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S invention is concerned with an apparatus and net hod for

pressing contoured articles fromnetal sheet.:5 The w
is particularly, although not exclusively, suitable for <2t For

pressed netal
sheet stock.

cl addi ng el enents, such as roofing tiles, fromplanar netaf"

Al t hough the follow ng descrijption is limted 10 to the

manuf acture of pressed netal wall and roofing Ctiles or panels, it
shoul d be understood that the inventi oAiBRBE&®|icable to all sheet netal

pressi ng operations.
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made to reduce the cost of building materials and/or to
increase the cost effectiveness of such Dbuilding
materials in a highly competitive marketplace.

Pressed metal roofing tiles were introduced to
overcome the cost disadvantages of conventional clay,
terra cotta or masonry roofing tiles in terms of
materials cost, handling and transportation costs and
structural requirements to support the much greater mass
of such tiles when compared to pressed metal tiles.

Initially, individual ©pressed metal tile
elements were proposed to directly replace clay or
masonry tiles. Such proppsa;ls are set forth in United
States Patents Nos. 993281, 1648081 and 2269872 .

Subséquently, integrally formed “panels" having
the appearance of an array of, say, four, five or six
transversely overlapping roof tiles were proposed.. Such
a proposal is illustrated in United States Patent No.
4178731. _

In the continuing pursuit of improvements in
pressed metal roof cladding elements, it was proposed to
form a pressed metal roofing panel with an integrally
formed transverse beam structure to avoid the necessity
of supporting battens extending transversely of a sloping
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2 roof structure and at right angles to the inclined rafters.

"Sel f-supporting"” roofing panels of this type are described in Australian
Pat ent: No. 497135 (and corresponding British Patent No. 1499443),

| ntern®tional 5 Patent No. PCT/SE81/00128 (WD 81/03196), Australian
Pat ent Application No. 78427/81 and Austral iqan Patent No. 545158
(corresponding to European Patent No. EP0115968 and_ United States Patent
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first and second stages wherein a press forming operation

is performed on the metal strip in each stage of the die

during each closing stroke of the die. One portion of

20 the metal strip is formed in the second stage of the die
during a first time interval of each closing stroke of

. the die and a further portion of the metal strip is
s movably clamped in the first stage of the die during the
| same time interval in order that it may be pulled into

25 ° the second stage of the die during the first time
interval. During a second time interval of each closing
stroke, the metal strip is rigidly clamped in both stages

of the die. The first stage of the die is employed to
preform lohgitudinally extending fold 1lines to form a

30 structural rib along one side of the panel and the second
stagé is employed to form alternating ribs and channels

‘perpendicular to the structural beam.

The pressing die comprises upper and lower

members which are used in a reciprocating press. Each of

35 the upper and lower die members include portions able to
| slide in a  vertical fashion relative to adjacent die
portions and these movable portions are biassed under the



3 constant influence of a conpression spring and/or are sel éctively biassed

by pneunmatic/hydraulic rans. The net al pressing nethod and

appar at us descri bed in | nt er nat i onal Patert Application No. 5 ..
PCT/ AU86/ 00373 is considered to suffera a nunber of serious '
di sadvant ages. In particular, the apparatus is designed to permt
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to premature corfosion in the pressed roofing p in service. er o/
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t hi ckness andheuctohtrgldedt helippage of the metal sheet during the
pressing operation where lightly clamped portions of the
steel sheet are'allowed to slip between the clamp members
of the die. With such slippage, considerable wear is
20 likely to be . experienced on the die elements over which
the steel. sheet slips. :Furtherﬁore, the surfaces of the
steel sheet which slips will be subjected to scratching }
and scoring of any corrosion resistant coating - usually \
a painted surface or a coating of zinc or zinc alloys.
25 This would lead to premature corrosion. in the pressed
roofing panel in service. _ _ ,
In other areas of the die and at stages where
portions of metal sheet are rigidly clamped, stretching
or even tearing of the metal sheet can occur. In any
30 event, extensive stretching leads to a reduction of metal
thickness and, depending upon the extent of stretching,
the integrity of the corrosion resistant coating can be *
breached. : o :
Yet a  further disadvantage of this apparatus *
35 and process is an inherent quality control difficulty
arising from an apparent intolerance of normal trade
variations :i,.n' the thickness and ductility of the metal
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4 sheet feedstock.‘ Pr edet er m ned clanping pressures and cl earances in
both the "slipping" clanp regions‘and the 'fixed" clanp regions are likely
to glve rise to excess slippage for undergauge sheet while for overgauge
sheet & or less ductile sheet, the risk of tearing is increased in

regi ons of deeper draM/pressings. In summardy, the nethod and apparatus as
descri bed in International Patent Application No. PCT/ AU86/ 00373 _is
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menbers in the~0pen pos n“I's “pressed, reSS|n ste to
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reduced metal thickness, regions of high induced stress

and regions of reduced corrosion protection. The

movement of die members in a direction strictly

perpendicular to the plane of the metal sheet being

20 pressed is considered not only to induce excessive stress

in the metal sheet but also to require a considerable

pressing force to stretch the metal sheet to the shape

Nt required. ' _ _

' ' It 4is an aim of the pre'sent' invention to

25 overcome or ameliorate the problems and shortcomings of

the prior art metal pressing' method and apparatus and to

provide an improved method and apparatus for producing
pressed metal roof cladd‘i'ng elements or the like.

Accordingly, in one aspect of the invention

30 there is provided an apparatus for press forming of sheet .

metal, said apparatus comprising a press forming die

assembly having opposed die members movable relative to

each other between an open position and a closed position

wherein a sheet of metal introduced between the die

35 members in the open position is pressed, in a single

pressing step, to the closed position, to form

predetermined contours in the metgl sheet, said opposed

v



predeterm ned contours in the netal sheet, -said opposed 5 di e nmenbers
each including die elenents slidably novable relative to adjacent die
el'enents both in a direction nornmal to the plane of the netal sheet to .he
pressed and in a direction parallel to the plane of the netal sheet 5 & be
pressed whereby a reduction in area in at J east one direction of the netal
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into said die assenb#;wata sai.d re orm_ng said netal sheet
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15 sliding movement between said at least certain die
elements in a direction normal to the plane of the sheet
of metal to be pressé_d causes relative movement between
said at least certain die élaments parallel to the plane
of the sheet of metal to be pressed.
20 Suitably, biassing means is provided between
selected . adjacent die elements of said die assembly to
. urge said selected adjacent die elements away from each -
other. -
. If required, said biassing means may comprise
25 - fluid powered rams or alternatively a mechanical biassing
means such as a compression spring or a telescopic gas
filled cylinder. :
Preferably said apparatus includes means for
preforming said metal sheet to form a longitudinal

