2225285 SEAM NG ROLLS This invention relates to seanming rolls for a can

cl osing machine and similarly acting machi nes, and nore particularly.but

not exclusively to rolls having.inproved bearlngs and work surfaces for, use

in a can closing 5 machine. Can’closing machines are well known in whi ch a €7

fl anged can body is supported wiith the flange uppernost . Eﬁ'@§q225§r
havi ng a countersink wall termnating in a peripheral cov 6o aced

on the flange to close the 10 body. In these machi nes a chuck entered in
t he countersink wall of the can end serves to hold the cover hook of the
can end in engagement with the flange of the can body. Usually a first

roll, having a first operation seangsBgMENGORELLS the roll surface, is
brought 15 to bear on the periphery of the cover hook of the can end so
that relative rotation as between the can and the first operation groove
bri ngs about int@hﬁﬁﬂiﬁvgptﬁonrmelabesedgessﬁmﬁne coldis ook dhetawen t he
flange and Ed*igg ?p@cﬁﬂ%%b@ﬂi{l}awysa&lﬁa‘ b38hindsS! HREMRLON

seam ng" second r ol havi ng a secgn oper at I On groove i's

brought to Bé&utlﬁﬁlltqfé-ihblﬁ %‘ér%%?%ﬁsé¥SWt &or Feddén We“'!?ntlémm‘b%%l

layers of ceeakineek Afdl ddBoosur fices doubusesdama dalti Tiwraary rolling
operation belng .call ed "second operation seam ng". 25 One formof rol

and chuck |§ ag8d8™bed in British Patent 2,098,899. Htherto it has been
customary to no@an sHayding meEdsinas sacel wed[LI gnoweaarimgdiah shown in

(c);\l?erzhgg?s898 %sﬁb%aﬁétgé%gggéat gélé:%{bghgg? \P@ﬁcmﬁd ri st{}e%?eﬁmang
| ubri cant cshtl&m Fatdary end haning or spuateaﬁmlmfaéaj dammigagiingin a
i nvention i pelr@pie@NtcdvesK ok UDS | pratelcaka@fab ¥l ange to close the Q
10 body. In these machines a chuck entered in the
countersink wall of the can end serves to held the
cover hook of the can end in engagement with the flange of
the can body. Usually a first roll, having a first
operation seaming groove in the roll surface, is brought
15 to bear on the periphery of the cover hook of the can end
so that relative rotation as between the can and the first
operation groove brings about inter folding of the free
edge of the cover hook between the flange and the rest of
the can body - this is called “"first operation seaming".
20 Thereafter a second roll having a second operation groove
is brought to bear on the first operation seam to flatten
the interfolded layers of cover hook and flange into a QL.
double seam - this second rolling operation being called
"second operation seaming”.
25 One form of roll and chuck is descrlbed in Brltlsh
Patent 2,098,899, Hitherto it has been customary to mount
seaming rolls on steel roller bearings as shown in
GB.2,098,899. Such bearings are packed with lubricant
which, if the bearing overheats, may cause lubricant to
30 seep past an oil seal at risk of the lubricant
contaminating the interior of a can. One objective of
this invention is to prevent risk of lubricant leakage by



-2- use of ball bearings made of a ceramic which does not require as nuch

| ubri.cation. A further advantage arising is avoi dance of a corrosion

i nt er'f¥ace between the balls and races. 5 Hitherto the peripheral

mar gi ns of can end and can body flange, interlocked to create a double
séam have been quite large so that the forces arising on the roll bearings
are easily coped with by steel roller f%arings. However, British Patent
2,047, 144B describes the formation 10 of doubl e seams from narrower

perlpheral mar gi ns can end an n hody to nmake a.snal]er seamlength so
that the met¥f n%faP%l%t Fﬁéﬁngﬁdrﬁat%%uoﬁeaglceé'ta@r"cr é{’gﬁ éfoﬁésd’i"&s duri ng
deformati orreq:Atméhes mh;:acuu\be:.@famlmns | A durithien advanvage & is iprgofil e

of annul ar ‘Géyégsgg”é rcﬁ:t):ojsi Qté (}_lr%b%e%rgt% gcco?‘%’ can be

sati sfact ort PaSCHFE e Ier 5% “Seans. gﬁy this
I nvention parrtﬁ'uaesea .seam ng roll assenbly, for double seamng a can end to

a flangeg cont ai geenRedy, thk ?elf'z.%eliﬁ\il Qﬁr@xh%' lofMedR! @A0ANAN ca@ out er
race in rolling engagenent w

ers sup orte y an i nner. race
mount ed on RARY ehbdBFea REEE l°€5f§tdac99erclr§é&el # GRIdlenseadl fdgenenber s
are ceram cbé@zH@uﬁad B.EEgéaGeS thae n‘.lhba|f|olree=t azisdhly ion maentredion a pair

of aX|aIIy aI| e Kk race
conpr|5|ng ?Qs?saﬁ %gggﬁfgggghxgégg 6 gé%ggnFPgﬁ%Fbggﬁgq%§F| a
second annHewewer § aBElsﬂrahl Eﬁtentd|2aﬁ14t7er14t4ﬁaﬂe§a=|rdbﬁﬁr shth%rfmmartlgmface,

and an QW“&ﬁEhéﬁ%iéOthﬂé”EBQmﬁﬁhQré@Q¥|gér§BBE§QQSmQQ@1%%”B@rGbﬂg to the
curvature of the balls; the said second annul ar surfaces abuttln% each

