1 . 2278307 A PROCESS AND AN APPARATUS FOR FORM NG A PROFI LED
ELEMENT The present invention relates to a process and an apparatus for

formNg a profiled el enment which is intended particul arly,aﬁli.ig307

exclusively, for use as a heat dissipating el enment such 5
sem -conduct or heat -sink. Heat dissipating gl ements such as semni -conduct or
heat - si nks can be of various profiled forns but often conprise a
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the members are extruded and the profile of an element formed
from an extruded member varies acros-s only its width transverse

to its direction of extrusion.
US patent 4 884 331 refers to a process for forming a semi-
- 15 conductor heat-sink by cross-cut gang sawing in a transverse
direction a longitudinally extending profiled extruded metal
member. The extruded member comprises a longitudinally
extending sheet-form member having a plurality of- longitudinally
extending transversely spaced ribs upstanding therefrom. By
*0 cross-cut. sawing the ribs depthwise in a transverse direction at
locations along their length and then parting off a
predetermined length from a processed portion of the extruded
member, a semi-conductor heat-sink comprising a base member
:, having a plurality of transversely spaced rows of longitudinally
25 extending rib portions is formed. The arrangement of the rib
| portions enhances the heat dissipating efficiency of the heat-

sink so formed.

A disadvantage of this process for forming a semi-conductor

heat-sink is that it is relatively expensive and slow. The
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2 Cross- cuttlng of the ribs creates sharp burrs on the sawn edges which’
must be renoved before the heat-sink can be utilised. The additional st\p
of renmoving the burrs adds to the expense of the manufacturing process.”5 .
Because the rib portions of the heat-sink are formed by cross-cut gang
sawi ng the ribs of an extruded menber,, the rib portions of adjacent rows
are transversely allgned whi ch may I|n1t t he heat dissipating efficiency of
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upstanding therefrom said process conprising the step of renovings

| onganudiacaningp@redemsart portions from sone of said ribs by neans of a «
transversely acting punching neans. The process may include the step of '
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10 mitigate the aforesaid disadvantages. S R - —

According to a first ‘aspect of the . invention +there is \4'

provided a process - for forming a profiled element from . a
generally léngitudinally extending .extruded member having a
plurality of transversely spaced longiﬁudinally extending'ribs

15 upstanding therefrom, said process comprising the step of
removing longitudinally spaced aparﬁ portions from some of said
ribs by means of a transverseiy.acting punching means.

The-process may include the step of removing a number of

longitudinally sPacedf.apart portions from a rib in a single

20 punching operation._ _ - o - _ U

The process may also include the step of removing a |
longitudinal portion from each of a number of said ribs in a
single punching operation. | |
. The step of removing a_lbngitudinal_portion-from_each of a

25 number of ribs may be achieved by means of a punching tool
which, in use, engages the ribs sequentially within a single.
stroke of its operation;

The process may further. inciude the step of remoﬁing a

number of successive longitudinal portions from each of a number



3 of ribs in a depthwi se direction of the ribs. This may be achieved in a-
S|pgﬁg,punching operation. This step may be achi eved by a punching tool

whi ch,. in use, engages the ribs sequentially within a single stroke of its
5 operation, wherein the punching tool has a number of successive cutting
edges, each of which extends farther in a degpthw se direction normal to a
stroke direction of the tool than a cutting edge preceding it in the tool

stroke forward, direction. The process may .be such that_ the | h of
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be i.n transverse alignnent” ernatively,” the process may be such that the
rih porti aRgabeERi fhag A{BEr deRfieniaafly ongthidi ral Isimlacedtephet of its
portions fromadjacent ribs are not generally in transverse alignnment. The
process Naypebaticel) tildréire thé panthing tewl tiay af hembernofalsudcessive
| ongi tudi nal ly spaced apart portions taper progressively, or increnentally,
in a dept bwutséngd redgeen tearhd athewbichudextemdperfarthernr é8esad mgpthwise
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10 the ribs by removal of longitudinally spaced apart portions are
s generally equal to thellength of rib portions remaining after
such removal.

The process may be such that rib portions remaining after
removal of 1longitudinally spaced apart portions £from adjacent
15 ribs may generally be in transverse alignment.

Alternatively, the process may be such thaﬁ the rib portions
remaining after removal of longitudinally spaced apart portions
from adjacent ribs are not generally in transverse alignment.

The process may be such that the rib portions remaihing

0 after removal of longitudinally spaced apart portions taper
progressively, or incrementally, in a depthwise direction toward
the extruded-member.

The process may include the step of parting-off from an
already processed portion of the extruded member a measured

25 1length  thereof thereby forming a profiled element of
predetermined length. '

The element parted-off from the already processed portion of

the extruded member may be parted-off by a saw means, or



4 alternatively, by a punching nmeans acting normally to the -plane of the. _
extruded nenmber. Wiere the rib portions of adjacent rows of such portisps -
are not in generally transverse alignment, the normally acting 5%
punchi ng neans may be provided with a punch head having a suit-ably -
profiled cutting edge which, in4 use, .transversely engages the
extruded nenber in gaps between the longitudinally extending rib portions
of taktérmasieedy| ybypacashnchingimeansd aotingnaork@lly tolhthdrplens
according to the precedi ng paragraphs may be applied - to an extruded.
menbef the exfoudediwember.form heat dissipating. el enments such as-. .
semi -conduct or heat-sinks. Preferably therefore, the extruded nenbers arer
forned fYeereethe Bibappréiras of ta%la@etnﬁerma._pfccﬁmkm%tméraae, 15
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adj acent” rows may be arranged so as not 25 to be generally in transverse
al i gieeridig Cceibi priions of hthd taHmrsiers@fly tdwacedVvedisont tEaeR S
provi ded an apparatus for use in the process according to the first aspect .
of twwrtiimmstion, said apparatus conprising nmeans for conveying a '
| ongi.tudi nal | y ext endi ng extruded nmenber havin S _
10 The process according to the preceding paragraphs may be -

applied to an extrudéd member as aforesaid to form heat \J '__

dissipating elements_such aé.semi—conductor heat-sinks.
Preferably therefore, the extruded membe;s are formed from
metal or any other. suitaple thermally conductive material.

15 According to a second aspect of the _invention. there is
provided a heat dissipating element formed. from the aforesaid
progeés; said élement comprising a longitudinally extending base
membe:' having a plurality of transversely séaced ~rows of
longitudinélly exténding and spaced apart rib portions

20 upstanding therefrom.

