
975,739                                         3        Fig. 7 is an
enlarged,fragmentary sectional  9 which lies on the underside of the crown
or      view showing the approximate disposition of  top 8 and the annular
layer 10 extending along      the gasket material in the sealed closure.  -
the interior surface of skirt 7, a somewhat        In Fig. 1, the corner
radius 1 at the junc-  triangular radiused fillet 11 having a thickness  5
tion between the top sealing surface 2 and the  of 0.040-0.045 inch,
measured in a direc-  70      side sealing surface 3 of the bottle neck 4,
in-  tion normal to a tangent of said radiused fillet.      stead of being
the conventional radius of about    The annulus of gasket material may not
0.063 inch, is from 0.030-0.047 inch, which  always flow into the inside
corner of shell 5      provides for maximum side sealing effect with  to
provide a fillet 11 with a well-defined 10  a given amount of gasket
material  and secures  radius 12, but may assume a form in which  75
the maximum- possible holding pressure; this  the general line of its
surface is at about 45[err]      range of corner radii is readily
obtainable in  to the top  8 and skirt 7 of the closure shell      standard
commercial  glassware.  Pressure  5.      sealing on glassware with a
greater radius    It will be appreciated that the exact shape 15  may be
obtained, but this involves the use of  and disposition of the triangular
section annu-  80      more gasket material'to give the necessary con-  lus
of gasket material in the angle between      centration at the bottle neck
corner to provide  the top 8 and the skirt 7 is not of great im-      the
required side sealing effect.           portance, since the soft polyvinyl
chloride        The closure shell 5 (Fig. 2) is a pressing  gasket material
will flow as the result of re- 20 made of aluminium sheet, with a thickness
of  forming operation during application of the  85      0.009-0.010 inch
for a 31 mm. neck finish  closure. It is important, however, that there
size container, that is, the shell 5 has an ex-  should be sufficient
amount of gasket material      ternal diameter at the side sealing surface
of  in the angle.      1.205-1.185  inches; sheet aluminium  of    It will
be seen from Fig. 3 that the annular 25  slightly less or slightly greater
thickness may  layer 10 of the gasket material extends along  90      be
employed in some circumstances. The shell  the skirt 7 so as to overlie
part of the knurled      5 is conveniently provided with a reinforce-  band
6. When a closure blank of the form      ment in the shape of an area or
band of  exemplified in Figs. 2 and 3 is applied to stan-      knurling 6,
which is sunk or recessed into the  dard glassware and is pressed down to
form a 30  skirt 7 of the closure shell; the width of the  seal, the
resulting closure will satisfactorily  95      knurled band 6 may be, for
example, about  withstand an internal pressure of the order of
0.1-0.15, say 0.130 inch, the top of the band  120 p.s.i. after the thread
15 is formed in      being about the same distance, that is, about  the
skirt 7 and the head pressure is released, if      0.15 inch down the skirt
7 from the crown or  the reduction in outside diameter 13 at the top 35
top 8 of the shell 5.                          end of the skirt 7 is such
that the gasket mater- 100        The angle between the skirt 7 and the top
8  ial is squeezed down to a thickness  14 (Figs.      of the closure shell
5 is radiused to about 0.05  6 and 7) of about 0.02 inch.      inch, and
the knurled area, of course, termin-   When the closure blank is applied,
the gasket      ates above that part of the skirt in which a  material not
only flows lengthwise of the bottle 40  thread 15 (Figs. 6 and 7) is formed
in apply-  neck 4 under the axial and radial pressures to  105      ing it
to a container. The depth of the skirt 7  which the metal shell 5 is
subjected, but also 



is determined by the extent of the thread 16  in the circumferential
direction so as to make      on the neck 4 of the bottle and the bottom
up for any slight ovality and imperfections      edge of the skirt 7
terminates in an outwardly  such as are frequently found in the necks of 45
curled bead 17.                                glass containers.
110        The knurled area or band 6 also acts as a    The operation of
reducing the closure dia-      shoulder to prevent excess spreading of the
meter 13 is preferably effected before the      gasket material when the
closure blank is spun  thread rolling operation and is carried out by
to  spread said gasket material before curing. means of a two-part presser
block (Fig. 4), 50  Its reinforcing action reduces the distortion of
comprising a holder 18 for mounting in a press 115      the upper end of
the skirt 7 under the action  and supporting a plunger 19 loaded by a
spring      of the thread rollers and thus opposes any ten-  20, adapted to
apply a predetermined load to      dency to disturb the side seal, which is
pro-  the top 8 of a closure shell 5. The holder 18      duced by the
reduction of the diameter of  has a skirted outer part 21, which reforms
the 55  the top end of the skirt 7.                    upper end of the
skirt 7 of the closure shell 120       The amount of gasket material used
in a 31  5 in the desired manner. The skirted outer       mm. closure for a
seal capable of holding  part 21 of the presser block holder 1-8 has a
against an internal pressure of the order of 120  flaring lead-in surface
22 to exert a centring       p.s.i., is 0.65   0.05 grams of polyvinyl
action on the closure shell and a forming sur- 60  chloride, and in a
closure for a 28 mm. neck  face 23 which is essentially cylindrical, but
125      finish size bottle the amount of gasket material  flares slightly.
