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(57) Claim
1. A pail body having a pail wall with a longitudinal
axis and a curled rim for receiving a lid, the curled rim

a rim edge part adjacent to the rim edge of the nail wall
outwardly, then in the directior of the longitudinal axis
and theh fnwardly, reldtive ia the pail body to form a pre-=
! curl and cause thge said rim edge to 1lie adjacent the 1

)
f being in the form of a compound curl formed by pre-curling
|
)
|

l outside of the pail wall, and then further curling the rim
i‘ to produ¢e a compound curl in which the rim edge part
closest to said rim edge of the pre-curl extends. in a
direction away from the pail wall and 1is 1located inter-
mediate an upper and a lower region of the compound curl,

said rim edge of the pre-curl being the part thereof that
makes the closest approach to the inside surface of the
remainder of the compound curl, prior to offering a 1id to
the pail body.

7. A method of manufacturing a metal rail body having
i /2



a pail

(a)

(b)

(c)

(11) AU-B-71746/87 2.
‘ P
(“0) 601972
#all with a longitudinal axis and a curled ri.. for
receiving a 1id, the method comprising the steps of:

forming a pre-curl on the rim of the pail body by
curling a rim aedge part adjacent to the rim edge
of the pail wail outwardly, then in the direction
of said 1longitudinal axis and then inwardly
relative to the pail body to cause the said rim
edge to Jlie adjacent to the outside of the pail
body,

expanding the diameter of the pail body at the
rim so that the pail body tapers to become
narrower in the direction of the longitudinal
axis away from said rim, thereby tightening the
pre-cur] and reducing the cross-sectional
diameter of the pre=curl, and

performing another curling operation on the rim
Lo produce a compound curl and leave the said rim
edge part closest to the rim edge of the pre-curl
extenriing in a direction away from the pail body
and 1located  intermediate an upper and a lower
region of the compound curl, and 1in which the
said rim edge «f the pre-cur! 1s the part that
makes thz closest approach to an inside surface
of the remainder of the compound curl, prior to
offering a 1id to the pail body.
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Head Seam for a Pail

Technical Field

This invention  relates. to a head seam for a pail

for the storage and transportation of materials and which
is especially useful in the transportation of dangerous
goods such as paint. The word "pail" is used in this
specification to indicate. a cylindrical container closable
at one end with a removable 1lid. Sometimes such a con-
called a

more often used to indicate a container having irremovable

tainer is "drum" although the latter term 1is

end closures one of which at least is normally form~d

with  a small openinc for f£filling and/or emptying the

container.

Discussion of Prior Art

It is important in transporting materials which
gre corrosive or flammable that secure packages are used
which are not readily susceptible to damage and leakage,
for example if they are dropped during losding and unload-
ing Specifications for packaging have been raised over
the years and it can be expected that they will be raised

further.

invention seeks to provide a head seam
1lid of a pail to the body

more secure than that at present in use on conventional

The present
for fastening the which is

pails.

Conventionally, a head seam for a pail is a five
fold

around the

double seam. To form such a seam a curl is formed
outside of the upper rim of the pail and &

channel iz formed around the periphery of the 1lid with

downwardly directed flanges located at intervals around
the 1lid. A sealing compound is run into the channel
on the 1lid and the 1lid is clamped onto the curl on the
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pail by means of a clamping tool applied to the flanges
thus squeeziny the channel onto the curl around +the peri-
phery of the pajl to create a seal.
The present invention provides an 1improved seam
compared with this conventional five fold seam.

Summary of the Invention

According to one aspect of the 1invention there is
provided a pail body having a pail wall with a longitudinal
axis and a curled rim for recejving a 1id, the curled rim
being in the form of a compound curl formed by pre-curling
a rim edge part adjacent to the rim edge of the pail wall
outwardly, then 1in the direction of the longitudinal axis
and then inwardly, relative to the pail body to form a pre-
curl and cause the said rim edge to lie adjacent the
outside of the pail wall, and then further curling the rim
to produce a ‘compound curl in which the rim edge part
closest to said rim edge of the pre-curl extends 1in a
direction away. from the pail wall and is located inter-
mediate an upper and a lower region of the compounrd curl,
said rim edge of the pre-curl being the part thereof that
makes the closest approach to the 1inside surface of the
remainder of the compound curl, prior to offering a 1id to
the pail body.

