
1,049,601                                       3     meter of said flange
towards from the lift   The apparatus includes a lift pad 1 which    pad.
Each seaming roller may comprise a  is movable axially towards and away
from    peripherally grooved seaming element sup-  the chuck 2 which is
rotatable about the    ported by a hub for lateral movement rela- axis
thereof, and which, in known manner, 5 tive thereto, that side of the
seaming ele- embodies an ejector 3 for disengaging a can 70     ment which
is remote from  the lift pad  end from the chuck at the end of a seam-
being provided with a recess the sides of ing operation. The lift pad 1 is
also rotat-     which are inclined upwards and outwards able with the chuck
when the latter is en-     from the axis of the roller, and the inter-
gaged in a can end resting on a can body 10 lock groove being formed by a
flange ex- carried by the lift pad.                      75    tending
laterally from the hub and a thrust  The first operation seaming roller 4,
to-    ring surrounding the hub and located in said  gether with a second
operation seaming rol-    recess and spaced from the bottom thereof  ler 5,
is supported by a stationary seaming    by engagement with said tapered
sides of head 6. The seaming rollers 4, 5 are sup- 15 the recess, the outer
facing corners of the  ported for rocking movement towards and 80
flange and the thrust ring each being dis-  away from the chuck 2 by
spindles 7, 8 hav-     posed radially from the axis of the seaming  ing
arms 9, 10 connected thereto and carry-     roller by a distance equal to
the mean  ing cam follower rollers 11, 12 which co-oper-     operative
radius of the seaming groove from   ate with cams 13, 14 rotatable about
the 20  said axis and respectively engaged with the  axis of the chuck 2 in
timed relation with 85     opposite inclined sides of the interlock  the
chuck 2 which is rotatable by a pinion     flange.
15. The cams 13, 14 are rotated by mesh-       In order that the invention
may be clearly  ing gear wheels 16, 17 and control the seam-     understood
some embodiments thereof will ing load applied by the seaming rollers. The
25 now be described, by way of example, with  rollers 11, 12 are urged
against the cams 13, 90     reference to the drawings accompanying the  14
by springs 18, 19, Figure 2.     Provisional Specification in which:-
The chuck 2 is provided with an interlock       Figure 1 is an elevation,
partly in section, flange 20 and each seaming roller is pro-     of
apparatus according to the invention,   vided with a peripheral interlock
groove 21 30    Figure 2 is a section of a part of Figure  in which the
interlock flange 20 is located 95     3 taken on the line II-II, Figure 3,
during seaming. As shown in Figures 4       Figure 3 is a section on line
III-III, and 6 the seaming roller is in the position     Figure 2,
thereof which it occupies at the end of its       Figure 4 is a section, to
an enlarged scale, seaming operation. Figure 5 illustrates the 35 of a
seaming roller and the chuck embodied  relation between a seaming roller
and the     in the apparatus of Figure 1, the seaming  chuck at the
commencement of a seaming     roller being shown in the fully "in" posi-
operation. In Figure 1 the seaming roller     tion thereof,
5 is shown as being disengaged from the       Figure 5 is a view of a part
of Figure 4  chuck, this being a servicing position. 40  showing the
seaming roller in the "out"    The side 22 of the interlock flange nearest
105     position thereof,                          the lift pad 1 is
inclined downwards from       Figure 6 is a view, illustrating the rela-
the outside diameter or periphery of the     tionship of parts of the
apparatus,      flange 20, towards the lift pad 1 and is en-       Figure 7
illustrates an alternative con- gaged by the outer corner 24 of the inter-
45 struction of chuck and seaming roller,    lock groove 21. The corner 24
is formed 110       Figure 8 illustrates another alternative  by a chamfer
25 and is disposed during     construction of chuck and seaming roller,
seaming radially from the axis 26, Figure 



Figure 9 illustrates another alternative  4, of the seaming roller by a
distance which     construction of seaming roller and a part of  is equal
to the mean operative radius 27 of 50 the chuck which co-operates
therewith, and  the seaming groove 28 from the axis 26 of 115     Figure 10
illustrates a still further alter-  the seaming roller. This is illustrated
more     native construction of chuck and seaming  clearly in Figure 6 in
which the line CA     roller, and with reference to the accompany-