S|de of a(ﬁ?%léﬁﬂfF%Peﬂoﬁﬁ to ma<e a smaller seam length so
margins are stiffer and requlre greater radial pressures

during deformation. Another objective of this invention
is to provide a profile of annular work surface for first

15 operation seaming rolls that can be satisfactorily used to
manufacture smaller double seams.

Accordingly this invention provides a seaming roll
assembly, for double seaming a can end to a flanged
container body, of a kind having a roll mounted on an

20 outer race in rolling engagement with rolling members - -
supportaed by an ianer race mounted on one end of a shaft,
characterisad in that the rolling members ara ceramic
balls and the races are metallic; the roll is mounted on
a pair of axially aligned outer races mounted back-to-back; each

25 outer race comprising a first annular surface extending
tangential to the balls, a second annular surface smaller
in diameter than said first annular surface, and an
arcuate portion joining said annular surfaces and
conforming- to the curvature of the balls; the said second

30 annular surfaces abutting each side of a circlip fitted in

- a racess in the interior of the roll} ‘and a complementary
inner race cooperates with each outer race to confine the



-

arecess in the interior of the roll; and a conplenentary inner race

cooperates with each outer race to conflne t he -3- balls during rotation
-of the roll; each said inner races having a first annul ar- surface extendlgg;
tangential to the balls, a second annul ar surface of greater dianeter, an

an arcuate portion to hold the balls in contact wwth the 5 respective outer
race, said first annul ar surface Qfy_each inner race being axially aligned-
and in contact with a spacer surrounding the shaft. The roll assenbly may-
be provided with a first operation seaming profile or alternatively a

second 9,91896&%&-'1% FRAFNGPIGY idhe aatedddh aPad | sl rsupkace of the -
roll cases it 1Is deS|rab e to locate the rofile substantlally I n

the sanBaBiBfedadiffs BANGaTe ags PR F gfal ?ﬁP%ﬁ%}t °Tﬁ€esean1ng

pr o;l I eggnzsbeaas@doﬁﬁdwﬁrxﬂla:orsqrrﬁafcd @ﬂarw:eshcanm@t&g'a‘ané an
prefera g Laprave r 0 Fi 1

parUcu‘F’é%P ?u?PgtS‘I"é’for %?nludfet%u\rﬁellﬂf %netas%{’akﬂ %ﬂ%rt seam

| engt B. ruapeousvenb@¢ﬁﬁbww§amIﬂakﬁmﬁﬂﬁ§ﬁk§RHQH§ﬂjSgrﬁﬁ@eoﬁfeﬁaqple and
Wth refgrepceat@ %qn@%qam R R NG 11h D wifhdal 15 a

di agramati c sEet of - @ known doub] € seam ng. machi ne having a first
operatléﬁaFSFlS&ﬁ&°&“§é€6hd*ﬁbé¥%&ﬁ?ﬂ1 roll. Fig.2(a) is an enlarged -
fragmentary gaet Ir@rllotasa;aﬁa:lyZ&xaqn(bealpiocﬂJaémmm at I“ﬁ.ﬁs’art of a first
operation

h f :
of can gﬂﬁrﬁhgo am%'Inl er %lca i-on g%%y &gp%rgtfgz Irgrlrat o

10 operation snamlng oroflle located'ln a perloheral surface
of the roll. 1In both cases it ib desirable to locate the -
profile substantially in the same’ plahefastthe balls o/
nearer-said one end of the shaft. - _ o
The seaming p;o:lln may be a_firSt'béeratidn.Qrofile
15 as shown in Figs. 4 or préferably the imbrbVed'gréfilé
shown in Fig.8. This ororlle is partlcularly suitable for.
manufacture of‘ double seams of short ‘seam length
Various embodiments will now be desgﬁJbed by way of _
example and with'feference to the aCcomganYinq'drawings in
20 which:- o S | e
Fig. l is a dlagramatlc sketch of a known double
seaming machine having a fl:st operatlon roll and a second
operation roll. ) L . .
Fig.2(a) is én enlarged fragmentary séction of a can .
25 end and can body at the start of a.first-Operation.'
Fig.2(b) is an enlarged fragmentary sectlen of the
configufation of can end and side wall after apollcation
of the first operation roll. . .
Fig.2(c) is'an enlaréed fragMentary'seCtiOn of the
30 conflguratlon of can end and side wall after apollcatlon
_of the second operation roll. o L f
Fig.3 is a sxde view of a prior art first operation
seéming roll cut away to show roller bearihgs,_