<:\_ o

. The rib  portions may have tapered profiles widening
éfogressively, or incrementally, in a .depthwise direction
towards the_extruded member. | |

The rib portions-of adjacent rows may be arranged so as not

25 to be generally in transverse alignment.

Acéording tb a third aspect of the 'inventiqn_ there is
provided an apparatus for use in the proéess according to the
first.aspect of the invéﬁtion, said apparatus.cdmprising means
for conveying a 1ongitudinélly extending extruded member havihg

30 a plurality of transversely spaced longitudinally extending ribs



30 a plurality of-transversely spaced |ongitudinally extending ribs 5
upstéhging t herefrom t owards punchi ng neans, said punchi ng neans including
a transversely acting punch head, a die neans and a nmeans for inparting
drive to said punch head, wherein, in use, the die neans |ocates adjacent a
side surface of an upstanding 5 rib with theg punch head | ocated on an
opposi ng side of said rib, whereby the drive neans, in use, inparts drive

to the punch head to ga t t of th head.t. d
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10 The drive means may comprise a press.

At The die means may comprise a number of die members each of
which, in use, locate adjacent a side surface of a respective
rib.

Some of the die members may be capable of small pivotal
15 movement in a direction normal to the direction of travel of the
- extruded member to accommodate relative positional deviations of
the ribs of the extruded member.
The apparatus may include means for lowering the punching
means into contact with an upper surface of the extruded member
0 in a direction generally normal to said surface.
The means for lowering the punching means into contact with
‘the extruded member also permits transverse movement of the
punching means relative to the extruded member prior to the
punch head and die means being lowered to contact with the upper
25 surface of said member.
The punching means may include a row of punch heads and die
members arranged in a longitudinel direction relative to the

direction of travel of the extruded member to allow removal of a

number of longitudinally extending portions from a rib, whereby



direction of travel of the extruded nenber to allow renoval of a nunber. of
| ongitudinally extending portions froma rib, whereby 6 the drive negns
acts to inpart drive to each of the punch heads to cause sinultaneous ™
transverse novenent of the punch heads towards their respective die :
menbers. The punchi ng neans may include a columm of punch heads and 5 die
menbers arranged in a transverse di6ection relative to the direction of

t he extruded er, to w renmpval
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10 respective die members allow1ng a number of . 1ong1tud1nally
extending portions to be punched from each of a plurality of
adjacent ribs. | | |
The apparatus may include a partingéoff tool for parting off
a predetermined length from a portion of already. processed
15 extruded member to -ti_:xereby form e. --'pro.filed element = of
predetermined. length.
The_ parting-off tool may be a saw means.
‘Alternatively, the parting-off tool may be a punching.means
arranged to act normally to the plane of the extruded ﬁember and
20 said means may include a punch head having a suitably profiled u X
cutting edge which, in use, transverseiy ,eng;ages the extruded
member in gaps between longitudinally extending rib pOrtions of
transversely spaeed rows of such portions.-;
‘According to a fourth aspect of the present invention therez
25 is provided a punching tool when used in the-apparatﬁs of  the
: invention", said tool comprising a number of successive planar
-Hladé .members. arranged along its length, wherein each: blade.
member extends farther iri'.a_. depthwise direction than an adjacent:

blade member preceding it in a tool stroke forward (cutting)



bl ade .nenbers arranged along i-ts |length, wherein each blade nmenber extends
farthgps in a depthw se direction than an adjacent bl ade nmenber preceding it
kn a tobol stroke forward (cutting) 7 direction and each bl ade nenber

has a | eading cutting edge extendi ng w dt hw normal to the plane of the

bl ade and an arcuate cutting edge extending rearwardly from said | eading
¢utting edge. 5 The, bl ade nepbers may be of increasing wdth al ong '
t he | engt h%d‘rrecq’r'é"%olanidn £RENt oBlade JrIBeK wae® (But tEREINAI reREFERG T9RPe
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| eading enguyertigpreddgeer eof having been processed in accordance with the
process of the invention; 15 Figure 3 is a plan view of a profiled

el ement sf or med The t be adeocembetst hgay N\t igln; ihtgeas8ifgl Swidtk| evbdesl the
side view of section X-X of figure 3; Figure 5 is a schematic bl ock diagram
of an appalangth?0 cftcorlte ngtodolt hini nvhet | boplFi gureké | foxmwaed ar(@artting)
sectional -end view of part of the extruded nmenber engaged by a die neans
form ng paddrectilem.apparatus of the invention; Figure 7 depicts a die

pl ate; 25 Figure 8 is an enlarged side view of a punching tool; )
The  foregoing and further features of the present invention

will be more readily understood from the following description
10 ZWith'reference to the accompanying drawings, of which:
t,} Figure 1 is an end-on view of an extruded member ;

Figure 2 is a plan view of the extruded member of figure 1
with a 1leading end portibn thereof having been processed in
accordance with the process of the invention; _

15.  Figure 3 is a plan view of a profiled element formed by the
process of the inventioh;

Figure 4 is.an elevated side view of section X-X of figure
3; | . |

Figure 5 1is a schematic block diagram of an apparatus

20 according to the invention;

~ Figure 6 is an enlarged sectionai end view of part of the
.extruded member engaged by a die means .forming part of. the
.apparatus of the invention;
) Figure 7 depicts a die plate;
k 25 Figure 8 is an enlarged sidé viéw of a punching tool;

Figure 9 is an end-on view of the punching tool of figure 8;
Figure 10 is a plan view of another extruded member with a
1eading edge portion thereof having been processed in accordance

with alternative aspects of the process of the invention;



Figure 9 is an end-on view of the punching tool of figure 8;' Figure 10 i.s a
pl an view of another extruded nenber with a I-eading edge portion theredf{s
havi ng been processed in accordance with alternative aspects of the process
of the invention; 8 Figure 11 is a plan view of a profiled el enent
formed by the alternative aspects of the process of the invention; and
Figure 12 is an enl arged plan view of 8he elenent of figure 11. 5

Referring, to the draw ngs, figure 1 shows an end-on view of an - ext ruded

menmber Jfﬂu’ﬁ%n%% $¥n§ P&arlof@awu&fna IRFO%&%&]@“%&WW% B¥sEhfenber

12 (npre sily seen in g n urallt ,of trapgsversely spaced
oAU SReRt A oF Hhe halBth oo i BRESY i PR EBRY Face renbor .
subst ant at,1 g laa[]% a ar egf o] f the

i nventi o#fidye ?‘% grsl I’?I(!:-ji B,%.n &ﬁeéfae{% hﬁ:h ‘lérg?oogl ffegnﬁ el%ﬁraef ZEﬁ % :
shows,. in plan, the extruded nenber 10 of figure 1, which is- of . R
-_|ndetern1nate | ength. ~ A leading end porti-on_10a of the extr.uded menber. _ :
s al r cesfedeniy 160 phe! Idrawiorsssefigure endshews bar eﬁﬁ'f—tdrﬂgvi)évfr bgomthe !
menber 10 to forma profiled.elenent 16 (see fi.gures 3 and 4). The: process o
of tare iextenidesh gewdrent | R0corpmpsdsinge at epongitedbnahyyl oegtendingl |y .
-extending portions 18 (some of which are shown in broken outline in figures

