
(19) J  

(12) 

Europaisches  Patentamt  | | |   | |   1  1|  | |   | |   | |   | |   | |   | |   | |   | |   | | |   | |  
European  Patent  Office 

Office  europeen  des  brevets  (11)  E P   0  7 8 5   2 8 6   A 1  

EUROPEAN  PATENT  A P P L I C A T I O N  

(43)  Date  of  publication:  (51)  |nt.  CI.6:  C21  D  8/02,  B21  B  45 /00 ,  
23.07.1997  Bulletin  1997/30  g21  B  4 1 / 0 8  

(21)  Application  number:  96307976.9 

(22)  Date  of  filing:  04.11.1996 

(84)  Designated  Contracting  States:  (72)  Inventor:  Junker,  Bernd 
DE  ES  FR  IT  41  748  Viersen  (DE) 

(30)  Priority:  16.01.1996  GB  9600862  (74)  Representative:  Foster,  David  Martyn  et  al 
MATHISEN  MACARA  &  CO. 

(71  )  Applicant:  DRAFTEX  INDUSTRIES  LIMITED  The  Coach  House 
Edinburgh  EH3  6YY,  Scotland  (GB)  6-8  Swakeleys  Road 

Ickenham  Uxbridge  UB10  8BZ  (GB) 

(54)  Apparatus  and  methods  for  rolling  and  stress  relaxing  a  metal  strip 

(57)  A  metal  strip  (1  0)  of  predetermined  initial  thick- 
ness  is  fed  from  an  input  drum  (22)  between  two  rollers 
(12,14)  whose  separation  is  less  than  the  initial  thick- 
ness  of  the  strip,  thereby  effecting  a  predetermined 
thickness  reduction.  The  strip  is  thereafter  passed 
around  three  guide  rollers  (24,26,28)  which  subject  it  to 
successive  changes  in  direction  in  opposite  angular 
sense,  the  strip  then  being  coiled  up  on  an  output  drum 
(30).  The  longitudinal  speed  of  movement  of  the  strip 
and  the  extents  and  rates  of  changes  in  angular  direc- 

tion  of  the  strip  as  it  passes  around  the  guide  rollers 
(24,26,28)  causes  the  strip  to  become  heated  to  a  tem- 
perature  sufficient  to  relax  its  structure  and  offset  any 
adverse  effect  on  its  subsequent  elongation  capability 
caused  by  the  thickness  reduction  carried  out  by  the  ini- 
tial  rollers  (12,14).  The  guide  rollers  (24,26,28)  cause 
opposite  surface  portions  of  the  strip  to  be  subjected  to 
alternate  tension  and  compression. 
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Description 

The  invention  relates  to  a  method  of  processing 
elongate  metal  strips  to  reduce  work-hardening  of  the 
strip,  comprising  the  step  of  increasing  the  temperature 
of  the  strip  by  a  predetermined  amount  to  relax  its  struc- 
ture. 

The  invention  also  relates  to  a  method  for  produc- 
ing  elongate  metal  strip  of  a  predetermined  thickness, 
comprising  the  step  of  passing  metal  strips  of  initial 
thickness  greater  than  the  predetermined  thickness  lon- 
gitudinally  through  the  bight  between  two  rollers  which 
is  less  than  the  initial  thickness  whereby  to  thin-down 
the  initial  thickness  of  the  strip  to  the  predetermined 
thickness,  and  increasing  the  temperature  of  the  strip  by 
a  predetermined  amount  to  reduce  work-hardening  of 
the  strip. 

The  invention  further  relates  to  apparatus  for 
processing  an  elongate  metal  strip  to  reduce  work-hard- 
ening  of  the  strip,  comprising  transporting  means  for 
transporting  the  metal  strip  along  a  predetermined  path, 
and  temperature-increasing  means  for  increasing  the 
temperature  of  the  strip  by  a  predetermined  amount  to 
relax  the  structure  of  the  strip  and  thereby  to  reduce 
work-hardening  of  the  strip. 