Fig.2(c) is an enlarged fragnentary section of ‘the 30 conflguratlon of can
end and side wall after application of the second operation roll. Fig.3 is”
a side* view of a prior art first operation seamng roll cut away to show
rol |l er bearings. -4- Fig.4 i's a diagramshow ng a prior art first
operation groove, for nmaking small seafs. Fig.5 is a diagram showi ng a side
view of a first operation roll according to the invention. 5 Fig.6 is

a second operatlon rol] cut_away:.to show the bearing. Fig.7 is a diagram
showi ng geonetn<}9fﬂe&§o%§®+$g masF?VéPgoﬁePEPPGnaFthéFPFe to the

origi nal 5mbﬁwgﬁ¢d¢epff£fgmé;xﬁ@dsmaplogedmpuof|Ie of Fig.8, and 10
Fig.8 is a I agr. oanﬁﬁwamork sunface prof.ile_of Epe groove

and part of the dﬂ?p Ja‘ftaggc? % 38 hd %Eh%d“ﬁFgXle QfS aﬁérff permit
d|scu35|onogbqatﬂﬂaﬂnnk&|an¢grﬁumqnQOUSBeoinpenDLoant seani ng appar at us:

15 sn Fig. rom”@%@k E:.SR”P&lie ug 8@59 Ebakﬁob e

upri ght portlon 2 pstan ase plate a“top plate
ext endi ng fBe@RiNE upri ght portlon 2 across the base plate 1. Alifter pad

4, SUpported on reiqod g &, aiégmabh@wimmdamaaﬁzamamat%haalbhefbase
plate 1 to p pl acenent dli n bOdgé6 t o engage

with a canaeﬁgsfth?ﬁﬁifﬁoq 4 h% 9°aﬁ€ecﬁﬁlg§8§5a°8F5a Bfct ed
i medi at el priodfidree athFig At aid fimprovedr prodhleeafi Ryg.B,danden rotatabl e

chuck 8,fs engasﬁgvu tfl tDe £aP: SR s How PngNEn8POBho 1 9L OLBER gnrkgecbea“ ng

9 on the top pla
profile of the groove and part of the prior art groove

shown dashed.
Figs. 1,2 3 and 4 permit discussion of pfoblems
arising during use of prior art seaming apoaratus:

15 In Fig.l the can closing machine comprises a base
plate 1, an upright portion 2 upstanding from the base
plats 1 and a top plate 3 extending from the ucrigh*
portion 2 across the base plate 1. A llFter pad 4,
supported on a pillar 5, is movable towards and away from

20 the basa plate 1 to permit placement and lifting of a
flanged can body 6 to engage with a can end 7. _

In Fig.l the can and 7 and can body 6§ are depicted
immediately before the start of first operation seaming.
A driven rotatable chuck 8 is engaged with the can end 7

Ljf 25 and about to rotate in the bearing 9 on the top plate'3{
This bearing 9 permits adjustment of the height "H" of the
chuck above the lifter pad 4: However, the lifter pad
movement permits further adjustment. A first operation
seaming roll 10 is mounted on an arm 11 having a shaft 12

30 which pivots in the top plate 3 so that a cam (not shown)

_may urge the arm 1l to bring the roll 10 to bear on the
can end 7 against the support of the chuck 8. A second
operation roll 13 is mounted on a pivotally mounted arm 14
operably engageable with a cam (not shown) which urges the



This bearing 9 pernits adjustment of the height "H' of the chuck above the
l'ifter pad 4. However, the lifter pad novenent pernmits further adjustnent.
A first operation seaning roll 10 is mounted on an arm 11 having-a shaft (;
30 which pivots in the top plate 3 so that a cam (not shown) may urge the*
arm1l to bring the roll 10 to bear on the can end 7 agai nst the support of
the chuck 8. A second operation roll 13 is nounted on a pivotally nounted
arm 14 operably engageable with a canr{not shown) which urges the second
operation roll to work against the interfol ded netal created by the first

operation roll 10.-  Referrin wi |, | een the first
operatlonﬁ%ﬁqn%kPH???ﬁk%% ﬁ%%g gégYﬂe ﬁgE%ngg %ﬁ&?% of the can
end strlka&tailqnnateﬁwbyckheffihetfoperabpenaromm gﬂoove 15 to experience-

a force "P" whi e t [ h a ! hrust .
At the start tﬁ%ﬂ%X|aﬁ BE§§§£ tﬂI iet %gg 8 QESB Eﬁégte?gtﬁghlt %?sﬁgd al

t hrust tnﬂOHﬁFQQRpﬁlWﬁik f%$s@°6®ér§9W6§d§0¥b§ ﬁg&Fkné &bepl etion as.
shown i 15 ek igdHary tde El@é“@antéﬁdlsstf@uegxéﬁedppée P¥irdli onhbifStehe ANy

