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FLOATING CLAMP RING ASSEMBLY

SPECIFICATION

BACKGROUND OF THE INVENTION
This application claims the benefit of UK, Provisional Application Seriad Nuwmber
62/213 408, filed 09/82/2815, and which i fully incorporated by reference herein.
The present assembly relates genorally to assemblies used in the wanufacture of metal
containers. Particularly, the assembly relates to g clamp ring retainer assembly for use in ¢
botiom forming assembly used in the drawing snd forming of the bottom portivns of two

piece steel and aluminum cans.

SUMBMARY OF THE INVENTION

A clamp ring assembly which floats a clamp ring to respond to varistions in
bodymaker punch locations is disclosed. The clamp ring assernbly is comprised of an
arrangement of components to improve the centering and blasing contred of the clamp ring
and the inner dome die or dowe plug. The clamp ring retainer ts provided o house a Hoating
clamp ring, A biasing asserably comprised of a multifaceted shaped compressible muamber or
muitiseal member and a cooperating slide ring are mrovided in a circwmferential channel of
the clamp ring for blasing or Hoating the clamp ring within 2 can bottom forming assembly.
The multiseal or formed compressible member has a cross-sectional configoraiion which
provides stable positioning of the shide ring end the wultiseal mewber within the
reumferential channet of the clamp ring. An puproved dome plug or fnner dome die is
provided having a tapered side wall that allows cleavance between the clamp ving and the
dome die when the clamp ring is in s rosting position and which aids to center the clanap
ring when it s engaged by the punch, It 15 within the purview of exemplary embodiments,
however, to utilize the floating clamp ring configuration within a bottom freming aasembly
having an inner dome die having straight side lines, thereby providing a tght fit with the

clamp ring so that the inner dome die moves with the foating clamp ring.
Exemplary embodiments car improve mannfacturing parameters by providing a more
evenly distributed clamping force to control muaterial flow as it ts formed into the can boltom
geometry when there is variation in the alignunent of the punch with respect to the bottom

former.
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Exemplary embodiments can slso provide a larger operating window with respect to
punchv/bottom former aligament while producing a can mesting desired specifications.

Exemplary emboduments can also provide spatial control of the clamp ring along and
normal to the axis of ram movement o thereby provide for greater can marufacturing guality,
production and efficiency.

These and other benelits of exemplary embodiments of floating clamp rog assenblies

will become clear from the following description by reference to the drawings.

BRIEF DESCRIPTION OF THE DRAWINGS

FIG. 1 is a trond plan view of the clarup ring assembly;

FIGs. 2 15 a top view of the claup ring sssembly;

FIG. 3 15 a sectional view of the clamp ring assembly of FIG. 1 fakeo along line 323,

FIG, 4 15 a close up sectional view of the clamp ring bissing clement taken from
section 4 of FIG, 3;

F1G. 4a is an enlarged sectional view of the multifaceted shaped member or multisesl
member of FIG. 4 ; and

FIG. § is a lateral sectional view of a bottom forming assembly utilizing the clamp

ring assembly.

DESCRIPTION OF THE PREFERRED EMBODIMENTS

A clamp ring assembly may be utilized in can bottom forming asscmablics, for
example, as disclosed in US, Pat. No. 4930330 (338 Patent), entitled Double Action
Bottom Former, LS, Pal. No. 6490504 Bl (%4 Paient), entitled Double Action Bottam
Former for High Cyclic Operation, U8, Pat, No. 7,290,428 B2 428 Patent), entitled Can
Bottom Forming Assembly and in U5, Pat, Na. 7526,937 B2 {°937 Patent), cmitled Can
Bottom Forming Assemibly, all owned via asssigiunent by Applicant, The bottom former
assemblies of the '336, "964, “428 and ‘937 Patents, incorporated by reference herein, are
constructed and arranged for coopersting use with 2 can bodymaker and specifically, the
bodymaker punch carrying the can bodies. The *330, '904, *418 and *¥37 Patents disclose
dome plug positioning structures for can bottom forming assambliss,