In  such  known  methods  and  apparatus,  the  reduc- 
tion  of  work-hardening  of  the  metal  strip  is  obtained  by 
heating  a  coil  of  the  metal  strip  to  a  predetermined  tem- 
perature  in  an  enclosure  free  of  oxygen  (to  eliminate 
oxidation  effects).  However,  such  a  heating  process  is 
expensive  and  time-consuming  and  therefore  has  sig- 
nificant  economic  defects.  In  particular,  where  work- 
hardening  of  the  metal  strip  has  been  caused  by  the 
thinning-down  process,  the  strip  thereafter  has  to  be 
coiled  up  and  transported  to  the  heating  means,  and 
thereafter  transported  back  to  the  apparatus  for  carrying 
out  such  further  mechanical  operations  on  the  strip  as 
may  be  required. 

The  invention  aims  to  overcome  these  problems. 
According  to  the  invention,  therefore,  the  method  as 

first  set  forth  above  is  characterised  in  that  the  temper- 
ature  increasing  step  comprises  the  step  of  transporting 
the  metal  strip  longitudinally  while  subjecting  it  to  suc- 
cessive  changes  in  angular  direction  in  opposite 
senses. 

According  to  the  invention,  also,  the  method  as  sec- 
ondly  set  forth  above  is  characterised  in  that  the  tem- 
perature  increasing  step  comprises  the  step  of 
subjecting  the  thinned-down  strip  to  successive 
changes  in  direction  of  opposite  angular  senses  at  such 
rates  of  change  and  with  such  extent  of  change  as  to 
heat  the  metal  of  the  strip  sufficiently  to  offset  the  effect 
of  the  thickness  reduction  of  the  strip  on  its  elongation 
capability. 

Further  according  to  the  invention,  the  known  appa- 
ratus  is  characterised  in  that  the  temperature-increasing 
means  comprises  change  of  direction  means  in  the  pre- 
determined  path  defining  at  least  first  and  second  suc- 
cessive  changes  in  angular  direction  in  opposite 

senses,  the  changes  in  direction  being  of  such  rate  and 
of  such  extent  as  to  increase  the  temperature  of  the 
metal  of  the  strip  by  the  predetermined  amount. 

Apparatus  and  methods  according  to  the  invention 
5  for  use  in  processing  metal  tape  or  strip  will  now  be 

described,  by  way  of  example  only,  with  reference  to  the 
accompanying  diagrammatic  drawings  in  which: 

Figure  1  is  a  perspective  view  of  a  metal  core  or 
10  carrier  for  used  in  vehicle  construction; 

Figure  2  is  a  plan  view  of  elongate  metal  tape  for 
use  in  producing  the  carrier  of  Figure  1  ; 

15  Figure  3  is  a  side  view  of  the  tape  of  Figure  2  show- 
ing  how  its  thickness  is  reduced; 

Figure  4  is  a  side  view  of  one  form  of  the  apparatus; 

20  Figure  5  is  an  enlarged  view  of  part  of  the  appara- 
tus  of  Figure  4  for  explaining  its  operation; 

Figure  6  is  a  side  view  of  a  modified  form  of  the 
apparatus  of  Figure  4;  and 

25 
Figure  7  is  a  side  view  of  a  further  modified  form  of 
the  apparatus  of  Figure  4. 

The  metal  carrier  5  (Figure  1)  is  of  channel-shape 
30  and  in  this  example  is  made  up  of  U-shaped  elements  6 

joined  integrally  together  by  short  connecting  links  8. 
Using  a  known  cross-head  extrusion  process,  this  chan- 
nel-shaped  carrier  is  incorporated  into  extruded  flexible 
material  such  as  plastics  or  rubber  material  to  form  a 

35  channel-shaped  sealing,  trimming  or  guiding  strip  for 
use  in  motor  vehicle  body  construction.  The  metal  car- 
rier  is  formed  by  producing  transverse  slits  at  controlled 
positions  in  elongate  metal  strip  or  tape  and  then 
stretching  the  slit  metal  tape  longitudinally  so  as  to 

40  expand  the  slits  into  slots  9  (see  Figure  1),  these  slots 
thus  producing  the  U-shaped  elements  and  the  integral 
connecting  links  shown  in  Figure  1  .  Such  a  slitting  and 
stretching  process  may  be  carried  out  continuously 
using  a  rotary  machine.  The  metal  carrier  is  then  cov- 