3 arhest themm tlhesepslealhenfnngo(m%seaqnly b?eeﬁe&ﬁls figure 2)t rBaviBgsel y

acti-ng punchjing neans. ‘Renoval of such port,on fromsaid ribs, 14
 resd@t lma}h t BF ThEPBAVEFSe é(nﬁPéFé?éil }Qé"@dx?éﬂ'f Yzoext'( F1RI dFABSwi th
't he J{iobae Ib p&f);[vagaiyzzfrd/u\yl“ Issatld bafeV et __erpu p) tgntlalltyheatrI bs

10 right angles to. the plane thereof. ' o | _ ) \J
.The process.. of the”.i':nvention ean,_- :tn pr1nc1ple,. Ib'e better i
understood from f:.gure 2 wh:.ch shows, in plan, the extruded
'.member 10 of flgure 1 whlch is of 1ndeterm1nate 1ength A.. '- .
leading end port:.on 10a of the extruded member has already been ' o

15 'partly processed in readlness for part:.ng' -off from the member 10'- .
to form a profiled element 16 (see f:Lgures 3 and 4) o o
| The process ‘of the invention generally compr:.ses the step of
remov:.ng long:Ltud:Lnally extend:.ng portlons 18 (some of whlch are
shown 1n broken outline in figures 3 and 4) from the upstandlng -'

20 ribs 14 by means of a transversely act1ng punch:.ng means - \J
Removal of such port:.ons 18 from sa:l.d r:Lbs 14 results J.n the |
formation of transversely spaced rows 20 (co_:.nc:.dlng w:.th_ the
ribs ) of rib portions 22. - I |

Whilst transverse punch:!.ng of the ribs 14 to remove e

25 1ong1tud1nally extend:.ng portions 18 ﬁ'cbnld" be a 'step wis.e
process along the length of each r1b 14 of the extruded member
_10, :|.t is :Lntended that a punch:Lng means capable of sequentlally
engag:.ng a number of adjacent ribs 14 at a number of locatlons

along extended portions of their lengths ‘in  order to



25 longitudinally extending- portions 18 <could be a step-w se
proce{g«along the length of each rib 14 of the extruded menber 10, it is

i nt ended that a punchi ng nmeans capabl e of sequentially engaging a nunber of
adj acent ribs 14 at a nunber of |ocations along extended portions of
their lengths in order to 9 transvers@y punch a nunber of portions
fromeach of said adjacent ribs in a single punching operation is enployed.
The punchi npanseassedyl dphnchr osessombepntesd| |-t fores sifawmf eadd oldfl edaid
el enent 16 forned by this process is 5 determ ned by the width of the
extryded nedhacenei mibs coessediagl e unchrind cherabidnr igaranmipydd. a The
portion of said extruded nenber. Experience has shown that transversely
punchi ng pR¥RFRHRI18eARENFPHEC PBsPYRCESE9TNEONEER L -excessi ve burring of

edges of 10 thg rib,portions 22 | {ke,cross-cut sawi ng), and any burring,
Which does occlpei S188' Sf R depREble| SYERSREA Mo SRS ok F 1 LR BFORERS is
processin - u S s | [ ' :
ppar artie SBEFBRIRER Hy hebEanns S vk “EAFERRLE MeiRes” PELAY, Brg¥seea
el ement s - anden8PRRRALHS HRBR Fo TBANSLIR I £Yi&Y SF 8X16UdSHruded:
menber 10 ?%mar S a pgnching nmeans 34. ijgﬁent éfq?%e extruded nenberrfbed
I's controlh&fbén, a step-wi se fashion to provide intervals during which the
punchi ng neans 34 engages respective portions of the extruded nenber. 30

The punchi ng riEsgperBdncenhmiss eshan | ehat aranswetselgapurminialy ngotobbhsand
a die neans which, in use, engage the extruded nenber 10 such that die
menbers 36ExXdmgthe Gibsf Wdhadeks metindehdcfite exdiessdive. tappaing vef sedges of

surfaces of ribs_ 14 ) ) ] i
10 the rib portions 22 (unlike cross-cut sawing) and any burring

\ which does occur is at an acceptable level and does not require
further processing to remove it.
Figure 5 shows a schematic block diagram of an apparatus 30
for use in the process of the invention to form profiled
15 elements. The apparatus comprises means 32 for conveying an
‘extruded member 10 towards a punching means 34. Movement of the
extruded member 10 is controlled in a step-wise fashion to
provide. intervals during which the punching means 34 engages
respective portions'of the extruded member.
20 The punching means 34 comprises at least one punch head
(punching tool) and a die means which, in use, engage the
extruded member 10 such that die members 36 (figure 6) of the
die means locate adjacent respective side surfaces of ribé 14
and the punch héad locates to an opposing side of said ribs.
25 The punching means also includes a means (not shown) for
imparting driving force to said punch head to cause said punch
‘head, in use, to move transversely past said die members 36
resulting in the sequential removal from each of the ribs 14 of

a longitudinally extending portion 18 thereof.



and the punch head | ocates to an opposing side of said ribs. 25 The. >
punchi ng nmeans al so i ncludes a neans (not shown) for inparting dr|V|n§i
force to said punch head to cause said punch head, in use, to nove .
transversely past said die nenbergy36 resulting in the sequential renova
fromeach of the ribs 14 of a longitudinally extending portion 18 thereof.
10 Figure 6 shows an enl arged sectional view of a part of the die neans 35
f or m ndi@YFE 16 ofhPNE AppAntarged Teeckienakaidieys afs ahBARTI RLerddiRenent

SoALEMIRLS Whs CFOTTISgs S, BITS (R A% (RRRR w@“sﬁﬁsf‘fi&'séed B¢ Hing.
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36 whose free ends,- in use, locate in gaps-bétween ribs 10 "14 of the +

_sexthedegxfpuled hensk Whioc hs Baads C whleACtb@ing - Toireyeld agswatda tﬂeépect ive

