1 SHOCK- PROTECTI NG PACKAG NG This invention relates to packagi ng and
is concerned particularly with packaging for use in protecting
articles agai nst danage and shock during storage and transit. various
packagi ng nmet hods have been used for protecting, for exanple

el ectroni c conponents, during storage and transit. These nethods, in
addition to being generally |abour-intensive, comonly involve a
substantial outlay in cost and nmaterial -resources on packaging itens
inthe form for exanple, of cardboard cases and speciall y-desi gned
itens of plastics foam and corrugated cardboard to fit within them A
form of packagi ng case that may be used wi th advant age
environnental Iy and economically is described in GB-A-2414728. The
rect angul ar packagi ng case described is of a thernoforned

pl asti cs-sheet construction having four walls that are hinged

together to fold fromflat in erection of tGeApa§§ Eound the article
or articles to be protected. ThE AT TR TRV EC 15 Sﬁbég at each end of
the case that come into edge-to-edge abutnent with one another in the

erected case. Then@buttdnBgoredgegesitd bakbbanrgesa aeeccaaetmeiormed with
ri dges and grOOVE&tHQ@ar&y%%h%%c?yglﬁgdj?or%éeh19%‘%0@&@51%9 288089 the

respective edge, hese rid es and grooves nest

ri dge-wit hi n-gr 08%3”’\7\)? R e 2 680‘3? BHPESS TFThE DL HEPS YT anges
abutted in the erected case. This nutual ridge-wthin-groove nesting
is effective bothafiohsifatridiagkisigodshradbutdd ngee st fkangesnAneof or

cushi oni ng or ab%Qé&hQ%i%Q&%&?%%ﬁ@&%nweH?mn@ éé?;ﬁgé"@é!d t!}:ansu

contributes significantly he 1 nteg r|t¥ protectlon

S
of the encl osed 8?1%530?‘8‘-1}?8?% éf‘t"’}dgFE N EPE §eneﬁ8§ﬁ' i? Oué linitation
with the known fénrtangivepackughiy ipeslere on subragiiadneutilay it e98tt Aed
advant age of themgtdrtial -vebslgee dnhbdtkgsnRye:dmeSind Rge Gaan be&cachi eved

Indpractl ce between ALl Jfd aNYBS.ral BudclC PSS 488G b0AMned Beudd dges
an plastics foam and corrugated cardbecard 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-grcove 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. In this way it
contributes significantly to the integrity of the case for

protection of the enclesed 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



2 grooves on the edges of two of the flanges opposite one another are
not conpatible with achieving nesting between themin that there is
ridge-to-ridge alignnment between themrather than the ridge-to-groove
alignnment required for nesting. There is in consequence a gap between
those two flanges with the di sadvantage that the benefits of

i nterlocking and direct cushioning or absorption of shock between
themis not realised. It is one of the objects of the present
invention to provide a form of thernoforned packagi ng case by which

t he above di sadvantage can be overcone. According to the present
invention there is provided a thernofornmed packagi ng case havi ng
wal | s which are for edgeto-edge abutnment W th one another and with
nmut ual ridgew thin-groove nesting between them each of the abutting

edges being TOMMBAM Bnl Ll0E%cM L |, 08" URNENGAL AQKES LU N
si de- by-si de al ong the edge, and wherein the pattern of ridges with
i nt erveni ng gr ooTEERFUARE AT T aFBRE-THE Bfe® B ~EHE9| BRSO REVGF t HE™
wal | s i ncl udes ait &hetr aheshilftrigpe-obfsidloelyliomeaph bdteeed dyes rafigr
grooves along a fhdnStndaidgeotoifieordge: @hbgn rtddiRed Far He@OMRS and

ridges respectively.along &ﬁ@&%ﬁgenga%pe%%%gﬁ G2 g%'twg ah ML LA,

shift or offset of the pattern alo : _enabl es_that edge to be
engaged in edge- % 84V AHFERENE "W TG T P gE-fF 1R g PEb er ect
nesting w th theceddesingf ot wosathern waldhechipetessnhigdtenwou indt not

