(12) PATENT ABRIDGMENT  (11) pocumentno. AU-B-41619/89
(19) AUSTRALIAN PATENT OFFICE (10) Acceptance No. 627223

(54) Title
METHOD OF MANUFACTURING A SEAM CONNECTION

International Patent Classification(s)
(51)* B21D 051/32

(21) Application No. : 41619/89 (22) Application Date : 21.09.89
(30) Priority Data
(31) Number ~ (32) Date (33) Country

8802339 21.09.88 NL THE NETHERLANDS

{43) Publication Date : 29.03.90
(44) Publication Date of Accepted Application : 20.08.92

(71) Applicant(s) ‘
KONINKLIJKE EMBALLAGE INDUSTRIE VAN LEER B.V.

(72) Inventor(s)
HEMR! GERLEEN BRAAKMAN

(74) Attornmey or Agent
PHILLIPS ORMONDE & FITZPATRICK , 367 Collins Street, MELBOURNE VIC 3000

(56) Prior Art Documents

US 4808053
GB 2160134
JP 5835027
(57) Claim
1. A method of manufacturing a seam connection such as

a double seam or triple seam connection between a radially
outwardly extending flange of an end edge of the body of a
metal container and an edge flange of a metal end wall or
cover, in which the last-méentioned edge flange is provided
with ‘a curling or precurl with small radius, prior to
manufacturing the seam connection, the inner diameter of
said precurl being larger than the diameter of the outer
edge of the body flange, which body flange at the location
of the transition towards the body is manufactured with a
curvature having a radius of a magnitude such that a
gradually bent transition is obtained from the body
towards the body flange and the flange of the end wall
merges into the end wall by a curvature and an upstanding
flange, which flanges after placing and axially pressing
said end wall and said body upon each other are rglled
into each other with the aid of at least one seaming
roller having a groove, said roller being displaced in
circumferential direction with respect to the body and
radially towards the body to perform rolling of the
flanges into each other inside the groove of the seaming
roller whilst simultaneously centering and supporting the
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end wall on an inner surface of the flange of the end
wall, the groove of the seaming roller having a height
(K), which is larger than the thickness (V) of the precurl
measured in a direction parallel to the axis of the body
whilst between upstanding edge of the end wall and the
curvature of the transition between the body and 1its
flange a space is provided, and wherein the precurl in the
beginning of the seaming operation 1s quided into contact
with that portion of the groove of the seaming roller
which, seen in axial direction, is closer to the center of
the body than the opposite portion of the groove of the
seaming roller.
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Method of manufacturing a seam connection.

The invention relates to the method of manufacturing a seam
connection such as a double seam or triple seam connection between
the radially outwardly extending flange of the end edge of the body

edge flange of wall or

of a metal container and the a metal end

cover, in which the 1last-mentioned edge flange is provided with a

curling or precurl with small radius prior to manufacturing the

of said precurl being larger

of the which

the inner diameter

of the

seam connection,

than the diameter outer edge body flange,

flange at the location of the transition towards the body is manu-
factured with a curvature having a radius of a magnitude such that
towards the

a gradually bent transition is obtained from the body

flange and the flange of the end wall merges into the end wall by a
curvature, which flanges after placing and axial pressing an end
wall and a body upon each other are rolled into each other with the
aid of at least one seaming roller having a groove, which roller is
displaced in circumferential direction with respect to the body and
radially towards the body to perform the rolling into each other of
of the seaming roller with simul-

the flanges inside the groove

taneous centering and supporting of the end wall of the inner side

of the flange of the end wall, the groove of the seaming roll or
the thickness of the

the body

roller having a height, which is larger than

precurl measured in a direction parallel to the axis of

whilst between the upstanding edge of the end wall and the curva-

ture of the transition between body and its flange a distance is

provided.
said known

is known from DE-A-~3705878. With

at the

Such a method

method the precurl beginning of the seaming operation is

further turned inwardly and upwardly by contact of the flange of
the end wall with the outermost part of the groove of the séaming

roller as is common practice in seaming, during which seaming ope-
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ration the edge of the flange of the body is turned downwardly. The
aim is to reduce the outer diameter of the final seam to an extent
such that said outer diameter is equal to or smaller than the ori-
ginal diameter of the container body. B

However, said known method encounters problems in respect of
the centering of end wall and body upon each other at the location
of the upstanding edge of the end wall.

