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APPARATUS FOR CAN EXPANSION

CROSS-REFERENCE TO RELATED PATENT APPLICATIONS

[0001] This application claims the benefit of priority to U.S. Provisional Patent
Application No. 60/787502, filed March 31, 2006, and to U.S. Patent Application
11/643,935 filed December 22, 2006, the entire contents of which are incorporated

herein by reference.

BACKGROUND

[0002] The present invention relates generally to the field of article expansion
mechanisms. More specifically the invention relates to an apparatus and method of an

article diameter.

[0003] Aurticles, such as bottles, cans and jar typically have safety seals applied thereto
in order to prevent tampering and to alert customers of possible tampering. Safety seals,
such as plastic collars and/or covers are generally attached to an article prior to shipping
or delivering the article for a consumer. The safety seals require an article with a non-

uniform sized neck in order to hold and retain the safefy seal properly.

[0004] Conventionally, the non-uniform sized (diameter) neck can be produced when
the article is initially shaped/formed, or the article may have an additional neck
component added to retain the safety seal. Such conventional methods can be costly and

time consuming.

SUMMARY

[000S] According to an embodiment of the invention, an apparatus to expand a
diameter of an open end of an article is provided. The apparatus comprises: a forming
turret that includes a forming tooling; and a stop plate. The stop plate is configured to be
adjacent a closed end of an article to restrict motion of the article, the stop plate being

axially movable relative to a turret axis of rotation. The forming tooling includes an
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expansion tool axially movable relative to the turret axis of rotation and a base plate.
The base plate includes an opening through which the expansion tool passes, the
expansion tool being configured to move into an open end of the article to expand the

diameter of the article.

[0006] An embodiment of the invention provides a forming tooling apparatus. The
forming tooling apparatus comprises: an expansion tool configured to expand the
diameter of an article; and a base plate with an opening through which the expansion tool
passes. The expansion tool includes a lead in portion, a pilot portion and a forming

diameter portion.

[0007] According to an embodiment of the invention, a method of expanding the
diameter of an open end of an article is provided. The method comprises: feeding an
article into a turret; loading the article into a forming tooling station; inserting an
expansion tool into an open end of the article; withdrawing the expansion tool; and

transferring the article to another turret, discharge track or to another apparatus.

[0008] According to another embodiment of the invention, an apparatus to expand a
diameter of an open end of an article is provided. The apparatus comprises: a forming
turret that includes forming means; and stopping means to restrict motion of the article.
The forming means includes expansion means to expand a diameter of the article, and a

base plate with an opening.

[0009] According to yet another embodiment of the invention, a forming tooling
apparatus. The forming tooling apparatus comprising: means for expanding a diameter
of an article; and a base plate with an opening through which the expansion means
passes. The expansion means includes a lead in means, a pilot means and a forming

diameter means.

[0010] Itis to be understood that both the foregoing general description and the
following detailed description are exemplary and explanatory only, and are not restrictive

of the invention as claimed.
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BRIEF DESCRIPTION OF THE DRAWINGS

[0011] These and other features, aspects, and advantages of the present invention will
become apparent from the following description, appended claims, and the
accompanying exemplary embodiments shown in the drawings, which are briefly

described below.

[0012]) Fig. 1 is a schematic of a machine line with a can expansion apparatus
according to an embodiment showing an infeed turret, a forming/process turret and a

discharge or secondary turret.
[0013] Fig. 2 is a perspective view of the can expanding apparatus of Fig. 1.

[0014] Fig. 3 is a cross-sectional view of the can expanding apparatus taken along line

AA in Fig. 2.

[0015] Fig. 4 is a cross-sectional view of the can expanding apparatus taken along line

AA in Fig. 2 in which a can is shown.
[0016] Fig. 5 is a side view of can expanding apparatus showing a can at loading.

[0017] Fig. 6 is a side view of the can expanding apparatus of Fig. 5 showing the can

with an expansion pilot engaged.

[0018] Fig. 7 is a side view of the can expanding apparatus of Fig. 5 showing the can
with forming (expansion) tooling fully engaged.

[0019] Fig. 8 is a side view of the can expanding apparatus of Fig. 5 showing the can
with a stripping plate (mechanism) engaged.

[0020] Fig. 9 is a side profile view of an expansion tool.

[0021] Figs. 10(a), 10(b), 10(c), 10(d) and 10(e) are views of a can before and after
expansion. Fig. 10(a) illustrates a can before expansion. Fig. 10(b) illustrates a can after
expansion according to one embodiment in which the can has one expanded section.