ot herwi se be possidiligea.More especially, in the circunstances where
the case has four walls, ridge-wthin-groove abutnent of the edges of
a first pair of themw th one another and with the edges of the
second pair, cantbesa®li 8YedebyPIFRTOPHITEL PTRGRE FRTS AP SRiFPVHie @

of fset of the patéer pf gheradgesdwidkapifieeryenbnghgrioshesbpye each of
the second pair @afsRdgeSge Asnake al-debnati ve, the same coul d be

achi eved by incorporating two lateral shifts or offsets in each of

t he second pair of edges. ) ] ) '
According to the present invention there is provided a

thermoformed packaging case having walls which are for edge-
to-edge abutment with one another and with mutual ridge-
within-groove nesting between them, each of the abutting edges
being formed with ridges with intervening grcooves running
side-by-side along the edge, and wherein the pattern of ridges
with intervening grooves running along the edge of at least
orie 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.



3 The walls nmay be recessed on the inside to provide stepped, shock
cushi oni ng or absorbing projections on the outside of the case.

Furt hernore, the packaging case may include resilient projections or
buffers which are formed in one or nore walls of the case to project
inwardly of the case fromthe one or nore walls for contact with one
or nore articles within the case in exercising resilient restraint on
such one or nore articles. According to another aspect of the
invention there is provided a thernoformed packagi ng case for
affording protection fromshock for one or nore articles contained
within the case, wherein at |east part of this protection is provided
by resilient projections or buffers which3are forned in one or nore
wal I's of the case to project inwardly of the case fromthe one or
nore walls into contact with the one or nore articles for exercising
resilient restraint on themw thin the case. In the latter regard,

the extent to whPRh "BHEhUBUPEeTeBFHfett SUBYEHE itP LB FeEEIPEIal |
may be the sane flmrckatushbhordingrer botoriviye vesiect tawn onehbufuf erdet of

a][wt Eer . By suitahd %aQ@Ob@t&heierbﬁ %t@%ﬁa&fngpééﬂeeﬁéﬂ of-1aRd variati gn
0 is fromone i.on_ to er e cas e _case may be
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articles of diffen¢ pgesirzeo@nddlds Shapeitafcodtdiong domeard artihees

aspect of the inyenlihothet BeSeeih SxPFQVEAEG 8 11 BeY NREQLARG casarADIne
wherein a Iocklng fIaQar§ q‘nged to a first part of the assenbly for
[

establ i shing | ocking cI0SUTé between the first part and a second part
of the assenbly, the second part has a projection that enters a
recess of the fi rstorpard torenotiosi agpeet dfhehd iirséntand thecond parid:d

together, and a Qrme@ﬁctﬂogﬂe@aa&ﬁ%lﬁg} @Psd &oa%egfa;ln&cbrla@e&a@uqhzgm by
hi ngi ng of the flﬁgi sna Jnto a rev§rse recesdsWlthln Sﬁprqgectlon

ore 1 taine
on the second par %t Fect the ®l ockin
whereln at least part or ths Drotectlon is provided by

resilient prodections 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 ancther. 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 agpect of the invention theres is
provided a thermoformed assembly wherein a locking flap is
hinged to a first part of the assembly for establishing
locking ¢losure 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 bhe
brought by hinging of the flap to snap into a reverse recess
of the projection on the second part to eifect the locking



cl osure. Thernoformed packagi ng cases according to the various
aspects of the invention will now be described, by way of exanple,
with reference to the acconpanying drawings, in which: Figure 1 is a
perspective view of the thernofornmed packagi ng case according to the
invention, inits erected condition for affording protection to one
or nore articles contained therein; Figure 2 is a plan view of the
one- pi ece thernofornmed sheet fromwhich the packagi ng case of Figure
1 is erected by folding; Figures 3 and 4 are schematic
representati ons of cross-sectional views of ridge-groove patterns
where, respectively, ridge-w thin-groove nesting occurs between the
patterns and where it is precluded; Figure 5 is illustrative of

ri dge-groove patterns utilised in accordance with the present
invention in thecpseokagi ng 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 packagi ng case of Figure 1,
Thermoformed packaging cases according to the various aspects

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 the thermoformed packaging
case according to the invention, in its erected condition for
affording protection to one or more articles contained

therein;