It is advantageous to form the pail body with three
circumferential beads in the region of the said curled rim,
the three beads comprising a single comparatively shallow
bead comparatively close to the said rim with a ¢ompound
curl and a pair of closely spaced comparatively large beads
at a comparatively large distance from the said rim with a
compound curl,

According to a further aspect of the invention, a
method of manufacturing a metal pail body having a pail
wall with a longitudinal axis and a curled rim for receiv-

S e T A 1 S T
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ing a 1id, comprises thHe steps of:

(a) forming a pre-curl on the rim of the pail body by
curling a rim edge part adjacent to the rim edge
of the pail wall outwardly, then in the direction
of said longitudinal axis and then inwardly
relat've to the pail body to cause the saijd rim
edge to lie adjacent to the outside of the pail
body,

(b) expanding the diameter of the n~il body at the
rim so that the pail body tapers <ty become
narrower in the direction of the longitudinal
axis away from said rim, therehy tightening the
pre=cur]l and reducing the cross-sectijonal
diameter of the pre-curl, and

(c) performing another curling operation on the rim
to produce a compound curl and leave the said rim
edge part closest to the rim edge of tre pre-curl
extending in a direction away from the pail body
and located intermediate an upper and a lower
region of the compound curl, and in which the
said rim edge of the pre-curl 1is the part that
makes the closest approach to an inside surface
of the remainder of tie compound curl, prior to
offering a 1id to the pail body.

The invention also includes a method of manufacturing
a pail by fitting a 1id to the ccimpound curl rim of a pail
body made as described above and also includes a pail
including a 1id so fitted.

A further aspect of the invention is the use of a rim-
forming 1ine for the manufacture aof pail bodies which 1line
comprises stations for carrying out the following opera-

tions:

R

-
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a) an operation for forming‘the pre-cur’l on the rim of the
pail body,

b) an operation for expanding the pail body so that it
tapers to become narrower in the direction away from the

"said rim, and

c) an operation for carrying out another curling operation
on the pre-curl te produce the compound curl.

' The rim-forming 1line can also include one or more
stations to form three circumferential beads in the wall of
the pail body in  the vicinity of the cur]ed rim and com-
prising a. comparatively shallow bead cOmparative1y close to
the said curled rim and a pair of closely spaced compara-
tively large beads at a comparatively Tlarge distance from
said curved rim.

In the operation of the method to form a pail it is
useful to employ a closing tool for applying a lid to a
pail body, the closing tool inc]dding a downward extension
dimensioned to contact a central region of the 1id when the
closing tool is in use, and also including a central pillar
on which are pivoted 1levers ¢onhected by 1linkages to a
spider having a central mounting slidable on the pillar and
wherein brackets carried on the mounting pivotally carry
arms each connected‘ to an associated closure element
pivoted on a base which carries the central pillar and the
said downward extensioh. Preferably, a 1id to be applied
by the closing tool has at least one annular corrugation
outwardly of the said central region in a configuration
such that when the said downward extension of the closing

tool applies pressure to the said central region of the 1id

during the closing operation, the matarial of the 1id is
wrged outwardly at the rim of the pail body.

Desirably when applyirg a 1id to a pail body, the 1id
has a channel which accommodates the compaund curl around

.
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the:rim of the pail body and has flanges which are to be

clamped bereath the said curl against the wall of the pail

body, pressure being applied in a central region-of'thé 11d
as the flanges are climped home.

