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COMPLETE S‘PEGIFIGATIGN . .'

An Apparatus for Forming a Plurahty of Axially Spaced Beads
* in a Hollow, substantially Cylindrical Sheet Metal Blank

We, METAL CONTAINERS LIMITED, a British
Company, of Seymour House, 17 *Waterloo
Place, Pall Mall, I;ondon, SW'l do hereby
declare the -invention, for wlnch we pray

3 that a patent may be granted to us, and the
method by which it is.to be performed, to
be particularly described m and by the fol-
lowing statement:— -

. The present invention relates to an appara-

10 tus for forming a plurality of axially spaced
peripheral beads in a hollow, substannally
cylindrical sheet metal blank.

In the cation of our prior patent No.
973373 there is described a sheet metal ship-

~1 ing contéunet having a side wall formed with
a of radially outwardly extending
penpheral *aitemauagma_plumhty

of radially - inwardly extending furrows:
Furthermore, 2 method of forming such a

20 side wall is described, the main feature of
said method being that. during the formation

. of the pmpheral beads the side wall material

is stressed only in a radual and circumferen-~

tial direction and not in a longn?udmal or
axial direction. Thereby, less stress is cre-
ated during the formation of the beads and
consequently, the material can bear greater
further stress . and - thus  can be deformed to

' a greater extent without burstmg or fractur-
30 ing. According to the invention forming
part of the subject matter of our said co-
pending patent..application this was achieved

by locally expanding a cylindrical blank in -

a radial direction in a plurality of axially

35 spaced  points while permitting the blank

material at both sides of each bead bemg
formed to move towards said bead.

It has now been found that forming a plu-

*  rality of beads in o substantially cylindrical

40 sheet metal blank white avoiding stressing the

material in two directions at right angles to

VPrics 4s. 6d.]

one another can also be ach:leved in an alter-
native _way which, under certain conditions and
in various cases, affords advantages over the
method accordmg to our previous patent
application.

- Although prunanly mtended to provide an
apparatus for forming beaded side walls for
containers according to our previous inven-
tion it should be noted that the application
of our present invention is by -no means
limited thereto.

plurality of axially spaced peripheral beads
are to be formed in a hollow, substantially
cylindrical sheet metal blank.  The beads
need not necessarily have the shape as des-
cribed and claimed in the spec:ﬁcanon of our
co-pending. application nor need "they be

ed over substantially the entire axial
length of the blank.  Moreover, the work-
piece obtained . according to the present in-
vention need not constitute the side wall for
a contziner but it can instead- be used for
any other purpose.

It has been found that avoiding axaal
stresses in addition- to radial and circumfer-
ential stresses can also be achieved if the
material is itted to move towards the
bead bemg orm ed from one side only, pro-
vided: that the beads are formed one after
another and in the sequence they will have
in the ultimate work piece and that the
material of the non-deformed blank is allowed
to shift to the zone of - operamon, that i is to
the bead being formed. .

Accordingly, the present invention pu'owdes

“an apparatus for forming a plurality of axi-

ally spaced peripheral beads in a hollow, sub-
stantially cylindrical sheet metal blank, said
apparatus comprising at least two juxtaposed
co-axially arranged radially expansible and

‘On the contrary, it can--
advantageously be used in all cases where a -

beadi ng one
provi ded around
segnents 14 of each.
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shown in Figure 3 of the draw ngs. The place of operation in a direction
opposite to ring has a smoothly curved convex outer that of the
novenent of the actuator, periphery so-as to assist in formng the

bl ank with smoothly curved beads. Thi s may WHAT WE CLAIM | S - 10
+ 1. An apparatus for formng a
axially

sinmply be acconmplished by formng the ring
31 as an Oring having a circular cross-sec-
i-n a hollow, %5

sheet {rp;t5@g,5 bl ank,

plurality of
spaced peripheral beads
substantially cylindrical

tion. _ '
The operation of the

descri becbmnm@k dmluh:i:svmch consisting of a 2 die umt foqmiugeq}amoofahq abﬂagamr ﬁa,nged

radi al | yseg ﬁlslbbm@a%dle ”M m 01231? rqund the die ynits  and

contract i wﬁﬁe’ﬁggj ?%L Q% %”ﬂp "L'fby sliding
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One of the advantages afforded by the pre-
sent invention is that the problém: of holding
in place the blank operated upon is solved :
this is now automatically aclneved, since at .
least one bead already formed is held untit
the blank is so ughtly engaged for forming :
the next bead that it is held by the die wmit
for forming that bead. Moreover, the for-
mation of a'work piece which, apart' from the
beads is a straight cylinder, is 'warranted
Finally, beads are formed which are equi-
distantly spaced and which are exactly paral-
lel to one another; this of course is beneficial
to the overall appearance of the finished
article.