Fig. 10(c) illustrates a can after expansion and after a necking operation. Fig. 10(d)
illustrates a can immediately after exiting a second expansion turret. Fig. 10(¢)
illustrates a can after the second expansion and a second set of subsequent necking

operations.
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[0022] Figs. 11(a) to 11(d) are views of a linear ram assembly. Fig. 11(a) is a top,
perspective view of a push ram assembly. Fig. 11(b) is a top, perspective view of a
tooling ram assembly. Fig. 11(c) is a bottom, perspective view of the push ram
assembly of Fig. 11(a). Fig. 11(d) is a bottom, perspective view of the ram assembly of
Fig. 11(b).

[0023] Fig. 12 is a front view of a stripping plate according to another embodiment.

DETAILED DESCRIPTION

[0024] An expansion mechanism may be a separate machine or the expansion
mechanism may be one machine in a machine line. In a machine line, an article is first
fed into a first machine to fill stations in a turret/star wheel. Each star wheel may have
any number of stations to hold articles for processing or transfer. For example, a star
wheel may have six, eight or ten stations to hold six, eight or ten articles, respectively. It
will be recognized that the star wheel is capable of having one station to any suitable

number of stations.

[0025] The article is then processed through any number of stages, one or more of
which may be a diameter expansion stage. When all process/forming stages are
complete, the article is discharged from the machine. The machine line may be a

recirculated machine line or any other type of machine line.

[0026] An embodiment of the invention relates to an apparatus to expand a diameter of
an article. The apparatus comprises a forming turret that includes a stop plate and a
forming tooling. The stop plate is configured to be adjacent a closed (dome) end of a can
to restrict motion of the can, the stop plate axially movable relative to the turret axis of
rotation. The forming tooling including an expansion tool axially movable relative to the
turret axis of rotation and a plate. The plate includes an opening through which the tool
passes. The expansion tool is configured to move into an open end of the article to

expand the diameter of the article.

[0027] The plate, according to an embodiment, may include a retaining ring to receive

an open end of the article.
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[0028] The apparatus, according to an embodiment, may further include a ram

assembly with a cam and cam followers to move the expansion tool.’

[0029] Another embodiment of the invention relates to a forming tooling apparatus.
The forming tooling apparatus comprises an expansion tool configured to expand the
diameter of an article and a stripping plate with an opening through which the expansion
tool passes. The expansion tool includes a lead in portion, a pilot portion and a forming
diameter portion. The forming diameter defines the diameter to which the article is
expanded. The diameter of the pilot portion is approximately equal to the initial

diameter of the article.

[0030] Articles, according to embodiments of the invention, may have an expanded
diameter portion formed by an article expansion apparatus. The expanded diameter of
the article may be utilized with pilfer proof rings, such as on beverage cans, or with other

uses. A neck portion, or any other portion of an article, may be expanded in diameter.

[0031] Expansion of the diameter of metal articles may be accomplished in a similar

fashion as necking.

[0032] An embodiment of the invention relates to a method of expanding an article
diameter. The method comprises feeding an article into a continuously rotating turret,
loading the article into a forming station, inserting an expanding tool into an open end of
the article, withdrawing the expanding tool, and transferring the article to another turret,
discharge track or to another apparatus. The diameter of the expanding tool is greater

than the diameter of the open end of the article.

[0033] Embodiments of the invention will now be described with reference to the

figures.

[0034] An article 205 may be a can, any suitable food or beverage container, jar, bottle
or any other suitable article. The article 205 has an open end, opposite a closed end and
a sidewall extending from the closed end. Alternatively, the article 205 may be open at
both ends. A top, lid or other closure can be added to the article 205 afier the expansion

process. /
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[0035] For exemplary purposes only, the below description will describe the expansion
machine for use on a can 205. It will be recognized that any other type of article 205

(such as that described above) may be used.

[0036] Figs. 1 to 10(c) illustrate embodiments of a can expansion apparatus 200. Cans
205, according to an embodiment, are fed into a continuously rotating turret 210 either
from an infeed track or from a preceding process turret 202, which may be part of a
machine line 102. Fig. 1 illustrates an infeed turret star wheel 202 passing a can 205 to
the continuously rotating turret star wheel 210 of the can expansion process. While the
turret 210 is rotating with the can 205 loaded into a forming station therein, a forming
tooling 230 (see Figs. 2-8) with a diameter larger than the existing (initial) can diameter
will be inserted into the can 205 and then withdrawn. The can 205 is then transferred
from the expansion turret 210 onto another process turret 204 or a discharge track, in the

direction illustrated by the arrows in Fig. 1.

