
939,088                           3      pressure is applied at the outer
edge of the lid,  of Fig. 5a comprises a pair of supports 42     Preferably
the lover end of the line com-  and 43 arranged in spaced relation with the
prises a slit portion 33a in which case the  sheet S between them, and each
support hav-     scoring may be omitted at the upper end of  ing an
electrical resistance heating element the line 33 as with an initial cut
slit at the  44. The plastics sheet is heated to a tempera-  70     bottom,
tearing will readily proceed to the  ture appropriate to the particular
material     top surface when the lid is opened. The cut  which in general
will be above the second     slit portion, however, should not extend above
order of transition temperature. For the poly-     the sealing tape 12 in
order to maintain the  styrene material referred to above this means 10
air-tight moisture-proof character of the con-  above about 180[err] F. and
more specifically  75     tainer.
about 250[err] F.       An important feature of the present con-    The
frames 40,41 with the heated sheet S     tainer resides in the fact that it
is formed of  therein are then moved into a die forming     thermoplastic
material by a deep draw opera-  means where, in the present method, it is
sub- 15  tion and the final form, particularly of the  jected to a
combination of mechanical and  80     body part 10, is characterized by
being gener-  pneumatic drawing operations. The drawing     ally
thin-walled with certain variations, how-  means includes a cup shaped
female die part     ever, in the thickness of the wall appropriate 46 shown
in Fig. 5b, the space below the     to the functional requirements of the
con-  sheet being hermetically sealed in a suitable 20  tainer, the body
part also embodying decora-  manner as by the rubber gasket means 46a  85
tive surfaces derived  from  embossing. The  located between the sheet
support 41 and the     thermoplastic material may be one of many die cup
46. In accordance with the present     commercially available such as those
based  method the pressure in chamber 47 may be     upon polystyrene, vinyl
chloride or acetate,  increased or reduced as by means of a pipe 25
cellulose acetate or buryrate, ethyl cellulose, or  48, communicating with
an inter-mediate fluid  90     polyethylene or polypropylene. As essential
space 49 which in turn communicates with the     characteristics the
material in addition to being  main space 47 by way of small holes 50. The
thermoplastic should be capable of deep draw-  latter holes are quite fine
and appropriately     ing, have some stiffness when in thin sheet  spaced
to perform an expansion of the plastic 30  form, be elastic, odorless,
capable of being ad-  material when suction is applied at the space  95
hesively or otherwise laminated together, and  49 in a latter step.
preferably moistureproof to a substantial de-   The mechanical die
forming-means includes     gree. It will be understood that the base mat-
a, vertically reciprocable plunger 54 which, as     erial normally will
have embodied therein or  shown in the initial step of Fig. 5b, is brought
35  associated therewith other appropriate mat-  down with the lo; er end
adjacent to or in  100     erials in accordance with commercial practice.
contact with the plastic sheet S.     A particularly successful and
practical ther-   Fig. 5c shows the next major step. How-     moplastic
material for the purpose is a poly-  ever, in order to illustrate better
certain fea-     styrene which preferably  has incorporated  tures, this
view is a cross section taken at 40  therein a rubber compound grafted onto
the  right angles to that of Fig. 5b and therefore 105     molecule and
also a pigment of desired charac-  through the narrower dimension of the
die     ter and color. Polystyrene of the type em-  means and the ultimate
container. The plun-     ployed is subject to acquiring a static elec-  ger
is shown as having progressed downwardly     trikal charge which attracts
dirt and dust. This  for a short distance. As the plunger engages 45  may
be obviated or greatly reduced by pass-  the sheet S a positive pressure
above atmos- 110    ing the sheet material through a water solu-  pheric is
created. This may be obtained by    tion of a suitable detergent such as
the deter-  closing the conduit 43 and results from the    gent sold under
the commercial tradename  reduction in volume but in most cases it will
"Joy" (registered Trade Mark). A 1% solu-  be preferable to apply pressure
by the addi- 50  tion has been found suitable. Another pre-  tion of air at
48. The pressure underneath  115     treatment which may be desirable in
some  sheet S causes it to bulge upwardly as shown     cases comprises
coating the sheet material with  at 55 away from  the top surface of die
cup     a moisture-proofing compound.                46 producing advance
stretching of the cor-        Figs. 5a to 5e illustrate in diagrammatic
responding annular area which would not occur 55  form an apparatus and
method for forming   if the sheet were permitted at this early  120     the
container main body part having the shape,  stage to be forced down into
firm  enage-     dimensions, wall thicknesses, and other pro-  ment with