The '336, '904, ‘428 and ‘%37 Patents describe can bottom forming procosses
including the action of the punch or rarn of a can bodymaker assembly with respect (0 a

bottom forming assembly. Bottom forming assemibiies are typically construgted and arranged
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to cooperate with bodymaker assemblies. The bottom former receives can bodies un the rapid
cycling bodymaker punch and foros two picee can body bottoms through a drawing and final
forming process utilizing a clamp ring and dome plug. The term clamp ring is also known in
the industry as a pressure ring, guide ring or outer die. The term dome plag is also known
the industry as an inner dome die or dome post. The specific manufacture of cans, beverage
or food, may determine the use of the particelar term.

in manufacturing a two piece can body, the walls of the can body are formwed in a
bodymaker assembly, the operation of which is desertbed in the '330, "904, ‘428 and 937
Patents which are incorporated by reference herein. Typically, a punch, ie. from the
bodymaker structore, carries the can body owt of the tool pack t the clamp ring of the batiom
forming assembly. In the Improved bettom forming assemblics of the 428 and ‘937 Patents,
the clamp ring s constructed and arranged to fleat to thereby guide the punch to the center of
the doming assernbly and to re-center upon the exit of the punch. As the punch travels into
the bottom forming assembly, the clamp ring structure axially centers the punch with the
dome plug. When making two piece heverage cans, the clamp ring s used as a draw ving ©
apply pressure on the can material as it flows into the dome, thus controlling the material
flow and preventing defects such as wrinkles. When making two piece food cans, the clamp
ring acts as a guide member 1o align grooves in the punch with mating grooves in the inner
die or dome plug,

Spatigl control of the clamp or gunide ring along and normal ®© the axis of ram
movement 15 imperative for manulroturimg quality, production and efficiency.  The
exemplary clamp ring assembly provides & more evenly distritasted clamping foree tov control
material How as it is formed into the can bottom geometry when there is misahigoment of the

bottom formeer relative to the mawh. Specifically, it provides a blasing assembly for the

i”l.

floating clanmip ring that provides a higher initial resistive force than prior art clamp rings in
order to reduce sagging of the clamyp ring which could result in misalignment. Further, the

configuration and combination of elements {n the biasing assembly provides an increased life
and reduced faihure of the biasing assembly waterials, Further, the configuration of the sy
dome die or dome plug further aids in the spatial control of the clamp ring and ram. The
clamp ring assembly and improved dome plog can thereby provide a larger operating window
with respect 1o punch/bottom former slignment while producing a can meeting desired

specifications.

Las
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The clamp ring assembly viay be used in 2 bottom forming assembly which provides
a Hoating clamp ring to center the ram or punch of 2 bodymaker and an inner dome die to
accommodate greater ram of punch misalignment.

The clamp ring assembly 10 i3 shown and deseribed with respect to Figaves I~-da and
ts shown in use 1n 8 bottom forming assembly in Figure 5.

Referring 1o Figures 1-4a, the clamp ring assembly 10 i3 comprised of an
arrangement of components © improve the centering and biasing control of the clamp ring
11, The clamp ring retainer 12 is shown to howse a floating clavap ring 11, A floating or
biasing assembly 14 comprising & multifaweted compressible shaped mernber oo mulit seal
member 15 and a cooperating slide ring 16 is provided for biasing or floating the clamp ring
11 within 2 can bottom forming assembdy, the latter being disclosed, for example, in the
above referenced '330, '904, ‘428 and 937 Patents of Applicaxt. An imner dome slie 13 18
provided having a configoraiion to cenmter the clamp nng 11 aod to thereby further
accormmodate punch or ram mmsalignment.

Referring o Figure 3, circumivreniial channel 17 is shown I clamp ving 11 and
which is constructed and arranged to house biasing or floating assembly 14 which is shown
comprised of shide ring 16 and cooperating muliiseal member 1§ which 8 scated within a
circumfierential slot of the slide ring 16, Slide ring 16 is made of a wear resistant material
itended to provide g longer life than the O-ring interface material. For example, the shide
ring 16 may be constructed of a polyether ether ketone thermoplastic (PEEK) or a tike low-
wear material. Multiseal member 15 i preferably constructed of a flexible compressible
material and s constructed and arranged 1o compress radially. For example, the multiszal
member 13 may be construcied of a fluoroelastomeric or like pelymernic material, The lalter
material compositions may be formulated to function in high temperature conditions.  The
muliifaceted shaped member or nmltiseal member 15 is shown having a mudti-faceted oross
sectional configuration, and i3 shown seated within the circurnferential channel 17 of the
clamp ring 11. By being able © compross sadially, multiseal member 13 provides flexibility
to allow contact from a misaligned punch to move the clamp ring 11 in a divection that
improves s axial aligroment with the punch and corresponding can body. The generally
rectangular or multi-faceted shape of multissal member 15 is shown in Figure 4 and i
atilized with the cooperating shide ring 16, as opposed to an O-ring as it increases the hife of
the material and prevents spiral failure of the material. Further multiseal member 135 provides
greater surfage area contact with slide ring 16 thereby providing a higher initial resistive foroe