Brief description of the Drawings

The invention will be further described, by way of
example, with reference to the accompanying drawings in
which.- - '

Figure 1 is a half Sectidn thirough a pail according to
the invention showing a 1id in a position above the pail
body ready for fitting thereto, the left-hand half being in
section and the right—-hand half being in side elevation,

Figure 2 is a schematic representation of a tool for

forming a curl on an Uppér rim of a pail body and con-
stituting part of a rim-forming line,

Figure 3 is a schematic representation of a tool for

expanding the body of a pail which can constituce part of

‘the rim-forming line referred to above,

'Figure 4 is a schematic representation of a tool for
simultaneously further curling the upper rim of a pail body
and forming a bead 1in the body of a pail, this tool also
constituting part of the rim-forming line referred to
above.

Figure 5 1s a section through the upper rim of a pail
body after subjection to a pre-curl operation,

Figure 6 1is a section through the upper rim of the
pail body shown in Figure 5 after the pail body has been
subjected to an evnanding operation.
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Figure 7 is a section through the uppex xrim of the
pail body shown in Figure 5 after subjection to a second

curling operation,

Figure 8 is a partial cross-section through a closing
tool for applying a l1id to the pail body of Figures 1
to 5,

Figure 9 is a wview corresponding to Figure 8 showing

the closing tool in the closed-up configuration,

Figure 10 shows part of the closing tool similar
to that of Figures 8 and 9 when the tool is in the closed-
up configuration and is applied to a pail body and 1lid,

in use,

Figure 11 is an enlarged section through a completed

head seam according to the invention, and
Figure 12 is a schematic representation of & rim=
forming line for the manufacture of pail bodies in accord-

ance with the invention,

Description of Preferred Embodiments

The pail 20 shown in part in Figure 1 has a capacity
of 20 litres and its body 21 is made from 27 gauge (0.43
mm thick) mild steel.

The first stage in the manufacture of the pail body
21, in the present case, is a conventional procedure
involving rolling to form a cylinder and crush welding
to produce a longitudinal seam. Other welding techniques
may be used to form this longitudinal seam.

The pail body 21 is then transferred to a rim-forming

line (see Figure 12) which 1s conventional in respect
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of the means for transporting the pail bodies and, in
general terms, in respect of the means for forming them,
but is novel in that it comprises stations for carrying

out the following operations:

(a) a pre—~—wurling operation (at station E),

(b) an expansion of the pail body (1t station F),

(c) a second curling operation togather with formation
of a bead in the pail body, (at station G), and

(d) formation of two more beads in the pail body (at

station H)

The conventional transporting means for the pail
bodies in a rim-forming line according to the invention
are shown only schematically at J in Figure 12 and can
be of any convenient design. The pre-curling tool of
station E is shown in Figure 2. Tl}e pre~curling tool
comprises, 1in the present case, a table 22 mounted on
a hydraulic ram 23 below a tool head 24 (alternatively
a mechanically-operated tool may be used). The cylind-
rical pail body 21 is delivered by the transporting means
(not shown) 0 the table 22 so that its lower rim (not
shown) stands on the table 22. The upper rim 26 is
located below the groove 27 in the tool head 24. At
this stage the upper rim 26 extends straight up and is
undeformed . The hydraulic ram 23 then raises the table
22 pushing the rim edge 28 (Figure 5) of the rim 26 of the pail body
21 into the groove 27 and gausing the rim edge part adjacent to the
rim edge 28 to curl round beneath an upper region 29 of the pre-
curl 30 shown in Figure 5 and to extend towards a pail
wall 33. This pre-curling operation is conventional
per se in that it is similar, in principle; to curling
;;:eraht—ions carried out in producing the known five-=fold
seam but the use of a pre-curling operation is not conven-
tional. The pre-curl 30, in the present instance has
a diameter in the vertical direction (dimension A in
Figure 5) of 4.5 mm,

__.L\_(;.—-s-m,
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After the pre—curling operation illustrated in Figure
5, the pail body 21 is
making up station F of the rim-forming line shown sche-
12, The

at 34 in Figure 3 and is per se conventional.

transported to an expanding tool

matically in Figure expanding tool is shown
Tt operates
by neans of a set of fingers 35 which are inserted in
the pail body 21 and which are mounted so that they can
be splayed outwards at the top by introduction between
them of a conical wedge 36 under the influence of a hyd-
In the

body 21 the shape

raulic ram (not shown). the present instance,
expanding tool 34 imparts to the pail
of the frustum of # cone having a diameter of 270mm at
the bogttom and 280mm at the top, that is,
is expanded so that it tapers to become narrower in the