The diameter of the forming      is 0.52  0.05 grams.
surface 23 is less than the outer diameter of        The gasket material is
allowed to flow into  the closure shell 5, which is to be formed there-
position and because of the difference of  by, and is preferably about 0.05
inch in excess 65  amount it settles to provide, between the layer  of the
diameter of the cylindrical surface 24 130           4
975,739     on the bottle neck 4, against which the seal  extensive side
sealing provided is a  great     is to be formed, but this depends upon the
advantage when the closure is used for re-     gauge of the metal of the
closure shell 5 and  sealing after initial opening. There is found to
the quantity of gasket material used.       be considerable latitude in the
amount of 5    The plunger 19 of the presser block prefer-  screwing up
required to form a sufficient re-  70     ably has at its periphery a
slightly dished sur-  seal.     face 25 to engage against the peripheral
por-     tion of the top 8 of shell 5 and form it to a   WHAT WE CLAIM
IS:-     corresponding shape, partly bending the edge    1. A method of
sealing a container having 10 of the top portion downwardly around the  an
externally screw-threaded neck and a seal-     radiused corner 1 of the
container neck 4.  ing surface on the side of the neck of the con-  75
The flared lead-in surface 22 of the presser  tainer between the thread and
the container     block holder 18 has an included angle 26 of  mouth, to
hold against an internal pressure of 



about 50 (Fig. 5).                           the order of 120 p.s i., said
method compris- 15    In general head pressures are in the range  ing
placing a metal  closure blank formed of     of 400/450 pounds; these
loadings apply for  aluminium having a thickness within the range  80
31 mm. and 28 mm. closures. If head loads  of 0.008 to 0.012 inch, over the
mouth of the     less than this are utilised the result is a par-
container, the closure blank having a top and     tial reforming of the
aluminium and the com-  a skirt, the  inside surface  of said top being 20
pound.                                        covered by a very thin layer
of flowed-in       An example of the re-forming of the upper  gasket
material which increases to a thicker 85     part of a closure shell and
the flowing of the annulus of the same material lying in the angle
gasket material under pressure is illustrated in  between said top and said
skirt and the mean     Fig. 7. It will be understood that the re-  internal
diameter of said annulus being less 25  forming of the upper end of the
skirt 7 stif-  than the external diameter of said sealing sur-     fens it
and increases the strength of the support  face on the neck of the
container, pressing the  90     of the gasket material which forms the
sealing  closure blank down against said top of the     band against the
side of the container neck  container, and, whilst so held, reducing the
4. In particular the step at the bottom end of  diameter of said skirt at a
position radially 30 the reduced diameter portion serves an im-  outward of
said thicker annulus of gasket     portant stiffening function and
substantially  material and above the neck thread and in  95     defines
the bottom end of the sealing zone.  register with said side sealing
surface to com-     The distance from the top therefore to which  press
said gasket material between said side     the upper part of the skirt 7 is
reformed  sealing surface and the reduced diameter por- 35  should be
substantially equal to the depth of  tion of said skirt and forming thread
in said     the side seal, so that the reinforcement pro-  skirt by
inwardly deforming it.          100     vided by the step is substantially
coincident   2. The method as claimed in claim  1,     with the bottom end
of the side sealing zone.  wherein reduction of diameter in the region of
The depth of the side sealing zone required  side sealing is effected for a
short distance 40  for screw-top containers having external dia-
downwardly from the top edge of said skirt,     meters in the range of
25-32 mms. (1-1.25  so as to compress said gasket material both 105
inches) is found to approximate to 0.09 inch  against the cylindrical
surface on the outside     and therefore the reforming of the side wall  of
the neck and against the radiused corner     is effected  to  a slightly
greater distance  surface thereof. 45  on the skirt 7, so as to  allow for
the corner   3. The method as claimed in claim 1, in     radius 1 on the
container 4 and the thickness  which reduction of diameter in the region of
110     of the closure top 8. The reduction of the  side sealing is
effected before the thread roll-     diameter of the upper end of the skirt
7 is  ing operationon said skirt.     such as to squeeze out the soft
gasket mater-   4. A closure blank for application-to-extern- 50  ial of
the roughly triangular section annular  ally screw-threaded containers by a
method  as     layer and flow it into a sealing band of the  claimed in any
one of the preceding claims,  115     required depth, (Fig. 7).