In a preferred embodument of the inven-
tion the apparatus is provided with a num=
ber of die units which-is equal to the num-
ber of beads which it is intended to form in
the blank, the axial spacing of said die units
being equal to the intended axial spacmg of
the beads to be formed.

Thus it has been found that the apparatus

according to the - present invention permits
the provision of floating dies to be dispensed
with while still avoiding axial stress in the
blank material which of course elumnates a
complication,
" Further objects, features and advantages of
the invention will become -apparent from the
followinig description of an apparatus accord-
ing to the invention which js shown by way
of example only in the accompanying draw-
mgs, and of its operatmn In these draw-
mgs

Figure' 1 is a longitudinal cross-sectlonal
view of a’ completed workp1eoe made it
accordance with the present invention; ©

F1gure 2 is 2 similar view of the workpiece
during ‘its formatmn,

Figure 3 is a longitudinal cross-seetmnal
view of an apparatus according to the inven-
non, :

“Figure 4 is a longltudmal cross-sectional
view of the casmg of the apparatus shown i in
Figure 3;

Flgure 5 is a radia] cross-secnonal view of
said casing;

Figure 6 is a side elevation of one half of
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amatbrof t he adj acerfiereth. e The invention provides means for

forming a plurality of axially spaced. peri-

pheral beads 11 in a hollow, substantially
_cylmdncal 'sheet metal blank 12, said means

operating so as successively to form consecu-

“tive- beads one’ after: the other. “The blank
'is held in place by means (not shown in Fig-

ures ‘1 and. 2) engaging one or more of. the
beads’ already formed, at Jeast wiatil the blank
A2 'is 50 tightly engaged for. forming the next
bead that it is held by friction; thus, at léast
the extreme right hand bead 11 in Figure 2 is
held ‘until the porton ‘of the blank 12 adjacent
said bead is engaged by the bead forming

80
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means. * While each bead is. bemg formed

the not yet deformed portion”of ‘the blank

12 is* permitted freely to- shift: or.-float “to-- 9
Thus, refér- -

watds the bead being formed.:
nngtoErgureZ,thematenal of the blank

12 is permitted to move from the nght to-

wards the- left. -
' Refemng to Flgure 3, the apparatus accord-

ing to the invention includes a ‘plurality of :

juxtaposed co-axially arranged: radially. ex-
pansible and: contmctable die units generally
indicated at- 13 “Bach-of the die units con-
sists “of a set of radlal.ly movable die seg-
ments 14, * The apparatus further includes’ an
actuator generally ‘indicated ‘at 15 which, m
a -manner: hereinafter to be described, -

adapted - fombly and successively to ex;pand
said' die units 13 and to hold at Jeast one die
unit in expanded condition while expandmg
the next die unit 13. Finally, the apparatus

includes means for contracting each of ‘the-

die units ‘13 affter it has been reletised by the
actuator 15,
Flgure 3 these contracting means ‘comprise

a pair of annufar contracting’ springs, for: in--

stance hehcally ‘wound "springs~1%6;” acconmio-

In the embodrmeni shown' m"
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dated in_circumferential ; grooves 17 formed in

the die segments 14,

beads to be formed. ' In the embodiment of
the invention shown in Figures 1--3 of the

drawings the number of beads,” and thus the

number of die units, amounts to 26.

. 120
- The apparatus comprises ‘a mithber of dme .
units 13 equal to the mumber of beads 11 -
which it is the intention to form in the ‘blank
.12, the axial spacing of the ‘die’ units ‘being
equal to the intended axial. spacing ‘of ‘the
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Is to be forned.
al so conpri s-

The actuator 15 is then wunit or die units, the apparatus
noved to the right by admtting pressure ing an actuator
BBl etgit—side of the piston in the
cylip- pand said die units and to hold at |east one der 24. Thereby
the iextrene left hand die di‘e unit in expanded position while expand- 90
uniﬁ I s expanded and firstly a bead is forned ing the next die unit, and
means for contract- adj acent the left- hand end of the blank, con-- ing
ea”b of said die units after it hgﬂgasen. secut[ve beads_beimg f or med

|_\1 'l-n YANVs

SUC-ESSIV€1y one Tereased by Sardactuator- —30—af ter—the—otter—1y t he
ent Offtbfr mglts 142f alpdie a‘ppardanm o the |actigrar s ivariable.aj Phus ], die
unléts b%%%ia m-% i ‘:% E% Vot < %ﬁ{g@ﬂg@? i ded a number