Figure 2 is a plan view of the one-plece thermoformed sheet
from which the packaging case of Figure 1 is erected by

folding;

Figures 3 and 4 are schematic representations of cross-
sectional wviews 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 1s a section taken on the Iine IX~IX of Figure 8; and



Figure 7 is a section taken on the line VII-VII of Figure 2; Figure 8
is a plan view of a one-piece thernoforned sheet fromwhich a second
packagi ng case in accordance with the invention is erected by
folding; S Figure 10 is illustrative of successive stages (a) to (d)
in the sequence for |ocking the second packagi ng case cl osed.
Referring to Figure 1, the erected packagi ng case of this exanple is
of elongate rectangular form being erected fromthe one-piece

t her nof or med sheet (for exanple of pol ypropyl ene) shown in Figure 2,
by folding round the one or nore articles (not shown) to be
protected. In the latter respect, and referring also to Figure 2, the
case has four substantially-rectangular walls, nanely, a base-wall 1,
two opposite side-walls 2 and 3, and a top-wall 4, that are hinged

together 1ong!tugiallsy JNg ¥albeid LP A-Dae.d Lanaes 3 Lo @& i
respectively that are upstanding fromtheir two_ends. e upper edges
of the flanges 5% 8T RACH BIG I EPE SAFTYUPEF M T s pEttfve

patterns 9 to 12 of ridges with intervening grooves running

si de- by-si de W t RefGRe:i@net hekuad 0NgHeh& REge packaging case of this
example is of elongate rectangular form, being erected from
the one-piece thermoformed sheet (for example of
polypropylene) shown in Figure 2, by folding round the one or
more articles (not shown)} to be protected. 1In the latter
respaect, and referring also to Figure 2, the case has four
substantially-rectangular walls, namely, a base-wall 1, two
opposite side-walls 2 and 3, and a top-wall 4, that are hinged
together longitudinally. The walls I to 4 have flanges 5 to 8
respectively that are upstanding from their two ends. 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 fiap 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 mutuzl ridge-within-groove nesting.

More particularly, this interlocking and nesting occurs



Erection of the case fromthe flat condition of Figure 2 to the erect
condition shown in Figure 1, is brought about by folding the
side-wall 2 up fromthe base-wall 1 and then folding the top-wall 4
down fromthe side-wall 2 onto the 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 brings the
flanges 5 to 8 into edge-toedge abutnment 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 abutnment, matches closely the profile of
that other flange, so that both ends of the case are closed. The case
is locked inthis fully-erected and closed condition by resilient
engagenent of a fla h| g ed |ntegr e _side-wal l i th
the top-wal |l 4. téigaedge t'e: iro%e n%g’t m%eﬁfec’gcﬁlaflﬁﬁ?é '\g%o 8
and each of thoséeﬁnﬁﬁﬁv\ﬁh'cﬁnﬁlt “-’F‘F?@@d@@ht@)ﬁéagéjaaﬁﬁlﬁéﬂ ang g1 of
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Figure 3, wher eashqrpgwsmcgsmhﬁa%ttmﬁ ve of st effisséki ng bei ng
precluded in the circunstances where there is no such offset.
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edge, to the effect that erla%§ a g a]?h o tern are
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al |l ows the requi pekFet| efgecsutphf mlgﬁbmérwam@rop@cﬁk?n@u@mﬁce@ﬁe b‘ét ween
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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 regquired 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
cutside that result from recesgses 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



Referring again to Figures 1 and 2, each of the walls 1 to 4 of the
packagi ng case incorporates projections 14 on the outside that result
fromrecesses 15 of circular configuration formed on the inside of
the case. The recesses 15 are of a tiered or stepped form having a
di aneter that decreases with 7 depth, for cushioning the case and
the one or nore articles it contains, against shock. Additional
cushioning of the one or nore articles is provided by resilient
projections or buffers 20 that project inwardly of the case fromthe
insides of the walls 1. The profile of an exanple of a buffer 20
formed in a representative wall 21 of the case is illustrated by
Figure 6. Referring to Figure 6, each buffer 20 is thernoforned in
its respective wall 21 of the case to project above the inside
surface 22 of th di.st Y per surface 23 of .the
buf fer 20 cont ac?spm?hefoéoc %i‘*%néa‘gat odegﬁgﬁg?tor o8 FAr bt f;t
surface 22. The EHWRitfur a¥aispt @Po‘t}he %‘Eﬁlttefrnaﬂro‘tﬂs&t?fﬁnwctfh“t%@ne ox
surroundi ng val | eyre24rdntlehunmrr2bidud by mesiig ewaloro b i@rsovi desters
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of the wall 21, F%eﬁﬁﬁtﬁé%"ezwllaﬁﬂ Qith]@r§aﬁf 1’f‘>h’e11 YRRt D P FAAITY Sbe
conpressed resiliently to such an extent that the top surface 23 is