represents the contact area of the seaming 55  Figure 11 illustrates a
modification to the  corner 24 is in substantially point contact 12
chuck and seaming roller shown in Figure  with the tapered side 22 and
upward axial     7.                                         thrust on the
seaming roller imparted there-       In the drawings like or similar parts
are  to by upward thrust from the seam forma-     indicated by like
references.              tion promotes a frictional drive to the seam- 60
Apart from the construction of the seam- ing roller at a speed such that
the seaming 125     ing rollers and chuck the apparatus shown  groove 28
bears against the being formed     in Figure 1 to 3 is well known and only
so  seam   slipping, because as the seaming     much thereof as is
necessary to the under-  roller moves towards axis 23 of the chuck
standing of the invention will be described  the corner 24 moves along the
inclined side 65 herein.                                     22 so that the
roller rotates at the required 130             4
1,049,601            true rolling speed according to the stage of interlock
flange 20 becoming gripped be-           the seaming operation
tween the thrust ring 34 and flange 33 with             In a preferred
construction thereof, as  a force directly proportional to the applied
shown in Figure 7, the seaming roller com-  radial force and so imparts a
frictional drive       5 prises a seaming element 29 having the  to the
seaming element 29 at the required  70          seaming groove 28 formed on
the periphery  true rolling speed with the value of the          thereof.
The seaming element 29 is sup-  frictional grip varying in proportion to
the          ported by a hub for lateral movement rela- seaming load as
applied by cam  13 or  14.          tive to the hub. The hub comprises two
If it is desired only to avoid gross skid      10 parts 30, 31 screwed one
into the other and  ding of the can during seaming the con- 75          the
seaming element 29 is rotatable in a structions described above may be
modified          groove 32 formed by the parts 30, 31. The  by providing
the seaming rollers with inter-          hub is carried on suitable
bearings 31a, for  lock flanges 20 and the chuck with an inter-
example needle roller bearings, which pro- lock groove 21, ensuring that
the interlock     15 vide journal location only, the axial location flange
is gripped by axial force varying in 80         being provided by the
interlock flange 20  proportion to the seaming load. Two em-
co-operating with the flange 33 extending  bodiments of this form of
construction are         laterally from the part 30, and a thrust ring
illustrated in Figures 8 to 10         34 made of material adapted to
withstand    Referring to Figure 8, the interlock groove    20 wear, for
example the material may be  is provided on the chuck 2 and is formed by 85
tungsten.               a rigid part 20 having a face 20d inclined
The side of the seaming element 29 which  upwards from the axis of the
chuck and a        is remote from  the lift pad 1 is provided  resilient
thrust ring 20b of the kind known        with a recess 35 the sides 36 of
which are  as a bellville spring which provides a slop-    25 inclined
upwards and outwards from  the  ing face 20c which is directed towards the
90        axis 26 of the seaming roller. The inter- face 20d and is
inclined downwards from the        lock groove 21 is formed by the flange
33  axis of the chuck towards the lift pad. The 



and the thrust ring 34, and the thrust ring  interlock flange is formed on
the seaming        surrounds the hub and is located in the  roller 4, 5, as
appropriate, and is provided   30  recess 35, being spaced from the bottom
of with corners 24 which engage the inclined  95       the recess by
engagement with the inclined  sides or faces 20c, 20d  at positions which
or sloping sides 36 of the recess. The outer are disposed radially from the
axis of the       corner 37 of the flange 33 and the outer  seaming roller
by a distance which is equal       corner 38 of the ring 34 are each
disposed  to the mean operative radius 27 of the seam-   35 radially from
the axis 26 of the seaming  ing groove. The axial thrust induced be- 100
roller by a distance equal to the mean opera- tween the interlock flange
20a, 20b and the       tive radius 27 of the seaming groove from  seaming
roller results in flattening of the       the axis 26 and are respectively
engaged  spring 20b and gripping of the seaming       with the side 39 of
the interlock flange re-  roller to impart a frictional drive thereto  40
mote from the lift pad 1, and the side 22    Figure 9 illustrates an