-rib. However, the -further die nenbers 36 are pivotally nounted to ,
supmnm:mgwrmeaﬂﬁ Ba. al The shimed adianmembert k6a r dss\Vscxcgadsohi ans of -
their free ends to allow for deviations in the ribs along their lengths. 15°
Theidieewf rthe getppasatsssaeh opp@s ikepdia i thatfof hbhef pypchfingi aneanmers 36
are shown, gure 7 shows ogne die nepber 36a which is a plate of hardened

st 8él- abé"@@ 4"11% 1 (REERE) %éua?rléo %Fgl‘é‘tie%G@ i pupber afe Eurther die nrerrber
36 _al |l ows t uttlng %ortlﬁn of, the qghl head to %E% t 0 sugcessive
di BERORES S 2’%‘°%e Fott PBAS364 Mo i8S e | +BwEaPfe ERSd Bt the
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(punchin
~ surface of a respectlve -rib. However, the further die members 7\Jf

.36 are pivotally mouhted. to support member 38 to "allow some
- Variance'in the transverse positions of their free ends ﬁo allow
-for deviations in the ribs along their lengths. -
The view in figure 6 is such that a portion of the face of .
die members 36 are shown._'Figure.ﬁ shows one die membef 36a .
which is a plate of.hardened.steel.about 4" (10 cms) square. A
slot 3éb in the face of each die member 36 allows the cutting
portion of the punching'héad_to pass to succéssive die members.
The.poyﬁion 36c of the slot allows the back edge 6f the blade to -
pass through the die. _ | -

| Figures 8 and 9 show different views'of a tool 40 (punching
head) particularly suited for use in-the apparatué_BO to prévide
avrelatively fast.speed of operation. The tool 40.is designed
to sequéntially“engage each adjacent rib 14 ac:pss'the width of
'a extruded member 10 thereby seguentially. removing —a
'loﬁgitudinal portion  from each rib 14. “In a preferred -

‘embodiment, the tool.has_a-number'ef cutting blades 42 (a, b, c,

d,) which are arranged-behind each other along the length of the -



head) _particularly suited for.use in-the apparatus 30 to provide a
relatgely fast speed of operati-on. The tool 40 is designed 25 to
sequentially engage each adjacent rib 14 across the width of a extruded
menber 10 thereby sequentially renoving --a longitudinal portion
from each rib 14. In a preferred enbedi nent, the tool has a nunber
of .cutting blades 42 (a, b, c, d,) which are arranged behi nd each ot her

along the Jengthoof the o ¢ 89haA0h1 agEadRL UL i KL dlRde ddt itd eadbRI 44
AT dthni Se bl f

cutting edge 44 extendi ng w dthw Ina direction nornmal to the ané o
the blade e%%éﬁ/lrf& CHREEhRYEL NG, ed0@i48ceibandidknd the yHeanglahet RE the

bl gde rearwardly away from said |eading edge 44. 5 In use, a blade 42
of the to@1zHe i $ndauaedricuARgaget ting dedger hecextferalinidy W thet lpane of
extruded nmenber 10. Movenent of the tool 40 transverse to the extruded
merger 10 ttruddndderdandindiy wanof soyesaid figadingl @9 Hed arcuat e
cutting edge 46 to cut through the rib 14 punching a portion 18 fromthe,
rib 145 The Il pwe. oh bbagentReaff £bm LRl A9 AZs cRUSES it egrde i 81 F§

im | to the bl ad tti file. '
ELE 5 _gédr%wiaq?%fiu%ﬁs%é”ieﬁro%oLqr?%ne%fgreﬁécﬁE@éﬁ%ﬂ bR SF the
extruded nenher 0 prevent hed ' i .
fol Lovi ng dh%?wgt’o’%ﬁlgﬁfﬁgs e, Fhe DEISNEY nBELS 078 HRubEdT it 18dding
00 ex S ou bl ;
%gefggségﬁé éétgﬁggggﬁ%ggg?eﬁge AR ate HMAtilptege dkr A Shit

the tool 40 results in a nunber ©of successive

Fongi t udi naly peg | RS 18pbain GusiMes 41 BBreash nieb fiom tH&erwbdila.of The
| eadi ng cutting edge 44 of each blade 42 (b, ¢, b, 20 a) increases in a

tool sty okgprftarcsar ds( cptihbhed direst it (rib. Hasmmar i phofidel efubstantiafly

mnth-btade 42d as viewed in figure 8) of the tool such that a preceding

bl ade™42 mimdildas sonthe blade cutting profile. The arcuate cutting edge
46 also cuts to remove the punched out portion 18 of the rib 14
away from the extruded member 10 to prevent. such punched out
portions 18 from fouling following punching operations.

15 Each blade 42 (a, b, ¢, d) of the tool 40 extends outwardly
beyond the next blade 42 such that one stroke of the tool 40
across the extruded member 10 results in a number of successive
1ongitu<§.i_nal portions 18 being removed from each rib 14. The
width of the leading cutting edge 44 of each blade 42 (b, c, b,

'0 a) increases in a tool stroke forward (cutting) direction (i.e.
from right to left starting with blade 42d as viewed in figure
8) of the tool such that a preceding blade 42 provides some
clearance for a following blade. The depth of each blade 42 (d,

c, b, a) decreases in a tool stroke forward direction, i.e.,

e

25 from right to left.
The use of this preferred punching tool 40 results in the
rib portions 22 of the profiled elements 16 formed by the
process of the invention having tapered :profiles (figure 4),

being wider at their bases adjacent to the base member 12. 1In a



cl earance for a follow ng bl ade. The depth of each bl ade 42’(d, c, b, ‘ax

decreases in a tool stroke forward direction, i.e., 25 fromright to left. -

The use of this preferred punching tool 40 results in the rib portions 22
of the profiled el ements 16 forned by the process of the invention having

tapered prof| I es (figure 4), being w der at their bases adjacent to the -

base nenber In a 12 not shown ¥bodi nent , the bl ades 42 of the

punch ooI rof i th r|b ons
ROk eeé&%cﬁbwé’ 1S Blades A7 vﬁ‘hfgerrﬁ‘%g GhPRE Eredr Badie The
re | f > hi ( n n th e Jded ,
PBLRTalde PHENH, SRS 2bgpishandal Nl t il Brdhle il
por%&e&u@ %We?&e@ﬁatl}l_?ﬁ apYed it dHeihisagease, of equal length
he rib portions 22 he wi dth of the gaps 23 can be of any length but«
are prefrpeablepergitilor rot efigs hphachbegr bpepatibnnalsdig the lenddwesent of s
t he extruded nenber 10 relative to the punching neans 34 is controlled by
Bhethenesyamdedremmba? 10 t hesghtsi ini shentirengédrmahiont o puwﬂhunganeans
34 may itself be novable relative to the extruded nmenber 10 which, in such-:
a cdde tq/mmomaeoﬁemi%tmrm§/ 225separa\¢wr3| Ky gapeinghi wpiskararess
havi,ng only one punch ad punchln r'_Fdé)rand gssoci ated die neans could
be &BnFP&FIE&SFb ﬁF%é%E%? £§¥#¥ HQ¥§%QQFE§ZW se nanner as .