30 deformation adjacent one or both edges .of said metal
sheet before entry into said die assembly.
Suitably said means for preforming said metal :

sheet comprises a roll forming device.
According to another aspect of the invention
35 there is provided a method for contouring metal sheet,
said method comprising the steps of “introducing a sheet
of metal between opposed die members of a press forming



sai d met hod conprising the steps of introducing a sheet of netal between
opposed di e nenbers of a press for'nmng 6 die assenbly including clanping
el enents and contouring elenents; rigidly clanping selected regions of said
met al sheet between cl anping el ements of said die assenbly; 5

urging together, of said die assenbly @&n opposed faces of said netal
sheet, selected contouring el erents_with conplenentary contoured faces to

forma contour tHk® cRRS staet iRy u SHAMPIRGN e Lerents o apdn cantewriag

towards said condpemémes el enents to acconmpdate 10 a reduction in area
of said netal sheet due to_goptouri t her eof .whereby the regions of neta
sheet in contact with surfﬁi‘iﬁg'a Fﬂgmaf"ﬁgelsgrlrﬁﬁ?§s1' ér?& n&%foﬁﬁ’ré meta
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contoured netal article forned bh}gres& ng.a netal .sheet with the a arft us
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cl osed positi on;:celative. t_o the respective die elements.
- - Preferably said metal sheet is preformed before
15 entry into the die assembly to form a longitudinal
deformation adjacent one or both edges of said metal

sheet. . :

Suitably the metal sheet is preformed by a roll

forming process.
20 According to yet another aspect of the
invention there is provided a contoured metal article
__ .formed by pressing a metal sheet with the apparatus
N according to the invention.
According to a further aspect of the invention
25 there is provided an article formed from pressed metal
sheet in accordance with the method of the invention.

In order that the wvarious aspects of the
invention may be more fully underétood, reference is now
made to a preferred embodiment illustrated in the

30 accompanying drawings in which:-

FIG 1 illustrates a press forming die in an
open or fully retracted position;

FIG 2 4illustrates the die of FIG 1 in a
partially closed position; :

35 FIG 3 illustrates the die of FIG 1 in a more
closed position; -

FIG 4 illustrates the die of FIG 1 in a fully



35 FIG3 illustrates the di,e of FIG 1 in a nore closed
position; FIG4 illustrates the die of FIG1'in a fully 7 closed
position, FIGS5 illustrates a cross sectional view of the die through A A
in FIG4. FIG 6 shows a roof cladding elenent produced in 5 accor dange
with the invention. FIG 7 shows a side el dvation of the apparatus according
to the invention. FIG8 i]lustrates an alternative enbodi ment of the die of

FIG 1, show f9888 ®esitioRpartially closed 10 position. FIG 9 shows

the die of FIG8 in a fridys CiDEﬁﬁtﬁﬂﬁﬁgl 8Ncxrolse Js@cﬁ’dl%Fl Gfil &{ﬁﬁ:ﬁg{eggogal
view of the di.e qf, F1G.9 0} i1lTu

" Ccross secti o%ﬁe %rﬁﬁ‘fﬁh é‘%eﬁ‘g%cﬂe assenbly in a direction transverse

to the direction of adkkRcbreshows a mebfl clladdinghreleperntheptoducé®@r ihhe

sake of gsi npljddd: A&W“@B@%M&P& en limted to a central shape
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t her eof . It will adi 1shodsar esideo eleMatdand aﬂdrtémemppém&tuhe

di e assenbl Yd@bﬂdﬁlél% ard U{ﬁ\}éﬁﬂi&ﬁ shape form ng regl ons and cl anpi ng
regions. In FIG 1 the d| e assg | y conprises an upper base nenber 1
and a |ower base 11“3tEG@£tsecF‘geﬂéFaFP§téEﬁt egbiodigienthcofli e

assenbly is aheipdpbs bﬁr PIE ork Shéwing hnueraﬁ@rmbhogﬁr%iaqa@ SBykEd
conpl eqgnt ar toured surfaces 3a, 4a. On either e of form bl ocks 3,
4, are &tua&é’(fqﬂ:&p" *and | ower 30 cl anping blocks 5, 6 respectively. Qy
both si des of upper anFlG®vershews thebdie bHrPIG@ 8cipecal iftfldy a¢Foséde

pl ates 7. B%qﬂ&ne side plates 7 associated with upper base nenber 1 is

a support _ : )
FIG 10_shows a cross sectional view of the die

of FIG 9 through A-A.

15 FIG 1 illustrates a cross sectional view of a
pressing die assembly in a direction transverse to the
direction of advancement of a metal sheet through the
die. For the sake of simplicity .the components have been

. limited to a central shape forming region with clamping

20 regions located on either side thereof. It will be
readily apparent to a skilled addressee that the die
asgsembly may include a plurality of shape forming regions

and clamping regionms. o/
In FIG 1 the die assembly comprises an  upper
25 base member 1 and a lower base member 2. Located

generally centrally of the die assembly is an upper form

block 3 and a lower form block 4, each having

complementary contoured surfaces 3a, 4a. On either side

of form blocks 3, 4, are situated upper and lower
30 clamping blocks 5, 6 respectively.

On both sides of upper and lower base members 1
and 2 respectively are side plates 7. Between the side
plates 7 associated with upper base member 1 is a support
plate 8 adapted for vertical sliding movement between

35 side plates 7. Support plate 8 is urged away from upper
base member 1 by compression springs or the like shown
schematically at 9.

4



plate 8 adapted for vertical sliding novenent between 35 side plates 7.
Support plate 8 is urged away from upper base nenber 1 by conpression
springs. or the |like shown schematically at 9. 8 Upper clanmp bl ocks 5 and
upper ¥orm bl ock 3 are slidably supported on upper base plate 1 by guide
menbers 10, 11 respectively. The clanp blocs 5 are transversely slidable
bet ween side plates 7 and upper form block 3 5 while formbl ock 3_is

slidable in a direction nBPREF fdampe blogks o URRSX fRrmnPlack g are
appears. Bi assingaspiyngappdriede on &Y dlee pruwy 1r ae hembe
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metal 30 sheet feed inbecaked helow uppes ¢lanpdrloeky 5f arpe PFessure
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15 respective compression springs 14. - Pressure pad 13 on
the infeed side of the dié assembly includes an extension
plate 15 to increase the clamping area of the clamping
combination comprising clamp block 5 and pressure pad 13.

Lower clamping blocks 6 are slidably mounted on

20 - guide members 16 and slide in the same direction as upper
clamping blocks 5. | Biassing springs 17 urge lower
clamping blocks inwardly towards lower forming block 4.
- Forming block 4 and lower clamping blocks 6 include
tapered faces 4b, 6a respectively which are selectively

25 slidably engageable when lower forming block 6 is moved
upwardly by a piston rod 18 - associated with a fluid
powered ram 19.