alternative embodi- 105      of the interlock flange. The side 39 is in-
ment of the invention in which the seaming      clined upwards from  the
outside diameter rollers are supported for rocking movement      or
periphery of the flange 20 away from the towards and away from a chuck in a
manner      lift pal 1.                                 similar to that
described above with refer-  45  Radial pressure applied to a seaming  ence
to Figures 1 to 3. In this embodi- 110      roller, by cam  13 or 14, tends
to displace  ment, however, the interlock groove 21 is      the seaming
element 29 laterally to a posi- located above the seaming roller and is
tion slightly eccentric to the hub so that the  formed by two
groove-forming elements 41,      sloping side 36 of the recess 35 bears
against 42 of which the element 42 is provided with  50 radiused corner of
the thrust ring 34 which  a recess 35a in which there is located a 115
is a sliding fit on the upper part 30 of the  thrust ring 34b. The elements
41, 42 are      hub but which has a tapered hole 40. This  keyed to a
rotatable spindle 43 which carries      action forces the thrust ring 34 to
tilt up-  the  seaming roller 4 or 5 as appropriate.      wards  at the
point of conact 38 with the 55  interlock flange  until its upper  side  is
in  chuck, not shown in Figure 9, and  may be 120     contact with the
interlock flange 20 as shown  integral with  the chuck  or keyed to the
in Fig. 7, and the reaction  to this upward  spindle with which  the chuck
is rotatable.     thrust is transferred from  the  seaming  ele-  The
interlock flange 20 is engaged between     ment 29  to the lower hub  part
31  and, be- the  thrust ring 34b and the groove-forming 60 cause of the
threaded  engagement between element 41 opposed thereto and the mode 125
parts 30, 31, to the upper part 30 until the  of operation  of this
embodiment of the     flange 33 is forced  downwards against the  apparatus
is as described  above with refer-     interlock flange 20. The axial
thrust thus ence  to Figure 7.     positively induced between the interlock
Figure 10 illustrates a  form of the chuck 65     flange and the interlock
groove results in the  and  a  seaming  roller in which  the  chuck 2  130
1,049,601                                       5               is formed
by two interconnected parts in- each being provided with an annular seam-
65              cluding  opposed  portions spaced  apart ing groove
arranged to co-operate with the         axially to form the interlock
groove. One  chuck to effect the seaming operation, and     of the said
portions includes a recess 35  seaming roller driving means comprising an
5 the sides 36 of which are inclined upwards interlock flange formed on the
chuck and              and outwards from the axis of the chuck  an annular
interlock groove formed on each 70 



and in which there is located a thrust ring  seaming roller, or an annular
interlock              34. The interlock flange 20 of the seaming  groove
formed on the chuck and an inter-              element 4 or 5, as
appropriate, is engaged  lock flange formed on each seaming roller.  10
between the thrust ring 34 and the chuck  said grooves and flanges
connecting each              portion opposed thereto. The operation of
seaming roller with the chuck during seam- 75  this embodiment of the
invention is similar ing, at least one side of a pair of facing
to that described above with reference to  flange or groove sides being
inclined towards              Figure 7, and the similar parts of the
appara- the lift pad from the outside diameter of the          15 tus are
referred to by the reference numerals groove or flange as appropriate and
engaged              used with Figure 7, and, as shown in Fig. during
seaming by an outer corner of the 80              10, the outer corner 37
of the flange 33 and  flange or groove as appropriate at a posi-
the outer corner of the ring 34 are each  tion which is disposed radially
from the axis              disposed radially from the axis 26 of the  of
the seaming roller by a distance equal to          20 seaming roller by a
distance equal to the  the mean operative radius of the seaming
mean operative radius 27 of the seaming  groove from said axis whereby
during seam- 85              groove from the axis 26 and are respectively
ing the axial thrust between the interlock              engaged with the
side 39 of the interlock  flange and the interlock groove promotes a
flange remote from the lift pad 1, and the  frictional drive to the seaming
roller.          25 side 22 of the interlock flange. The side 39    2.