[0037) The apparatus, according to an embodiment, comprises an infeed vacuum
transfer wheel 202, the forming turret 210, and a discharge vacuum transfer wheel 204.
Both the infeed and discharge vacuum transfer wheels 202, 204 are similar in design and
function. The infeed wheel 202 loads the can 205 into the forming turret 210 and the
discharge wheel 204 unloads the can 205 from the forming turret 210.

[0038] The cans 205 are held in position on this first transfer star wheel using a

pneumatic pressure differential or “suction” as it will be referred to.

[0039] The cans are then passed from the first transfer star wheel to a first turret star
wheel and enter into the can expansion forming process on the can expansion machine.
While the invention is not so limited, embodiments of the invention may comprise
expansion machines constructed as modules. The use of can expansion modules allows
for the machine line 102 to be assembled/changed to provide as many can expansion
stages as is required and to allow for the addition of additional stages such as flanging,
necking, trimming, curling, threading, and/or base reforming/reprofiling, which may be

added/removed as desired.

[0040] In an embodiment, the turret star wheels 202, 210, 204 may be composed of

two segments, which are connected to a drive shaft by way of a timing plate. These
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timing plates are individually adjustable with respect to the respective turret drive shaft
in a manner which allows their angular rotational position with respect to the turret drive
shaft to be adjusted and then fixed to the degree that the two segments of the turret star
wheel which are mounted thereon, are positioned/timed with respect to the transfer star
wheels on either side thereof, so that a smooth, continuous, incident-free transfer of cans

between the turret star wheels and the respective transfer star wheels, can take place.

[0041] As noted above, the transfer star wheels are arranged to hold the cans in
position using suction. The star wheels may have a vacuum port formed in a channel
portion(s) that are fluidly communicating with a source of vacuum (negative pneumatic
pressure) via a suitable manifold. The vacuum is delivered to the vacuum ports, and the
surface area of the cans which are exposed to the suction is increased to a degree that the
cans are stably held in position as each can passes below the transfer star wheel axis of

rotation.

[0042] The forming turret 210 comprises a stop plate 220 (see Figs. 2-8) on the closed
end (the domed end in some embodiments) of the can 205, positioning star wheels 2108
at the straight wall 205a of the can 205, and the forming tooling 230 at the open end of
the can 205. The stop plate 220 restricts the motion of the can 205 while the forming
tooling 230 is being inserted into the can 205. The stop plate 220 works with the
forming tooling 230 design to dictate the depth (or location along the length of the can
205) of the expanded diameter. The stop plate 220 can be made to move axially relative
to the turret axis of rotation to facilitate loading of the can 205 onto the forming turret
210. The positioning star wheels 210S help keep the can 205 oriented and aligned with

the forming tooling 230 to enable proper expansion (forming) of the article.

[0043] The forming tooling 230 comprises an expansion tool 240 and a stripping or
base plate 234. The expansion tool 240 moves axially relative to the turret rotation axis
into the can 205.

[0044] As shown in Fig. 9, the expansion tool 240 has a lead in feature 242 to facilitate
insertion into the can 205. The expansion tool 240 has a pilot diameter 244 close
(approximately equal) to the (initial) plug diameter of the can 205 coming into the
expansion turret 210. The expansion tool 240 has a forming diameter 246, which will

dictate the plug diameter of the can 205 after expansion of the article 205.

7
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[0045] The base plate 234 is located at the open end of the can 205. The expansion
tool 240 passes through an opening 235 in the base plate 234 as the expansion tool 240 is
being inserted into the can 205. The opening 235 in the base plate 234 is configured by
size and/or arrangement such that the expansion tool 240 will pass through the opening

235, but the expanded can 205 will not enter into the opening 235.

[0046] The base plate 234 in one embodiment ensures that the expansion tool 240 is
withdrawn from the can 205. The turret 210 is continuously moving and, therefore,
when the expansion tool 240 is removed, the location of the can 205 is such that the can
205 cannot pass through the opening 235. Rather, the can 205 continuously moves
toward the point of being passed to the discharge turret. At the point the expansion tool
240 is fully retracted, the can 205 has been rotated by the turret 210 and is no longer
aligned with the opening 235 in the base plate 234. Thus, if the can 205 is stuck or still
attached to the expansion tool 240, the base plate 234 will “strip” the can 205 off the
expansion tool 240 as the can 205 continues to rotate and the expansion tool 240 is

retracted. The can 205 will then be passed, via vacuum, to the next star wheel.