Mounted adjacent the outer sides of lower
clamping blocks 6 are support plates 20, 21 at the metal

30 sheet feed inlet and outlet sides respectively of the die
assembly. Support plates 20, 21 serve to support the
metal sheet as it enters and emerges from the die during
the pressing operation. Support plate 20 serves also to
increase the effective clamping area between upper and

35 lower clamping blocks 5, 6 respectively by cooperation
with extension plate 15. o

The lower half 22 of the die assembly is



the pressing operation. Support plate 2Q serves also to incfease’the
effective cl anpi ng area between upper and 3% | ower cl anping blocks 5, 6
respectively by cooperation with extension plate 15. The | ower half 22 -of
the die assenbly is 9 fixedly nmounted in the press apparatus (not skhetn)
whil e the upper half 23 of the die assenbl § reci procates between an open
position as shown a-d a closed position by an actuator 24 which may
conpri se any d$idixeddiye mountedchinithe RKSSHsaRParatuUspdReteShanR) Mpbl@r ed

toggl e mechanigg Orup'iaer!?Ch?d'lﬁa|23)rQ§§ AR WL ddbeHBiEy PedBSEbéREes NE
operation of the die "assenbl sho n FIG 1, refere ce [ nmgemade 1t_-[&’FI GS

-1- 4 of the al&HNRaRi Y QP as shown a pRst
shown in FIG by ne&nf L&d:tyuaebraczed fhdchi omay t recmpﬂm anqey becuwnawper

and | ower, cl anpi bl ock frcr n per t of ad f
t he net aI5 sheglo c?%rtjs%g\/\guﬁ %) hé?%d aﬁwc?%&% %Xom‘t hé a’%ﬁ% eé) tg&éﬂ
pr edet er m ned meahanisthededy nlﬁchanifml npress shpparatuss on support pl at es

20, 21. Referring now tog xEI %&55 e déschfbd ke %éfaﬂlf‘dgba?e(bﬁr‘ddie

initially, the upper die proceeds ownwar d pressure pads
13 engage tlassemper showncinoFIiGela refezenss. ifonm" made to FI@8clring

now to FI G 3, a%pf ehdr£SEdmisSaRy ik edggwi a§g. di e assenbly conti nues

bi assin prings 14 between pressure g i and cl a Inﬂlﬁb pt‘? % iiact

unti | cl%é)npl ng bl ocks 5 TR akhefiesapaephly shown t L \of
enéI ire ass]§nblseﬁ%<|;mr ﬁbhﬁﬂ:in:lrﬁt ®ith 28 clé&t&xa&h albbﬁ:;lbersuilppétr pimae 8
and upper for Q as yoved to t sheet uni tar

fashi on theretrj?sp‘%ors gt h§988ﬁFo_ Vl\g%gf%{%néat& Hﬁﬁgitf o? ocﬁ

j ust above t hestaet aorE mfetraat,al thaecaetad shent t 2bedwhownni th FIIG ra))/eirsnt

of contoured f fecff iﬁeet tﬁ'feo &9 =) %kgge&&é;fg?ﬁ&h' %&%@C@éréﬁﬁ

upper surface 0 u power ram act uat ed
15 the metal sheet rests on support plates 20, 21.

Referring now to FIG 2, the die actuator 24 is
energised and initially, the upper die half 23 proceeds
downwardly until pressure pads 13 engage the upper
surface of metal sheet 25,

20 Referring now to FIG 3, as the-'pressing stroke
of . the die assembly continues, biassing springs 14
between pressure pads 13 and clamping blocks 5 retract .
until clamping blocks 5 contact pressure pads 13. At o/
this point the entire assembly of upper base plate 1,

25 side plates 7, support plate 8 and upper forming block 3
has moved towards metal sheet 25 in a unitary fashion
thereby positioning the contoured face 3a of upper
forming block just above the surface of metal sheet 25.
Simultaneously with the movement of contoured face 3a of

30 forming block 3 to a position adjacent the upper surface
of metal sheet 3, fluid powered ram 19 is actuated to
move lower forming block 4 towards metal sheet 25 until
its contoured surface 6a is just below the lower surfﬁce
of metdl sheet 25. ' _

35 As shown in FIG 3, this is the final stage of
clamping the metal sheet 25 immediately prior to the
metal press:.ng or contouring stage.



nove | ower forming'block 4 towards netal sheet 25 until its contoured
surface 6a is just below the | ower surface of netal sheet 25. 35

As shown in FIG 3, this is the final stage of clanping the metal sheet 25

i medietéely prior to the nmetal pressing or contouring stage. 10 FIG 4
shows the final stage of the pressing cycle Woth the die assenmbly fully

ext ended or cl osed. Between the beginning and end of the final stage of the
pressing cycle (represente&IBy 4| Ghawsanthe -Linalr stpget i 0£l yhhe uppessing

form ng bl ock 3 £gERenGEhALhanais Waldehr ey niibriledtlor” aliedIies 1O

advance towards upper or m n% ered faces

respectively of formng bl B8E &e%dtBPanB?ﬁﬁnéiﬁﬁksf’B“ cand i A &hey; fdnal
engagenent, bi asstageSpf ngfe ﬁﬂewmgleyclel Qweprebanged) Y ®IGS 63 and 4
i nwar dl y t_ogzards forni ng bl.o s uletaneausl nd,in con ert\ﬁglégol over
ct anpi ng bl 8cks 5°SBESEAVERY ﬁﬁl HPRTS FOFR é‘ﬁe ?ﬁ?ﬁ P e By
form ng bl ock 3 thid.eadiam bhnmhtgthmchsﬂeadnﬂmmserm &dvancéatovards
cl anpi ng bl ocks 7b of Si pI a se

menber reaches |§g§Pul I %ﬁ Z"%deé"rapr essi ng 03|i i on é’ om;fél&gg g 6a
Actuator 24 is thespsn&ﬂgsiad of rfoming upgepkba%eapﬁatelemnhagatblofdttsaﬁe
time fluid povergedngam g | 13l e&'né&’géﬁéﬁé‘?t ﬂﬁwmgor mngkocfv 4urge