Background of said problems is that the parts which have to
be interconnected during seaming in circumferential direction of
the container have differences in configuration as well as measure
deviations due to tolerances. This leads to eccentricity and swin-
ging movements during seaming. If in the beginning of the seaming
deviations occur then a seam is formed which, seen in circumferen-
tial direction, is of irregular quality. In case said deviations in
measure lead to an eccentric placing of end wall and body with res-
pect to each other thenr, im case end wall and body are clamped upon
each other, the seaming rollers themselves will not be capable to
correct the eccentricity. The swinging and irregularity of the seam
connection in circumferential direction accordingly is maintained.

A further problem of the known method is, that body and end
wall are placed in each other outside the seaming machine so that
as a result of the then still loose relation loosening of the end
wall can take place or eccentric placing of the end wall inside the
body can occur respectively. With containers obtained with the
known methods the seam connection lies radially outside the outer
diameter of the body. This leads to a larger outer diameter which
in certain cases is unfavorable for transportation of a plurality
of containers in a normalized transportation container.

Several proposals are krnown for pressing the seam connection

further radially inwardly. an example 1is found in the published

Dutch batent application 7208083. After manufacturing the seam

connection the seam is reduced from its largest diameter towards a
smaller diameter.

During further pressing of the seam radially inwardly to
obtain an outer diameter at thé location of the seam which is not
or hardly larger or smaller than the largest diameter of the-body,

the angle between the upstanding edge of the end wall and the end
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wall itself is deformed into a sharp angle. This has a
negative influence upon the vibration resistance of body
or end wall. Moreover the risk exists that the normally
present convexity of the end wall or cover disappears or
changes into an inwardly turned concavity.

A method for simultaneously forming the seam and
reducing the body diameter adjacent to the seam is known
as well from the published European patent application
0 177 426.

Centering between body and upstanding edge of the
end wall therewith is obtained by providing one of them
with a profile. Said profile forms an additional
complication in the manufacturing process due to its shape
and the high precision required.

Moreover the proposed method only allows a
restricted reduction of the diameter of the seam and a
diameter of the seam which is substantially equal to the
outer diameter of the body as may be desired for the
transportation of containers 1in a standard transport
container, certainly cannot be obtained.

Purpose of the invention is to provide a method for
the manufacturing of a seam connection in which the above
described problems are reduced.

According to the present invention, there 1is
provided a method of manufacturing a seam connection such
as a double seam or triple seam connection between a
radially outwardly extending flange of an end edge of the
body of a metal container and an edge flange of a metal
end wall or cover, in which the last-mentioned edge flange
is provided with a curling or precurl with small radius,
prior to manufacturing the seam connection, the inner
diameter of said precurl being larger than the diameter of
the outer edge of the body flange, which body flange at
the 1location of the transition towards the body 1is
manufactured with a curvature having a radius of a
magnitude such that a gradually bent transition is
obtained from the body towards the body flange and the
flange of the end wall merges into the end wall by a
curvature and an upstanding flange, which flariges after
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placing and axially pressing said end wall and said body
upon each other are rolled into each other with the aid of
at least one seaming roller having a groove, said roller
being displaced in circumferential direction with respect
to the body and radially towards the body to perform
rolling of the flanges into each other inside the groove
of the seaming roller whilst simultaneously centering and
supporting the end wall on an inner surface of the flange
of the end wall, the groove of the seaming roller having a
height (X), which is larger than the thickness (V) of the
precurl measured in a direction parallel to the axis of
the body whilst between upstanding edge of the end wall
and the curvature of the transition between the body and
its flange a space is provided, and wherein the precurl in
the beginning of the seaming operation is guided into
contact with that portion of the groove of the seaming
roller which, seen in axial direction, is closer to the
center of the body than the opposite portion of the groove
of the

seaming roller.