said blank being made of aluminium sheet of       With light gauge
aluminium caps, flexure of  a thickness between 0.008 to 0.012 inch, and
the top 8 of the closure occurs when the con-  comprising a shell having  a
top  and  a 55  tents of the container are under pressure and
substantially  cylindrical  skirt,  and   a     with sealing against the
top sealing surface  gasket formed from a flowed-in viscou com- 120
this flexure tends to break the seal. On the  position, said gasket
consisting of a very thin     other hand, with side sealing, as employed in
layer on the undersurface of the top of the     the present method, flexure
of the closure top  closure shell and  of an annulus   of said 



60   8 under internal pressure only serves to draw   composition of greater
thickness located in the     in the top of the skirt 7 more tightly against
angle between said top and said skirt of  said  125     the neck 4 of the
container.                  shell, the thickness of said annulus, perpen-
With larger sizes of bottles it is necessary to  dicular to the top,
increasing progressively to-     be able to replace the closure and hold
the  ward said skirt. 65  pressure of the residual carbon dioxide. The
5. A closure blank as claimed in claim 4,               4
975,739     on the bottle neck 4, against which the seal extensive side
sealing provided is a great     is to be  formed, but this depends upon the
advantage when the closure is used for re-     gauge of the metal of the
closure shell 5 and  sealing after initial opening. There is found to
the quantity of gasket material used.       be considerable latitude in the
amount of 5    The plunger 19 of the presser block prefer-  screwing up
required to form a sufficient re-  70     ably has at its periphery a
slightly dished sur-  seal.     face 25 to engage against the peripheral
por-     tion of the top 8 of shell 5 and form it to a   WHAT WE CLAIM IS:-
corresponding shape, partly bending the edge    1. A method of sealing a
container having 10  of the top portion downwardly around the  an
externally screw-threaded neck and a seal-     radiused corner 1 of the
container neck 4.  ing surface on the side of the neck of the con-  75
The flared lead-in surface 22 of the presser  tainer between the thread and
the container     block holder 18 has an included angle 26 of  mouth, to
hold against an internal pressure of     about 50[err] (Fig. 5).
the order of 120 p.s.i., said method compris- 15   In general head
pressures are in the range  ing placing a metal closure blank formed of
of 400/450 pounds; these loadings apply for  aluminium having a thickness
within the range  80     31 mm. and 28 mm. closures. If head loads  of
0.008 to 0.012 inch, over the mouth of the     less than this are utilised
the result is a par-  container, the closure blank having a top and
tial reforming of the aluminium and the com-  a skirt, the inside surface
of said top being 20  pound.                                        covered
by a very thin layer of flowed-in       An example of the re-forming of the
upper  gasket material which increases to a thicker  85     part of a
closure shell and the flowing of the  annulus of the same material lying in
the angle     gasket material under pressure is illustrated in  between
said top and said skirt and the mean     Fig. 7. It will be understood that
the re-  internal diameter of said annulus being less 25  forming of the
upper end of the skirt 7 stif-  than the external diameter of said sealing
sur-     fens it and increases the strength of the support  face on the
neck of the container, pressing the  90     of the gasket material which
forms the sealing  closure blank down against said top of the 



band against the side of the container neck  container, and, whilst so
held, reducing the     4. In particular the step at the bottom end of
diameter of said skirt at a position radially 30  the reduced diameter
portion serves an im-  outward of said thicker annulus of gasket
portant stiffening function and substantially  material and above the neck
thread and in  95     defines the bottom end of the sealing zone.  register
with said  side sealing surface to com-     The distance from the top
therefore to which  press said gasket material between said side     the
upper part of the skirt 7 is reformed  sealing surface and the reduced
diameter por- 35  should be substantially equal to the depth of  tion of
said skirt and forming thread in said     the side seal, so that the
reinforcement pro-  skirt by inwardly deforming it          100     vided
by the step is substantially coincident   2. The method as claimed in claim
1,     with the bottom end of the side sealing zone.  wherein reduction of
diameter in the region of       The depth of the side sealing zone required
side sealing is effected for a short distance 40  for screw-top containers
having external dia-  downwardly from the top edge of said skirt,
meters in the range of 25-32 mms. (1-1.25  so as to compress said gasket
material both 105     inches) is found to approximate to 0.09 inch  against
the cylindrical surface on the outside     and therefore the reforming of
the side wall of the neck and against the radiused corner     is effected
to a slightly greater distance  surface thereof. 45  on the skirt 7, so as
to allow for the corner    3. The method as claimed in claim  1, in
radius 1 on the container 4 and the thickness  which reduction of diameter
in the region of 110     of the closure top 8. The reduction of the  side
sealing is effected before the thread roll-     diameter of the upper end
of the skirt 7 is  ing operation on said skirt.     such as to squeeze out
the soft gasket mater-   4. A closure blank for application to extern- 50
ial of the roughly triangular section annular  ally screw-threaded
containers by a method  as     layer and flow it into a sealing band of the
claimed in any one of the preceding claims, 115     required depth, (Fig.