Apparatus for double-seaming a can              is inclined upwards from
the outside dia- end to a can body, comprising a chuck and 90
meter or periphery of the flange 20 away  a lift pad co-operable to retain
a can end              from the lift pad 1.                       and a can
body in position for seaming,                Fig. 11 illustrates a
modification of the  first and second seaming rollers supported          30
chuck and seaming roller shown in Fig. 7  for rotation and for movement
towards and              and differs therefrom in that the thrust ring
away from  the axis of the chuck, said 95              34 is made of
compressible resilient material, rollers each being provided with an
annular              for example, a synthetic organic thermo- seaming
groove arranged to co-operate with              plastic material such as
nylon, sufficiently  the chuck to effect the seaming operations, 35 pliable
to be deformed by the pressures  and seaming roller driving means
consisting              developed during seam forming. The thrust of an
interlock flange and an annular inter- 100              ring 34 as shown in
Fig. 11 is not adapted  lock groove connecting each seaming roller
to tilt but is a close fit around the hub  with the chuck during seaming,
at least the              part 30 and is seated against the bottom of side
of the interlock flange of the chuck          40 the recess 35. With this
embodiment of nearest the lift pad being inclined from the              the
invention application of radial force to  outside diameter of said flange
towards the 105              the seaming element 29 causes that point of
lift pad and engaged by an outer corner              the thrust ring 34
which is adjacent to the  of the interlock groove of the seaming roller
point of application of the force to bulge  at a position which is disposed
radially from          45 upwards as indicated at 34a until resisted  the
axis of the seaming roller by a distance              by the interlock
flange 20, thus creating the  equal to the mean operative radius of the 110
required grip.                             seaming groove from said axis
whereby dur-                In the foregoing description the inven- ing
seaming the axial thrust between the              tion has been described
as applied to a  interlock flange and the interlock groove          50
seaming machine the chuck for which is promotes a frictional drive to the
seaming              mounted on a rotating shaft. It will be  roller.
understood, however, that the invention can    3. Apparatus for
double-seaming a can              also be applied to a seaming machine of
the  end to a can body, comprising a chuck and              kind in which
the chuck does not rotate and  a lift pad co-operable to retain a can end
55 the seaming rollers gyrate around  the  and can body in position for
seaming, and              chuck.                                    first
and second seaming rollers supported 120
for rotation and for movement towards and                WHAT WE CLAIM  IS:
-                    away from the axis of the chuck, said rollers
1. Apparatus for double-seaming a can  each being provided with an annular
seam- 



end to a can body, comprising a chuck and  ing groove arranged to
co-operate with the          60 a lift pad co-operable to retain a can end
chuck to effect the seaming operations, said 125              and a can
body in position for seaming, first chuck being provided with an interlock
and second seaming rollers supported for flange and each seaming roller
with an              rotation and for movement towards and  annular
interlock groove in which the inter-              away from the axis of the
chuck, said rollers lock flange is located during seaming, the
1,049,601                                       5          is formed by two
interconnected parts in- each being provided with an annular seam- 65
cluding  opposed  portions spaced  apart ing groove arranged to co-operate
with the     axially to form the interlock groove. One  chuck to effect the
seaming operation, and of the said portions includes a recess 35  seaming
roller driving means comprising an      5 the sides 36 of which are
inclined upwards interlock flange formed on the chuck and         and
outwards from the axis of the chuck  an annular interlock groove formed on
each 70         and in which there is located a thrust ring  seaming
roller, or an annular interlock         34. The interlock flange 20 of the
seaming  groove formed on the chuck and an inter-         element 4 or 5,
as appropriate, is engaged  lock flange formed on each seaming roller,
10 between the thrust ring 34 and the chuck  said grooves and flanges
connecting each         portion opposed thereto. The operation of seaming
roller with the chuck during seam- 75         this embodiment of the
invention is similar ing, at least one side of a pair of facing      5  to
that described above with reference to  flange or groove sides being
inclined towards         Figure 7, and the similar parts of the appara- the
lift pad from the outside diameter of the     15 tus are referred to by the
reference numerals  groove or flange as appropriate and engaged
used with Figure 7, and, as shown in Fig. during seaming by an outer corner
of the 80         10, the outer corner 37 of the flange 33 and  flange or
groove as appropriate at a posi-         the outer corner of the ring 34
are each  tion which is disposed radially from the axis         disposed
radially from the axis 26 of the  of the seaming roller by a distance equal