rib s

af oresa referred enbodi t the unch urallty of
punch hggas é;ng Sdi € RBan arFﬁhgg ePﬁgﬁs _

pl u nt .1 ighs, %g} S @gended portlons of =
the??EF%%Sgﬁgagg? glhu Eané&hs reﬁ%%%ﬁqgﬁ ﬁﬁhbé?- o
10 Movement of the extruded member 10 relative to.the punching f;;é"

means 34 is controlled by the conveYancé means 32_a1thbugh,.it
is envisaged, that the punching mean5'34'may-itself be movable

. relative to the extruded member 10 which, in such a case, would
be held stationary.

15 Whilst a punchiﬁg means 34 having only one punch head
(punching tool) and associated die means could be controlled .to
process.the-exttuded:member'in a step#Wise'manner as aforesaid,
in.a preferred embodiment the punching means has a plurality of
punch heads and a comﬁon die means arranged such that, in use;-a_

20 plurality of adjaceﬁt ribs - 14 can be engaged over extended 'fﬁ;}
portibné'of theirAIeﬁgths for simultaneous  removal of a_number |
of longitudinally extending'poftions 18 from each of said :ibs
14. . In such an arréngement, the drive ‘means. which could be a

press is arranged té-_' provide a driving force to each of said

25 punch heads. The punch heads may be driven simultaneously or

sequenﬁiélly;

" Figures 10 to 12 show an extruded member which has been
processed in accordance with the invention'tp provide a profiled

element 16 having a'different arrangement of rib pdrtidns 22 to

2.



of longitudinally-extending portions 18 fromeach of said ribs 14. 1In such
an argagngenent, the drive neans which could be a press is arranged to
provide a driving force to each of said 25 punch heads. The punch heads
may ‘be driven sinultaneously or sequentially. Figures 10 to 12 show an
extruded nmenber which has been processed inl?ccordance with the invention
to provide a profiled elenent 16 having a different arrangenent of rib
portions 13 that,shown in _figyres_3.and 4. .Li.ke nunerahf are useg
3 T e

22 to
PO Henor o Gty ShoWiL in T iSHPES  30aning’ oo Rih nifieral 6 AL &) 2adas
o e AT _ | _
Ponut o e padte S PERYCARBCRABCOHEN RN oy el 4 DEARE AEERKECGs
i s proces £OnL00h! @64k0 adapt Bﬁl?lnléa‘ﬂa‘ﬂ:tllé Y exhgagpty MBMehal@ Bib 14

contyoll ed transverse novenent as we asS | ongitudi nal” novenent relative to

the extruded reiRes & 0L dHdgDiud ISR GeRgending pPrOLes SiOGcReref porsai d.
One advantage of this process is that it provides a profiled elenent 16 in
whi ch tshe ri b T t paneh2Agofmesthsacdat irs bprdédeaserstcagpgacdd.ed . €0 @olaptn to
transverse alignnment. It is not possible to achieve this arrangenent of rib
portions 22uby widtsh- cof sewktryded wmegbex | 10 b br t9HHrelked transverse
one- behi nd-the-other in the 15 transverse_direction. The gﬁg rafus used to

produce t MOYSHSSI | &F elEht 3% gEPRIHFRYLRRE JHRECBR Y h B L¥or ntig the
P Rl Sl B el BRSO R PR TS e
whi ch, i”é%%%eégfa,
10 One advantage of this process is that it provides a profiled
~ element 16 in which the rib portions 22 of adjacent ribs 14 are
staggered, i.e. not in transverse alignment. It is not possible
to achieve this arrangement of rib portions 22 by cross-cut
sawing in which all rib portions lie one-behind-the-other in the
15 transverse direction.
The apparatus used to produce this profiled element is
generally the same as that for forming the profiled element 16
of figures 3 and 4.
| Thé punching means 34 comprises at least one punch head 50
WL and a die 52 (shown in position in figure 12) which, in use, are
. lowered into contact with an upper surface 54 of the extruded
member 10 such that the die 52 locates adjacent a side surface

of a rib 14 and the punch head 50 locates on an opposing side of

said rib (see figure 12).

¥

25 The repetition of the punching operation along the length of
each rib 14 results in the transformation of a rib to a row of

rib portions 22.



| owered into contact with an upper surface 54 of the extrudéed nenber'er

such that the die 52 | ocates adjacent a side surface of a rib 14 and thgf -

punch head 50 | ocates on an.opposing side of said rib (see figure 12). %%
The repetition of the punching operation along the length of each rib 14
~results in the transformation of a rib to a row of rib portions 22. 14
The punching head 34 is novable transueysely relative to the extruded -
menber 10 to all ow said punching neans 34 to process extruded nenmbers 10 .of
var i ous Theapansisiagy hizas . 34\hi$ smovablachragswenrelys riedeitiyeortioy Whee punch
head 50 and 5 die 52 could be controlled to, process the extruded nenber .10
i n §XSrupeq JeemRemet Cataf 8Has¥i ®adth B‘%‘F@’ggr B§28%8n ot nERt RFREGRMchi ng =

means, 34 .h a plurality of punch heads 50 and.their respective dies 52 -
T eBRE AR mepet: 10h bt el MY W LS oo e hende o6 and

dies 52 e.a "NERYA . 10,5, adli, t Libhs 14 LEXL ' ions: <
of thei PR F6 HgtiEind tadind s PEAGERR! chAPoohd, B KR R | )
6xt gRdi B3 RYUIPNSe 180LERBM N thy Prit Bl UK ER:FhQEE Cmddbek A e@ch- of
said ribs 14.- In such an arrangenent, a drive nmeans such as a press is

ar r angaeg -wigevindanardaisvi afofes£id f oinach pfefSeited Sepbsdimaagdscid
simul taneously. It can be seen that the arrangenent of the rib portions 22
rel ptinching ewAnst Bér has thepluredpeyt iofe ponsh2beagisiei®r andediyit he -
~arrangenent of punch heads 50 of the punching neans 34 and this enabl es any
pat ¥eFResk1VeED gi BAs axrangssk dehileveat ik bgorfégusatéenawhanakipri atel y

desi,gned punchi means .34. . The a ratus also i ncl udes ans_60 (figure 5)
forigarutqqgg_sazli.ggpunc heads 50 %%% éies 52 engage a gliural?.t'y( otg )

10 adjacent ribs 14 over extended 'portio"ns' of their lengths for U B

simultaneous removal of a  number of '10ngitudinal'ly extending
portions 18 (shown in broken outline- in figure 12) from each o_f
‘said ribs 14. In such an arrangement, a drive means such "a.s.""'a
press is arranged to provide a driving force to each of said
15 punch heads 50 _simulténeously.