A method is preferred in which during seaming the
end wall 1is supported by a surface extending around the
axis of the body, the largest diameter of which is smaller
than the diameter of the body, to an extent such that a
reduction of the diameter of the body adjacent to the seam
takes place.
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~flrange—and—that-
the precurl in the beginning of the seaming operatio
guided in that portion of the groove of the seaming roller“which,
seen in axial direction, is more close to the center of-the body.
A method is preferred in which during seami the end wall is
supported by a surface extending around the is of the body, the
largest diameter of which is smaller than"the diameter of the body,
to an extent such that a reducti of the diameter of the body
adjacent to the seam takes pla
According to the invention a clearance is intentionally
generated between th

wall. The diamet

ody and the upstanding portion of the end
of the body flange as with the method known from
the British <€pecification 1,325,706 lies inside the inner diameter
of the precurl due to which in certain casés to be described later

a_ecértain centering may be obtained during placing of end wall and

body—uponr—each—other:

By starting the seaming, different from what has been common
practice so far, in a different part of the groove of the seaming
roller, the flanges of end wall and body will bent outwardly in the
beginning of the seaming by the combination of the radial force,
performed by the seaming roller, and the axial force derived from
the clamping of the body within the seaming machine. Said flanges
form so to say, seen in cross section, a cat's back. By the clamp-
ing force by means of which the curving flanges are pressed upon
each other, body and end wall are well centered upon each other and
remain centered during the further seaming. During said seaming the
cat's back shaped curvature takes care that the plate edges roll
well into each other, whilst simultaneously the free forming seam
connection moves axially outwardly and radially inwardly due to
which the upstanding edge of the end wall obtains a larger height,
which height is limited by the other plane of the groove of the
seaming roller, whereas the resulting outer diameter of the seam is
defined by the diameter chosen for the support of the end wall plus
a little bit more than two times the thickness of the seam.

In some cases it is preferred to provide thée end wall flange
with a precurl which is practically closed. This can promote the

centering of body and end wall upon each other, whereas due to the
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cat's back shaped curvature occurring at the beginning of the
seaming operation the precurl will open so that the edge of the
body flange may enter.

It moreover is useful to provide the edge of the body flange
with an outer diameter which is substantially equal to or a little
bit smaller than the inner diameter of the precurl such that plac-
ing into each other in axial direction is possible. Due to the
fact that the body always is somewhat oval a kind of snap connecti~
on o&curs, so that body and end wall are centered upon each other
with the oval shape being pressed away by the clamping. Therewith
one obtains a location of end wall and body with respect to each
other, prior to seaming, so that end wall and body remain together
during transportation in the manufacturing line.

The method according to the invention accé¢ordingly differs
from all known methods by mamvFacturing a seam connection in which
centering no longer takes place between body and upstanding edge of
the end wall, but substantially halfway the radial length of the
end wall flange, adjacent to or at a location of the precurl, which
centering in the beginning still allows some shifting at the moment
the cat's back starts to form, but is absolute as soon as the
diameters of precurl and body flange, seen in the plane of the end
wall,

to the invention moreover differs from the known methods in that

are substantially equal to each other. The method according

seaming starts in that part of the groove of the seaming roller

which lies opposite that part in which seaming normally starts .

With the known methods the groove of the seaming roller functions
such, that its surface upon engaging the flanges follows the curv-
ing of the precurl and wants to continue this. With the method
according to the invention this does indeed not occur. As soon as

. preferably
the precurl enters the groove, with the underside of the precur%(in
contact with the radial starting face of the groove, still nothing
happens with the precurl. As soon as the precurl starts to engage
the curved inner face of the groove, then the flanges bent towards
the side where there still is space and the bulging or cat's back
is obtained due to the fact that the roller moves radially inward-
ly. The groove of the seaming roller to this end offers space

upwardly and both flanges now with simultaneous entering of the
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body flange into the precurl and continuation of the catback bulg-
ing are bent axially outwardly and during bending are placed a-
gainst the support of the upstanding edge of the end wall due to
which said edge obtains a larger height.

It has been shown that with the method according to the
invention it is possible to manufacture a faultless seam connection
which does not have the disadvantages of the known methods.