The various 20 conponent s of di & progressively ane spective

i nitiFal redf posiPWEEs cdasRE NG, °G ke fiy inardly tevards cheEmbpgcbdrck 4.
represented by Fbﬁuitaﬁeoﬁsl&,swrﬂn E&dnbe:hi with broweencLambinge blodks

net al sheet 25 | def qQr bl ocks f t he eSS|n di.e,
the deformation a‘t‘:?ﬁ’%’??e(fq‘(i’“ g"’% %’E?c T8 UFIShi r‘?dwif%{ ¥n CRPEFET
stretchi ng of theppetalfamitﬂge hb@cbmobyt re@a‘cd:r:immgbeﬁvm the frespleetive

w thout sil ppageQbotn Tidls “hESt sBePeRLEhiIEy bREoRLAT itk PEREkS %,

15 7b of side plates 7 as upper base member reaches its
fully extended pressing position as shown in FIG 4.
Actuator 24 is then energised to retract upper
base plate 1 and at the same time fluid powered ram 19 is
actuated to retract lower forming block 4. The various
20 components of the die progressively move to respective
initial rest positions shown in FIG 1 by the reverse
sequence of events represented by FIGS 4, 3, 2, 1
sequentially. '
It can be seen that when the metal sheet 25 is
25 deformed by the forming blocks of the pressing die, the
deformation is achieved by a gently f'olding or "ironing"
action without stretching of the metal in the region of
the forming blocks and further, without slippage of the
metal sheet between either the clamping blocks or the
30 forming blocks.
FIG 5 shows a cross sectional view of the fully
closed die assembly in the direction A-A shown in FIG 4.
The die assembly includes st its front and rear
ends, upper guide blocks 26 and lower guide Dblocks 27,
35 the guide blocks 26 and 27 being associated respectively
with upper base plate 1 and lower base plate 2.
" Support plate 8 reciprocates Dbetween guide




FIG 5 shows a cross sectional view of the fully closed die ‘asserbly in the
direction A-A shown in FIG 4. The die assenbly includes - a.t its front and
rear ends, upper guide blocks 26 and | ower gui de bl ocks 27, 35 t he gui de
bl ocks 26 and 27 bei ng associ at ed respect'yely Wi th upper base plate Iwénd
| ower base plate 2. -Support plate 8 reciBrocates bet ween gui de 1t

bl acks 26 a”dbibﬁ%‘gé g%r W) DowEE éo&ﬁih?{ HiYot> P%&‘@fﬁr&&é@&s%@%@e@

Upper fornming conprises thrée poftions, a front  reciprocating
menber 3a, angwhderhderkse2fenber 5 3b fixed to support plate 8 and a

rear reciprocating nmenbgppde flonii! fmr&ikfpré% ﬁé\aethéaéeg@&%nlay the
novement of t'he die el err%pts be Iih(r?th tlorﬁl'g‘1 O{mwn in 3 an
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associ aj gd %ﬁb &t Sthe! esanv@rtﬁﬁa Rt %a%me%xe%hbﬁbﬁfén%ﬁwe

prior art. t’he rear end of the *die assenbly 4 ‘o

channel shapeHaPPHQG faces f%?rreaob?ft H@R%bpﬁﬁa uﬂ\ﬁ&\%‘hﬁénﬁﬁ? GuidS e r

form ng bl ockpfockhez7 e%m@bmer@ntcaﬁsd:d OB ol ThRemBarangat heo f aiory |
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Once agal n the con{ our ormatlon 'S e
give rise to an. angular resultant “ironing" of the

shouldered deformation 32 without the shear forces
normally aesociated with a s_imple vertical pressing
action exemplified by the prior art.

20 Towards the rear end of the ‘die assembly a
channel shaped ridge 33 is formed by the combined upward
movement of lower forming block 4, tl:_xe rearward movement
of block' member 3a and the forwari movement of block V
member 3c as a result of coaction between complementary

25 tapered faces 3'4, 35 of guide block 27 and block member
3c respectively. A transverse channel 36 is formed in
the upper surface of ridge 33 by complementary contours
in block member 3c and shaping block 4.

Once again the contour formation is effected by

30 a gentle "ironing" process to ach:i_.eve folds in the metal
sheet without stretching the metal or otherwise inducing
stresses whi_le at the same time avoiding relative sliding ?
movement between the metal sheet and die surfaces.

FIG 6 shows a pressed metal roof cladding

35 member 40 produced in accordance with the :.nvent:.on

To avoid regions of undue stress and or to
avoid any stretching' of the metal sheet in the pressing



30 a gentle "i r'oni ng" process to achieve folds in the netal sheet

wi t hout stretching the nmetal or of herwi se inducing stresses while at the
same time avoiding relative sliding novenent between the netal sheet and
die s¥faces. FIG 6 shows a pressed netal roof cladding 35 menber 40
produced in accordance with the invention. ¥ avoid regions of undue stress.
and or to avoid any stretching of the netal sheet in the pressing 12

process, the uproSefithg rtkgesupstanrdding | Ridges tﬂans?ﬁggé‘lst iAo eP®ib

42 and the addidda@iplerBd ddtifféhifg 258242 andcenevdadedibyalametal in
use _acts _as

appropriately aped "hunp" 43 lgh, i.n u rt or
an 5 overl aﬁé\%' ar&d: i off 5F°°§ﬂ°aﬁﬁfgceh¥ #Bof BRFO jré‘f“ff}éﬁzg%haeqe 6
serves 1ao rei nf"aruhq:"stiéﬁ endindehii bid2 bse | ackay albsoabe smppdRD for an
accommodate excess. . o] progluc aqj | nt a)
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to a skilled adtheswwde 36asexivesatmrneinfancepssddfendagormiingdohute it

| nvention per Mgy coIpL CheC At €6 2RBRAROUALRS SHLUHI OLoBYofis R netal
pressing technique n which the netal is sinply folded or "ironed"- into
conpl ex shapes PAQdusgad t hedjaeants integrsectdfigh tIRltet Alnefeeitq niaveid

shape. The fg},_d_ﬂmé:g and Aoy ngéretaﬁﬁg)n substantial ly reduces die
wear associated wth slippags f the netal h and_substantjally
el M nat 89 damage to any of’gitli &EPCSQ’PFHg h Fheé?é[i?dsﬁggfesfee tha{
FI Gd 7 shows a 4 t iappardtiss clandit processanaappzdings tor thetiimwention
produci ng pressed tal roof addi e r I t %El%@r t
conprises a ro|R°’f“E)T’rE"fﬁ né:oén plae(rsiat gghﬁageﬁa_géégggnaégs%baet [ %%o d:n§§ aa
shearing 25 retiEek aporesFingThtechpiquef gkmi whichppthet metagdy isonpimply

a_conventional #Pided ObH! 9 didaDayhty eopiek' Hnddd!ownodtPlile adua ol

roll stands 54 and a drive neans 55 to :
to stretch the metal sheet into shape. The folding or
*ironing" action substantially reduces die wear
associated with slippage of the metal sheet and
substantially eliminates damage to any prot'ective coating
on the metal sheet.

20 FIG 7 shows a partial side elevation of an
apparatus for continuously producing pressed metal roof
cladding elements. |

Broadly, the apparatus comprises a roll forming
apparatus 50, a pressing station 51 and a shearing

25 apparatus 52. _

The roll 'forming appara_tus 50 comprises a
conventional roll forming mill having a material guide
53, a plurality of roll stands 54 and a drive means 55 to
drive the roll stands 54.