It can be seen that t'he':arrarlxgem'ent :of"'the' rib portions_ 22
relative to each other in their respective rows 20 is determined
by the arrangement of puhch ‘heads 50 of the punching means 34

and this enables any pattern of rib portions 221 to be achieved

20 by the use of an apprépr_iately designed punching means 34. - o _

The apparatus  also includes means 60 (figure 5) for parting-
off predetermined lengths of the already processed portion. iOa'
of the extruded member 10 in order to form profiled el’éxﬁ_erits’ 16
of such predetermined lengths. |
25 The means 60 for parting-off may be a saw means but this
would have the. di-sadvantage. of. creating sawn edges as diséussed
aforesaid. In the preferred 'embodimer.lt, the parting-off means _
comprises a punching means (not shown) arranged to act normally .'

to the plane of the sheet-form base member 12 of the extruded

-\



of f pradet erm ned-lengths of the already processed portion. 10a of the
extrusq'e,d menber 10 in order to formprofiled elenents 16 of such

predeterm ned | engths. 25 The neans 60 for parting-off may be a saw
means but this would have the. disadvantage of creating sawn edges as
di scussed af oresai d. In the preferred enbadi nent, the parting-off neans

conpri ses a punchi ng neans (not shown) arranged to act normall y to the

plane of wagpahiealo f45dn yRsen TeIlRbyL2a8ly! BEoRELE I s mdfIad Al dians

whi ch transversely engages sa menber ac

22. Consegugsdtweer Nrilhep6aceonbess. th@ohvsaqaehtwns igl ehd' e dvidte tohe
be.ih transverse alignment (figures 10 to 12), the profile of a cutting

edge 62 ofrithepbrudomel | gractamanmedhinog neanserudn berarsvensed alignment
accordingly and as can be seen fromfigures 9 to 11 results in step-w se
profil ed dfgemxes the prof ilrzéd dihereprofide of j 3 mﬁ@mdedﬁat Gheof the

proflled el ene sformedb rocess of the jnvention be utlllsed
as senP- cOf YﬁF‘h’e%? g gndeanseitusk (Bgg ﬁﬁﬁﬁnsy W&?MW nd

DS L0 han A8 BB B, AT POl A8
menber or pagfq&terdj%ergarg}prtﬁg ﬁyfﬁé}preﬂméﬁtg e d hermal |y conductive

metertal. It is env:.saged that the proflled elements formed by the

process of the invention will be utilised as semi-conductor

10 heat-sinks since their arrangement of transversely spaced rows

o  of rib  portions provides improved heat dissipating

characteristics. As such they should be formed from an extruded

metal member or an extruded member of any other suitable

thermally conductive material.



1. A process for forming a profiled element from a generallys:s

| ongi tudinally extending extruded nenber i ity of S
transversely spaced |ongitudinally extendindl nn#ﬂﬂlumﬂn u g therefidm
! ) d .

said process conprising the step of renoving Fongitudi*nal ly space )
apart portions fromat |east sonme of said ribs by neans of a transversely

acting punchi ng neans. 2. A procesdbas claimed in claim1, wherein it
includeéhéﬁgﬁftep of renoving a nunber of |ongitudinally spaced apart 10
porti ons™ arib in a single punching operation. 3. A process as - .
clai med4in cl g g r..2, fgger i Nt Jnclu ; t eq _of renqﬂr a, R

| ongi ftuéi'nal %o??’i%’r?%fsrsgm each?g?ﬂzih#un%er.?%%fég'%gsri__ se%ler?ta Si r?g 'eéa' s
PUNgBHBH#22B ARl thdinalAyPr RSRENANL! dxiethded ChdBed WSS 4

i ncTudes 157t he sfep of rendving a nunber of successive |ongitudi'nal . ¥

por plapaliegm ehchrahsvetisaler Spacéds longd tddinalilye ektesding afidde  °

ribs. b. A process as clained in claim4, wherein the step of renoving a -

Bunbpstehdingcesdiersfimmyi t Wwhith] porcesms ¢omprising 20thé astepberofdf - ri bs
is achieved in a single _punching operation. 6, A process-as clained in
anyrplevénnnd oncditndingddsi enared |aprith portierpsfrewrabdlepst teme ribs
by renovyal ,of |ongitudinally spaced apart portions are generally equal to

theOFefigLA DRI BYpBIEAnEn Ot EndiArFyekreey SGEATGeRyRGhingsmeans.7 A
Femai ni fg aft B TPRARRS B8P FORGTERG: hi PoRtRaded MERTbor bl SREIABR
‘i‘;j BRENsddPS oF CrGROFLAY! %.iHu%é?svﬁsfoﬁgkg'ﬂﬁﬁﬂkuy' Spaced apa¥t ,'_S_?‘.
10 portions from a rib in a single puﬁching operaﬁion. | B  ;;2
3. A proéess as claimed in claims. 1 or 2, .wherein it._"_i
incluaes the step of removing a longitﬁdinal.portion fromiééch
of a number of said ribs in'é'single punching operation. o
4. A process as claimed in c1aim.3, wherein it inélﬁdeé
15 the step of removing a number of successive longitudinal.
portions from each of a numbef of ribs in a depthwise direction
of the ribs.
5. A process as claimed in claim.4, wherein the step.of
removing'a'numbér of successive longitudinal portions from each
20 of a ﬁﬁmber of ribs is achieved in a single punching operation. _\Qﬁ
6. A process as claimed in any preceding claim, wherein |
the length of gaps formed in the ribs by removal of
longitudinally spaced apart portions are generally equal to the
length of rib portions remaining after such removal.
25 7. A process aé claimed in any preceding claim, wherein
the rib portions remaining after removal of longitudinally

spaced apart portions from adjacent ribs are generally in

transverse alignment.