During simultaneously seaming of bottom and cover the first
one thrd‘part'of the seaming operation is critical. Apart from the
already mentioned tolerances, differences in slipperiness between
the contact faces of the two flanges of end wall and body may
already have as a result that the body flange at one side of the
container is folded more than at the other side, with as result
differences in quality of the seam connection seen in its circumfe-
rential direction. This in particular holds true if bottom and
cover are mounted simultaneously. By the centering function of the
so called "cat's back" one achieves that during the critical first
one third of the seaming operation equal conditions are present on
both sides of the body with the useful effect that a faultless seam
connection is obtained on both sides, which means at bottom and
cover,

In case the precurl is closed then this can assist the cen-
tering.

Said closed precurl opens during the forming of the cat's
back, so that the edge of the body flange may enter therein.

In case the precurl is not closed and one starts accordingly
from a still open precurl, Kknown in itself, then body flange and
end wall flange are rigidly pressed upon each other and the bulging
or cat's back occurs immediately in the beginning of the seaming.
By said bulging a centering is obtained such that the final seam
connection is better than the one obtained with the known method.

According to the invention the height of the upstanding edge
of the end wall is defined by the height of the upstanding edge to
be achieved less the height of the groove of at least the first
seaming roller and plus the thickness of the precurl. A certain
tolerance in positive as well as in negative sense is possible

therewith.
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By the fact that body and end wall no longer are centered
upon each other at the location of their transition towards the
flanges, but are centered by the forming of the cat's back, there
may be difference between the diameter of the body and the diameter
of the upstanding edge of the end wall. This means that the support
of the upstanding edge and accordingly the upstanding edge itself
can be given a diameter which is smaller than the diameter of the
body due to which during seaming the seam obtained at the end of
the aperation is brought at a diameter which is smaller than usual
and which therewith may end at an outer diameter of the seam con-
nection which hardly differs from the outer diameter of the body.
Preferably the transition of the end wall flange towards the up-
standing edge of the end wall is therewith given a radius of curva-
ture which is larger than usual but still smaller than the one of
the curvature at the location of the transitiomn of the flange of
the body towards the body. The space obtained in this way and the
axial lengthening occurring during seaming of the upstanding edge
of the end wall flange with material from the flange allow further
inwardly seaming and accordingly reducing of the seam diameter with
the surprising effect that that part of the body present close to
the sean can be reduced over a considerable distance without the
presence of a tool at the innerside of the body which in radial
direction supports the body material at the innerside, which is
the case with known rotating reduction of the body. ‘

A further surprisingly obtained effect is that the above
described disadvantage of forming a small radius of the transition
between the flat part of the end wall and the upstanding part of
the end wall not only is taken away during reducing but is trans-
ferred into a advantage.

The large radius of curvature to be applied preferably be-
tween the flange of the end wall and the upstanding edge of the end
wall, in combination with the considerably less depth of the end
wall and in combination with the large difference in diameter
between inner and outer form ring of the tool for forming the end
wall, have as result, that during forming of the end wall less
tensions are generated in the material than with forming of end

walls by known seaming methods and considerably less tensions than
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with the above described method of providing the end walls with
profiles.

The reduction of the tensions in the material of the end wall
also have as result that the end wall of a container made according
to the proposed method has a larger resistance against vibration.
Due to this ‘it is possible that the end wall can be formed more
economical, which means from more thin material, without running
the risk that during long distances of transportation the container
starts to show cracks.

According to the invention it now moreover is possible as
well to give to the upstanding edge the surface of a conical plane
whilst the correspondingly conically shaped support face has to
engage only part of the height of said conical plane with clearance
of the end wall itself.

Therewith one obtains well centering of the end wall. Moreo-
ver end walls manufactured in this manner more easily can be se-
parated if they are present in a stack. Due to the fact that the
support leaves free the real end wall, any desired shape can be
given to it such as asymmetric shapes which promote a substantially
complete emptying of the container.

The centering and supporting, however, can be realized in a
different manner as well, e.g. by giving the end wall a conical
bulge which fits in a correspondingly shaped hollow of the support
and let the flange of the end wall join the end wall at a sharp
outwardly turned angle with the radial plane of the end wall and to
direct the body flange parallel thereto prior to starting seaming.
The end wall then has a substantially flat configuration, is cente-
red in the middle and finds at the location of the sharp angle the
bending point where during seaming the bulging or cat's back can be
started with simultaneous folding of the innerside of the bulge
against the support which from there extends in the form of a
circumferentially extending axial plane.