f t t F1 o t with b t th -
Vo vi ng éﬁesms%rgm%%vi? footkRePiahrR s, FOrRennE ™ shlsH o as

roll 13 f Inaiyt does ﬁeubrmednimtohanléxrshftguuatlandsaowadualFt@rﬁﬁﬂg ‘because

bher ot on Al e RGN SudeLts IPMoRohOf:| B8 EHEQ%%%%& b ez

operation groove a sea r Ol St ibed
fully in Ghan odes 8@%@1 v ERSE h’eutebﬂel’-hﬁstzmedF—hécxfea’sﬂ:oppd%ftaa'-moed

descri plg af% ne%ﬂf'éo REEeEDby 49 §eaeaﬁl §ﬁsmg0bch¢d k@l @aaleari ngs 16A,
16 to sueport t he hrust orces "P"l hghgg ddri ng fornation of. a double

hrust. may excee the axlia Any flrst ooeratlon .
roll must be orov1ded with bearlngs to support these ~
varying thrusts. Slmllar thrust forces arlse in the
second operatlon as roll 13 flattens the seam to the

15 conflguratlon shown in Fig.2(c) because the metal of the
seam is held down by the top- surface of ‘the second
operatlon groove. o

Fig.3 shows a seamlng roll assembly which is.
described fully in GB.2, 098 899 to whlch ‘the reader is.

20 directed for detalled descrlptlon. The roll assembly 10
comprises. 1ncllned roller bearlngs lGA, ‘168 to support the
thrust forces “P" arlslng during formatlon of a double :

Seam. Rolllng motlon of the lncllned rolls lGA, 168B.
between an 1nner race 17A, 17B and an outer race 18aA, 18B _'\;;

25 disturbs lubrlcant in the bearlng causrng the lubricant:to
heat up and expand In’ order to prevent loss of lubricant
from the bearlng a splash cover 19 spans the top of - the
bearing. A skirt of the solash cover makes sealing
engagement w1th .an annular 011 ‘seal 20 on the roll

30 surface. The bottom of the roll is closed by a disc 2l, a
skirt of which seals agalnst an "O"'rlng 22 located in.a
recess in an 1nterlor wall of the roll. The disc is
retained in the roll by a circlip.- Inspite-of these
lubricant control features, the probleﬁ of lubricant

35 leakage persists. a



seam Rolling. notion of the inclined rolls 16A, 16B between an inner race
17A, 17B and an outer race 18A, 18B 25 disturbs lubricant in the bearing °
caushig the lubricant to heat up and expand. In order to prevent |oss of

| ubri cant fromthe bearing a splash cover 19 spans the top of the bearing.
A skirt of the splash cover nakes sealing engagenent -with an annul ar oil
seal 20 on the roll 30 surface. The bottomof the roll is closed by a disc

21, a skirt of & St i e n.a_recess in an
interior wall o:ﬁmt q?e'fll‘?h %dﬂd tga?l sque‘{ a"?%’eozaezrlgn&f% ?%‘H""B acirclip.
| nspi te of grivese |1Lﬂ)l""?m icordefinddeaiinurdegia ith o ipriviy edn vomxd:hbmthnt 35

| eakage pen Olodtdsard Ty, t
groovg 12 Vﬁ?l c%l%lcsusseédllnﬂe%dngaJb?hatj‘d'}f\ﬁaﬁr Hoby Flrg 4ﬂv§1 _,[a B%Qréﬁggl%ggd

her ei naf t eC:InGRAAT daHE 5ed 13y Eb‘&arr% Ve fdsa | %w%s%pf%{eaolhs Fig.3
have al s Ihearindsed §éﬁorrd:)ldgfefi&iaw eamitrRe @xbades ati on seamn ng groove.

The seam ng roII assenbly s QUEIGONES he problem of lubricant
| eakage by use of‘ ces"re(z{gr?nrl cngor%v‘){{lbea%rgl:%qg)sﬂl ns e@drﬁ} %%‘?r%ﬁ?f?%‘ﬁﬁ? st eel
rol |l er beathegprofiem afativbdigant laaksigey byetusserof m@war&m balkr races

10 made of p3heql, sdqmeardeqw rt%easczry&ftﬂ&m' e 25 ?*E‘Si rollers

so that the probl em.of | eakage of |ubricant is abated. enbl y
depi ct ed i AP §oF3pRedds ra %W%&&%e&n infier apd aP‘b%ﬁ”F FACS%t er
races 230 aA@der ro&n@mi.ls mClﬁ-dtO-rbmﬂirw tals mudhe UuBd i editk sepad od eghdy a