30 _ The roll forming 'apparatus 50 is employed to
preform the ridge section 33 (shown in FIG $) and, if
required, the shouldered step 32 (also shown in FIG 5).
. By preforming the <ridge and shculdered step, this
éubstantially reduces the' energy requirements of the

35 _pressing station 57.

Pressing station 51 employs a die assembly 56

as exemplified in FIGS 1-5 and,_ in association with



drive the roll stands 54. 30 « The roll formng apparatus 50 is
empl oyed to preformthe ridge section 33 (shown in FIG5) and, if required,
t he' shoul dered step 32 (also shown in FIG5). By preformng the ridge and
shoul dered step, this substantially reduces the energy requirenments of

35 pressing station 57. Pressing stati'g)n 51 enploys a die assenbly 56 as
exenplified in FIGS 1-5 and,. in association with 13 sheari ng apparatus
52, is noun L d SRR Slgiadi ey NgR&NGH, \ s§enbly
561 5 oper Al AE b apPASEee, 227, i TRbbAEeR 105 Tacibrock B Eatag
the slidabl @otdan oge BEnGR i ch The SHesAsspmhlyidh 98 mreralhke sh¥aring
apltoar St gls 53@{& NRHA! etbwér ga&fa@amdct prs;u%@rlgul,l c?§ a&b{@tia_e\em%ryﬁ andt

ext endabl e nove, carfi age from.an initi rest position as 0 0 an
ext ended podiS G ATABIYRRELERE AP B8nShiSh £he IRFGARLRS TIRLEPBeR7ng
cycle. 510 and shearingShappapgtappadat areSZmounpedsdas acbnnedtiedeto X
anvil 62 and vapl e_sheari : d. by raul ic. 64.
Both the | OHSTHIAT Fed e viel S PRRBRAMBLE D naUd Mafiagh RO
correspond Jixdm t BB cimitiabctdesntal poRipdonf amnsbowad tainan cextepded

A hydrauliis:ﬁ.g% 6 ' 0 d ~2! W g8t OsQBRErSd € s
58, 5Q 61, "5/ an %4§gﬁ§§gef Y%Ié; ?ggero?oieéé%%&ig?p%tvﬁze% ﬁ%rB tﬁ% thé
hydraul i c ciBre&fsing cY@¥e.a netal strip 69 of predetermined width is fed

into gl | forming appagréasing ePpArAfts 1Y cdprisedt 4 N¥Gued Ongikwdi nal y

oo mer ot BT e P ANy SHSEF Lo L 4R g apsbaRed
deforma.d st m}mﬂ&;i&en e S I Nt on_tnssi;ng Slgbé©N dnilvilo &H2pr agat etﬁ'e_ned
et o ke s, 63 BN hoBbourefL | TEELRLRR' s, BB
cl anpi ng bl axdossofsedeidnalasbapel 9fi acontehlkred panel 65.

15 A  hydrau1ic pump 66 is powered by electric
motor 67 to operate rams 58, 59, 61, 57 and 64 and a
fluid reservoir 68 is provided for the hydraulic circuit.

In use, a metal strip 69 of predetermined width
is fed into roll forming apparatus 50: to preform any

20 continuous longitudinal deformations such as ridge 33 and
shouldered step 28 which inay be required and otherwise
which may advantageously assist the pressing operation.

' _ Thé deformed strip 70 then passes into pressing
station 51 to a predetermined extent at which point a

25 mechanical, electro-mechanical or optional detection
device (not shqwn) operates to actuate rams'sa and 59.
As the élamping blocks of the die assembly initially
engage the metal sheet (as shown in FIG 1), carriage 60
is advanced along bench 57. At the end of the pressing

30 stroke (shown in FIG 4) the die 56 is opened and ram 61
operates to return the carriage 60 to its initial
position.

‘When a roofing panel of predetermined length is

obtained after a predetermined number of pressing

35 strokes, shearing apparatus 52 is actuated to shear the
completed pénel_from the metal strip feed stock.

FIGS 8 to 10 illustrate an alternative

Y



engage the netal sheet (as shown in FI.G 1), carriage 60 is advanced al ong
bench 57. At the end of the presSing 30 stroke (shown in FIG 4) the die
56 is opened and ram 61 operates to return the carriage 60 to its initial
posi tdgn. Wien a roofing panel of predeternmined length is obtained after a
predet erm ned . nunber of pressing 35 st ddkes, sheari ng apparatus 52 is .
“actuated . to shear t_he corrple ed nel,fro e ne str feed stok Fl GS
8 to 10 ill®@ rtﬁ'z?[ "emi" 8’&5 igf ¥ on

\r’:hi ch .is p?_r rshquthmley ﬁurlt aelaimafwr?rf Ooﬂatpmsa‘g ptjésse(inaﬂgs Shapﬁﬁlg a
aving a confi tion m.| ar, t i.n Fl ¥ th some conpl ex
til e shapes sug’ '%é'gﬂ’ﬁ’&t% %qﬁqlfstt%ﬁ%g“rvﬂ Ci’f t‘Fefg o¢‘mat i on of the
shoul dered deformati on 3¥Widhd Isome28compiek Gts;ecanhgpee reweh t asv ithdte
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regi on of the ups %g ccurs
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material in thegyigien ﬂintahﬁ&d nj 1§ hexle f htegads bhetﬁbe s&%‘iﬁﬂ@x‘ &2,
start to deformthe Ianaim f eedst oc tion

atile
simlar to thaf® Re ’??ﬁ‘t?’hl oltg‘ “p%il" ﬁé geeurdl -5
outwardly frommhis uapeuredgmof tichethbouinsbility owwel tlhe ed:mening téies

Cl tmont s Wove. BRRRLTYL 8 16 fdﬁ%kd“ggagi  Bfie ARy S iy AlF

ed position. progressive
movenent of thé.r!'cthek"req-ﬁenc githe r £inishednsfoid | )112198 aﬁ/rl'hk¢esdim

the upright shqyddemnfiaGe g aé\@rw\@éﬁomea?evgimlessn@ééw

smal |, prevent conpact stac I'ng of pressed I"es or tile panels and thls in
~.turn can add to transpor (HfA c‘é%:l'el ﬁeaéasusatwnl §1P‘F'16F€f &Pe tHas shavm

that in the forpnt ipgs 2%, tHe PHIAERNTEIRILG OQi'd ng'cztadp's Wiﬂe)ofodzafﬂs
accordlnqto t he |nvent|on %ey Il nitial FC h
outwardly from t upper edge t
die element 4 thus requiring a progressive rearward
refolding of the “crack" line as the die elements move
towards their fully closed position. This progressive
movement of the "crack" line can give rise to unsightly