¢di e bk wepg;@, UoR) th | e GRE 5 I.m;,;nlts equal to

thé n‘excgaged h The gmwnsorindhu& ‘Bita Ndirfacs - ot @hed innet nmbme 7and correct
@@kmmonnfdme tarligily lex | Sping frogprengical form, tkmm |amlP ny one or nore

£t he mgﬁ%ﬂ fp‘ m‘&%&m i Q?leSS al r eady
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segments; is -a predeteimined - value. this spac-
ing may well be ‘too small to.provide suffici~
ent foom-for the. guide pins which in fact’'is
the case: with the. embodiment of apparatus
shown-in the drawings. In ‘otdér to overcome
_this difficulty and.to solve the problem pre-
sénted theteby, the bores 20:for the guidepins
18.of one die unit are angularly offset in rela-
tion to the. bores 20 for the guide pins 18 of

the adjacent die imit or die units 13, as shown -

in ‘the dramngs, particularly in Figures 4 and
§ thereof.
provided: to accommodate the guide pins of
adjacent die units Whllst stilt adhermg to the

30 predetermined spacing of the die units,

As shown in the drawings, and particularly
anure 3 thereof; the bores 20 in the casing
21 may be lined’ *with sleeves 22 made of an
anti-friction material.

The actuator. 15 compnses a body having

a substantially cylindrical portion and ‘a tap-
ered end portion at both ends of the cylindri-
] " as - shown in Figure 3. The

apparatus rther 1w cans- for recxpm—

40 cating . the actuator body. axially -of the die

© units 13,

50

53
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In the embodiment shown this
means comprises a piston rod 23 secured to
a ‘piston slidable in a’ cylmder 24; the driv-
ing medium for the piston may be-a hydraulic
or :a- gaseous fluid, such as compressed air.

* When the actuator body is provided with two

tapered end portions as shown in Figure 3,

preferdbly both strokes of the piston rod 23

are power strokes so that a blank may be
‘beaded both during an outward and during an

: inward or.-vetiurn' stroke.  Alternatively, the

actuator body may have. -only “one. ta
end -portion,-and  in that case at least the
stroke 'of :the “reciprocating means- in which
the tapered end portion is the leading end is

@ power stroke so as to permit the tapered
end :portion forcibly to expand the die units
successuvely during the power ‘stroke.. -

As shown in Figure 3 the axial length of
the . cylindrical portion of the actuator is

- sufficienitly great. to hold three: die units in

fully expanded position while it- expands the
nexrt die unit. - - -

.Ina pteferred embodiment ‘of the appara-
tug acoordmg to the invention the effective

S hpwrl [ mhel-'axgu::pec:& dfhheedae uha\anchge dies b ¢ uafll; azull d: gturdyi

In - that -way- sufficient room is

wtioﬂht&e
SR e e e T A
Ploa eiﬂ“‘iﬁg LI N
fiularly spackdVelots @6t hr ee and as
ofrlmmememrwon and

of which is slidably mounted in a- ra
tion in each of the slots 26. - The mner
portion of the. actuator body is - constituted

by atruncated conical core member'28. which

is: acoonnnodated in'the cage-like casing 25
and which ra supports the ‘inner -ed;

of the lamellze 27 The angle of iriclination
of “the innm'-'edges of the lamellae 27 is

equal to one half of the apex ‘angle of the

truncated cone, or in other words, the apex
afiglés of the conical core member and of the
conical body defined by the inner edges of the
lamellde are equal to one another. :This con-
struction” of -actuator body - permits - adjust-
ments in the effective diameter of -the actu-
ator body, and thus of the outer diameter of
the ultimate beads, to be roade in a simple
way by merely replacing the lamelae with
other ones having a- different overall height:
It . also -allows - easy zeplacement oﬂ worn
lamellae.

Another advanmge is that the Jamellae can
be mide of a- harder material than that of
the cage-like casing so that the lamellae may
have a greater resistance t0 wear and tear
by their co-operation with' the - :lollerslg
mounted on the die segments,

The conical core member 28 is mounted
onthe piston rod 23 by means of a sleeve
29 secured fo the end of the piston rod 23.
The sleeve 29 is formed with external screw
threads engaging and co-operatmg with in-
ternal screw threads formed in the truncated
conical core member 28 as indicated at 30.