The new seam connection according to the invention can be
obtained as well if an outwardly turned upstanding edge is given to
the end wall, in which case the support takes place at the outer
surface of said edge at a distance from and outwardly of the plane

of the end wall flange. Support upon the outer surface of the end
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wall simplifies the manufacturing process because no inner support
or core is necessary which has to remove later. The forming cat's
back leads to forming pleats which supports the forming of the seam
connection.

The sealing in the form of sealing material can be applied
previously into the precurl of the end wall flange, e.g. during the
manufacturing of said precurl. This can occur by spraying sealing
material into it of a composition which can be cured or not and
whicﬂ is known in itself, or by applying a ring or wire of sealing
material.

It is possible as well to operate with a substantially open
precurl and with a sealing material which not only is present in
the precurl but also against the inner surface of the end wall
flange. The edge of the body flange entering the precurl will
divide said sealing material then into two parts one of which
forming the core and the other being placed between the sheet
layers.

Accordingly with the method according to the invention it is
possible as compared with the known methods to obtain a seam con-
nection in a simple and accordingly more economic way because there
is only one operation necessary, which seam connection has a better
quality and moreover allows reduction of the diameter of the seam
connection to a diameter which is smaller than the diameter of the
body without the disadvantages which normally were connected to
this.

The invention now will be further elucidated with reference
to the drawings.

Fig. 1 and 2 show diagrammatically in cross section the
beginning and an interim face of the method according to the inven-
tion according to a first embodiment.

Fig., 3 shows in cross section the results obtained with said
embodiment for a triple seam.

Fig. 4 shows an alternative of the method according tea the
invention applied for a triple seam of known form.

Figures 5 and 6 show, comparable with Figures 1 and 2, the
beginning and interim face of the method according to the invention

according to a somewhsat different embodiment.
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Figure 7a,b and ¢ show in cross section an embodiment for a
triple seam, a double seam and a seam of seven layers respectively
with the outer diameter of the seam substantially equal to the
outer diameter of the body.

Fig. 8 shows an alternative in which the body part adjacent
to the seam is deformed.

Figures 9,10,11,12 and 13 show further alternatives of the
method according to the invention.

Figures 14 and 15 still show another alternative and

figures 16,17,18 and 19 diagrammatically show a last alterna-
tive.

In the figures the body is indicated with 1 and the end
wall with 2. Said end wall has an upstanding edge 3, which through
a curvature 4 merges into a radial flange 5, which at its outer end
has been provided with an open precurl 6, which means a precurl of
substantially 180°. A sealing material 7 has been provided in said
precurl.

The upstanding edge 3 through a curvature 8 merges into the
central part of the end wall 2 which in the drawing is horizontal.

The body 1 has a flange 9, which through a curvature 10
merges inte the body 1, which curvature 10 has a radius which is
larger than the radius of the curvature 4 of the end wall.

The outer diameter of the end edge 11 of the flange 9 of the
body with this embodiment is smaller than the inner diameter of the
inwardly turned edge 12 of the precurl 6, so that. placing of the
end wall 2 upon the body 1 can take place with some clearance.

The inner support of the end wall is indicated with 13. Said
support can have the shape of a disk with a height, which is of
importance for the final seam connection to be manufactured and
which is smaller than the depth H of the end wall after completion
of the seaming. The diameter of said support is smaller than the
inner diameter of the body 1. Between the upstanding =dge 3 of the
end wall and the transiticn of the curvature 10 towards the body 1
a distance or clearance is provided.

The seaming roller is diagrammatically indicated at 14 and
has a seaming grecove 15 the height of which is indicated with K.

The precurl has a thickness, whecih is indicated with V.



- —— - - - T T T AT T TR T e T em— = T T

11

According to the invention the upstanding edge 3 of the end
wall should have a height D which is lower than usual and is sub~
stantially defined by D = H - K + V, which means that the finally
to be achieved depth H is reduced with the height of the groove

5 and added to this the thickness of the precug}. ~ o e 4. k oF
Another important difference between the method according to)

the invention and the known methods resides therein that at the

beginning of the seaming the precurl 6 enters into the groove 15 of

the %eaming roller 1l such, that said precurl first comes into

TR

10 contact with the lower portion of the groove 15, in particulsr with
the lower edge.