[0047] In an embodiment, the stripping plate 234 is fixed and does not move. The
stripping plate 234 is configured to remove the can 205 from the expansion tool 240 if
the tool 240 does not completely withdraw from the can 205 because the can 205 cannot
fit inside the opening 235 in the stripping plate 234. As the turret 210, and thus the can
2035, rotates, the can 205 is released from the tool 240.

[0048] Figs. 10(a), 10(b) and 10(c) illustrate a can 205 before and after expansion. Fig.
10(a) illustrates a can 205 prior to expansion. The neck 205N of the can 205 has
approximately an equal or constant diameter. The can 205 is shown in Fig. 10(a) in the
state prior to being transferred from the first transfer star wheel 202 to the expansion
(forming) turret 210. In Fig. 10(b), the can 205 has undergone an expansion operation
and has one expanded section 247. The expansion operation thus provides an expanded
or enlarged open end of the neck 205N of the can 205. In Fig. 10(b), the expansion tool
240 has already been inserted into and removed from the neck 250N of the can 205 to
form the expanded section 247. Figure 10(c) illustrates the can 205 following the first
‘cxpansion operation and a necking operation. The necking operation lengthens and/or

narrows the neck 205N of the can 205, which can create a “bump” (protruding section)
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out of the expanded sections 247. The necking operation is not required, but is shown

for exemplary purposes.

[0049] In an alternative embodiment shown in Figs. 10(d) and 10(e), the can 205 may
have two expanded sections 247 from two separate expansion operations. For example,
the can 205 may be passed from two separate forming turrets 210 that each perform an
expansion operation on the can 205. Fig. 10(d) illustrates the can 205 immediately
following a second expansion operation, which occurred after the first expansion
operation and a necking operation. Figure 10(e) illustrates the can 205 after an
additional necking operation is performed following the second expansion operation,

thus creating two “bumps” or expanded sections 247 in the neck 205N of the can 205.

[0050] It will be recognized that the can 205 may have one, two, three or more
expanded sections 247 (or “bumps”) of equal or different diameter and may undergo any

suitable number of necking operations before, in between and after expansion operations.

[0051] In an embodiment, the expansion tool 240 is actuated by a linear slide assembly
with a cam and cam follower, such as shown in Figs. 11(a) to 11(d). The linear slide
assembly 300 comprises a slide block 330 containing rolling elements (such as ball
bearings, not shown) and a profiled rail 320, which slides in the slide block 330.
According to an embodiment, the slide block 330 is fixed and the profiled rail 320 is
capable of moving in a linear manner. This mounting gives us a more compact design
for the entire ram assembly 300 while maintaining the load at the center of the rolling
elements. The mounting may also reduce the mass of the moving components. The rail
320 is “profiled” due to its shape. The rail 320 has been cut or formed into the outline
(profile) shown in Figs. 11(a) to 11(d) and, thus, is a profiled rail. Alternatively, the rail
320 may be cut or formed into any other suitable shape (profile).

[0052] In addition to the slide block 330 and profiled rail 320, the assembly 300
includes an adaptor 310 mounted to the profiled rail 320. On one end 311 of the adaptor
310 there are provisions for mounting cam followers 340, On the other end 312 of the
adaptor 310 there are provisions for mounting a base plate 234 (such as described
above), the stop plate 220 to move the can 205 into alignment with the expansion tool

240, or any other appropriate tooling.
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[0053] The cam followers 340 follow a cam (not shown) positioned on a cam support
375 on a shaft. The structure of the assembly 300 allows for approximately a four inch
or more stroke while maintaining a rigid (inflexible) support at the end 312 of the
adaptor and/or profiled rail 320.

[0054] The stripping plate 234, according to an embodiment, also includes a retaining
ring 238 configured to receive the open end of the can 205 (as shown in Fig. 12). An end
of the can 205 may rest against the ring 238. It will be recognized that the ring 238 may
be of any suitable size and/or depth. The retaining ring 238 may be made of metal or any
other suitable material and may be integral with or an added component of the stripping
plate 234. Alternatively, a portion (approximately 1/8 inch) of the can 205 may slide
into the ring 238 during the expansion operation such that the retaining ring 238 may just

be an opening in the stripping plate 234.