By rotating the piston rod:23 with the sleeve

29. in rélation :to the cofe member 28, or
vice versa, the latter may be drawn fu:ther
into the cage-ike casing 25 (to the left in
Figure 3) or withdrawn therefrom  (to the
tight in Figure 3). - Thereby also the radius
of the circle defined by the projecting cen-
tral portions of the lamellae 27 can be varied.
. As shown in Figure 3 of the drawings, the
radial dimensions of the cage-like casing 25
are slightly larger than the. cornespondmg di=
mensions of the lamellae 27 in -their -most
protruded  position; thereby, the dams or

dgesbetweenﬂ)eslotsZGmayserveto
guide the actuator body a,long the inner sur-
face of the casing 21 -

i ncreasi ng
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40 beads are always held during the further oper- a tapered portion at
| east at one end of said ation. The right hand portion of the blank
cylindrical portion, said apparatus-further 105 12 is not held in.anyv.

way and thus this not including neans for reciprocati ng sai d body yet
deformed portion of the blank is per- axially of -said die units, at |east
t he stroke mtted freely to shift towards the bead which of said
reci procating means in which the 45 is- being:forned. When the die

of any die unit

segnents tapgred end of said body is thpmggﬁdl ng end [ [
are rel eased—ﬁ-ys-t—h-e—ae-t—ua(—er—-be—ag—a—pe&e# X RIS -

110 they ar. em@nfm@aﬁédedm&mmamap@im&&emmrrﬂﬁh WmeAaa@pﬁamws s

claimed in clai naccddding to thei mgem 133 oh Mnbre vy redefeen G appasius tthewhen
wherein the effe‘@ﬁf’weg%w % Mﬁn&%ﬁ’cﬁ* e oo ‘ s-
to the right tshe VgL .,I,g‘ BinkcH S ShEER L towel e 70
chanmber 32 at ”’@ownﬁ F1§ur@-l3p&rﬂﬁld€awﬁfﬁs cI ade%ﬁbeﬁnﬁi\m‘hduecuon ppohRe tﬁland

extremty of t heringalkss ng MIYMMY@ m@al ﬁammmwm geolagdes -an

outer 115 CBPHGHY ~annul ar’ portion
which is expaggi ) by e ormRE A Gikatity: of
wor kpi ece i nner31parstn1@ﬂng hive;glmﬁﬁﬁlmsuasfs&ee ﬂrﬁaﬂﬁ beads. i) a hllow, 75

Opeiriphieral
wi t hdrawn to thenqru ght “from-the appa- porUW@ﬂd‘ﬂMeﬁﬂ%Wﬂch

sai d i nner 55 raj o Pl shopy, 2pd o919 m%’ rg‘ﬁgﬁ
frusto-coni cays around th QieldAfls 2 '%ﬂ&d&ﬁb@ M&%@Ed

by of both conesg dhehmﬁqlmlshdnﬁg @@ frontther 3 set D radiatly: muvable die segments; each 80
right as shown inn Figure 3, Assmmng that of suid -die segments: being: formed: in; a radi-
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the actuator 15 is in its. reu'acted that- i3 -its
extreme left hand position; the blankis so
adjusted axially- (by means not shown in the
drawings) that the extreme left hand: ‘die unit
is opposite the posmon where the first bead
is to be formed. * The actuator 15 isithen
moved to the right by admitting pressure
fuid ro the left side of the piston’in the cylin-
der24. T
unit is expanded. and firstly. a: bead is formed
ad’iacent the left hand end of the blank; con-
secutive beads being formed successively one
after the other by the adfacent and following
die units: bemg snccesswely expanded by the
axxaﬂy moving actuator. ' - During ‘this' oper:

ation the blank is held in: place and- correct

position by ‘one or more of the beads. 1T

already formed being engaged by the die unit

or units concerned being held in expanded
ition. At first only one; that is the first,
bead: is thus held; this number increasing by

two to three and' as shown in:Figure 3. three

beads are always held during the further oper-
ation, - The mght hand portion of the blank
12 is not held in' any way and thus this not
yet deformed portion of the blank" is per-
mitted freely to shift towards the bead which
is being formed: " When the die: segments