‘The difference in height positioning between the lower edge
of the precurl 12 and the lower edge of the seaming roller profile
15, shown in figure 1 with S, can be the result of the fact, that
15 after clamping of body and end wall in the seaming machine the

PR flange of the end wall bends a little bit outwardly.
; If the precurl first gets into contact with the lower part of
) the groove of the radially inwardly moving seaming roller (some
times two are present located diagrammatically opposite each other)
St 20 then the flange portion between precurl and curvature 4 of the end

E Y

g wall as well as the flange portion 9 of the body find no support in

aw

axial direction and accordingly can bulge in the manner a&s shown in

figure 2.
Said bulging, mentioned as well the formation of a cat's
‘:::‘: 25 back, means, that the flanges are pressed upon each other over a
'T” “ large surface, hold each other according by the shape and therewith

are centered with respect to each other:
faat ! The lying against the other of flanges 9 and 5 which in the

beginning (as shown in figure 1) still only takes place over a

i 30 restricted area, grows accordingly fast and forms a formclosing
* engagement centering itself by the bulging, during which the edge
i1l of the body flange 9 enters the precurl 6, which precurl then

will close.
The engagement between the upstanding edge 3 and the further
35 deforming curvature 10 grows up to substantially half the height of
the support 13, after which further inwardly moving takes place

with reduction of the outer diameter of the outer end of the body

REPREY YT O S
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due to the fact that the support 13 has a smaller diameter.

Figure 3 shows the finally obtained form.

During seaming the finally obtained seam accordingly can be
pressed inwardly somewhat beyond the diameter of the bedy and
axially outwardly, a seam connection being formed of the triple
type the center of which substantially lies at a diameter which
corresponds to the diameter of the body and of which the diameter
at the outer side is smaller than with a normal triple seam with no
reduction of the diameter of the body.

The principle of cat's back seaming can as well be applied,
however, in a situation in which it is desirable to keep the diame-
ter of the outer edge of the seam equal to the diameter which is
obtained with a normal double or triple seam connection by applying
a support of the end wall, shown in figure 4. The starting positi-
ons of end wall and body flanges are indicated with interrupted
lines.

In the embodiment according to Figures 5 and 6 the same
references are used for the parts which are the same as in figurs 1
and 2. The difference resides therein that the precurl 6 is closed
and accordingly that its edge 12' éengages or almest engages the
lower side of flange 5.

A second difference resides in that the outer diameter of
edge 11 of flange 9 is equal to or a little bit smaller than the
inner diameter at the location of the inwardly turned curvature of
the precurl 6 such that said body flange can be placed with little
clearance inside the smallest diameter of the precurl.

Since there always is some ovalness, this means that the body
flange will perform & snap connection at two places, due to which
one achieves that end wall and body after placing upon each other
do not loosen easily. Moreover one achieves a precentering.

If during seaming the bulge or cat's back is formed as shown
in figure 6 then the precurl 6 opens and the edge 11 of the body
flange may enter the curl. With this embodiment accordingly one can
speak about a double centering.

In figures 7a and ¢ an embodiment is shown of a triple seam
or seam comnection with seven layers respectively, in which the

diameter of the outer edge of the sean is substantially equal or a
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little bit smaller than the outer diameter of the body.

Figure 7b shows a seam connection which is completely moved
inwardly radially as well. This is a so called double seam 20
between a body 21 and an end wall 22. Said double seam, which in
the last phase of the seaming operation, is radially crushed flrt,
has an outer diameter which is smaller than ‘the diameter of the
body and can be obtained by applying flange dimensions which are a
little bit different then necessary for a triple seam.

In figure 8 an alternative of the embodiment of figure 7a is
shown in which case a seaming roller 14' is applied which with a
surface 18 further presses inwardly the body wall, as shown at 19.
In this manner it is achieved that the opening between the body and
the upstanding portion of the end wall does not show a larger
opening than with the known conventional seaming methods.