45  ered  with  extruded  flexible  material  (plastics  or  rubber 
material,  normally)  using  a  cross-head  extrusion  proc- 
ess,  either  before  or  after  the  metal  carrier  has  been 
formed  into  channel-shape.  The  metal  tape  used  to  pro- 
duce  the  carrier  in  this  way  may  be  0.5mm  thick  and 

so  25mm  wide,  for  example. 
It  will  be  understood  that  the  process  of  slitting  and 

stretching  the  metal  tape  to  produce  the  carrier  requires 
the  metal  tape  to  have  certain  characteristics.  In  partic- 
ular,  it  must  be  capable  of  being  stretched  by  the 

55  required  amount,  in  order  to  convert  the  slits  into  slots, 
without  fracturing.  This  in  turn  means  that  the  process 
for  producing  the  metal  tape  must  not  have  work-hard- 
ened  it,  or  otherwise  affected  it,  so  that  the  required 
stretching  cannot  be  carried  out  easily  and  effectively.  It 
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is  found  that  it  must  be  possible  to  stretch  the  metal  tape 
(during  the  process  of  making  the  carrier)  by  at  least 
3%. 

The  process  of  making  the  metal  tape  involves  the 
selection  of  metal  tape  having  an  initial  width  (w)  and 
thickness  (f)  of,  say  25mm  and  3mm  respectively  (Fig- 
ures  2  and  3).  The  metal  tape  manufacturer  then  sub- 
jects  this  tape  to  a  thinning  process  which  reduces  its 
thickness  from  3mm  to  0.5mm  (for  example),  as 
required  by  the  sealing  strip  manufacturer.  Figure  3 
shows  how  this  thinning  process  is  carried  out  by  the 
metal  tape  manufacturer.  The  metal  tape  1  0  is  passed 
longitudinally  in  the  direction  of  the  arrow  A  through  two 
rollers  1  2  and  1  4  whose  spacing  is  accurately  controlled 
so  as  to  reduce  the  thickness  of  the  tape  1  0  as  it  passes 
through  the  bight  of  the  rollers.  The  bight  between  the 
rollers  is  adjusted  to  reduce  the  thickness  from  3mm  to 
some  lesser  value  between  3mm  and  the  required  final 
value  of  0.5mm.  The  spacing  between  the  rollers  10,12 
is  then  reduced  further  and  the  tape  re-passed  between 
them  to  effect  a  further  reduction  in  thickness.  This 
process  is  repeated  again  until  the  required  final  thick- 
ness  of  0.5mm  (in  this  example)  is  achieved. 

This  process  of  thinning  the  metal  tape  by  passing 
it  between  the  rollers  10,12  tends  to  work-harden  the 
metal.  Unless  steps  are  taken  to  rectify  this,  the  result- 
ant  metal  tape  will  be  unsatisfactory  for  the  sealing  strip 
manufacturer;  the  work-hardening  of  the  tape  will  make 
it  impossible  for  it  to  be  longitudinally  stretched  suffi- 
ciently  and  effectively  -  it  will  tend  to  break  or  rupture. 

In  order  to  reduce  the  effect  of  this  work-hardening 
of  the  thinned  metal  tape,  it  is  known  to  heat  the  thinned 
metal  tape  so  as  to  relax  its  structure  and  eliminate  or 
substantially  reduce  the  work-hardening  effect.  Thus,  a 
coil  of  the  thinned  metal  tape  may  be  heated  to  a  prede- 
termined  temperature  in  an  enclosure  free  of  oxygen  (to 
eliminate  oxidation  effects)  However,  such  a  heating 
process  is  expensive  and  time-consuming  and  therefore 
uneconomic. 

Figure  4  illustrates  one  form  of  the  apparatus  and 
method  according  to  the  invention  for  thinning-down 
metal  tape. 