7).                     said blank being made of aluminium sheet of
With light gauge aluminium caps, flexure of  a thickness between 0.008 to
0.012 inch, and     the top 8 of the closure occurs when the con-
comprising a shell having  a  top  and  a 55  tents of the container are
under pressure and  substantially  cylindrical  skirt,  and   a     with
sealing against the top sealing surface  gasket formed from a flowed-in
viscous com- 120     this flexure tends to break the seal. On  the
position, said gasket consisting of a very thin     other hand, with side
sealing, as employed in  layer on the undersurface of the top of the
the present method, flexure of the closure top  closure shell and  of an
annulus of said 60  8 under internal pressure only serves to draw
composition of greater thickness located in the     in the top of the skirt
7 more tightly against  angle between said top and said skirt of said 125
the neck 4 of the container.                  shell, the thickness of said
annulus, perpen-       With larger sizes of bottles it is necessary to
dicular to the top, increasing progressively to-     be able to replace the
closure and hold the  ward said skirt. 65  pressure of the residual carbon
dioxide. The    5. A closure blank as claimed in claim 4,         



975,739                                       5  having a shell made from
aluminium sheet of  the top and skirt of the closure blank shell,
0.009-0.010 inch thickness.                  and the weight of the gasket
material is 35                  6. A closure blank as claimed in claim 4
0.52[err]0.05  grams, providing a maximum                or claim 5, in
which the skirt of the closure is  thickness of gasket material in a
direction            5  provided with a reinforcement in the shape of
normal to said surface or tangent of about            sunk knurled area
commencing about 0.15  0.045 inch.            [err]  from the top of the
closure and having    10. A closure made from a blank as claimed  40
a width of about 0.1-0.15 inch, said knurled  in claim 8 or claim 9, in
which the diameter                area being situated so as to terminate
above  at the  top end of the closure skirt is so reduced            10
the top of the part of the skirt in which a  that the gasket material has a
thickness of                thread is formed in applying it to a container.
about 0.02 inch, and the total depth of side                   7. A closure
blank as claimed in claim 6,  seal when the closure is applied to a
container  45                 wherein said knurled area acts as a shoulder
with an outer corner radius of from 0.030 to                 to prevent
excess spreading of the gasket  0.047 inch is about 0.09 inch.
15  material when the closure is spun to spread the    11. Methods as
claimed in claim 1 for seal-                 gasket material.
ing closures onto screw-top containers, sub-                   8. A closure
blank as claimed in any one  stantially as herein described.           50
of claims 4 to 7, for use on a 31 mm. neck    12. A closure blank as
claimed in claim 4                 finish size container under conditions
where  for applying to a screw-top container, said            20  pressures
of 110-120 p.s.i. may develop,  blanks being formed substantially as
herein-                 wherein the general line of the surface of said
before described and as illustrated in Figs. 2                 annulus or
the tangent thereof, lies at about  and 3 of the accompanying drawings.
55                 45[err] to the top and skirt of the closure shell,
13. A container having a closure applied to                 and the weight
of the gasket is 0.65[err]0.05   withstand  internal pressures of 110-120
25  grams, providing a maximum  thickness of  p.s.i., the closure when thus
applied having a                 gasket material in a direction normal to
said  form  substantially as hereinbefore described                 surface
or tangent of about 0.045 inch.    and as illustrated in Figs. 6 and 7.
60                   9. A closure blank as claimed in any one of claims 4
to 7, for use on a 28 mm. neck finish  STEVENS, LANGNER, PARRY &
30  size container under conditions where pres-                 ROLLINSON,
sures of 110-120 p.s.i. may develop, wherein           Chartered Patent
Agents,                 the general line of the surface of said annulus
Agents for the Applicants.                 or the tangent thereof, lies at
about 45[err] to                         Leamington  Spa: Printed for Her
Majesty's Stationery Office, by the Courier Press
(Leamington) Ltd.-1964. Published by The Patent Office, 25 Southampton
Buildings,                                       London, W.C.2, from which
copies may be obtained.    