- of any die unit are released by the actuator

they are contracted by means of the contraacr
ing - springs 16 in' the grooves' 17. At the
end of ‘the “outward stroke to -the might the
actuator: enters into ' the chamber 32 at the
right hand' extremity- of the casing 21.
die umits now being reledsed” ‘are - alt. con-
tracted and thus permit the beaded: workpiece
to be ‘witlidrawn' to the right from the appa-
ratus. A fresh blank may then ‘be placed
ont the apparatus and it may be beaded by
moving the actuator 15 to- the left. When
phacing: the blank on' the apparatus. for the
feft hand or return stroke ‘of the actuator
it shiould be so-adjusted axially (by meany not
ghown) that the annular zone where the ex-
tremenght hand bead is to- be formed' is
opposite to, the extreme right hand: die’ unit:

. 'I‘Imsltwallbecleartothemanshnedm,
the art that when beading a blank in-a left

jumtordieumw,thca_'

 the extreme  left hand die

© Al

_relauon te said' outer ‘pertiom. .-
tus as chimed in. clmm 5,--‘

mlly mwand'l;y extending' guide pin’ slidably

: /in-'a_radially- extending bore in the
e g el sty e s e
gur pin an; \3 in on to
the Bore: and guide pin:-of the adjacent die
ratus also compris-
ing’ an ‘actuator adapted 'successively to ex-
pandi‘said. die ‘units: and: to hold at least: one
die unit in- exganded position while ‘expand-
ing the next die-unit, and means for contract-
ing- each. of saiddie units aftfn'1thasbeen

released; by said actwator. -

2. Ad dpparatus as claimed in ctamr 1,
wherein thete  is. ‘provided -a; number-of “die
units equal’ to “the number ‘of beads which
amwbefonmdmthebhnk,theamalspac—
ing of said die units being: equal to-the in-
mtendeddmalspamngofthebeadsmbe

e

3, An appaiatus as claimed. in any of claims

1 or 2, wherein said’ actuator includes a body
havmg a substantially. cylindrical portion and
@ tapered pontion at least at one. end of said
lcy]nndnca;l‘ portion, said -apparatus further

_including ‘means for recxprocaung said body

lgxtgallydof said die units, at least ﬂll::d:meﬂx
" said reciprocating means in W] e
tapemd end of said body is the leadmg end
being-a “power stroke. -

4, An. Apparatus asclamed in caim- 3;
whetem the eﬂecuve dnnmeter of:. md actu
ator: body: is-

& A apparatus ‘as- m-.claun 4,
wh i said” actustor: body mckﬁié’s’ an outer
ammlar portion. whicly' is “expansible ‘and an
iniler- portion, the inner st > of said outer
portion “and’ the: outer surface~ef-said inner
portion: being- frusto-conical; -the _apex. ‘angle
of both. cmesbmngequal ¥ ome . ‘anotlier,

85
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sajd- inner ‘portion. being movable_ axmlly m

6, An. ap
wherein siid outer anmulir exparsible actu~
ator portion includes 2 hollow cage-ike aas-
ing Yeing formed with r:.mafllyaemending angu-
farly spaced slots in its wall,
of lamellae each. of wh:ch is slidably mounted
in 4 radial dufectxon in each of said slots, the

and: & plurality
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novi.ng:the actuator 15 to_the left. Wen said-inner portion being novable .
ax!-al-l'y' in pl aci ng the bl ank on the—apparatus for the relation to

said outer portion. I m stroke of the actuator 6.

An apparatus as clained infl mn'ﬂﬂﬂ&inmfshoul d be so adjusted axially ...
(by means not wherein said cuter an pansi bl e act u- shown) t hat Y

the annul ar zone where the ex- ator portion includes a hollow cage-l|ike
cas- 125 treme right hand bead is to be forned is ing being fornmed

with [4err] ext endi ng angu- op géte to the extrene right hand die
uni t larly spaced.sl-gt-siid-it-s *aEin.,—a-n-d-a-pl-u-haJ-%yh——‘Fh-ue—i—t-—vvill pbe
clear to tHe, Betefd bh@dincR ofoipphata®! hidg Qagbumpdbtrorblickh blak 5d pMabl y mbunt efd
65 the atdordingatoe uiaemvhﬁadiangingppinl ahkmbre ta thedéft on the aaparamditadnpwﬁenect ion in

each of stgtehabl gresilientlp gleformable mageri bpading one in a right hand or outward stroke
5 such as rubber,’is provided around the dﬂmg 8?&3 the material of the non-deformed por-’-
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segments 14 of each of the die units 13, as
shown in Figure 3 of the drawings. The
ring has a smoothly curved convex outer
periphery so as to assist in forming the blank
with smoothly curved beads. This may
simply be accomplished by forming the ring
31 as an O-ring having a circular cross-sec-
tion.