The  apparatus  comprises  a  support  20  for  rotatably 
supporting  a  drum  22  of  the  metal  tape  10.  The  metal 
tape  is  drawn  from  the  drum  22  and  passes  through  the 
thinning  rollers  12,14  (see  Figure  3).  Thence  it  passes 
partially  around  guide  rollers  24,26  and  28  to  a  receiv- 
ing  drum  30  which  is  rotatably  mounted  on  a  further 
support  32.  The  drum  30  is  rotated  by  means  of  a  suita- 
ble  motor  (not  shown)  and  thus  draws  the  tape  in  the 
direction  of  the  arrow  A.  As  already  explained  in  con- 
nection  with  Figure  3,  the  spacing  between  the  rollers 
12  and  14  is  adjusted  to  produce  the  required  thinning- 
down  of  the  metal  of  the  tape.  The  metal  tape  may  be 
passed  one  or  more  times  through  the  apparatus.  Thus, 
on  completion  of  a  first  pass,  the  filled  drum  30  is  then 
removed  from  support  32  and  placed  on  support  22  and 
the  process  repeated.  This  is  carried  on  until  the 
required  final  thickness  is  achieved. 

Figure  5  explains  the  purpose  and  action  of  the 
additional  guide  rollers  24,26  and  28.  In  Figure  5,  rollers 
24  and  26  are  shown  with  the  metal  tape  10  passing 
around  them,  the  thickness  of  the  metal  tape  being 

5  exaggerated  for  explanatory  purposes.  As  the  metal 
tape  passes  around  the  rollers,  the  portion  of  the  metal 
on  the  outside  of  the  bends  thus  produced  will  be  sub- 
jected  to  tension  while  the  portion  of  the  metal  on  the 
inside  of  the  bends  will  be  subjected  to  compression.  In 

10  more  detail,  tension  will  take  place  over  the  regions  indi- 
cated  at  33  and  34,  while  compression  will  take  place 
over  the  regions  indicated  at  36  and  38.  Obviously,  a 
similar  effect  will  take  place  as  the  tape  10  passes 
around  roller  28  (not  shown  in  Figure  5).  Because  of  the 

15  high  speed  with  which  the  tape  is  passed  around  the 
rollers,  this  alternate  tension  and  compression  will 
warm  the  metal  and  thus  relax  its  structure  and  elimi- 
nate  or  reduce  any  work-hardening  effect  caused  by  the 
thinning  rollers  12,14.  In  this  way,  the  work-hardening  is 

20  eliminated  or  reduced  continuously  as  part  of  the  thin- 
ning  down  process  and  without  any  need  to  carry  out  a 
separate  heating  step  as  explained  above.  A  substantial 
economic  improvement  is  thus  produced. 

In  a  modification  shown  in  Figure  6  (in  which  the 
25  supports  20  and  32  and  the  drums  22  and  30  are  omit- 

ted  for  clarity),  the  apparatus  of  Figure  4  is  provided  with 
a  further  set  of  guide  rollers  (24A,26A,28A)  correspond- 
ing  to  the  rollers  24,26  and  28  but  on  the  opposite  side 
of  the  pair  of  thinning  rollers  12,14.  The  roller  26.26A  in 

30  each  set  of  such  guide  rollers  is  made  vertically  mova- 
ble  in  the  directions  of  the  arrows  B.  Thus  each  set  of 
guide  rollers  can  be  brought  into  or  out  of  operation  by 
raising  or  lowering  its  respective  guide  roller  26.26A. 
Thus,  guide  roller  26A  is  lowered  substantially  towards 

35  the  rollers  24A  and  28A  (as  shown  in  the  Figure)  while 
the  tape  passes  in  the  direction  of  arrow  A  so  that  the 
tension  and  compression  effects  described  with  refer- 
ence  to  Figure  5  are  produced  only  by  the  set  of  guide 
rollers  24,26,28.  After  the  tape  10  has  completed  its 

40  movement  in  the  direction  of  the  arrow  A,  the  set  of 
guide  rollers  24,26  and  28  shown  in  that  Figure  is  put 
out  of  operation  (by  lowering  the  roller  26).  The  other  set 
of  guide  rollers  is  then  brought  into  operation  by  raising 
its  guide  roller  26A.  The  tape  is  then  passed  in  the 

45  opposite  direction  back  to  the  drum  22  (by  means  of  an 
appropriate  drive  motor  not  shown).  In  this  way,  there- 
fore,  the  apparatus  of  Figure  4  is  made  reversible. 