[0055] It will be recognized that the can expansion mechanism may utilize any other

suitable ram assembly.

[0056] Given the disclosure of the present invention, one versed in the art would
appreciate that there may be other embodiments and modifications within the scope and
spirit of the invention. Accordingly, all modifications attainable by one versed in the art
from the present disclosure within the scope and spirit of the present invention are to be
included as further embodiments of the present invention. The scope of the present

invention is to be defined as set forth in the following claims.

10
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WHAT IS CLAIMED IS:

1. An apparatus to expand a diameter of an open end of an article, comprising:
a forming turret that includes:
a forming tooling; and
a stop plate, the stop plate configured to be adjacent a closed end of an
article to restrict motion of the article, the stop plate being axially movable relative to a
turret axis of rotation,
wherein the forming tooling includes an expansion tool axially movable relative
to the turret axis of rotation and a base plate,
wherein the base plate includes an opening through which the expansion tool
passes, the expansion tool being configured to move into an open end of the article to

expand the diameter of the article.

2. The apparatus according to claim 1, wherein the forming turret is continuously

rotating when the forming tooling is processing an article.

3. The apparatus according to claim 1, wherein the expansion tool includes a lead in

portion, a pilot portion and a forming diameter portion.

4. The apparatus according to claim 3, wherein the forming diameter portion defines

a diameter to which the article is expanded.

5. The apparatus according to claim 3, wherein a diameter of the pilot portion is

approximately equal to an initial diameter of the article prior to expansion.

6. A forming tooling apparatus, comprising:
an expansion tool configured to expand the diameter of an article; and
a base plate with an opening through which the expansion tool passes,
wherein the expansion tool includes a lead in portion, a pilot portion and a
forming diameter portion.
7. The forming tooling apparatus according to claim 6, wherein the forming

diameter portion defines a diameter to which the article is expanded.

11
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8. The forming tooling apparatus according to claim 6, wherein a diameter of the
pilot portion is approximately equal to an initial diameter of the article prior to

expansion.

9. The forming tooling apparatus according to claim 6, wherein the forming tooling

apparatus is continuously rotating when expanding the diameter of an article.

10. A method of expanding the diameter of an open end of an article, comprising:
feeding an article into a turret;
loading the article into a forming tooling station;
inserting an expansion tool into an open end of the article;
withdrawing the expansion tool; and

transferring the article to another turret, discharge track or to another apparatus.

11. The method according to claim 10, wherein the turret is continuously rotating

during the loading, inserting, withdrawing and transferring steps.

12. The method according to claim 10, wherein the expansion tool includes a lead in

portion, a pilot portion and a forming diameter portion.

13. The method according to claim 12, wherein the forming diameter portion defines

a diameter to which the article is expanded.

14, The method according to claim 12, wherein the diameter of the pilot portion is

approximately equal to an initial diameter of the article prior to expansion.
15. The method according to claim 10, wherein the forming tooling station includes a

stop plate adjacent to a closed end of an article, the stop plate being axially movable

relative to the turret axis of rotation, the stop plate restricting motion of the article.

12
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16.  The method according to claim 10, wherein the forming tooling station includes a

base plate with an opening through which the expansion tool passes.

17. An apparatus to expand a diameter of an open end of an article, comprising:
a forming turret that includes:
forming means; and
stopping means to restrict motion of the article,
wherein the forming means includes expansion means to expand a diameter of

the article, and a base plate with an opening.

18.  The apparatus according to claim 17, wherein the forming turret is continuously

rotating when the forming means is processing an article.

19. The apparatus according to claim 17, wherein the expansion means includes a

lead in means, a pilot means and a forming diameter means.

20. The apparatus according to claim 19, wherein the forming diameter means

defines a diameter to which the article is expanded.

21. A forming tooling apparatus, comprising:
means for expanding a diameter of an article; and
a base plate with an opening through which the expansion means passes,
wherein the expansion means includes a lead in means, a pilot means and a

forming diameter means.

22. The forming tooling apparatus according to claim 21, wherein the forming

diameter means defines a diameter to which the article is expanded.
23, The forming tooling apparatus according to claim 21, wherein the forming

tooling apparatus is continuously rotating when the expansion means is expanding the

diameter of an article.

13
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