The

the pail body

direction from the rim 26 and pre-curl 30.
effect of this
the dimension A of the pre-curl 30 to 4.0mm and bring
the 28 with
the pail wall 33. of the pre-curl 30

is shown in Figure 6,

away

deformation of the pail body is to reduce

close to in ‘contact

This

rim edge or even

condition
Figures 5 and 6 also illustrate
the reduction of an oblique diameter B of the pre-curl

30 from 4.5mm in Figure 5 to 4.0mn in Figure 6.

The next station G on the rim-forming line is shown
This
33 as well as on the rim 26 of the pail body.

station operates on the pail wall
A table

37 to support the pail body 21 is mounted on a hydraulic

in Figure 4.

ram 38 beneath a bead-forming tool 39 and a tool head
40. The bead-forming tool is per se conventional énd
comprises segments 43 mounted so  that they can be moved

apart by introduction between them of a conical wedge

44 carried by a hydraulic ram (not shown).

A pail body having a pre-curl 30 and transported
to the table
37 under the

37 is raised by upward movement of the table
influence of the hydraulic ram 38 pressing

the pre-curl 30 into a groove 45 in the tool head 40.

P X Y.
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This operation produces a campound curl 46 by curling the already
pre-curled pail rim 26. The result is shown in Figure 7 where the
rim edge part adjacent to the riin edge 28 is shown extending away
from the pail wall 33 and is located intermediate an upper region
47 of the compound curl 46 extending away from the pail wall on its
outside and a lower region 48 of the compound curl extending from
the outer periphery of the upper region 47 towards the pail wall.
The rim edge part extends fram the inner periphery of the said lower
region 48 away from the pail wall 33 to leave the rim edge 28 of
the pre-curl 30 as the part thereof which makes the closest approach
to the inside surface of the remainder of the compound curl 46 (see
Figure 7). The lower region 48 at least partly comprises the upper
region 29 of the pre-curl 30 (Figures 5 and 6). The diameter C of
the compound curl 46 is, in the present instance, 7.5mm and an inner
part 49 of the compound curl is spaced from the pail wall 33 by a
distance (D) of 2.lmm. The rim edge 28 is still located close to
or in contact with the inner surface of the compound curl near an
outer part &0 of the compound curl which is furthest from the pail
wall 33,

After formation of the compound curl 46 and while
the pail body is still in station G, the bead~forming
tool 39 is operated by the conical wedge 44 which moves
the segments 43 outwards so that ridges 53, one of which
is formed on each s«gment, are pressed into the pail
wall 33 thus forming in it a lower bead 54 (Figure 1).

The pail body is next transported to a further work
station H at which a second bead forming tool (not shown)
having two series aof bead-furming ridges similar to the
ridges 53 is operated to form an upper head 55 (Figure
1) and a middle bead 56.

In “he present instance, the highest poéint of the
upper bead 55 (in reldtion to the pail wall 33) is located
25mm below the upper region 47 of the compounnd curl 46
and has a height from the pall wall 33 of l.%mm. The
distance from the upper region 47 to the centre of the

-
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valley between the middle bead 56 and the lower bead
54 is 85mm. The lower bead 54 has a height of 7.5mm
and the middle bead 56 has « neight of 7.0mm. The bead
arrangement is thus a pair of comparatively large closely
spaced beads at a comparatively large distance from the
compound curl 46 at the upper rim of the pail body and
a relatively shallow bead comparatively close to the

compound curl.