the top of the die cup. The plun-     perties characterizing the container
of the pre-  ger in its narrower dimension preferably has     sent
invention. The plastics material in the  parallel sides 54[err] for a short
distance from 60  form of a flat sheet S with a thickness of about  the
bottom end upwardly, and is considerably  125      .045 of an inch is
clamped between a pair of  thinner at that area than the transverse dimen-
carrier plates or frames 40 and 41 having a  sion of the die cup 46. The
plunger sides      central opening in which the sheet is exposed.  then
taper outwardly toward the top but the      The frame is then brought into
association  thickness still is substantially less than the cor- 65  with a
heating means which in the illustration  responding dimension of the die
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Also, as shown in Fig. 5b, the bottom sur-  the opening in the clamp plate
61 is bevelled     face of the plunger 54 is shaped to provide a  as
indicated at 66 to aid in guiding the parts     limited contact with the
sheet S thereby to re-  into appropriate relation. Also the size and
duce any cooling effect and enable some creep-  shape of the lower part 67
of the plunger is 5   ing of the sheet around the bottom  of the  somewhat
larger than the inner dimensions of  70     plunger and upwardly into the
sides. For this  the plastic container at the area of the con-     purpose
the mid portion of the plunger 54  tainer corresponding to band 20 and
prefer-     is depressed upwardly as shown at 56 leaving  ably is tapered
to allow easy entry into and     two rounded corner portions 57.
expansion of band area 20 to firmly press the 10    Following the relation
Shown in Fig. 5c  outer edge of band 20 against the annular  75     the
plunger 54 continues on its downward  shoulder 64 which is also somewhat
larger than     movement to substantially the position shown  the
unstretched cuter dimension of band 20.     in Fig. 5d where the end of the
plunger is  This expansion of band 20 by engagement of     short of the
bottom  of the die cup 46 by a  the lower portion 67 of plunger 62 into
shear- small distance in the range of about 1/3 to  ing engagement with
shoulder 64 is employed  80      1/4 of an inch. The upper end of the
plunger  so that the greatest dimension parts of body      54 is provided
with an enlarged forming plate  10 may be inserted through bottom  die part
58 which engages with the horizontal surface  60 allowing the waste
horizontal flange area      of the sheet S and compresses it. About the  of
sheet S to be engaged on top of bottom 20  time the plunger 54 reaches the
limit of its  die part 60. Annular shoulder 64 need not be  85     downward
stroke as shown in Fig. 5d suction   of the greatest dimension of body part
10 and     is applied through suitable means and appro-  the preferred
dimension is intermediate that     priate conduits such as at the pipe 48
and  of the outer dimension of band 20 and the     the plastic material is
quickly drawn into firm   greatest dimension of body 10 so that on in- 25
engagement with the interior walls of the die  sertion, collapse of body 10
is within the elas-  90     cup. The interior walls of the die cup are pro-
tic limits of the body, and on expansion of     vided  with  suitable
embossing formations  band 20 into engagement with annular shoul-
appropriate to forrming the decorative patterns  der 64, band 20 is
stretched within its elastic     and data desired on the outer surface of
the  limit. This arrangement makes possible the 30  container. Such as
those indicated and des-  vertical shearing of the waste flange of sheet
95     cribed in connection with Fig. 1. Adjacent the   S without
permanently altering dimensions of     top of the interior surface of the
die cup 46   body 10 and its band 20.     there is also located an inwardly
projecting    The forming cup die 46 and the trimming     flat annular area
59, about 1/3 of an inch in  die parts 60 and 62 may have special forma- 35
vertical width, defined by the shoulder 59a  tions at the uppropriate areas
to define and  100     adapted to form  the band 20 illustrated in  produce
the cut out portion 25 of the con-     Fig. 4 for example. The amount of
the inward  tainer shown in Fig. 3.     extension of the band 59
corresponds substan-    The cover part 11 is likewise formed by a
tially to the thickness of the annular flange 24  drawing operation in
suitable dies but since 40  of the cover, to be subsequently applied. The
the cover has less depth and there is no under- 105     sides of the
container therefore are in effect  cutting in the sides it is a much
simpler opera-     undercut relative to the band 59 and also  tion and may
be performed purely mcchani-     other portions of the side panel are
undercut  cally. The cover, conversely to the body part,     in accordance
with the embossing and designs  is formed against the plunger or plug and
45  formed therern. However, because of the thin  hence the interior of the
cover is smooth and  110     flexible character of the walls of the
ultimate  accurately to dimension, and adapted to fit     container, no
difficulty is encountered in re-  precisely the exterior of the band 20 of
the     moving it from the die cup at the appropriate  body part.