R O A i T X g T RK M T I e
30 31, whidhs am@t@@parated by a
‘The roll assembly depicted in Fig.5 comnrlses a first
operation roll 24, a paitf of outer races 25, 26 arranged
15 back-to-back within the roll and separated by a circlip
27, a plurality of ceramic.balls (two of which are denoted
28, 29) arranged to roll between the outer races 25,26 and
respective inner races 30,31, which are separated by a
spacer 32, and a shaft 33 which supports the inner races
290 30,' 321 and.the spacer 32. The inner races are retained on the
.~ shaft 33 by washer 34 held in place by a stud 35 which is
screwed into the end of the shaft. Any risk of loosening
is prevented by a pin 36 passing through the washer 34
into the end of the shaft 33. The top roll assembly is
o 25 spanned by a splash cover 37 which is clamped between an
. end face of the top inner race 30 and a washer 38 on the
shaft. ] '
Examining the upper races shown in Fig.5 it will be
seen that the outer race 25 has an inner surface
30 comprising upper annular surface 39 extending
_ tangentially to a ball 40, a lower annular surface 41 of
diameter_smaller than that of the upper annuiar surface
39, and an arcuate surface 42 conforming to an arcuate



spacer 32, and a shaft 33 which supports the inner races 20 :30, .31 and the
spacer 32. The inner races are retai ned on the shaft 33 by washer 34 hel d

in place by a stud 35 which is screwed into the end of the shaft. Any risk:
of | oosening is prevented by a pin 36 passing through the washer 34 into

the end of the shaft 33. The too roll assenbly is 25 spanned by a spl ash
cover 37 which is clanped between €eh-end face of the top inner race 30 and

a washer 38 on the shaft. Exami ning the upper races shown in Flg 50t will
be seen that the outer race 25 has an inner surface 30 conprising upper

annul ar ssgfagec T tdaremf righe Hajeht 4@ F9 joia Bhe| uaperaandwdevwamnul ar

Surfaceaﬂﬁuﬁzard'seﬁtaeessrﬁ | C‘Kltha!‘hé @éc@;téhguyﬁeeé aanygkagpsur f ace 39,
and an arcuate surface A2 COI’] OE to an arcua 7- sur face portlon

of the BRERTAHAELE j &5 itheh °%r‘r‘noa’ﬁ’lo%\e?°a?ﬁﬁ§ AA0¥ 2Xbade 39, 41. The
arcuatecampéﬁeﬁt4%ﬁﬂpdé§sunaenpwegxnsfﬁglstth&eefOIE gbbeveolpass any

aX|aI Hgone ég [%%yyuuf% I% éﬂéél§9c§$o$§$é£9%§yg§9€¥§t&5 5 through the -

baIIs 2 0% &6 ntary arcuat e an i nner race 30.
The shapesudfisi d3ewofarkhe inster dage a3®. phhe i shapes yofaipnes asdenbl e

because,ngapr ¢aeels tatfeng:azstf A rad. eagetsuaéeahsléos&gﬁsbeaal ng is sold
under tﬁe trade name m c, beari ng 7203.10 BECBP, The | ower races

are i deRFREA Lk tdRghds frcﬁqqfe"%ﬂJ-peror}%\c%‘élml%r A e th%aﬁfﬂ‘ér way up so

that thesl sped amder Mreiass mme BENVeedanibe Uséart bmy Wol3es3at the end

of tf@ g#égg operation, through the balls, such as 15 t hat denoted 29, ont.o
o

rtion of the inner.race.
The lower races are identical in shapes to the uoper

races but arrangeu the other way up so that the 1ower )
outer races passiany downward thrust that arlses at the
end of the first’ oeeratlon, through the ballb, such as
1S that dener__edf 29, :onto an arcuate portlon of the 1nner race.
It will be noted that the centre of each ball of the lower
- bearing is in substanelally the same plane as the centre
of the grocve/werk proflle 15 so that during most of the
- seam forming loaq;ng, the bottom bearlng is 1n & rolllng .
20 mode with little ax1al thrust,
Tha roll 24, shown in Fig.35, may be prov1a=d thh the
prior art first operation profile shown in Fig.4 in order -
- to manufacture sma;l sesams of_lengthﬂ“LF approxlmately_ _ _
0.081". (2.06mm). P.ref‘elrably the roll 24 is provided with the new -
25 profile shown in Fig.8 in order to permlt manufacture' of S ™
| double seams of 51mllar seam length. |
Comparlson of Figs. 4, 7 and 8 permlts understandlngﬂ
of the differences in first operation proflle ‘depicted.
In Fig.4 the prlor art oroflle of groove, for maklng
30 small seams,ccmprlses an entry surface 44 whxch is
_ inclined to the horizontal at an angle_l whlch_xs between
l°and 2° (preferaply 11°). The entry_surface'blends
tangentially into a first arcuate:portion 45 of radius Ry