retracted down tﬁeéé}ﬁldg%@'m@&rsi be e%léﬁf&%%er?%o :L\é"'t;ﬂ?ex%i/ox%@' in€fes
article, the top_surface o£1 e_buffer 0 herslgf t he

e a the cage to eé% ab t e 1
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The end-fl anges 5 groove f e; on o] e
above the area 287 V!dl ﬁe tt\% ﬁ ar edln &u ‘% recesse % &?‘é’“ %

into the area 26W31‘§a8h é’F—”O‘t’Wésr@éeéﬂs?é@e l@raﬁ‘r}e?cb“fabﬁc’ﬁlé? éHOF%ﬁ’ChWhé\?l ng
a progressively deersegsirngd diraisteer Wi th depth to provide cushioning
agai nst shock. They also add to the strengthening provi ded by the

fsfagfﬁr g; g?dt Lgegg%gp 1(8.% <t:on 3‘1"{@@' by ’thgncdaste hies Egggleegrgggﬁiltggfill
the space wzthln the case, the article will bear on the inside

surface 22 of the wall 21, the buffer 20, and others of the
gsame 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 alsc to Pigure 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,



8 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-walls 2
and 3 are configured with recesses 15 in their plinth-areas 29 and 30
respectively. Buffers 20, are located in all the plinth-areas 24, 26,
27 and 28. 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, depends on the extent to which the
buffers 20 protrude above the plinth-areas 24, 26, 27 and 28 of those
wal l's. In normal circunstances, the buffers 20 provide the primry
shock-absorbing function in protecting agai nst normal handling and
transportati on shocks, whereas the secondary shock-absorbing function
provi ded by the other features including the recesses 15, act in

conj unction withethe buffers 20 1o, brotsel adalnst mioLLopagts, The
use of the resilient %u_ er's has beén” descri bed above Th the (_:orlft ext
of the confi gur afRFeBT bl B 20 SRYPAYGRe PesetEtl vihi 1¢ Flipe side-
encircling hunp 25.1si 2sanbel awe tdeefigugederisunfaese22.50in ttheimalintR1 .
Wth that configurali 8 anh0l 843P Qe1) Nepdirel aN0e AeMB)-2081 4ngl and
the overal | diangfer gr{tht_hleeagu%‘; e, mgy be %aorre 25 mMmwith the top
surface 23 havi ng afdianeter of ‘6 hm and the hunp 25 a dianeter of 10
nm However, the configuration of buffer used nmay vary fromthat of
Figure 6. For examplegid¢hrevdnenp IAStimmpufiesedfrapgajeectinbyra¥igimg above
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Limar hock pro re,
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top surface 23 nifidhabviee BALierPapeirainnerer 09 ot inbbapgice ©F 1% mm
Wi thin a hunp of 218mamdicangbes .waAss.i mdincandd cabovesankbhe chs dudfers

Figure 1 is |ocked Gloaeduhd pbhl WHo¥r &iesiady CRRdElhomh BYodeans, of

resilient engagenent gf thel '%-13 wi.th the I;Eo,p.-vvall 4. TQi s _farm of
. . agaﬁns norma arn lP% and traa%Por ?LlGn shocks, w erer he

| ocki ng, in particular ina form provi a triple’l'ocking Teature

will gsecondary shock-ahsorbing function provided by the other

features including the recesses 15, act in conjunction with

the buffers 20 to protect against major impacts.

The use of the resgilient 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 buifer used may vary from that of Figure 6.
For example the hump 25 may itself project by 2 mm, 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 increasged
diameter, for example of 14 mm within a bhump of 18 mm

diameter.

