
SHOCK-PROTECTING PACKAGING This invention relates to packaging and is
concerned particularly with packaging for use in protecting articles
against damage and shock during storage and transit. Various packaging
methods have been used for protecting, for example electronic components,
during storage and transit. These methods, in addition to being generally
labourintensive, commonly involve a substantial outlay in cost and
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. In 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 andgrooves on the edges of two of the flanges opposite one another
are not compatible with achieving nesting between them in that there is
ridge-to-ridge alignment between them rather than the ridge-to-groove
alignment required for nesting. There is in consequence a gap between those
two flanges with the disadvantage that the benefits of interlocking and
direct cushioning or absorption of shock between them is not realised. It
is one of the objects of the present invention to provide a form of
thermoformed packaging case by which the above disadvantage can be
overcome. According to the present invention there is provided a
thermoformed packaging case having walls which are for edgeto- 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.The walls may be recessed on the inside
to provide stepped, shock cushioning or absorbing projections on the
outside of the case. Furthermore, the packaging case may include 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 for contact with
one or more articles within the case in exercising resilient restraint on
such one or more articles. According to another aspect of the invention
there is provided 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. 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.Thermo formed
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-piece thermoformed sheet from which the packaging
case of Figure 1 is erected by folding; Figures 3 and 4 are schematic
representations of crosssectional 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.Referring to Figures 1 , the
erected 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. In the latter respect, 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 1 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-toedge 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-wi thin-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 ofthe
flanges 6 and 7 with each of the patterns 9 and 12 of the flanges 5 and 8
respectively. In order that there may be interlocking ridge-wi thin-groove
of patterns 9 and 12 of flanges 5 and 8 with one another, they are offset
laterally with respect to one another by half the Standard patternpitch.
This is illustrated schematically by Figure 3 , whereas Figure 4 is
illustrative of interlocking being precluded in the circumstances where
there is no such offset. However, each flange 6 and 7 is to interlock with
both flanges 5 and 8 and the potential problem this creates is overcome
according to the invention, as illustrated schematically in 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
ridgegroove 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 ormore
articles is provided by resilient projections or buffers 20 that project
inwardly of the case from the insides of the walls 1 . The profile of an
example 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
thermoformed in its respective wall 21 of the case to project above the
inside surface 22 of the wall 21 by distance Y . The upper surface 23 



of the buffer 20 contacts the contained article to support it clear of the
surface 22. The configuration of the buffermoulding with the surrounding
valley 24 and hump 25 within the wall 21, provides resilience for
shock-absorbing protection to the supported article. 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 edgeconfigurations 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 sidewalls 2 and 3 are configured with
recesses 15 in their plinthareas 29 and 30 respectively. Buffers 20, are
located in all the plinth-areas 24, 26, 27 and 28. 



The effectiveness of the buffer arrangement in providing shock-protection
additional to that otherwise 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 walls. In normal circumstances, the
buffers 20 provide the primary shock-absorbing function in protecting
against normal handling and transportation shocks, whereas the secondary
shock-absorbing 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 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 sheetprovided for another
packaging case and illustrated in Figures 8 and 9 . Referring to Figures 8
and 9 , the case in this example has four substantially-rectangular walls,
namely, a base-wall 31, side-walls 32 and 33, and a top-wall 34 that are
hinged together longitudinally. For erection of the case from the flat form
of Figure 8 , the side-walls 32 and 33 are folded up from the base-wall 31
and the top-wall 34 is then hinged over from the wall 32 to close onto the
wall 33. The case is now locked in this closed condition with the end
flanges 35 to 38 of 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 topwall 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 asnap action into an undercut of its recess
43 ; the snap action is facilitated by the resilience of the thermo formed
material.Claims : 1 . A thermo formed 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. 2 . A thermof ormed packaging
case according to Claim 1 wherein the abutting edges are edges of flanges
to the walls . 3 . A thermof ormed packaging case according to Clam 2
wherein each of one or more of the flanges has a curvilinear edgeprofile .
4 . A thermof ormed 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 thermof ormed 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 thermof ormed 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 thermof ormed packaging case according to any one of Claims 1
to 6 wherein the walls are recessed on the inside toprovide stepped, shock
cushioning or absorbing projections on the outside of the case. 8. A thep
uoformed packaging case according to any one of Claims 1 to 7 including
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 for
contact with one or more articles within the case in exercising resilient
restraint on such one or more articles . 9 . A thermof ormed packaging case
according to any one of 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 thermof ormed 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 thermof ormed packaging case according to Claim 10 wherein
the extent to which each buffer projects beyond its respective wall is the
same for all buffers . 12 . A thermof ormed 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 .13 . A
thermof ormed 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. 