The beads play a part in protecting the head seam
of the present pail if the pail is dropped, as will be
described below, and their position and size are important
factors in achieving such protection. The upper bead
55 is preferably located no less than 20mm and no more
than 35mm from the upper region 47 and preferably has
a height from the pail wall 33 of from lmm to 3mm. The
high points of .the middle and lower beads are located,
on the pail body shown in Figure 1, 77nim and 94mm respect-
ively from the uppef region 47 and the spacing apart
of these beads is thus 17mm. Thic spacing is preferably
from 12mm to 20mm. The centre of the valley between the

middle and lower beads is preferably located from 80mm

25

30

35

to 90mm from the upper region 47,

To complete the pail body ready for the reception
of a 1lid, the bottom of the‘pail must be secured to the
lower rim of the pail wall., This may be carried out
on the same forming line as used to produce the compound
curl at the upper rim 26 of the pail body and is prefer-
ably done in such a way as to producs a bottom seam of
a similar standard to the head seam which, as will be
described below, can be produced using the compound curl
dessribed above.

‘ ‘Fitting. of the 1id 73 to complete the pail 20 is
carried out after filling the pail., As shown in Figure
1, the 1id 73 has a channel 74 formed around its periphery
and at regular intervals, c¢losely spaced, around the
1id are downwardly directed flanges 75. The chaanel

!

e o
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74 is partly filled with a sealing compound 76 (preferably
a synthetic rubber) which is run into the channel (with
the 1lid inverted) in liquid state and caused or allowed
to solidify to a degree such that it can still flow urder
pressure to form a seal. Preferably, the meniscus of
the sealing compound 76 4in the channel 74 is (oncave
producing a more even distribution of the sealing compound
in the head seam than would otherwise be the case. This
can be achieved either by choice of a sealing compound
with a suitable surface tension in relation to the metal
of the 1id 73 or by deforming the surface of the sealing
compcund at a suiltable stage during its solidification.

To apply the 1lid 73 to the pail body 21, the 1lid
is placed cn the wupper rim 26 of the pail body 21 so
that the compound curl 46 is located in the channel 74.
A closing tool 80 as shown in Figures 8 and 9 is then
used to clamp the 1id 73 onto the pail body 21 and thus
complete the head seam between the pail body 21 and the
lida 73.

The closing tool 80 comprises a central pillar 81
on which are pivoted two levers 82 connected by linkages
83 to a spider 84 having a central collar 85 slidable
on the pillar 81. Extending radially outwardly from
the collar 85 at closely spaced intervals are brackets
86. Only tw¢ brackets 86 are shown 4in Figures 8 and
9 and the 1linkages 83 are connected to these but each
bracket 86 has pivotally secured to it an arm 87 and
each arm 87 is pivotally connected to an associated clos~
ure element 88. Each closure element 88 is pivotally
mounted on a lug (not wvisible in Figures 8 and Q; on
a circular base 89 which carries the pillar 81,

In using the closing t»6l 80, the operator pl- =6
the tool centrally on the lid 73 already locate
pail body 21 so that each of the closure el

L Mk et s m i e B
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is opposite a respective one of the flanges 75. The
operator then presses down on the levers 82 moving the
spider 84 downwardly on the pillar 81 and causing hooked
ends 90 of the closure elements 88 to engage the flanges
75 as shown in Figure 10 (which shows the compound curl
46 partly deformed) thus deforming them around the com-
pound curl 46 and forming a head seam as shown in Figure
11.

The closing tool 80 is similar fto previous closing
tools but differs in that 4its base 89 is formed with
a downward extension 92 which is dimensioned to contact
the 1lid 73 when the tool is in use (see Figure 10).
The 1id 73 4is <formed withk two annular corrugations 93
and the contact between the 1lid 73 and the extension
92 takes place in « central region of the 1id inwardly
of the corrugations 93 and in this instance between the
1id and an annular bead 94 on the extension 92. The
hase 89 of the closing tool 80 is different from that
of a conventional closing towl for head seams in this
recpect in that the base of the conventional tool does
not have a downward extension such as the extension 92
and the peripheral region of the base contacts the bottom
part of the «hahnel 74. The action of the closing tool
80 in forming the head seam thus differs from the conven=-
tional closing action and the presence of the corrugations
93 in the 1lid 73 assist in this action, in that when
the annular bead 94 on the base 89 presses down the centre
part of the 1lid, an outward movement of the metal of
the 1id 1is produced in the region of the upper rim 26
of the pail body 21. This has the effect of pushing
extra metal into the head seam which assists in the form-
ation of a tighter, more resilient seam less susceptible
to opening up on impart 4if the pail is dropped. The
outward movement may be explained by the downward pressure
of the closing tool 80 on a central region of the 1lid
73 producing a tendency at least for tie inner corr-
ugation, with a downwardly directed depression 93, to
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to straighten out and occupy a greater horizontal distance

It is believed that a single corrugation 93 in the
lid 73 will assist in this action but it is preferred
to have two corrugations to obtain the desired effect.