Figure  7  illustrates  how  the  apparatus  of  Figure  4 
can  be  modified  so  as  to  be  incorporated  as  part  of  the 

so  apparatus  for  producing  the  sealing  strip.  Parts  in  Figure 
7  corresponding  to  parts  in  Figure  4  are  correspond- 
ingly  referenced.  In  this  case,  the  set  of  guide  rollers 
24,26,28  is  augmented  by  two  further  guide  rollers 
40,42  to  provide  an  increased  relaxation  effect  on  the 

55  metal  of  the  tape  after  it  has  been  passed  through  the 
thinning  rollers  12,14.  The  metal  tape  is  then  passed 
directly  into  the  apparatus  (indicated  diagrammatically 
at  44)  for  slitting  and  stretching  the  tape  to  produce  the 
metal  carrier  and  then  embedding  it  in  the  extruded 

3 
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material.  In  this  way,  the  metal  tape  with  its  initial  thick- 
ness  (of,  say,  3mm)  is  thinned  down  to  the  required  final 
thickness  (of  0.5mm,  say),  converted  into  a  metal  car- 
rier  and  covered  with  the  extruded  material,  all  in  a  con- 
tinuous  process.  5 

The  apparatus  of  Figure  4  or  Figure  6  can  be  mod- 
ified  by  incorporating  the  additional  rollers  40,42,  in  the 
or  each  set  of  guide  rollers. 

Tests  have  shown  that  passing  the  metal  tape 
around  the  guide  rollers  in  the  manner  explained  with  10 
reference  to  Figures  4  to  7  can  increase  by  as  much  as 
40%  the  extent  to  which  the  metal  tape  can  be  elon- 
gated  or  stretched  during  the  process  of  manufacturing 
the  metal  carrier. 

However,  although  the  apparatus  and  methods  is 
described  above  have  been  described  with  reference  to 
producing  metal  tape  for  use  in  manufacturing  metal 
carriers  for  sealing,  trimming  or  guiding  strips,  the  appa- 
ratus  and  methods  are  not  of  course  limited  to  such  an 
application.  The  apparatus  and  methods  can  be  used  20 
for  producing  elongate  metal  strip  for  any  other  desired 
application. 

Claims 
25 

1  .  A  method  of  processing  elongate  metal  strips  (1  0) 
to  reduce  work-hardening  of  the  strip  (10),  compris- 
ing  the  step  of  increasing  the  temperature  of  the 
strip  by  a  predetermined  amount  to  relax  its  struc- 
ture,  characterised  in  that  the  temperature  increas-  30 
ing  step  comprises  the  step  of  transporting  the 
metal  strip  (10)  longitudinally  while  subjecting  it  to 
successive  changes  in  angular  direction  in  opposite 
senses. 

35 
2.  A  method  according  to  claim  1,  characterised  in 

that  the  step  of  subjecting  the  strip  (10)  to  the  said 
changes  in  angular  direction  comprises  the  steps  of 
feeding  the  strip  (10)  longitudinally  in  a  first  prede- 
termined  direction,  changing  the  first  direction  by  a  40 
predetermined  angular  extent  (24)  and  in  a  first  pre- 
determined  angular  sense  into  a  second  direction 
and  then  changing  the  second  direction  by  a  prede- 
termined  angular  extent  (26)  and  in  a  second  pre- 
determined  angular  sense  opposite  to  the  first  45 
predetermined  angular  sense  into  a  third  direction, 
the  angular  extents  and  the  rate  of  change  of  angu- 
lar  sense  being  such  that  the  required  increase  in 
temperature  is  achieved. 

50 
3.  A  method  according  to  claim  2,  characterised  by 

the  step  of  receiving  the  strip  (10)  in  the  third  direc- 
tion  and  changing  its  direction  by  a  predetermined 
angular  extent  (28)  and  in  the  first  angular  sense 
into  a  fourth  direction.  55 

4.  A  method  according  to  claim  3,  characterised  in 
that  the  first  and  fourth  directions  are  substantially 
the  same. 

