls.

7. A thermoformed packaging case according to any one of

Claims 1 to 6 wherein the walls are recessed on the inside to

SUBSTITUTE SHEET (RULE 26)



of the case froma flat form 6 . A thernof ornmed packagi ng case according
to any one of Clains 1 to 5 wherein the case has four walls and there is
ri dge-w twonegraoeze abutment of the edges of a first paPcTaB20évaneasist h one
anot her, and wherein each of the second pair of walls incorporates a

| ateral shift or offset of its pattern df2ridges with intervening grooves
for ridge-w thin-groove abutnent between it and each of the first pair of
walls. 7 . A thernof ormed packagi ng case according to any one of Clains 1

to 6 wherei g {PRidaledpBAe L8588 $88h PPN oNabder b ORy QMidecsisnpes, shock
cushi oni ng or absorbi ng projections on the outside of the case. 8. A thep

uof or ned patRafHFi€es@EakRdIrASFy to any one of Claims 1 to 7 including

resilient projections or buffers which are forned in one or nore walls of

the case to_proj ecthi nw%rdl of the .case fromthe .one or_nore vva%ls for
Tore &

contact with" one®of AP TP RPTRETHES T ERePH g Fesili ent
restrai nt oflsimh lone Gr invhweliant rekebientd prodetheompforbmidepackdaghng case

according t i (o] iha i | i j dto a
first of thetes ‘?@@o?‘%%’%bﬁéﬁf&g@%ﬁﬁ%t@FoSé% %tq’m%é%e%‘h%l%ﬂrag val |
and a secondfothe [resgalfiren e anecondneks [walds Aoprepricidtoithain®e®ers a

recess of tRe.fid5t Mkl w@Phel A3ieNga08 iheuddristiagdr-secand wabd scdieget her,
and a projection on the flap is adapted to be brought by hinging of the

flap to snaphi FHG £ PEr8ere tddS§18f - the projection on the second wall to
effect the locking closure. 10. A thernof orned packaging case for
?LLOLSLE? p59tecklgﬂeé&éggf%g%pgaéﬁggfﬁgecggenggé%r fﬂgckgsaﬁ§"gﬁg g%d Wi thin
Claims 1 to 8 wherein a locking flap is hinged to a first of the
walls for establishing locking closure between the first wall
and a second of the walls, the second wall has a projection that
enters a recess of the first wall on closing of the first and
second walls together, and a projection on the flap is adapted
to be brought by hinging of the flap to snap into a reverse
recess of the projection on the second wall to effect the

locking closure.

10. A thermoformed packaging case for affording protection
from shock for one or more articles contained within the case,
wherein at least part of this protection is provided by
resilient projections or buffers which are formed in one or more
walls of the case to project inwardly of the case from the one
or more walls into contact with the one or more articles for

exercising resilient restraint on them within the case.

11. A thermoformed packaging case according to Claim 10
wherein the extent to which each buffer projects beyvond its

respective wall is the same for all buffers.

12. A thermoformed packaging case according to Claim 11
wherein the extent to which the buffers project beyond their
respective walls varies as between different ones of the

buffers.
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wherein at |east part of this protection is provided by resilient
projections or buffers which are fornmed in one or nore walls of the case to
proj ect iwoaoolosiek the case fromthe one or nore wal |l spPcmeB20oniant wth
the one or nore articles for exercising resilient restraint on themwthin
the case. 11. A thernof orned packagi ng Ichse according to Claim 10 wherein
the extent to which each buffer projects beyond its respective wall is the
sanme for all _buffers . 12 . A thernof orned packagi ng case according to

Cl ai m 11 whé? ei nht Heemaformedoasprmdtivt eehedd e lepEc@pgcfldxey@ndiln@edr

respective wald ssivari 88 psrbeimesn difd e tf09”§§t£’$11t§31 nB“fLB . A
t hernof ormed assenbly wherein a | ocking ap is hinged to a |rs of part

of the asse ‘Fi}lrfeoﬂoeég’?%l*?%lﬁﬂﬁslto@?{?%@n@l §s Gpecndtnasdn ofheheirst part and

a second pasis@fblihe tasseadbna dahe 5&€ANGRIELLDES i Un@ELL O Jhakenters
a recess of h‘_ghflrst part on closing of the first and second parts

t oget her, SidfrEEL PRRE AP (HeSEPrG RS $hedaprel ans Fecsrdugdtty hi ngi ng

of the fl apt&c_ﬂatﬁr{é&p bAlOa BpF &MRII8n! B e Phabhes QIR €8 98 g ghecond
part to effect the | ocking closure.
by hinging of the flap to snap into a reverse recess of the

projection on the second part to effect the locking closure.
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