Three corrugations may be desirable in some cases.

A head seam made as set out in the example described
above will satisfy drop tests and pressure tests when
filled with liguid which are superior to those survivable

by conventional five fold seams.

It is usual to weld to the pail body at sowe stage
during manufacture a pair of ears for . reception of a
wire handle. In the example described above, the ears
may be located between the upper (55) and middle (56)

¢

beads.

The three beads in the pail wall described in the
above example of the invention serve, if the pail is
dropped, to provide regions where distortion of the pail
wall can occur, reducing the degree of distortion of
the head seam so that the head seam is less likely to
leak. If the pail drops on its side, the beads partly
collapse accommodating the handle of the pail which is
thus less 1likely to puncture the pail wall, The lower
bead 54 serves as 4 nesting device when one pail is in-
serted in another and also absorbs surge pressures. created
in liquid in the pail when the pail is dropped on its
side, thus reducing the risk of these pressures affecting
the head seam. When =»le pail is dropped onto its 1lid,
the upper bead allows the pail wall to deform outwardly,
permitting the 1lid to move down into the pail body, thus
protecting the head seam. The outward deformation, or
bulge, of the pail body at the upper bead usually presses
against the head seam and assists in holding the 1lid

in position.

o b
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In the head seam in the example of the invention,

described above, the sealing compound .76 (Figure 11)
is spread throughout, or substantially throughout, the

space between a base 98 of the channel 74 and the upperxr

N

region 47 of the compound curl 46. Further, the base
98 follows the general line of the curve of the upper
region 47 although at a greater radius and there is gen-

eral conformity between the deformed channel 74 and flange

75 of the 1lid and the associated parts of the compound
10 curl 4e6. In fact the channel 74 and the flange 75 are
in close uvontzact with the outer part 50 and lower region
48 of the compound curl and the pail wall 33, 1lid wall
99 (the dinside of the channel 74) and each flange 75
are parallel and close to one another or &n contact
15 throughout the whole or substantially the whole of the
lengch of each flange 75. Additionally, the upper regign

[
eeev
“req
<

47 is supported by a region 100 of the pre-curl (orig-

QvrQ

e, inally the lower region of the pre-curl 30) which is

¢ et

in contact with it over a substantial distance. This

]
zrev iy
& 2

20 support which adds to the si:rength of the compound curl

000
o

a5 and the tightness (comparatively small cross-wise dimen-

sions) of the compound curl enable the lid to be clamped

onto it securely and the compound curl yet retains suffic-

25 assoclated parts of the 1lid. In particular, an inner

region 101 of the lower region 48 of the ¢>mpound curl

e

i Cis ient resilience to maintain a clamping action on the
| is straight and obliquely inclined in Figure 11 &nd is
!
!

urged against an adjacent part 102 of the wall of the
’u.r channel 74 of the 1lid thus tending to trap the part 102
30 and the associated flange 75, which lie at an acute angle,

e

against the pail wall 33, In fact, therefore, as shown

in Figure 11, the inner region 101 of the lower region

48 of the compound curl 46 lies at the same acute angle

to the pail body 21 as the angle between the part 102

35 of the wall of the channel 74 and each flange 75. Further,

as also shown in Figure 11, the rim edge part adjacent to the rim

edge 28 is further curled by the operation of clamping the 1id 73 an

A:‘- i :\ place, by crimping hane the £langes 75, so that the rim
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edge part extends in a direction downwardly in the
Figure and generally towards &the pail body 21. Before
c¢lamping the 1lid 73 onto the pail body 21, the smallcxt
pre-curl 30 formed by the lower region 44 ana the rim
edge part 28, and, as shown in Figure 7, constituting
an inner ‘curl of the compound curl 26 is spaced below,
and thus the rim edge part 1is spaced below, the uppexr
region 47 of the compound curl. In clamping on the 1lid,
the region 100 (Figure 11) of the rim edge part is
brought into supporting engagement with the upper region
47, as described above.
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CLAIMS