It will be noted that the centre of each ball -of the lower bearing is in
sqpstantialLy the sanme plane as the centre of the groove/work profile 15 so
t hat ®aring nost of the seamfornming | oading, the bottombearing is in a
rolling 20 node with little axial thrust. The roll 24, shown in Fig.5 nmay
be provided with the prior art first qperation profile shown in Fig.4 in
order to manufacture small seans of length "L" approximtely 0.081".
(2.06m). Preferably the roll 24 is provided with the new 25 profile shown

: n Fit g 862%&&9%dt9tp§rmgt§aa$f 8! direm af ostzkmbﬂ @m?WFréim% ar seam
engt h. arison of Figs, 4,.7 and 8 pernits understandin e

differ encegg'??lrifi?%’féﬁf)ﬁr gf'i aﬂ"ﬁ?of"‘gﬁe fd‘éﬁitctaé'&.‘lal%r? Fﬂﬁ“ﬁf’qrge‘}%r‘?rbra%rt
profile of giguiver dbsplakemgnO#inehitwasdss feomprai DATUMN INBY surface 44
which is inglined. b 2gn a ngl. |+ I's between [err]and
2 (preferaB%%éT€$%§§.?Qﬁﬁggé%%? E@EP?%EEQQ%E% g“%% gﬁ%ﬁ%ﬂly into a first
arcuate portion Weeofirali ascpape] portign dénbleadst iAte & &rendrr] from
a DATUM PO MNcYhes epbheisnt i S8rkads uéd Ri0cRatirRa iy o @il poytion 45
on an angul ar di splacepent #1 gutmards froqla ATUM LI NE ext gndi ng
vertically WﬁTnEﬁ%t REWS: BRTP6i AE. 28, angulppe diSp, cﬁ?ﬁﬁ&iésgortion 45

bl ends i nt mwtwerdsndf avouthe @attimodiAé.of radius [err] centred at a

di stance L2 fro e Dj t..an ular WJi.SRl-2GeT ut war ds
fromthe datum{%éé.sgﬁéHgggg%ggggc.gggaggr#?oﬁqféeglgﬁ%%ﬂﬁ%%%éﬂnrd 10
arcuat e Horargmug porehanus’RBLceading Ry geatsedned 183 Fisdandase Iant um

point at ancaYUiRé &k eRhasSIRB! a¥#3ahnwagdiakr @NsbhAcdaies® |4 Neinwards
N~ | from the datum line. .
The third arcuate portion 47 blends tangentially with.
an exit surface 48 declining from the horizontal at an
15 exit angle E in the range 2° to 3° from the horizontal.
a fourth arcuate portion 49 of radius Ry connects
the exit surface 48 to a cylindrical side wall extending
in the daﬁum line of the roll. Typical values of radii
and centres of curvature are given in Fig.4 and table 1l:-
20 TABLE l: NB inch measurements are actual: millimetre

conversions approximate:-

| No. Rad-R. Length-L. Angle # |

- 1 0.063 " (1.60mm) 0.063" (1.60mm)  7.837° |
~ 25 |2 0.0695" (1.77mm) 0.068" (1.73mm) 11.4 |
|3 0.018" (Q.46mm) 0.072% (1.83mm) 31.304° |

[4 0.006" (0.15mm) ' 0.087" ¢2.21lmm) 3.934° |

During expariments to manufacture double seams of
30 relatively small length L, as denoted in Fig.2C, with
. 57mm (206) diameter can ends produced from aluminium alloy
0.245mm (aporox. 0.009") thick,, we have found it
necessary to provide a modified first operation seaming .

groove profils.
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The third arcuate portion 47 blends tangentially with an exit surface 48
declining fromthe horizontal at an 15 exit angle E in the range 2 to '

([err] fromthe horizontal. A fourth arcuate portion 49 of radius [err] i
connects the exit surface 48 to a cylindrical side wall extending in the t
datumline of the roll. Typical values of radii and centres of curvature
are given in Fig.4 and table 1:- 20 _TABLE 1: NB inch neasurenents are
actual: mllinetre conver5|ons appr3X|nate - No. Rad- R
Lengt h- L. Angle # 1 ~ 0.063 " (1.60mm 0. 063" (1.60nmM [err] 25

2 0.0695" 7 4 46
0.072" (1. 83nn%g ?ﬂthwi tq%ﬁ g$ E?ggkéﬁ#% t%ﬁ 5%?8;%53£ﬁ§3 nn}eru
During esg@atinest shas BhrRufiEstr 626008 andedid réf Az uadieatiard ionsml |

length Lgs as4éie”Q?e§whﬂgF'tﬁrQGghWahh aagm w%o@tarﬁqt"ert&% ends produced
from al um ni u 09") have found it