to     20 seaming roller by a distance equal to the  the mean operative
radius of the seaming         mean operative radius 27 of the seaming
groove from said axis whereby during seam- 85         groove from the axis
26 and are respectively  ing the axial thrust between the interlock
engaged with the side 39 of the interlock  flange and the interlock groove
promotes a         flange remote from the lift pad 1, and the  frictional
drive to the seaming roller.     25 side 22 of the interlock flange. The
side 39    2. Apparatus for double-seaming a can         is inclined
upwards from the outside dia- end to a can body, comprising a chuck and 90
meter or periphery of the flange 20 away  a lift pad co-operable to retain
a can end         from the lift pad 1.                       and a can body
in position for seaming,            Fig. 11 illustrates a modification of
the  first and second seaming rollers supported     30 chuck and seaming
roller shown in Fig. 7  for rotation and for movement towards and
and differs therefrom in that the thrust ring  away from  the axis of the
chuck, said  95          34 is made of compressible resilient material,
rollers each being provided with an annular          for example a
synthetic organic thermo- seaming groove arranged to co-operate with
plastic material such as nylon, sufficiently  the chuck to effect the
seaming operations,     35 pliable to be deformed by the pressures and
seaming roller driving means consisting         developed during seam
forming. The thrust of an interlock flange and an annular inter- 100
ring 34 as shown in Fig. 11 is not adapted  lock groove connecting each
seaming roller         to tilt but is a close fit around the hub  with the
chuck during seaming, at least the 



part 30 and is seated against the bottom of side of the interlock flange of
the chuck     40 the recess 35. With this embodiment of nearest the lift
pad being inclined from the          the invention application of radial
force to  outside diameter of said flange towards the 105          the
seaming element 29 causes that point of lift pad and engaged by an outer
corner          the thrust ring 34 which is adjacent to the  of the
interlock groove of the seaming roller          point of application of the
force to bulge  at a position which is disposed radially from     45
upwards as indicated at 34a until resisted  the axis of the seaming roller
by a distance         by the interlock flange 20, thus creating the  equal
to the mean operative radius of the 110         required grip.
seaming groove from said axis whereby dur-            In the foregoing
description the inven- ing seaming the axial thrust between the
tion has been described as applied to a  interlock flange and the interlock
groove     50 seaming machine the chuck for which is promotes a frictional
drive to the seaming         mounted on a rotating shaft. It will be
roller.                                     115         understood,
however, that the invention can    3. Apparatus for double-seaming a can
also be applied to a seaming machine of the  end to a can body, comprising
a chuck and         kind in which the chuck does not rotate and  a lift pad
co-operable to retain a can end     55 the  seaming  rollers gyrate around
the  and can body in position for seaming. and         chuck.
first and second seaming rollers supported 120
for rotation and for movement towards and           WHAT WE CLAIM  IS: -
away from the axis of the chuck, said rollers           1. Apparatus for
double-seaming a can  each being provided with an annular seam-         end
to a can body, comprising a chuck and  ing groove arranged to co-operate
with the     60 a lift pad co-operable to retain a can end  chuck to effect
the seaming operations, said 125         and a can body in position for
seaming, first chuck being provided with an interlock         and second
seaming rollers supported for flange and each seaming roller with an
rotation and for movement towards and  annular interlock groove in which
the inter-         away from the axis of the chuck, said rollers lock
flange is located during seaming, the        6
1,049,601      side of the interlock flange nearest the lift having a face
inclined upwards from the     pad being inclined from  the outside dia-
axis of the chuck away from the lift pad 65     meter of said flange
towards the lift pad and  and a thrust ring axially spaced from said
engaged by an outer corner of the interlock  face to form a groove
therewith, said thrust  5 groove of each seaming roller, said corner ring
comprising a spring having a sloping     being disposed radially from  the
axis of face directed towards said upwardly inclined     the seaming roller
by a distance equal to  face and which is inclined downwards from  70
the mean operative radius of the seaming  the axis of the chuck towards the
lift pad,     groove from said axis whereby during seam- and the interlock
flange is provided on the 10 ing the axial thrust between the interlock
seaming roller and includes corners engaged     flange and the interlock
grooves promotes a  with said tapered faces of the interlock     frictional
drive to the seaming rollers at a  groove and each disposed radially from
the 75     speed such that the seaming grooves bear  axis of the seaming
roller by a distance     against the being formed seam without slip- equal
to the mean operative radius of the 15 ping.
seaming groove from the axis of the seam-       4. Apparatus according to
Claim 2 or  ing roller.     Claim 3, including means to move the seam-   9.