With the embodiments shown in figures 9 to 12 incl. the
container body 20 through the curved transition 21 has a flat
flange 22. The end wall 23 has an upstanding edge 24, having the
form of a conical sleeve which merges into the flat flange 25 with
the open precurl 26 within which a seaming material is present at

27 and 28.

Different from other examples now the conically shaped up-

standing edge 24 is supported over part of its height by & conical-
ly shapéd support 29 which upwardly or outwardly merges into a
cylindrical surface 30 and has a lower surface 31 which is at a
distance from the end wall 23. Said lower edge 31 also can be at a
higher level as indicated at 31'.

If seaming starts with said embodiment then the shape shown
in figure 10 is generated rataher fast in which the flat flange 25
forms the cat's back 25' and in which the outer edge of the flange
22 enters into the curl #6 and therewith divides the sealing mate-
rial into two portions.

Figure 11 shows the final situation of the first phase of the
seaming operation.

Figure 12 shows the finally obtained form, which is obtained
by pressing by means of a second seaming roller of a different
profile the not yet engaging body and end wall flange, shown in

figure 11, tight upon each other to obtain the desired sealing.
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With said embodiment the distance between the body 20 and the
upstanding edge 24 is large, so that at the end of the seaming
operation, as shown in figure 12, & seam is obtained, which with a
conically shaped transition merges into the end wall in correspon-
dence with the shape of the support 29, 30 and which has an opposi-
tely shaped conical end edge of the body as shown at 32.

In figures 9 to 11 the seaming roller for the first operatio-
nal phase is diagrammatically indicated at 33. With said embodiment
as well the precurl enters the lower part 34 of the groove 35 shown
in the drawings, due to which the cat's back may formed as shown in
figure 9.

Figure 13 shows an alternative of the embodiment of figure
12, which shows an intermedia*e form between a triple and a double
seam connection.

With the embodiment shown in figures 14 and 15 the support 37
has a central conically shaped hollow 38, into which fits a bulge
39 of the end wall 40 and is centered thereby. The end wall 40 at
41 at a sharp angle a merges into a obliquely outwardly extending
end wall flange 42, having at the outer end a precurl 43, which in
this case is very open. Said shape of the end wall has as advanta-
ge, that the end wall can be manufactured in one pressing operation
and that the precurl operation applied with known manufacturing
methods no longer is necessary. Herewith as well the precurl enters
into the lower part 44 of the groove and the cat's back is formed
in that the material bulges between the corner 41 and the precurl
43.

The seam connection shown in figure 15 then is formed, which
at the inner side engages the conically shaped portion 45 of the
support, the outer diameter of which lies within the outer diameter
of the body 47, which seam connection may have the shape of the
seam connection shown in figure 13 as well.

The embodiment according to figures 16 to 18 incl. concerns a
container comprising a body 48 with flange 49 and an end wall or
cover 50 of which the upstanding edge and flange 51 is shown only
but not the end wall itself, which end wall may have a shape pro-
moting the flowing off of rain water from the upper end wall.

The seaming roller is indicated at 52 with a groove 53 and
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the flange 51 again has a precurl 54 with sealing material 55.

With said embodiment the upstanding edge 50 of the end wall
is supported by an annular support 56 which engages the outer
surface and which, to offer place to the seaming roller, is present
at a distance from the flange 51.

By the fact that with said embodiment the precurl 54 enters
the lower part of the groove as well and the bulge or cat's back
may be formed, a pleat will be formed at 57 during inwardly rolling
as shown in figure 17 and by the fact that the support 56 is at a
distance from the flange 51, which pleat starts to function as a
flange which resists further radial displacement inwardly and
accordingly forms & support for the seam connection to be manufac-
tured finally as shown in figure 18.

Herewith a seam connection is possible as well as shown in
figure 19 the outer diameter of which is equal to or smaller than
the outer diameter of the body or extends outwardly only a little
bit.