stage.                                          The thickness of the wall
of the container 50    As a further step the formed container is  is
selectively controlled and determined by  115     withdrawn from the die
cup and moved to a  the various structural features and the method
suitable trimming apparatus such as indicated  to produce the desired
container described     in Fig. 5e. The trimming mechanism includes
generally above in connection with Figs. 1 to     a bottom die part 60 and
an upper clamp plate  4. The relative distribution of the plastics 55  61
and a vertically movable shearing die or  material throughout the various
regions of the  120     plunger 62. The plunger 62 has an annular
container walls is an important feature. The     shoulder 63 which is moved
downwardly into  container as a whole is very light weight and     shearing
relation with the annular shoulder 64  thin walled and contains a minimum
of mat-     of the shearing die member 60 as indicated  erial and is
intended to be a one time use or 60  by the broken line position 62[err] of
the plunger  "throw-away" type. The side walls have an  125     whereby the
waste horizontal flange area of  average thickness less than .012 of an
inch     the sheet S is severed at a sharp line leaving  and preferably in
a range below .010 of an     the body part 10 of Fig. 1 with a smooth uni-
inch prior to the embossing. Ordinarily the     form top edge. It may be
noted that the plun-  thickness should not be less than about .005 65  ger
62 has rounded lower corners at 65 and   of an inch, the thickness being
exclusive of any  130
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projections on the outer surface        lenght of approximately 70 mm.
which is sub-     formed by the embossing. In this connection it
stantially in excess of 2 inches. The body part     is noted that when the
term  "average thick-  of a container therefore made in accordance  ness"
is used herein, including the claims, it  with the present method and
principles of the  5   is intended to mean the equivalent sheet prior
invention and having similar wall thickness,  70     to or without
embossing. The relative thin-  has an area of a little over 18 sq. inches,
or,     ness of the material in the sides or panel sec-  including the
cover, the total area is approxi-     tions is important in enabling the
embossing   mately 22-3/4 square inches. Speaking more     to be effected.
The upper band portion 20   generally the total area is in excess of 20 sq.
10  is substantially thicker than the side panel  in and the total weight
is correspondingly  75     sections whereby the band 20 is somewhat
somewhat less than that of the 85 mm. cigar-     stiffer and  better
adapted  to  support the  ette container.     cover and  to resist
permanent bennding  or      In the assembly of the cigarette package the
crumpling of the top edge in use. The thick-  bundle of cigarettes is of
course inserted in 15  ness of the band 20 should normally be above   the
body part 10 before-the cover is applied.  80     .010 inch and preferably
about .012 inch at  The cigareties may be pre-wrapped in a suit-     least
in thickness. The bottom  area of the   able paper such as glassine but
because of the     container body may have a thickness generally  character
of the plastic box including its high     similar to that of the side
panels but prefer-  resistance to moisture penetration the ordinary 20
ably be somewhat thicker for added strength  tin foil wrapper can be
omnitted. After the  85     and resistance to flexing. The thicknesses of
cigarettes are inserted the container has ample     the cover areas
correspond generally to those  firmness and ability to retain its shape to
en-     of the body part, but preferably the flange part  able the ready
application of the cover by auto-     2-4 has a thickness of at least .012
inch to pro-  matic machinery including the securing of the 25  vide
substantial stiffness, and a thickness at the  normally fixed portion 23 by
suitable means  90     hinge area in the range below .012 inch, as for
such as adhecive or heat sealing.     example about .007 inch, to provide
greater      As heretofore  described the cover is so     flexibility  and
freedom  from  failure. The  shaped and designed that upon opening of the
thickness dimensions described above are par-  lid 22 the side flanges
particularly at the rear 30  ticularly applicable to a polystyrene thermno-
near the hinge flare or flex outwardly away  95     plastic material.