r.OX
necessarlgp?%tn%OQFﬁ\éeE Frﬁﬁl fred BI:I’ §f’t6|5'é‘t°&t i°c§n rﬁ"r}gegzr%ove profile.
Fig.7 shows thablei @ pecoedpl eyplikelnfdghirest iaod siaguifirem tdkts t he first
second a gortions 45, 46, 47 swi'ng through an angle of
about [2$Q?$$E£g ?%g%%g 8 fearer the axis of rotation of the roll 24. - 5
Tabl e ZEﬁﬁkﬁﬂ% typlcal flgures ar|S|ng fromthis geonetric rotation. TABLE
2: No. . Length-L L Angle 10 1 0. 063
" (1.60mm U063 (Ll.o0my) . [err] 2 — 0.0 my_. 0.06.
(1. 73m) ziﬁﬁmgaa-——-g—ﬁ : e.;ﬁ-. f_ - g3nmpiake do
10 0.063 " (l 60mm) 0.063" (1.60mm) 5,3409 -
l 2 0.0695" (1.77mm) 0.068" (1.73mm) _8.903° [
|
|

| 3 0.018 " (0.46mm) 0.072" (1.83mm) 33.802°
|4 0.006 " (0.15mm) 0.087" (2.2lmm) _ 6.432°

15 However, this<geomettic rotation gives rises to an
inadequate entry_éngle "H°" with :eSgect to.thé'horizontal
in Fig.7. ~Accordingly the profile is modified to have a
greater entry angle shown in Fig.8 as a prarerred nntrv
angle of 1.5° althougn angles batween l° and 2° will
20 suffice. o . | |
Returning to Fig.7 it will be noticed that the fourth
arcuate nortlon 49 no 1onger reaches the cyllndtlﬂal wall
on the datum line.. This is corrected by dropplng the
centre of the third arcuat= oortlon 47, ex1t surfac=.48 S
25 the fourth arcuate nortlon 438 a alstance of 0. 005’" (0.14mm) to o/
. maintain the seam length and achleve a desxred oxlt angle
in the range between 2° and 3°. '
Fig.8 shows the new first ooeratlon oroflte. The
nomenclature of Figs. 4 and 7 is retalned so that the
30 profile can be read in the same way to- show that, in
,{contraat to the profile of Fig.4, the new profile o;
groove is substantlally deeper at ths thlrd and fourth
arcuate portions and preseats a less abrupt slope to the
periphery of a can end during the commencément of doubla



4 - 0.006 " {0.15mm 0.087" (2. 21mm [err] 15 “However, this
ge&arref‘-pi c rotation gives rises to an inadequate entry angle "H' with
respést_ to the horizontal in Fig.7. Accordingly the-profile is nodified to
have a greater entry angle shown in Fig.8 as a preferred entry angl e of
[err] although angles between [err] and 2 will 20 suffice. Returning to
Fig.7 it wll be noticed that the four arcuate portion 49 no | onger
reaches the cylindrical wall on the datumline. This is corrected by
dropping the tre t hi cuat tl JjLface 48 25 the
fourth ar CB"-'a agﬁpr}’é'ti gifr}’él%&a% ro}%%sﬂé%e&%fp%f?g%%&&(ggﬁiﬁ%’ﬁt%yﬁai ntain the
seam | engt Hadndatsd dre Taklesided exit angle in the range between 2
and[err]. Mg gwaws the new first operation profile. The nonencl ature of

Figs. 4 and~7 fi" retarneq so That the 30 proTTTe tan be read Th Ine sane
way to show th t%%wﬁ%“ﬁ%ie or

groove i $§ subsfanti al lo. oSeper(lai6dnme) t h0 @6 Fhd( X ofldmr) ar cBlag@spPorti pns and
presents a | eSf 2abrupt0.§i6(§%e. t&.tWri I‘@gé/.. 0{1-. £/ endsg ging th
comrencenent o : =10-= : ;

74" | (NBBmR)  3RaA3K° |

| ocation are th@ul_.ar e&-iQi&l“ahl@&WAh_l_%
Lengt h- L. 4 Angl @ " (0.15mm) O0.06F7 " (d2 SPram) 0. 9633461. 60
err

5.338 2 0 . . . S
33.239 4 0.006" (0.15mm) 0.087" (2.21mm)

(0.46m) 0.074" (1.88mm)
[err] 1Q0 Fird.gq 6slshwsvsa ar aldl lassadnbly disfdntcidal ocd hatiat

of Fig.4 except that the roll is a second operation roll
N 50 in which the operational groove Sl comprises a
substantially cylindrical root surface flanked by
substantially planar surfaces. The purpose of this second
15 operation groove is to impose a flattening force on the
prelimihary seam made in the first operation as can be
understood from Figs. 2(b) and 2(c). Fig.2(c) shows an
alternative form of second operation groove which is
contoured to the anticipvated curve of the desired final

20 seanmn.



of Fi_g.4 except that the roll is a second operation roll 50 i.n which the
operati onal groove 51 conprises a substantially cylindrical root surface

fl anked by substantially planar surfaces. The purpose of this second 15 Y
operation groove is to inpose a flattening force on the prelimnary seam &
made in the first operation as can_g?“ynderstood fromFigs. 2(b) and 2(c).
Fig.2(c) shows an alternative form of second operation groove which is
contoured to the anticipated curve of the desired final 20 seam CLAI Ms:

1. A seppirmMg.rol |l assenbly for double seamng a can end to a flanged

cont ai neTpody, of a kind. having a roll nounted on an outer race in rolling
engagenent with rolling menbers supported by an inner race mounted on one 5
end of alshafA, sehaiaet evildcdssentiy fdwe dobblegseamiiey sa adsn cendnic ball's

and the paces Ll c;. the nu alr axially. -

al i gned %ﬂt%rfi?\gggﬁn% t?d‘"l?aclPer(aa}'bac’;( 'g%c‘ﬂ l%)ar‘t}ff}"f)raaceolblbrrpri sing a-
first armebBkeduchaas exttt@m‘dlrrag:et angemilainq ;engrgdrents, W!d:h;econd 10

annul ar §&1i§ﬁs RERbLLSL sy oy D Saldk fidSd Rt [)Jﬁe and an

arcuat e portigh jolning sal annular suy faces and: conforn1ng t
cur vaturetdfofha 59?#& ChEra& @ LS SSh A art R AP L AMBSFF each si de
of a cirgtéocéraintd baldsraadsthen radvred ims imgealf1 ide the @l iand a

conpl ene snoer _rac pe ace to cqnfjne the
ol s ade dhiea g of 888 0RR AN N AN ARG QUG SRS (Rl 1F 1]
first anvagtlarteubtase ertehdicuget angea icunawiaing alfissta awedat annul ar

sur f ace - 2428 gk cdhBIRLCRandWh 3 187G A RANNIDN 4 Sy 20 the bal I's in
cont act he respective_quter race, said

10 annular surface smal*er in dlametnr than sala first _
annular surface,- and an arcuate port;qn Jo;nlng said o/
annular surfaces and conforming to the chvature'nf'the :
balls; the said sscond annular surfaces abutting each side
of a circlip fit;e& in a recess in the interior of the

15 roll; and a complemantary inner raCe_éonpé:atéS'With sach
outer race to confine the balls during rotation of the
roll, each of said 1nner races having a firét annular surface’
extending tanaanu-a; to the balls, a second annular
surface of greater diamester, and an arcuate portzon te hold

20 the balls in contéc with the resbective outar race, said
first annular aar:ace of each inner race being axxa"v
aligned and in contact with a spacer surroundlng the shaft.
2. A seaming roll assembly according to any preceding
claim characterlsed in that a peripheral surface of the

25 roll includes a'firSt operation groove or alternatively a
second operatxon groove located in tae samn plane as the
balls nearest said one end of the shaft
3. A seaming roll assembly according to clalm l or
claim 2, characterlsed in that a first operatxon groove

30 profile comprises a flared entry surface, a first arcuate
surface, a second arcuate surface and a third arcuate
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fi rst annul ar. surface of each inner race be| ng axi aIIy aI igned and in
contact with a spacer surrounding the shaft. 2. A seaning roll assenbly -
accord! ng to any precedi ng claimchar c%erl sed in that a peripheral surface
of the 25 roll includes a first operatit®n groove or alternatively a second
operation groove | ocat ed int he sane plane as the bal s nearest said one
end of the.§halle Zach AIRGRIEA0 A ARSHUNY, AGRO'EIABIOE! Qi 1 or
claim2, charac erlse |nt a.first operati‘on groove pr0|

conpri ses aufrfared éhﬁrﬁe@mﬂ%@é oL viatarr e rafy ted & Ut deked | alactset;%nd arcuat e

surface ansurFabbi il 18641631 6t - didtnce W.o2se (2268D! ersh ROd¥¢ U pbit Next,
and divergent exit surface, |I}e centre of curyature of said th| rd arcuate

surface i sWRBESt ERCALNETY SUXAESS 9P (R $HTS & ARFURA kR IR FRF Rt wher e
the entry purf:aea pai AR hhgufllarrstdla;rpmaiemesw foiceaﬁmtirmbaatdadta@gul ar

di spl acerre ( %CLE d]a&'uﬂb‘ﬁ'h% 1\11?' tt'h‘i%lu qla atrRYP SSergtahtar ough the

dat um poi n ext en ara i's o e roll; and
t he radi use{¢é¢n11199 9&Féltll¢|lr G-Oarté@alaellﬁ’omfl G@tla§l@t§10@tf e goXX: 46my) . 10

4. o A geaﬂ@gtﬁel kaaaagnhé%/ofﬁla%&antﬂhalﬂay a%%uéi%%crdo@e&ioaﬁd;ssfmfutn Fig.5,
or Fig e acconpanyi ng draw ngs
1111111111(31(§g§111§146nmm)
10 4. A seaming roll assembly substantially as descrlbed
and shown in Fig.5, or Fig.6 or Figs. 5 and 8 of the
accompanying drawings.
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