to reduce sagging of the clamyp ring 11, which may result in misalignment.
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As shown in Figure 4a, the multiseal mewber 15 I3 shown in oross-section (o have
generally flat opposing end portions 3¢ and 31 and a pair of cutwardly extending ndge
members 32 and 33 therebetwesn. The configuration of the multiseal mermber 13 provides
stable positioning of the mudtifaceted shaped multiseal meraber 15 within the circumferential
channel 17 of the clamp ring 11, The combination of the multiseal member 13 and the shide
ring 16 preferably has a height whereby the dome plug 13 iy aligned when the nultiseal
member 13 is not in 8 compressed state and the slide ring 10 touches the wall of the clamp
ring retainer 12, As shown in Figare 4a, the cross sectional configuration of the multisgal
member 15 shows the ability of the multifaceted shaped ring roember 1o be stable 1 position
when in the compressed and noncompressed state. The outwardly or axially extending ridge
members 32 and 33 provide stability and allow the top, bottom and mid portions of multiseal
member 13 to bulge outwardly when radially compressed, thereby providing for the integrity
of the mudtifaceted shaped ring member structure 13,

As shown in Figure 3, inner dome dig 13 iy shown having a tapered side wall 18 that
allows clearance between clamp ring 11 and dome die 13 when the clamp ring §s in s fully
extended position prior to the punch, with can body, making vontact, The clearance is equal
to the amount of float designed into the shide ring interface. For example, the tapered side
wall 18 may be disposed at an angle of approximately 91° with re&pec‘: 1o flange 19 of inner
dome die 13, with a preferred angle range of approximately 90.5-91.5°, or al an angle range
of approximately .5-1.5° from the horizontal clamp ring toner wall as shown in Figure 3
Tapered side wall 18 is designed 1o conter clamp ring 11 progressively as the punch, with can
body, moves the clamp ring wtit it is septed against flange 19 of dome die 13, The latter
ensures that the final form of the can bottom has the features created by clamp ring 11
concentric with those created by dome die 13, It is possible, however, t© utilize the Honting

clamp ring configuration within a bottom forming sssembly having an inner dome die having
straight side lines without a tapered sidewsll, thereby providing a tight it with the clamp ring
a0 that the inner dome die moves with the floating clamp ring.

Figure 8 shows the clamp ring retainer assembly 1 in wae in a can bottem forming
assembly 20, Clamp ring retainer 12, clamp ring 11 and dome die 13 are shown posttioned
within lock nut 27 at one end of assembly 20, Floating or biasing cooperating assambly 14 is
shown positioned within channel 17 of clamp ring 1L Inner dome die 13 is shovwn having
flange 19 and tapered side wall 18, Can bottom forming assembly 20 generally comprises a
gylinder housing 21 forming axial chambers and housing piston 25, Cover plate 22 is shown

~

adjacent cylinder housing 21 and donut spring 33, Spring end plate 24 is shown positioned

.
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adjacent the donot spring 23 and sl the opposite end of assembly 20 as the floating clamp nog
assembly 100 Quter housing 26 and mounting Hange 28 are shown for mounting botfom
forming assembly 20 with respeet to can bodymaking equipment.

Clamp ring retainer asserably 10 can provide a voore even clamping force 1o control
material flow as it ia formed into the can boltom geometry when there is misalignment of the
punch with respect to the bottom former, The assembly 10 facilitates g larger operating
window regarding punch/bottom former alipnmaent, while producing a can meeting desired
specifications.

As many changes are posaible to the floating clamp ring assembly embodiments
described and shown here, the descriptions above, and the accompanying drawing should be

interpreted in the tllustrative and not in the limited sense.