. 20 wrinkles in the upright shoulder face. Moreover, these

shoulder ol n lower

wrinkles, although quite small, prevent compact stacking
, of pressed tiles or tile panels and this in turn can add
— to transportation cost increases.
It is therefore desirable that in the formation
25 of pressed metal roofing tiles or roof panels according
to the invention, any initial “cracking" or fold
formation in the planar sheet metal stock be as close as
possible to the fold.lines in the finished préssing.
With this in mind, the press assembly of FIGS 1
30 to 4 may be modified according to an alternative
embodiment illustrated in FIGS 8 ¢to 10 of the
accompanying drawings.
In FIG 8 the position of the die assembly
corresponds to that of FIG 2 in that it is in a partially
35 closed position. FIGS 9 and 10 correspond to the closed
die positions illustrated in FIGS 4 and 5 respectively.
In FIG 8 the die assembly 50 comprises an upper



formation in the planar sheet netal stock be as close as posSible to the
fold lines in the finished pressing. Wth thi's in mnd, the press assenbly
of FIGS 1 30 to 4 may be nodified according to an alternative
enbodinent illustrated in FIGS 8 to,10 of the acconpanying -
drawings. In FIG 8 the position of the di ‘assenbly corresponds to that of

FIG2 inth tial 35 ed FI GS d J10
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cl anpi ng bl ommhmm@u@d&a wpPeppase | phpte| %ks 55 are

tapered in a downwardl wﬂé@rezahpmmsanﬁs ahﬁdz p; e fSﬂﬁ' Q:ldak 53
conpl enentary tapered. faces 57 si de g ates 57.

outer sides 5%8 ofSiigaRly or?ﬂ"!ﬁ‘b‘& 3%e f & igtat %Io \/\; 99“{.&

di vergent mafeMberyl BE, slsdabkespécewallyrxent aicampneb Yoy eoss acgspe 55b

of 25 Cl ar?r'ar}%vtgrosce y55slida.ble between:- side plates 57 and upper

%

- form block 3 under the influence of biassing springs 62
between support plate 58 and clamping blocks 55.
The outer sides 55a of upper clamp blocks 55
are tapered in a downwardly divergent manner and are
20 slidable on- complementary tapered faces 57a of side
plates 57. '_
| “Similarly, the outer sides 53a of upper form
block 53 are tapered in a downwardly divergent manner and \J
are slidable on complementary inner tapered faces 55b of
25 - clamping blocks S55. _

Located on one of upper clamping blocks 55 is a
pressure pad 63 on the infeed side of the die assembly to
increase the effective clamping area of clamping block
55. |

30 ' Upper form block 53 is slidably secured to
support plate 58 by shouldered screws 64 and is biassed
downwardly by spting 65 between support plate 58 and °
upper form block 53.

’ Lower form block 54 is slidably mounted on ®

35 guide members 66 and is slidable from a retracted
position as shoﬁn to an extended position by the piston
rod 67 of a hydraulic ram (not shown).



Located on one’of upper clanping bl ocks.55 is a pressure pad 63 on the

i nfeed side of the die assenbly to 'increase the effective clanping area of
clanpiggdblock 55. 30 Upper formblock 53 is slidably
secured™ to support plate 58 by shoul dered screws 64 and is biassed
downwar dly by spring 65 between support pl atlé 58 and upper form bl ock 53.
Lower form block 54 is slidably nmounted on 35 uide nenbers 66 and

g
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70 whi ch co-act feicels Gomleionteosyactipeith éompleménbary tapecdedcdaices dip
bl.ocks 68. cLower p%ﬁ%@%@%ﬁ%ﬂ&éﬂ&@ ié@bl y retained in clanp bl ocks 68

by  shoul delsed s@Pe and are-bi asse
the die assenbly 50 of Fl Gog/em pregsure Paded7posrei shidably1rediadnedy in

schematic cross cﬁ.‘igﬁi ;ﬁg&dcﬂé eglst gif%ﬁfeféh FhEr8ws A 35hoNd hBeFlHiakded

upper form bl ock 5 apted f recl procating novenent only in a

vertical 15  pP¥aLAMYe ¥aPRIHOIHA- form bl ock 3a of FIG5 is al so

adapted for slidable novep 9 nsRol8’ thehid@le PaSdémbIF hsOWoEe FIdes in a:
el enent s a, 53Q ,and 53c .correspond in function with elenents 3a, 3b and
3c H’FIG§§. I n éea*rﬁ’&ﬁ"r%ﬂ“'illustrated in FIGS 8 to 10, 20 t he

metal sheet 100 is inrI&I 19 shesrs at echéhatidi emmenbeytionand diséw

supported on | oyer pressure ;pa in the position shown in FIG 8. I n
its initial ﬁgtgﬁoéﬁ&%%ﬁ%’yﬁgﬁper portion of die assenbly 50 is full

retracted with support pl &se BBowpi ngnaddiGisfOupmeppermsdorm block 53 is
adapted for reciprdqating movement only in a vertical
15 plane whereas the upper form block 3a of FIG 5 is also
adapted for slidable movement in a horizontal plane.
Otherwise, the elements 53a, 53b .and 53c correspond in
function with elements 3a, 3b and 3c of FIG 5. .
In the embodiment illustrated in FIGS 8 to 10,
20 the metal sheet 100 is initially fed into the die
| assembly 50 and is supported on lower pressure pads 72 in
the position shown in FIG 8. In its initial rest
position the upper portion of die assembly 50 is fully
retracted with support plate 58 lying against upper base
25 plate 51, ' ] '
As the press cycle.commencas,'the upper half of
die assembly 50 moves to the position shown in FIG 8 with
sheet 100 initially clamped between upper clamp blocks 55
and lower pressure pads 72. The hydraulic ram (not shown)
30 connected to support plate 58 continues to urge the upper
portion of die assembly downwards, moving lower pressure
pads 72 (and the sheet 100 clamped therebetween) to a
fully retracted position resting' on the upper surfaces of
lower clamp blocks 68. '
35 - The hydraulic ram (not shown) continues to urge
support plate 58 downwardly against <the biassing

upwardly by springs 74. FIG 9 shows

y

influence of springs 62 and -this in turn. brings upper



25 plate 51. As the press cycle conmences, the upper half of die
assenbly 50 noves to the position shown in G 8 with sheet 100 initially
cl anped between upper clanp bl ocks 55 and | ower pressure pads 72. The ..
hydraulic ram (not shown) 30 connected to support plate 58 continuesyto
urge the upper portion of die assenbly dowlwards, noving | ower pressure