1. A pail body having a pail wall with a Jlongitudinal
axis and a curled rim for receiving a 1id, the curled rim
being in the form of a compound curl formed by pre-curling
a rim edge part adjacent to the rim edge of the pail wall
outwardly, then in the direction of the longitudinal axis
and then inwardly, relative to the pail body to form a pre-
curl and cause the sajid rim edge to 1lie adjacent the
out.side of the pail wall, and then further curling the rim
to produce a compound curl 1in which +the rim edge part
closest to said rim edge of the pre-curl extends in a
direction away from the pail wall and 1is located inter-
mediate an upper and a lower region of the compound curl,
said rim edge of the pre-curl being the part thereof that
makes the closest approach to the inside surface of the
remainder of the compouhd curl, prior to offering a 1id to
the pail body,

2. A pail body according to claim 1, whearain an inner
part of the compound curl including the inner periphery of
the said lower region is spaced from tie pail wall,

3. A pail body according to claim 2, wherein the said
lower region and the said rim edge part constitute a
smaller pre-curl within the compound curl, the rim edge
part being spaced below the said upper region so that in
clamping on the 1id, some part of the said rim edge part is
brodght into. supporting engagement with the said upper
region.

4. A pail body accerding to any one of the preceding
claims having three circumferential beads in the pail body
in the vicinity of the said curled rim, the three beads
comprising a single comparatively shallow bead comparative-
1y ¢lose to the said rim with a compound curl and a pair of
closely spaced comparatively large beads at a comparatively
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large distance from the said rim with a compound curl.

5. A pail body according to claim 4 wherein the
shallow bead is located no less than 20 mm and no more than
35 mm from the =<said upper region of the compound curl and
has a height from the pail wall of from 1 mm to 3 mm.

6. A pail body accordirig to claim 4 or 5 wherein the
spacing apart of the high points of the large beads is from
12 mm to 20 mm and the centre of the valley between the
large beads is located from 80 mm to 90 mm from the said
upper region,

7. A method of manufacturing a metal pail body having
a pajl. wall with a longitudinal axis and a curled rim for
receiving a 1id, the method comprising the steps of:

(a) forming a pre-curl on the rim of the pail body by
cuirling a rim edge part adjacent to the rim edge
of the pail wall outwardly, then in the direction
of saijd 1longitudinal axis and then inwardly
relative to the pail body to cause the said rim
edge to 1ie adjacent to the outside of the pail
body,

(b) expanding the diameter of the pail body at the
rim so that the pail body tapers to become
narrower in the direction of the longitudinal
axis away from said rim, thereby tightening the
pre-cur]l and reducing the cross-sectional
diameter of the pre-curl, and

(c) performing another curling operation on the rim
to produce a compound curl and leave the said rim
edge part closest to the rim edge of the pre=curl
extending in a direction away from the pail body

0
q3 and = located intermediate an upper and a lower
N

A region of the compotind curl, and 1in which the
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18
said rim edge of the pre-curl 1is the part that
makes the closest approach to an 1inside surface
of the remainder of the compound curl, prior to
offering a 1id to the pail body.

8. A method according to claim 7, including perform-
ing the said another curling cperation so as to produce a
compound curl whersin an 1inner part of the compound cur]
including the inner periphery of the said lower region is
spaced from the pail wall.

9. A method according to claim 7, including perform-
ing the said another curling operation so as to produce a
compound curl wherein the said rim edge part closest to the
rim edge is spaced below the said upper region.