As indicated zbove, the case of Figure 1l 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



9 be described in the context of a one-piece thernofornmed sheet

provi ded for another packaging case and illustrated in Figures 8 and
9. Referring to Figures 8 and 9, the case in this exanple has four
substantially-rectangul ar walls, nanely, a base-wall 31, side-walls
32 and 33, and a top-wall 34 that are hinged together |ongitudinally.
For erection of the case fromthe flat formof Figure 8, the
side-walls 32 and 33 are folded up fromthe base-wall 31 and the
top-wall 34 is then hinged over fromthe wall 32 to close onto the
wal | 33. The case is now |l ocked in this closed condition with the end
flanges 35 to 38 of the walls 31 to 34 respectively, abutting one
another with nmutual ridge-wthin-groove nesting. Locking of the case
closed is carried out in the four-stage sequence illustrated at (a)
to (d) of Figure_ 1 th equenc il lustrat ar
on the section Ie}f ng % %5 if %}eegr??r?t%m tog %togg p%% f%h#:??\%gyme(é %8‘?%@
cl osing of the t®pvidid f%ﬁlaﬁ?ﬁqfrt?ﬁgkéqﬁﬁé %@iPIaQ?Sl SRR F g6y
entry of symmetr$ eabtly.-| ocated thernoforned projections 39 which
project fromthe inside of the mall 34, into respective recesses 40

in the inside of tg%rrln wal L%g’l ure_s aBQeB pr,o fe:ggé 9!. th%g %%%égfdﬁgé“ ! y

home within the Fecesses ustrate ure
10, a | ocki ng fIﬁﬁHATﬂﬁﬁF@ﬁﬁiéyﬁFﬁﬁﬁﬂ“¥% ?ﬂésméPWe§B ajresegiadbdlover
to overlap the jsnetvonisbet weers3t hemdwaltdes-+831aid tBak. a8t agesqdc) of

Fi gur te 10 : : I ulst E@‘é{e@ﬁezt E@n&l@?@:ﬂd&gj&)dov%zofeiéﬁﬁoﬁ |o§pt;1{é1c:lé3: Efcimnghe%
symretrically-1 ocate e or roj.ecti ro om
t he undersi de ofgﬁﬁ ¢ gp %ﬁggffg 4 3% % h%%%cf%ons
39 pushed into tﬁ@mké%b§§§%wﬁbl3WUF@ @§bé%?é@?§34tﬁét5?1Qﬁﬁﬁﬁtmﬁ?lngs
t he projections #zrf giod mgll AR ot htoseeymoseha ggbls§es 4Be gas¢ He ot si de
gf the \fgl | tﬁ4 @écktela?lr; hﬂé@i@e@&nﬁ%@oﬁ%ﬂt@nﬁa@&d{ It Darfed 05 EQ)sagf

i gure e pr cti us 0 the recesses
fogJ resilient rg gjn I onq?ﬁe t? ockles ee‘thme ”Fﬁ V' ¢ amt ed. ik
Ret enti on of themﬁa§éEPﬁgFH@tFHbEEHWEGHGFFﬁbn V§k€ﬁh§ﬁd§ﬁ tFe 10
virtue of each prbjsedtisonadeBeiungiranhe riverfsepmnceqfante il hstaasswap
action into an upderguis qQf) iot'stlrgaQ@&% A3 ihReSHARSs aq&ilmai;esi as it
facilitated by the resilience of .t 1nQQEPE§Ed materi a

uld appear on tHe sec mon

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 f£rom the inside of the wall 34, intoc respective
recesgses 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 wallis 33 and 34. Stage (¢} of Figure 10
illustrates the folding down of the f£lap 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 ocutside of the wall 34, of the
thermoformed projections 32. 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



11 Cdains: 1. A thernoformed packagi ng case having walls which are
for edge-to-edge abutnment with one another w th nutual

ri dge-w t hi ngroove nesting between them each of the abutting edges
being fornmed with ridges with intervening grooves running

si de- by-si de al ong the edge, and wherein the pattern of ridges with

i nterveni ng grooves running along the edge of at |east 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. 2. A

t her nof or mred packagi ng case according to Claim1l wherein the abutting
edges are edges of flanges to the walls. 103. A thernoforned packagi ng
case according to Cam 2 wherein each of one or ere of the flanges
has a curvilinear, eédg 2-pr of of| I e 45 Q)errgmf or er eggnc%g%

according to O alth3°dt R 9 =% 1eorneln THe wall's¥are rectang u ar and
the flanges are Ewa%PﬁglnﬁPm‘ﬁ BREPIEHH 9 LoFtst ﬁ%:e\ﬁlétl’ﬁs thie snapaction

igs facilitated by the resilience of the thermoformed material.