8. A process as clainmed in.any preceding claim thrPin the .rib

portngs remaining after renoval of Iongltudlnall aced a art
porti ons taper progressively, or incrementally, in ?ﬂ! “ "H tion
toward said extruded nenber. 5 9. A process

f ronlan

preceding claim wherein it includes the st of partlng of
al ready processed portion of the extruded ngﬁber a neasured | ength thereof

thereby formng a profiled el enent of predetermined |ength. 10. A process
as claimed in &l ai m®, PRAEEERN asheckrEMedt 1paransy- B¥¢c¢gbﬂ9t kd- a4 e ljerein

d f th ded
uncht g ﬁ&%ﬁt Tk .",péqaqeﬁ?é {;qu%a:{‘r‘?a‘;nb%{aét«%?r AP o sy og a1 By
rocess as c 10
of such ol a@y%raop%'rﬁ‘lagﬁe A et oG LL O POLY, B2 An AU 1P in
normal |y acldent yned Qi dEef 5 NaSwr @ W NERE-(RA eribéel Labl v prof i e

cutting edge I n use, transversely engages the extruded nenber in

gaps bejween tge | ongi pudbeak! asL Xt PAThEd b 3y t bPEGedinghelaians wheréin
spaced rows of such portions. 12. A heat dissipating elenent

conpri si ndt afnc®X@esdasthd osgepudifaphyt tud eoflf nd riors came afleealdyy i pgocessed
plurality of transversely spaced rows of |ongitudinally extending and
spaced aparirtimdrb ofporhé oextrugedandinhgr ahGE@BNG#ﬁ lgnertdi thergof gepereby
between said spaced apart -rib portions nmoved in a 25
transvers qmmiﬂgrﬁ]RﬁRﬁ%&?Qﬁﬁ%ﬁﬁ?@%ﬂQﬁtﬁ%ﬁﬁ?ﬁﬁﬁﬂ&n%ﬁmﬂ$?% Bortions are

fornmed of nmetal or other suitable thermall conducti ve terial I
11111111111112Pr111 P41 18729$%518° elainga’ Ypy A1odE 'S URLEELR the dlement

.K;P parted-off from the already processed portion of the extruded
" member is parted-off by a saw means or a punching means acting
normally to the plane of the extruded member.

11. A process as claimed in claim 16 in which the fib

portions of adjaceht rows of such portions are not in generally

15 transverse alignment, wherein the normally acting punching means

has a punch head having a suitably profiled cutting edgé which,

in use,  transversely engages the extruded meﬁber in gaps between

the longitudinally extending rib portions of the transversely
spaced rows of such portions. |

40 12. A heat dissipating. element comprising an extruded

longitudinally extending base member having a plurality of

transversely spaced rows of longitudinally extending and spaced

apart rib portions upstanding therefrom, wherein the gaps

I

between said spaced apart rib portions are removed in a
25 transverse punching operation and said base member and rib
portions are formed of metal or other suitable thermally

conductive material.



in the rwb

13. A heat dissipating elenent as clai
portions have tapered profiles w dening pro ress

i ncrerrent y
in a depthwise direction towards the ext JI i imm
A heat dissipating element as clained in cI S ein the r|b

. portions of adjacent rows are arranged so as not to be generdlly in __
transverse alignnent. 15. A heat' dissipating element nmade by the
process ¥Cor i nGela® aﬁysﬁipﬁtﬁhg’s didmertl. ad0 claimd®. in ABlag@pparafus
for forming profiled elements, said apparatus conprising neans for
conwdigmein a thengixtili nabryle»wendlan@ extapehced neprorf ilasi ng«r:edepthgal ity
~of transversely spaced -l:ongitudi naI I y extendin ri bs upstandi 43

themqgé’rﬁﬁweﬁhs pOichilf§remeataillysai din puAchBepthvises dirsciion a 15

transvers y actin head, die nmeans and a neans for inparting -*
dri V& Lﬁ?&‘ﬁrﬁ%‘%%mr‘ﬁweﬁ n use.the die rreans | ocat es adj acent a

d f d b wth th h h J d X |
§pp§sfﬁé4§f§e%fﬁaﬁé’3ﬁ”' Py 1P 08 ROAHBSE (3 LGRSt ST arive

{0 Uhe REHLEAhE Or2 pbRHSEnLT 3BSKAGSEHRY e L L

t owards The means resalting i renmoval fromthe ri
| ongidrtudicnadd )géi@ﬁ@lﬁgupoéia\z%\réf?éeﬂr%ﬂent An apparatus as clained in

claim 16, wherein the die conprises .a nu of die nmenbers each of which,

i n use, Usacat @ 25heat] adaebipatiity Swiarmtof madespbgt i ¢he i lprdfess An
-apparatus as clainmed in claim17, wherein sone of the die nenbers are -
capagiconsfing v ainynmenelding I whrkkti on normal to the direction of

travel of the extruded nenber to accommodate relative positional deviations
18 the r1+5bs ofArt heaBRRT 5023 udﬁ@rrreﬁﬁﬁmlng profiled = elements, said u

apparatus comprising means for conveying a longitudinally
eictending extruded member having a plurality of transversely
spaced longitudinally extendin_g rihs upstanding therefrom
toward_s puuchihg . means, said punching_ means .ir:lcluding.', - a
15 transversely _acting punch head, a die means and a means for
imparting drive to .sa'i.d punch head, wherein, _in. use the die
me.a.ns' 10Cates adjacent a side surface of an Iupstanding rib with
the punch head located on an oppos:.ng side of sald rib, whereby |
the drive means, in use, 1mparts drive to the punch head to
20 cause transverse movement cf -the punch head towards the_ die | \J
meahs resulting in the .removal from the rib of a longitudinally |
extend:.ng portion thereof . |
17. An apparatus as cla:.med in cla:.m 16 Qherei'n the die
coﬁlprises a number of d:Le members each of which, in use, locate

25 adjacent a side surface of a respectlve rib. _

18. An apparatus as claimed :Ln claim 17, wherein some of
the die members are capable of pivotal movement in a direction.
normal to the direction of travel of the extruded member to
accommodate relative positional deviations o'f the ribs of the