from  the band section 20 of the main body.        The container is
exceptionally light weight  This is illustrated more clearly in connection
requiring very little material for its size and   with the simple form
shown in Figs. 6 to 8.     relatively long dimension in the direction of
In this case the cover 11[err] has a hinged lid 70 35  its vertical draw
For a container for a pack   and a boss or enlargement 71 in the top sum-
100     of 20 standard 85 mm. cigarettes commonly  face and scoring in the
form  of grooves 72     referred to as "King size", the bcdy part of  and
73 of substantial depth defining a hinge     the container is approximately
3-1/4 inches  line. Each side flange has a slit, extending up-     high,
the width is about 2.13 inches, and the  wardly a short distance  from the
bottons edge, 40  dimension across the narrow  side or edge is  that at one
side being shown in Fig. 7 at 74.      approximately 0.9 inch. The total
area of the  In Figs. 6 and 7 grooves 72 and 73 extend      sides  and
bottom  therefore  computes to   up the sides of boss 71 respectively but
may      approximately 22 square inches. The poly-   end at the base of the
boss. In either case they      styrene material heretofore mentioned as
useful  are interrupted by a central portion 75 having 45  for the
containers has a weight or specific   a top surface in the plane the top of
the 110      gravity of about 1.05 gm. per cubic centi-  boss and elevated
above the surface of the      meter and the weight of the body part for the
cover 11[err] in general. As the lid 70 is raised  85 mm. Cigarettes
employing such material  the lines or grooves 72 and 73 determine the
is approximately 2.6 gm. or, stated in general   bending or hinge line
which extends through 50  terms, and allowing for some small variation
the area 75. Consequently as the lid is swung  115      in dimensions, and
in the particular plastics  upwardly to the position 70[err] in Fig. 7, and
employed, the weight is less than 3.5 gms.     normally on to a 90[err]
position or further, the        The cover for the present container has a
mid portion ef the lid at the area 75 is de- flange or skirt approximately
0.46 inch wide   pressed relative to the top surface of the lid 55  and the
total area of the top and flange com-  as indicated generally at 76 in
broken lines  120      pute to approximately 4-3/4 sq. in. and the  in Fig.
7. Fig. 8 shows in full lines the sec-      weight is approximately 1.0 gm.
In a specilic  tion at the hhinge in the plane 8-8 of Fig.      but typical
example the weight was 0.8 gm.  7 when the lid is closed, and in broken
lines        The total area of the container for 85 mm.  the corresponding
section or rear edge of the 60  cigarettes including the body and cover is
lid when it is raised to the broken line posi-  125      approximately
26-3/4 sq. in. and the total  tion 70[err] of Fig. 7, the broken line shape
in      weight less than 4.5 gm., and in the specific  Fig. 8 corresponding
to the plane 8a-8a  in      example above mentioned the weight was about
Fig. 7. It will noted that the flange parts      3.4 gm.
77 and 78 remain stibstantially perpendicular  65    A  so-called "Regular
size" cigarette has a   to the top surface of the lid at the point of  130
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juncture therewith but because the central part   Figs. 12 to 15 depict
still a further form     of the lid at the section 8a is depressed as  of
cover 88 which functions in a manner     shown at 76 this causes the
flanges 77 and 78   generally similar to that of Figs. 1 to 4 for     to be
flared outwardly away from the sides of  example but has features which
render it a pre- 5   the main body part and accordingly when the  ferred
form  in many respects. As indicated  70     lid is opened 90[err] or more
and then closed  in Figs. 12 and 13 the cover is symmetri-     the bottom
edge, and particularly the rear  cal about the middle transverse line 89.
It     corners such as indicated at 79 in Fig. 7, do   has two elevated
ridges 90a and 90b separated     not catch on the top edge of the body
part.  by a depressed transversely curved middle zone 10  The outward
flaring of the flanges 77 and 78   91. The top may have any desired
decorative  75     increases progrcssively as the lid is opened   pattern
or legends, the present form  being     and by the time the lid is opened
about 45  provided  with fine serrations 92 extending     or more to the
position of Fig. 10, for ex-  longitudinally of the zone 91. A light or
small     ample, the flared condition has become quite  score line may be
pre-formed as shown at 93 15  substantial. Accordingly with any shape on
the  to aid in defining the hinge line. Also a slit  80     rear edges of
the lid such that corners 79 re-  or weakened line 94 is provided in each
of the     main below the top edge of the body for 45[err]  two side
flanges at the hinge line as in the     of the opening of the lid will
ensure freedom  previously described forms of cover. The form     from
catching or interference upon closing.    of Figs. 12 to 14 can be drawn
readily with 20    A  similar operation and result occur with  the desired
distribution of plastics material.  85     the preferred form of cover
shown in Figs. 1  The flange or skirt areas have a thickness of     to 3 as
has been heretofore mentioned, the de-  .012 inch or more and as a result