pads 72 (and S 0 a t ween) tg a fully retracted

posi tion rest?ﬁ%morﬁff%%ﬂgpggr gﬁ? acée‘éet{%ﬁb& oﬁgﬁcl% lﬁ‘lp&e%/?s 5'8?%333 of
The hydraul i cshest( 100 asaimstc e hids sing rige ugnes tof pdpt tng 565 . |
downwar dl against th ' I gk 4w | C ' 2 ' [ Sal |
turn. bri %gs gpper 1%tf g{r:ﬁff)l %15%3“?% 2‘&%&:‘2{: g\?\?ﬁ‘ﬁ' tﬁggﬂégtéas&ﬁ ace
of sheet 100 aB¥PRstEQ¥® Biacki 54 iif | aeteated apfi dpwex feormhbdopki Bd the =

hydraul i 8 ranmeoeesectswaids | ¥R UnddrPhLELcdS Jfs gRdeet 9bANngs! %Vx‘!li{ Jr{%.' m
bl ock 54 5 gD es war ds tq$ un rsE face of sheet 100 as suppo E’p ate =
58 moves t owaPd8Phe UpPaVesu oA bﬁeruﬁﬂﬁ"ﬁn BrEERCe3 of puPPRE |fQmN

form bl ock 54btowis 5i3nt 0 A®nthet lowelr form bltesi 54 08omeSUBREL! codtdlct 58
conmes into speulta us ct JWth th r syrface upper - form 10
bl ock 53. Dur*"%ht heﬁl naﬁﬂgé geslwc?f‘ tr%@%ﬁyg‘g tﬁz‘aﬁﬁpersoéndggﬁﬁér AaHEa
bl ocks 53, 54simulpsneous condiandt wilth btheveuppehestrfacél ofkapper Forns
defornegoupmaﬁgggkagg.sinultaneously upper clanp bl ocks 55 are bi assed

: y

i nwardly 15 coaction bet ween t aper ed faces 55a and SZQJ
respectively of clanp bP¥ERag-Fhendfinat grages ®f tyavehecofatbet uppemwer

clanp bl ocks &faanewiedormashokdy 580acs4 OF&hGet%\‘gf?i&R”er”Eﬂéé{y Joo

tapered faces,of nenbers (pot shown) attached to t ront and rear
f orm 20 bl BE WS&“a%d’eenﬁ"ﬁ'Pap’gg"%fG (e ¥ Gleodefornedpupvasfiys@nd
respectivel y simubbanebusilyyh upper ianh BMERN! S5 ad@PBlagkal ibkacied yo3
unti | algl nal b{,estcgg@cibgn 31§eéwh&“ﬂ | ntglg&gdandféiéesg | nSSFal G 1321'& 57a
respectively of clamp blocks 55 and side platee 57. At
the same time lower clamp _blocks. 56 _ai:e urged inwardly by
coaction between complementary 'tapere_d faces of members
(not shown) attached to the front and rear ends of form
20 block 54 and end plates 80 (see FIG 10) of clamp blocks .
56 respectively in concert with the inward movement of
upper clamp blocks 53 until a final rest position as
shown in FIG 9 and also in FIG 10. | \.J
It will be found in pract-ice. that in pressing
25 of tiles having the general configuration shown in FIG 6
any wrinkling of the front face 81 (FIG  10) of the
shouldered step is avoided.
After the pressing operation is concluded, the
upper and lower portions of the die -_ assembly 50 move
30 apart and the relative movement of the vai:ious_ components
is the reverse of that in the press closure cycle. With
the upper and ‘lower portions of the d.ie' assembly 50 in
the fully retracted position, it will be noted that lower
pressure pads 72 elevate the 'she.et feedstock above the
35 lower form block 53 to permit the sheet 10 te be advance
through the die assembly 50 without fouling on any of the |
components thereof.



It will be found in practice that i n pressing 25 of tiles having the
general configuration shown in FIG 6 any winkling of the front face 81
(FIG 10); of the shouldered step is avoi ded. After the pressing operation is
concl uded, the upper and | ower portions of the die assenbly 50 nove 30
apart and the relative novenent of the various conponents is the reverse of
that in the press closure cycle. Wth the upper and | ower portions of the
die assenbly 50 in the fully retracted position, it will be noted that

| ower pressure pads 72 el evate the sheet flgedst ock above the 35 | ower

f bl ock 53 t t t. 10 to b d h he _di I
50 w thout foul | RESORCEROEPRL RE. EBRpSABAPLS, haRzan1ico 4hd e npcha®ieal” ¥
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| mredi at el ya2ppeigat pkBateal Erefl pidsgachethat shgenressing die and

pressi ng process_in accor dance wi_t present invention |s applicable to

a wide range of REt¥Rlknt BFi APWeddsipdyi pPRPAZSRY &0 Rafbdlledyan@idzessee
variations tRat theraesslntgoaeéaaﬁaspr@aémqugh:blce@s inolaccordance with

th t, d ffect th '
FonsT| o st oEhSonBEEERholAiPAS LeRaih BEDIIFBRLF th Ao "acF SBRE P fo et ler s
of soft ducmater&aﬁabscsmpbsasesoppdrlamlahmesnlmngarﬂﬂebhenﬁowexﬂ&tﬂddﬂ
e ety B0 eRickAeBedk kbl 8aRUdceoa0R | ML O SRk andor

vari ations my b rocess an ar at I nvent i on
wi t hout depakampgesr o#htehéameop9pawéﬁ:@§f anﬂopr@/c@m ds @ﬂ@aédapreéiﬁmve

springs enpleygd hﬂghhetléhgii'engt@bQ %}éeb.e (&%maaﬂgwsttlalfnlws% ORRI19]
devi ces such_ as hydraul i ¢ and/ o truts.

AIternatlveW}ldthétﬁﬁ§ab5§e€6n36néHF§t§f°Fh§°5tedwﬁt&ﬂeryﬁ}al *such ' as

copper or aluminimum.