10, A  method of manufacturing a pail including the
step of applying to a pail body as claimed in any one of
claime 1 to 6 ar to a pajl body produced by the method
claimed in any one of claims 7 to 9 a 1id comprising a
channel and applying the 1id so that the said compound curl
is located in the channel and subsequently clamping the 1id
onto the pail body by deforming downwardly extending
flanges on the 1id around the compound curl so that the
channel is in close contact with an outer part and the said
lower region of the compound curl, and each flange is in
close contact with part of the said lgwer region and with
an upper part of the pail wall, and each flange and an ad-
jacent part of the channel lie at an acute angle to one
another and are trapped between the ' compound curl and the
pail wall.

11. A method of manufacturing a pail including the
step set out in claim 10, wherein, in deforming the said
flanges, an 1inner region of the lower region of the com-
pound curl is deformed so as to be straight and obliquely
inclined to the pail wall and is urged against an adjacent
part of the wall of the channel, and ‘the said rim edges part
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of the compound curl is further curled so as to extend in a
directisn towards the pail body.

12. A pail whenever manufactured by the method
claimed in claim 10 or 11.

13. In the operation of the method of any one of
claims 7 to 12, the use of a rim-forming 1line for the
manufacture of pail bodies comprising stations for carrying
out the following operations:

a) an operation for forming the pre-curl on the rim of
the pail body,

D) an operation for expanding the pail body so that it
tapers to become harrower in the direction away
from the said rim, and

c) an ouperation for carrying out another curling
operation on the said rim to produce the compound
curl,

14. A rim~farming 1line according to claim 13 also
including at 1least one station for forming three circum-
ferential beads 1in the pail body 1in the vicinity of the
said curled rim, and comprising & comparatively shaliow
bead comparatively clcse .0 the said «urled rim and a pair
cf closely spaced comparatively Jiaryge beads at a compara-
tively large distance from said curied rim.

15. In the operation of the method of claim 10, the
use of a closing tool for appiying a 1id to a pail body,
the closing tool ihcluding a base having a downward exten-
sjon dimensioned to contact a central region of the said
1id, when the closing tool is in use, and also including;
carried by the base, a central nillar on whiysh are pivoted
levers connected by linkages to a spider having a central
mounting slidable on the pillar and wherein brackets
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carried on the mounting pivotally calrry arms each connected
to an assocjated closure element pivoted on the base.

16.
wherein the

A method
7id has

around the rim of the pail body and

to 10
a channel which accommodates the curl

according claim or claim 11,
which are
to be clamped benheath the said curl agajinst the wall of the

pail body, and wherein pressure

has flanges

in a central

region of the 1id as the flanges are clamped home.

is applied

17. A pail body having

claimed in claim 16,

a 1id applied by the method

18,
curl

A pail body according to claim 1 havihg a com-

pound substantially as hereinbafore described with

reference to Figures 5, 6 and 7 of the accompanying draw-

ings.

19, A method
to claim 7, substantially

of manufacturing a pail body according

as hereinbefore described with

reference to Figures 1 to 7 of the accompanying drawings.

20, A pail
according %o claim 18 in the
with reference ta Figure 11 of the accompanying drawings.

1id applied to a pail body
manner hereinbefore described

having a
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are to be clamped beneath the said cyrl against the wall
of the pail body, and wherein pregsure is applied in
a central region of the 1lid as thel flanges are clamped

home.

18. A pail body having a ,compound -~url substantially
as hereinbefore described gith reference to Figures 35,

s
6 and 7 of the accompanyin?fdraWA

19. A method of mynufact ring a pail body substant-
ially as hereinbefore géscrib- with reference to Figures

ings.

20, A pail having a Jid applied to a body of the
pail in the manner 'hereinb

te Figure 11 of thefaccompav

21, A rim-forming lfine for the production of pail
reinbefore described with refer-
3 and 4 of the accompanying

bodies substantially as h
ence to Figures 12, 2,

drawings.

pol for applying a 1lid to a pail
im 1, the tool being substantially

22. A closing t
body as claimed in cl
as hereinbefore descyibed with reference to Figures 8
and 9 and operating An the manner illustrated in Figure

) .
nn-drawings

)
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