The operation of the apparatus shown and
described is as follows:
-~ A blank 12 is placed around the die units
of the apparatus by sliding it on from the
right as shown in Figure 3.  Assuming that
the actuator 15 is in its retracted, that is its
extreme left hand position, the blank is so

- adjusted axially (by means not shown in the

drawings) that the extreme left hand die unit
is opposite the position where the first bead
is to be formed. The actuator 15 is then
moved to the right by admitting pressure
fluid to the left side of the piston in the cylin-

. der 24. ' Thereby the extreme left hand die

unit is expanded and firstly a bead is formed
adjacent the left hand end of the blank, con-
secutive beads being formed successively one
after the other by the adjacent and following
die units being successively expanded by the
axially moving actuator. During this oper-
ation the blank is held in place and correct
position by one or more of the beads 11
already formed being engaged by the die unit
or units concerned being held in expanded
position. At first only one, that is the first,
bead is thus held, this number increasing by
two to three and as shown in Figure 3 three
beads are always held during the further oper-
ation. . The right hand portion of the blank
12 is not held in any way and thus this not

"yet deformed portion of the blank is per-

mitted freely to shift towards the bead which
is being formed. 'When the die segments

- of any die unit are released by the actuator

they are contracted by means of the contract-
ing springs 16 in the grooves 17. At the
énd of the outward stroke to the right the
dictuator enters into the chamber 32 at the
right hand extremity of the casing 21. Al

- dié units now being released are all con-

tracted and thus permit the beaded workpiece
to be withdrawn to the right from the appa-
ratus. A fresh blank may then be placed
on the apparatus and it may be beaded by
moving the actuator 15 to the left. —When
placing the blank on the apparatus for the
Jeft hand or return stroke of the actuator
it sliould be so adjusted axially (by means not
shown) that the annular zone where the ex-
treme right hand bead is to be formed is
opposite to the extreme right hand die unit.
Thus it will be clear to the man skilled in

the art that when beading a blank in a left

tion of the blank flows or shifts towards the
place of operation in a direction opposite to
that of the movement of the actuator.

WHAT WE CLAIM IS:— :

1. An apparatus for forming a plurality of
axially spaced peripheral beads in a hollow,
substantially cylindrical sheet metal blank,
said apparatus comprising at least two juxta-
posed co-axially arranged radially expansible
and contractable die units each consisting of
a set of radially movable die segments, each
of said die segments being formed in a radi-
ally inwardly extending guide pin slidably
mounted in a radially extending bore in the
wall of a cylindrical casing, said bore and
guide pin being angularly offset in relation to
the bore and guide pin of the adjacent die
unit or die units, the apparatus also compris-
ing an actuator adapted successively to ex-
pand said die units and to hold at least one
die unit in expanded position while expand-
ing the next die unit, and means for contract-
ing each of said die units after it has been
released by said actuator,

2. An apparatus as claimed in claim 1,
wherein there is provided a number of die
units equal to the number of beads which
are to be formed in the blank, the axial spac-
ing of said die units being equal to the in-
tended axial spacing of the beads to be
formed.

3. An apparatus as claimed in any of claims
1 or 2, wherein said actuator includes a body
having a substantially cylindrical portion and
a tapered portion at least at one end of said
cylindrical portion, said apparatus further
including means for reciprocating said body
axially of said die units, at least the stroke
of said reciprocating' means in which the
tapered end of said body is the leading end
being a power stroke.

4. An apparatus as climed in claim 3,

wherein the effective diameter of said actu-
ator body is variable.
" &..An apparatus as claimed in claim 4,
whesTtn said actuator body includes an outer
annular portion which is expansible and an
inner portion, the inner surface of said outer
portion and the outer surface of said inner
portion being- frusto-conical, the apex angle
of both cones being equal to ome another,
said inner portion being movable axially in
relation to said outer portion.

6, An apparatus as claimed in claim 5,
wherein said outer annular expansible actu-
ator portion includes a hollow cage-like cas-
ing being formed with r..ially extending angu-
larly spaced slots in its wall, and a plurality
of lamellae each of which is slidably mounted
in a radial direction in each of said slots, the
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I nner edges of said |anellae being radially axially spaced peri pheral
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