substantial     tailed discussion having been made in connec-  stiffness
and ability to maintain their shape     tion with the somewhat more simple
form  of  free of curling or other distortion. On the 25  construction of
Figs. 6 to 8.                   other hand the area at the hinge line 93 is
90        Figs. 9 to l1 illustrate another form of cover  drawn to a
thickness less than .012 inch such     which provides the same general
result. In this  as about .007 inch or less whereby it will flex     case
the hinge line for the lid 80 is defined   readily without failure.     by
argroove or score line 81 which is arc         The two ridge areas 90a and
90b cause the 30  shaped in the plane of the top. The position   flange
portions 96 and 97 to flex outwardly  95     of the groove 81 may be varied
and corres-  respectively when the lid 98 is lifted simnilarly
pondingly the size of the hinged lid 80. This  to this ultimate effect to
the other forms. This     form  lacks the advantage, however, of the  is
illustrated diagrammatically in Figs. 13 and     cover being reversible as
to position since for  15. As the lid 93 is lifted to the position in di-
35  the desired functioning the mid portion 82   cated in broken lines at
98[err] in Fig. 13 and on  100     of the groove 81 must be convexed
outwardly,  further beyond 90[err] the portion of the ridge     toward  the
opening edge of the lid. Each   90b at the hinge area bends downwardly as
side flange has a slit 83 or other weakening  indicated at 99 in Figs. 13
and 15. This causes     means to insure ready tearing upwardly to the  the
adjacent flange part 97 to flex outwardly 40  hinge line 81 when the lid is
pushed open.  to the position indicated generally by a broken  105
Because the central portion S2 of the hinge line  line at 97[err] in Fig.
15 as explained more fully      is bowed outwardly to the right, as the lid
is  in connection with the form  shown in Fig. 8.      swung upwardly, the
area around the point 82   A similar result occurs at the ridge 90a and
is depressed relative to the top surface in  flange portion 96 at the
opposite side of the 45  general as incdicated by the broken line 84 in
lid.                                           110      Fig. 10. In use of
the package to extract a       Various other changes and different embodi-
cigarette the lid 80 commonly will be opened   ments of the container could
be made within      to about a 90[err] angle. Fig. 10 shows the lid  the
principles described or indicated in the      in broken lines at an
intermediate position  foregoin, and it is intended that all matter 50
80[err] but the effect of the depressed area 84  set out therein or shown
in the accompanying  115      is present and becomes progressively greater
as  drawings shall be interpreted  as illustrative      the lid is opened
further. As in the other  and not in a limiting sense except as defined
forms of container cover, the net result is to  in the following claims.
cause the flanges to flare outwardly particu-     WHAT WE CLAIM IS:- 55
larly at the rear corners and the lid may be       1. A cup-shaped
container of drawn seam-  120      readily closed from  a full opening of
90[err] or  less single piece thermoplastic material of sub-      more
without the flanges catching on the top   stantial stiffness but elastic in
deformation,      edge of the container body. The effect is shown   said
container havine the shape of an oblong      particularly in Fig. 11 where
the full lines  rectangle in cross section with opposed gener- 60  comprise
a section on the plane 1l-11 of  ally parallel side walls having a height
in ex- 125      Fig. 10 with the lid closed and the broken   cess of two
inches the smaller inside trans-      lines comprise a section on the plane
11a-   verse dimension being no more than one inch,      1la of Fig. 10
with reference to the broken   and the ratio of the height to said smaller
line position 80[err] of the lid, the outwardly  transverse dimension being
in excess of two 65  flared flanges being indicated at 85 and 86.     and
one-half to one, the side walls being em-  130                    939,088
7    bessed exteriorly, and the side walls having an   5. A container
according to any of claims  15    average thickness prior to embossing of
less   1 to 4 characterized by the fact that it has    than .012 of an
inch, and said container hav-  been produced by a deep drawing operation
a total weight less than 4.5 gms.        comprising  mechanically drawing
the material 5    2. A container according to claim  1 having   into a
female die and applying suction in the     a total exterior area of at
least 18 square  female die to complete the drawing and simul-  20
inches.                                      taneously effect the said
embossing.       3. A container according to claims 1 or 2    6. A
container substantially as hereinbefore     characterized by having at its
upper end a  described with reference to the accompanying 10  peripherally
extending  band  preferably  of  drawings.    greater thickness than said
side walls.           STEVENS, LANGNER, PARRY      4. A container according
to claim 3 charac-             & ROLLINSON,      terized by having a cover
adapted to fit tele-        Chartred Patnet Agents,      scopically over
said band.                            Agents for the Applicants .    