30 extruded member.
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19. _An apparatus as clained.in claim16 or 17, wh [ us
I ncl ugg,s means for lowering the punching neans int oT"ﬁmHm]‘nmﬁﬁjﬂﬂNn upper
surface of the extruded nmenber in a di rect}dn generdlly nermal st 0+Sai d
surface. 5 20. An apparatus as clained in claim19, wherein the nmeans
for |owering i1Re puAohiapparedns as claomettiniclaimelexP¥rulddd whepeing|the
permts transverse npvenent of the punching neans relative to the extruyded
Uenber pr #BParatife MO ARG QX heOH§TLOTer 2 { PURGRERG: MERRS HAtO
pper surface of said, nmenber. 10 1. An aratus _as.clained in
clai ms 19BRE3ET KEFBi na?hé‘%hi%fzr‘?é:fnso;%nc?ﬁgese tﬂ)@?%f r%ﬁﬁ‘i%%r hedts &
and die nye .arr i | it udi nals «di ian relative to the
diFectiozﬁg?ggﬁégélaggggﬁ%agipf%?%% #&h%%ﬁd?g%gﬁkg%'renoval of a numnber of .
| ongi t gdi nal | ygext eRdi AR S 'O findd bin WE48RY1 6 hewHer¥en 18 hePMSans
act,s to inmpart drive to €ach of the punch heads to cause sinultaneous
transver seopDISWRYirdf the punchiheadtedy\aifitot kentakes peith vehdi @extruded
menbers. 22. An apparatus as clainmed in clainms 19 or 20, wherein the
punchi ng memberi recl swlepermitisuntraisypensd mevemeatd of e the rpwhehingr mesgsd
in a transverse direction relative to the direction of travel of the .
extruded mekbtiveo ta | rexovededf mambarbprier tendihaudyrgh yhezdepadngie
porti-ons from adjacent_ ri bs. 23. An agﬁﬁratus as clainegFin clainms 19 or

|

20, wher ePAingelpHRERh §onEeoRE acks va thathie WPPSE SHFEAGSE &fi 71 ASTPST 25
lurality of d_col f .h . and, .t hej i v
i o mRber s aPiow nd TRRTEFEET PO 1A i GOl nd® pot | Bhe PRaBSLn
punched oM £aGRAGA dlMP! i Wlefd AFER of | Binch heads and die members

\_/ arranged in a longitudinal direction relative to the direction

of travel of the extruded member to allow removal of a number of
longitudinally extending portions from a rib, whereby the drive
15 means acts to impart drive to each. of the punch heads to cause
simultaneous transverse movement of the punch heads towards
‘their respective die members. |
22. An apparatus as claimed in claims 19 or 20, wherein
the punching means includes a column of punch heads and die
26 members arranged in a transverse direction relative to thé
direction of travel of the extruded member to allow removal of a
number of longitudinally extending portions from adjacent ribs.
23. An apparatus as claimed in claims 19 or 20, wherein
the punching wmeans has a matrix;type configuration having a
- 25 plurality of zrows and columns of punch heads and their

respective die members allowing a number of longitudinally

(8]

extending portions to be punched from each of a plurality of

adjacent ribs.



20 24. An apparatus as clainmed in any of ctainms 16 to 23, wherein the
apparatus includes a parting-off tool for part rm ned % ;7.*/
|l ength froma portion of already processed ext I“mmmll““m" ‘“E t her eB§F
form a profiled element of 5 predeterm ne engt k. 25.% *An’ apparatius
as clained in. claim 24, wherein the parting-off tool is a punching -
means arranged to act normall y to thg plane of the extruded menmber and has
a suitably profiled cutting edge which, in use, transversely engages t he
extruded®40 rSwbePPRF¥agass det w@enmledngm u&nural¢§/ eladmgi ne r it p23iions -

of transversely sgpaced rows .of _such portions. A punching tool when
usedBSreie &PSarBRATRURL| ARFdddes &apﬁé’tiegreffs t%ﬂerépﬁ s@ﬁ”ﬁt%’@ﬁl

15 Ofengt = "'?amlaer 2 # CTERH SheBhe moaroth 9 o AleRaey P AbERRe 20
di t | st .o
For derrade T BeRe) 06V RARRLE R R A dd. Tt I NE

eflg&,,adShiditha df disig, normal to the plane of the bl ade and an arcuate
cutting edge extending rearwardly from 20 said |eading cutting edge. 27.

A punchizg). t oQin asapptds | | d1@ided Whar ecDaine b4 pdewherdens ghe of
increasing width along the Iength of the tool in the tool stroke forward:.
(cutgarpingtofttonl 28.a pAnphingsseasssarshagedaltioy aur etafmEldl vesar ik bed_
with 25 reference to figs 1 to 8 of the drawi ngs. 29. A process as S
subdthint PaRng ek ebBrorexuaided bagmperh and chadcd t sutrghbly tprafiiled. A
heat di ssi patl ng element as substantially herebefore described with .
r ef Oedggs which, 1n ‘use, transversely engages the extruded.

10 member in gaps between 1ong1tud1nally extending rib portions of" \J
transversely spaced rows of such portions |

26. A punching tool when used in the apparatus as claimed
'in claims 16 to 18, wherein said tool comprises a _number of
successive planar blade memb.ers arranged along its ~length,

15 wherein each blade member extends- farther in a depthwise:
direction than an adjacent blade memberipreceding it in a tool
stroke forward (cutting) direction and.each blade member has.a'

: leading cutting edge extending w1dthw1se normal to the plane of
the blade and an arcuate cutting edge extending rearwardly froml

20 sald leading cutting edge : o \u)

| 2'7_. A punching tool as.claimed in claim 26, wl_l_erein' the
blade members are of increasing width along the length of__ the
tool in the tool stroke forward (cutting) direction. |
28. A proce_s.s as subst_antialiy herebefore described with
25 reference to figs 1 _tc 8 of the drawings. |
;_29.. .a”prccess-as substantially herebefore described with

regérence to figs 9 to 11. | o

30;ﬁl'A heat'dissipating element as substantialiy berebefore'.'-*fﬂ

described with reference to figs 1 to 4.
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| 1111111 21222111 11222 11111 11 1111 * C L M *—213% A heat
dlssugarlng el enrent as substantially herebefore des ence to
figs to 11. 32. An apparatus as substantially mﬁﬁm’mﬂﬂ[ﬁ&ﬂhm bed
with feference to figs 1 to 8. 5 33. An apparatus cast s

herebefore described with reference to fig2% and figs 9 to 11. 34. - A

punching tool as substantially herebef ore described with reference to figs
7 and 8. 31. A heat dissipating element as substantially herebefore

described with reference to figs 9 to 11.

r.

> ' 32. An apparatus as substantially herebefore described

K4

with reference to figs 1 to 8.

5 33. An apparatus as substantially herebefore described

with reference to fig 5 and figs 9 to 11.

34. A punchlng tool as substantially herebefore described

with reference to figs 7 and 8.
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