5. A thernofornmed packagi ng case according to Claim4 wherein the

wal I's are hinged longitudinally to one another for erection of the
case froma flat form 6. A thernoforned packagi ng case according to
any one of Claims 1 to 5 wherein the case has four walls and there is
ri dge-wi t hi n-groove abutnent of the edges of a first pair of them

wi th one another, and wherein each of theigsecond pair of walls
incorporates a lateral shift or offset of its pattern of ridges with
i ntervening grooves for ridge-wthin-groove abutment between it and
each of the figpispair of walls. 7. A thernofornmed packagi ng case
according to any one of Clains 1 to 6 wherein the walls are recessed
on the inside to 12 provide stepped, shock cushi oning or absorbing

proj ections onithe zouﬂﬁlrﬁlef@:fmetihga@&@eng &seAhEhﬁ{dT%QnmlﬁzﬁCK@eglﬂ&Q

case according ny.Qne cludln resilien
proj ections or %98% f%ergg i Htrﬁ?% 3rtlr%re r?%% B REE ’él‘iﬂ‘e “PhEhin-
case to proj ec@rcrqmrlel"ﬁt‘ylr@f beheegashefr cmchhef one ebuinDing waddss beong

contact wth ORg.QJy IREE ﬁ’dbb&'x%%h%ﬁ@éfbe%@ﬁg Cgar%%vleg EXELELSLNE by-side
resilient restraint on such one or nore art
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.

2. 2 thermoformed packaging case according toe 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 curvilinesar 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. 2 thermoformed packaging case accerding to any one of

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



9. A thernoforned packagi ng case according to Claim8 wherein the
extent to which each buffer projects beyond its respective wall is
the sanme for all buffers. 10. A thernofornmed packagi ng case
according to Claim8 wherein the extent to which the buffers project
beyond their respective walls varies as between different ones of the
buffers. 11. A thernofornmed packagi ng casé according to any one of
Clains 1 to 10 wherein a locking flap is hinged to a first of the
wal I s for establishing | ocking closure between the first wall and a
second of the wahtige stmppﬁﬂcosmbdmabhsﬁﬁﬁﬁiagfﬁﬁﬂé%%%kgfhé|bébaé%€#ﬁh§ &n
recess of the {y n osing of the first and second wal s

t oget her, and g&%?%f%@%%éﬁ gﬁéfﬁgeflap is adapted to be brought by
hi nging of the flap, to snap into a reverse recess of the projection

on the second sal | # enetheed meRend Ik S 12 A thegnnf ned
packagi ng casqgfug§t ﬁtiallg;as h é%&@&%@ éé%% géééﬁﬁ éédt%wﬁﬂ¥ r%?éﬁ%nce

, her einbef or .
to Figures 1t Sot Htdorbfhifity Feejurieat senaietbions thebuffers which

acconpanyi ng du@Mingsed in one or more walls of the case to project inwardly
of the case from the one or more walls for contact with one or
more articles within the case in exercising resilient restraint

on such one or more articles.

9. A thermoformed packaging case according to Claim 8 wherein
the extent to which each buffer projects beyond its respective

wali is the same for all buffers.

10. & thermoformed packaging case according to Claim 8 wherein
the extent to which the buffers project beyond their respective

walls varies as between different ones of the buffers.

11. A thermoformed packaging case according te any one of
Claims 1 to 10 wherein a‘locking flap is hinged to a first of
the walls for establishing locking closure between the first
wall and a second cf 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.

12, A thermoformed packaging case substantially as
hereinbefore described with reference to Figures 1 to 7,
or according to Figures 8 to 10 of the accompanying

drawings.