&
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THAT WHICH I8 CLAIMED IS:

%

A clamp ring assembly for 3 can bottean forming assembly having a body maker with
a movable ram attached thereto, said clamp ving assembly s:dmpriaing a olamp ring
retainer, @ clamp ring and an inner dome die, sald clamp ring having a biasing
assembly and wherein the clamp ring i3 movable with respect fo sald clamp ring

retatner and gaid inner dome die

The clamp ring asserbly of Claim 1, wherein said clamp ring has a circumferential
channel and wherein said biasing assembly comprises a multiseal member and 3

cooperating shide ring positioned within said circumferential channel,

The clamp ring asserubly of Clabm 2, whereln said mudiiseal member Is substantially

compressible in at least a radial divrection.

The clamp ring assembly of Claim 3, wherein said multiseal member comprises at

{east two generally Hat 0;}3‘3{}53?1%{ end portions and at least two axdally extending rdys
S J - & & J T &
members.

The clamp ring assembly of Clatm 4 wherein satd nunltiseal member has a peripheral

ridge and is constructed of a Booroclastiomer,

The clamp ring assembly of Claim 1, wherein said inner dome dic has 8 flange and ¢
tapered side wall o thereby provide clearance between said clamp ring and said dome

die when said clamp riog i8 in an extended position.

The clamp nng assembly of Clahm 6, wherein said tapered side wall is disposed at an

angle of approximately 91° with respect 10 said flange of said inner dome dis.

A clamp ring assembly for use in g can bottom former, sad clamp ring assembly
comprising:

a) & clamp ring retainer;

b} a clamp ring having a ciroumfercntial channel for holding cooperating blasing

members; and

-
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¢} an mner dome dic having a Hange snd a tapered side wall,

The clamp ring assembly of Claim &, wherein sald cooperating biasing members of

said clamp ring comprise a slide ring snd a multiseal member.

The clamp ring assembly of Clatm &, wherein said tapered side wall of said inner

dome die is disposed at an angle range of about 903 to 91.5% with respect fo suid

- Hange to thereby form a slightly conical shape of said inner dome die,

The clamp ring assembly of Cledm 9, wherein said multiseal member has a ot~
faceted cross-sectional configuration.

The clamp ring assenmibly of Clalm 11 wherein satd multiseal member is constructed

o

of 7 fluorockastomer.

A clamp ring assernbly for 8 can bottom forming assembly having a body maker with
a movable ram attached thereto, sald clamp ring assembly comprising a clamp ting
retainer, a clamp ring and an inner dome die, said clamp ving having a cireumferential
channel therein and & cooperating biasing assembly positioned  within said
circumferential channel, sald biasing assembly comprising a multiseal wember and a
cooperating slide ring, thoreby sllowing said clamp ring to be movable with respect ©

said clamp ring retainer and said e dome die

The clamp ring assembly of Clatm 13, wherein said roultiseal member s substantially
compressibile in at least a radial direction.

5 ”

The clamp ring assembly of Clatm 13, wherein said wudtiseal member comprises at
least two generally flat opposing end portions and af least two axially extending ridge

members,

The clamp ring assembly of Clatin 18, wherein satd mollisead member has a
N v

peripheral ridge and is constructed of 2 Hluoroelastomer,
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17,
s 18,
6 19
i3

20,

The clamp ring assembly of Clalm 13, wherein said {fnner dome dic has a tapered side
wall to thereby provide clearance between said clamyp ring and said dome die when
said clamp ring is in an extended position.

The clamp ring assembly of Claim 17, wherein said inner dome dic further has a
flange and wherein said tapered aide wall of said inner dome die s disposed a1 an
angle range of about #0.5 1o gbont 91.3° with respect 10 said flange to thereby form a

slightly conical shape of said inner dowme die.

The clamp ring assembly of Claim 18, wherein said muoltiseal menber hag two end
portions and a mid portion and a pair of spaced peripheral ridges  defining sad
midportion and wherein said peripheral ridges are in a touching relationship in said
circumferential channel of said clamp ring when iIn an uncompressed state and
wherein said mid portion is constructed and arranged 1o bulge ontwardly toward saxd

circumierential channel when In 8 compressed state,

The clamp ring assembly of Clatm 18, wherein said tapered side wall of said inner

deme die is disposed at an angle of approximately 91° with respest to said flangs.

&
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