Furthermore, it will be readily apparent to a skilled
addressee that many modifications and variations may be made
to the process and apparatus of the invention without
departing from the scope thereof. '

For example, .the compression springs employed in the
preésing die may be replaced with fluid operated devices such
as hydraulic and/or pneumatic rams or gas struts.
Alternatively, the movable components of the die which rely
upon resilient biassing means to return those components to
an initial or rest position may be actuated by complementary

~ramped surfaces in a manner similar to that used to move
those components in the first instance.



upon resilient biassing means to return those conpo
rest position may be actuated by conpl ementary raqu ﬂ B ’ﬁglﬁ; g' nner
simlar to that used to nove those conponents in th

CLAI M5 1. An apparatus for press fﬁinlng of sheet netal, said
apparatus conprising a press formng die senbly having opposed die
nmenbers novable rel ative to each otheréggﬁgﬁgetmeen an open position and a’
cl osed position wherein a sheet of net oduced between the die nenbers

in the open dosi tion i sAmprappadatius Loz rApesprLesningsodp sheet wetadsed

. position, Jaghd“ Bé?ggla%‘g‘ ”@dmﬁ?ﬂéi’ﬂﬁs dn LQEF”?%mﬁ% esaég enpeyed

die menbers ea |eeemen ere atirve to
adj acent dlehEW%ﬁSHQPERR¢ﬂ|ﬂia EPFBEFFONONGP#&IHﬁ}QN#¥ﬁﬂ¥9mﬁ%ﬁhtﬁEhﬁ§tm

sheet tg be mea:wéham bﬁea osaRtiic il 34 | ehobeat besalta% cwhéfemeaal
sheet be pressed whe

e uction ih area in directio ™
the netal 15 sheed, &é &l &f’éﬂlre& G hefoEre oﬁkﬁugiﬁgq?&&% nF ﬁ by
a correspondigiknOyestiionn ifshep mrﬁedi;reﬁt laons:ni bé peessingr tsﬂiéppfto

said-die eleqents to revent p o the net ) et we
di e el enents.*®® c10s8a pgg?ﬁt é%??ﬁ%ﬁ%ﬁiﬁ i
| east cert ai reh matdlnahabte Gaadﬂcppmsad dﬁelnénberd(zﬁnhoﬁnclaﬁbngd

i d d b |
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movenent bet wokament sl h@thed-st eeﬁwsntélpe Soamadt <£o nthezplaneduo%ct-hen

normal to {hadlaeabetNBos iRelp:Afadid dnd O1HCaPEASRA e ez d L1 6t | K6

novenent between said at | east certaln die elements parallel” to the plane

of the sheet e mREBNe o P pFRRsIMetal sheet ,be, pPressed WhersbP¥eddin
claim1l or clyddack{dn inWAgea in Ritisreagt SRENAirettieno\vflcthe bnevagn

o) ocLe8 U BRNR hS HEETbinsE. i SBEb =185 A" S8 GupEhse™
by a corresponding movement in the same direction of at
least certain of said die elements to prevent slippage of
the metal sheet between opposed die elements.

2. An apparatus as claimed in claim 1 wherein at

20 least certain of said movable die elements include at
least one tapered side wall adépted to slidably engage
with an adjacent die element having a complementary -
tapered side wall whereby _inu'use, relative sliding 1/
movement between said at least certain die elements in a

25 direction normal to the plane of the sheet of metal to be
pressed causes relative movement between said at least
certain die elements parallel to the plane of the sheet
of metal to be pressed.

\_’A—

3. An apparatus as claimed in claim 1 or claim 2
30 wherein biassing means is provided between selected
adjacent die elements of said die assembly to urge said
selected adjacent die elements away from each other. g
4. An apparatus as claimed in claim 3 wherein said
biassing means comprises a compression spring. E
35 5. An apparatus as claimed in claim 3 wherein said

biassing means comprises a telescopic gas strut.
6. An apparatus as claimed in claim 3 wherein said



4. An sapparatus as clainmed in claim3 wherein sai ld
corrprl ses a corrpreSS| on Spl’l ng. 35" 5. ~An appar'at ’”m
claim 3 wherein said biassing neans conprises a tel escopic *gasc

An appdaratus as claimed in claim3 wherein said WLl IIILN III

I1l,, Ill, 20 biassing neans conprises conpR@nentary tapered surfaces on
adj acent anabIe die elenents wherein relative sliding novenent_. in a

first plane bebﬂveesingalmleaa%lj sonprissse epuniamentai¥cstappred nBUFtases
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ween sal d c Ierren t.apered surf
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means for prefoelengnts dciRbak shoeementl cofh aoiwngnt udsaid oefvabi | diie

adj acent 1 e or both ed d
di e assenbPy. 839'e ments 4p gﬁiﬁﬁé igggg@%h&igﬁq}c A arm eaﬁg%{éy h_;!g%d%?
means for pref ocoaedioa dbettmtemln sdadd mﬁama@y MapexradisurireeRe. 15

9. A thod for tah et d
conprising the steps of |r1ﬁro |ng ﬁgeta o ﬁz@ﬁ " ﬁ%me%ﬁbgg’g'ggd cé.laeim

menbers of a prmmm@@m ylaetndes nﬁe%PﬁrﬁgPﬁgPEP@ﬁ’Emdé‘garﬂ? id

contouring ele : i N0a6£beHAEToRe ot
sai d net al shererﬁatb%tlmezée}rll sai 30 forn B Qdﬂgﬁ.ﬂﬂ&irﬁa % b tilo gidym:

s  of d di
ur §ing t oddt her 0@ RFHoRaths &@€§sof°£a?€l &ref“& a&he’éfeaelsteﬂ@%f%%i%& S&r i$RFe
el ements of sai @aq_laeaa%sqggm W th corrpl enentary contoured faces to

form t d ta h ' :
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reduction in pl areemsdi fensiprefoiming dsabdaimesipdet sheett CamRRiARS ng ¥oll

't her eof wher eby metal sheet in contact with surfaces of
the die elenents {0%19{& Hlvith.
15 A method for contouring metal sheet, said

method compr;sing the steps of introducing a sheet of
metal between opposed die members of a press forming die
assembly including clamping elements and contouring
elements;

20 ' rigidly clamping selected regiohs of said metal
‘sheet between said clamping elements of said die
assembly;

\*’ urgiﬁg together on opposed faces of said metal
, sheet selected contouring elements of said die assembly

25 with complementary contoured faces to form 5 contour in
said metal sheet while simultaneously moving said
clamping elements towards said contouring elements to
accommodate a reduction in planar dimensions of said
metal sheet due to contouring thereof whereby regions of

30 metal sheet in contact with surfaces of the die elements
remain stationary relative to the respective die

elements.
10. A method as claimed in claim 9 wherein said
! metal ‘sheet is preformed before entry into the die
35 assembly to form a longitudinal deformation adjacent one

or both edges of said metal sheet. _
11. A method as claimed in claim 10 wherein the



remain stationary relative to the r.espectlve Mm}mnts

A method as clained in claim9 wherein said netal. jma“mjm
rmation

before entry into the die 35 assenblytoformal
adj acent one-or both edges of said rret al heet A method' as
claimed in claim210 wherein the ?tal sheet |s preformed by a roll

metal  Shoet Raead Hhset ie frdAllud accor%?E%*%%;f%%%ﬁ%%gﬁ@*ipi o5 8
13. Ad2articl e fPoreentonsedpmetsdd anhiglehtoxmed bhycexresfdadriah the
method of apue@ie Qheétahikn’ ¢Re lbpparatus according to any one of
claims 1 to 8.
5 13. An article formed _from pressed metal sheet in
accordance with the method of any one of claims 9 to 11.
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