Apparatus according to  Claim  1, 80 



ing rollers towards the axis of the chuck  wherein the interlock groove is
formed by     during seaming operations thereby to vary  two groove-forming
elements rotatable with 20 the rate of rotation of the seaming rollers  the
seaming roller and the interlock flange     in relation to the stage of
seam formation  is located above the chuck for rotation     in order to
prevent damage to lacquer and  therewith, one of said groove-forming ele-
85     tin coatings applied to the can end and en- merits including a
recess the sides of which     suring completion of the first and second
are inclined upwards and outwards from the 25 seaming operations.
axis of the roller and in which there is       5. Apparatus according  to
Claim  4, located a thrust ring, the interlock flange     wherein the axial
thrust between the inter- being engaged between the thrust ring and 90
lock flange and the interlock grooves is  the groove-forming element
opposed thereto.     positively induced by the application of   10.
Apparatus according to Claim  7, 30 radial or of radial and axial forces
due to  wherein the thrust ring is made of compres-     the seaming load as
applied by said means  sible resilient material, for example synthetic
and is thereby directly proportional to the  organic  thermoplastic
material such  as 95     seaming load.                              nylon,
is seated on the bottom of the recess,       6. Apparatus according to any
one of and is a close fit around the hub. 35 Claims 3 to 5, in which the
side of the inter-   11. Apparatus according to Claim  1,     locking
flange of the chuck remote from  wherein the chuck is formed by two inter-
the lift pad is inclined downwards from the  connected parts including
opposed portions 100     axis of the chuck towards from the lift pad.
spaced apart axially to form the interlock       7. Apparatus according to
Claim  6, groove, one of said portions including a 40 wherein each seaming
roller comprises a  recess the sides of which are inclined up-
peripherally grooved seaming element sup-  wards and outwards from the axis
of the     ported by a hub for rotation about the hub  chuck and in which
there is located a thrust 105     and for lateral movement relative
thereto, ring, the interlock flange being provided on     that side of the
seaming element which is  the seaming roller and engaged between the 45
remote from  the lift pad being provided  thrust ring and the portion
opposed to said     with a recess the sides of which are inclined  recess.
upwards and outwards from the axis of the    12. Apparatus for
double-seaming a can 110     roller, and wherein the interlock groove is
end to a can body, substantially as herein     formed by a flange extending
laterally from   described with reference to and as illus- 50 the hub and a
thrust ring surrounding the  trated in Figures 1 to 4, or modified as des-
hub and located in said recess and spaced  cribed with reference to and as
illustrated     from  the bottom  thereof by engagement  in Figure 5, or
Figure 7, or Figure 8, or 115     with said tapered sides of the recess,
the  Figure 9, or Figure 10, of the drawings     outer facing corners of
the flange and the  accompanying the Provisional Specification, 55 thrust
ring each being disposed radially  or modified as described with reference
to     from the axis of the seaming roller by a  and as illustrated in
Figure 11 of the accom-     distance equal to the mean operative radius
panying drawing.                   120     of the seaming groove from said
axis and     respectively engaged with the opposite in-    PAGE, WHITE &
FARRER, 60 clined sides of the interlock flange.                Chartered
Patent Agents,       8. Apparatus according to  Claim  1,            27,
Chancery Lane,     wherein the interlock groove is provided on
London, W.C.2,     the chuck and is formed by a rigid part         Agents
for the Applicants.          Abingdon: Printed for Her Majesty's Stationery
Office, by Burgess & Son (Abingdon), Ltd-1966.                  Published
at The Patent Office, 25 Southampton Buildings, London, W.C.2,
from which copies may be obtained.    