With all embodiments the essence is based on the fact that

the precurl enters the groove of the seaming roller such that a

bulging or cat's back can be formed, due to which the material is

displaced in axial direction during radial rolling into each other.
By applying a support of thé end wall located further inwardly &
seam is obtained the diameter of which is reduced and accordingly

extends outside the diameter of the body only a little bit or not.
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THE CLAIMS DEFINING THE INVENTION ARE AS FOLLOWS:

1. A method of manufacturing a seam connection such as
a double seam or triple seam connection between a radially
outwardly extending flange of an end edge of the body of a
metal container and an edge flange of a metal end wall or
cover, in which the last-mentioned edge flange is provided
with a curling or precurl with small radius, prior to
manufacturing the seam connection, the inner diameter of
said precurl being larger than the diameter of the outer
edge of the body flange, which body flange at the location
of the transition towards the body is manufactured with a
curvature having a radius of a magnitude such that a
gradually bent transition is obtained from the body
towards the body flange and the flange of the end wall
merges into the end wall by a curvature and an upstanding
flange, which flanges after placing and axially pressing
said end wall and said body upon each other are rolled
into each other with the aid of at least one seaming
roller having a groove, said roller being displaced in
circumferential direction with respect to the body and
radially towards +the body to perform rolling of the
flanges into each other inside the groove of the seaming
roller whilst simultaneously centering and supporting the
end wall on an inner surface of the flange of the end
wall, the groove of the seaming roller having a height
(K), which is larger than the thickness (V) of the precurl
measured in a direction parallel to the axis of the body
whilst between upstanding edde of the end wall and the
curvature of the transition between the body and its
flange a space is provided, and wherein the precurl in the
beginning of the seaming operation is guided into contact
with that portion of the groove of the seaming roller
which, seen in axial direction, is closer to the center of
the body than the opposite portion of the groove of the
seaming roller. -
2. A method according to claim 1, wherein during
seaming, the end wall is supported on an outer surface
thereof by support means extending around the axis of the
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body, the 1largest diameter of said support means being
smaller than the diameter of the body to an extent such
that a reudction of the diameter of the body takes place
adjacent to the seam.

3. A method according to claim 1 or claim 2, wherein
the upstanding edge of the end wall, extends inwardly and
by means of which the end wall can be placed inside the
body, and wherein prior to seaming, the height (D) of the
upstanding edge of the end wall is smaller than the height
(H) which the upstanding edge reaches after seaming and
which is defined by the edge of the groove of the seaming
roller, which during seaming only comes into contact with
the end wall flange and defines the end of the seaming
operation, and that prior to seaming, the upstanding edge
is of a shape and diameter such that between said
upstanding edge and the curved transition of the container
body towards the container body flange the said space is
provided when the end wall is placed into the body.

4. A method according to any one of claims 1 to 3
wherein the end wall flange is precurled such that it is

‘substantially closed.

5. A method according to claim 4, wherein the outer
diameter of the body flange corresponds with the inner
diameter of the precurl of the énd wall flange such that
end wall flange and body flange can be centered upon each
other.
6. A method according to any one of claims 1 to 5
wherein the upstanding edge 1is given a conical sleeve
surface and the support means has a corresponding conical
shape and wherein only a part of the height of the sleeve
surface engagés the support means under with a clearance
existing between the end wall itself and the underside of
the support means.
7. A method according to any one of <claims 1 to &
wherein the depth (D) of the upstanding edge of the end
wall is defined by the height (H) of the upstanding edge
to be achieved, less the height (K) of the groove of at
least a first seaming roller, plus the thickness (V) of
the precurl ac¢cording to the formula.
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D=H-K+V,
where all measurements are taken in a direction parallel
to the axis of the body.
8. A method according to claim 1, wherein the end wall
is given a conically shaped central bulge which fits into
a correspondingly hollow in the support means and wherein
the end wall flange, joints the end wall at a sharp
outwardly turned angle with the radial plane of the end
wall and the body flange 1is directed parallel thereto
prior to starting seaming.
9. A method according to claim 1 wherein, the end wall
is given an outwardly turned upstanding edge and support
takes place upon an outer surface of said upstanding edge
at a distance from and outwardly of the plane of the end
wall flange.
10. A method of manufacturing a seam connection,
substantially as herein described with reference to any
one of the embodiments thereof as illustrated 1in the
accompanying drawings.
11. A seam connection, manufactured according to any one
of the methods of claims 1 to 10.

DATED: 5 December 1991
PHILLIPS ORMONDE & FITZPATRICK
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