5.  A  method  according  to  any  preceding  claim,  char- 
acterised  in  that  the  said  step  of  transporting  the 
metal  strip  (10)  longitudinally  includes  the  step  of 
passing  the  metal  strip  (10)  longitudinally  through 
the  bight  between  two  rollers  (12,14)  to  reduce  the 
thickness  of  the  metal  strip  (10)  from  an  initial  thick- 
ness  to  a  predetermined  lesser  thickness,  and  in 
that  the  said  step  of  subjecting  the  tape  to  succes- 
sive  changes  in  angular  direction  in  the  opposite 
senses  increases  the  temperature  of  the  strip  suffi- 
ciently  to  offset  the  effects  of  the  thickness  reduc- 
tion  of  the  strip  on  the  elongation  capability  of  the 
strip. 

6.  A  method  for  producing  elongate  metal  strip  (1  0)  of 
a  predetermined  thickness,  comprising  the  step  of 
passing  metal  strips  (10)  of  initial  thickness  greater 
than  the  predetermined  thickness  longitudinally 
through  the  bight  between  two  rollers  (12,14)  which 
is  less  than  the  initial  thickness  whereby  to  thin- 
down  the  initial  thickness  of  the  strip  to  the  prede- 
termined  thickness,  and  increasing  the  temperature 
of  the  strip  by  a  predetermined  amount  to  reduce 
work-hardening  of  the  strip  characterised  in  that  the 
temperature  increasing  step  comprises  the  step  of 
subjecting  the  thinned-down  strip  (10)  to  succes- 
sive  changes  in  direction  of  opposite  angular 
senses  at  such  rates  of  change  and  with  such 
extent  of  change  as  to  heat  the  metal  of  the  strip 
(1  0)  sufficiently  to  offset  the  effect  of  the  thickness 
reduction  of  the  strip  (10)  on  its  elongation  capabil- 
ity. 

7.  A  method  according  to  any  preceding  claim,  char- 
acterised  by  the  further  step  of  producing  predeter- 
mined  transverse  slits  in  the  strip  (10)  and 
thereafter  elongating  the  strip  (10)  to  convert  the 
slits  into  slots  (9),  whereby  to  produce  a  longitudinal 
metal  reinforcement  for  a  sealing,  trimming  or  guid- 
ing  strip. 

8.  Apparatus  for  processing  an  elongate  metal  strip 
(10)  to  reduce  work-hardening  of  the  strip  (10), 
comprising  transporting  means  (12,14,24,26,28) 
for  transporting  the  metal  strip  (1  0)  along  a  prede- 
termined  path,  and  temperature-increasing  means 
(24,26,28)  for  increasing  the  temperature  of  the 
strip  by  a  predetermined  amount  to  relax  the  struc- 
ture  of  the  strip  (10)  and  thereby  to  reduce  work- 
hardening  of  the  strip  (10),  characterised  in  that  the 
temperature-increasing  means  comprises  change 
of  direction  means  (24,26)  in  the  predetermined 
path  defining  at  least  first  and  second  successive 
changes  in  angular  direction  in  opposite  senses, 
the  changes  in  direction  being  of  such  rate  and  of 
such  extent  as  to  increase  the  temperature  of  the 
metal  of  the  strip  (10)  by  the  predetermined 
amount. 
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9.  Apparatus  according  to  claim  8,  characterised  in 
that  the  change  of  direction  means  (24,26,28)  also 
defines  a  third  change  of  angular  direction  of  oppo- 
site  sense  to  the  second  change  of  angular  direc- 
tion.  5 

of  the  strip  (10)  is  reduced  in  passing  between 
them,  the  said  predetermined  amount  of  increase  in 
temperature  being  sufficient  to  offset  the  effect  of 
the  thickness  reduction  on  the  elongation  capability 
of  the  metal  strip  (10). 

1  0.  Apparatus  according  to  claim  8  or  9,  characterised 
in  that  each  change  of  direction  means  comprises  a 
respective  guide  roller  (24,26,28). 

10 
11.  Apparatus  according  to  any  one  of  claims  8  to  10, 

characterised  by  a  pair  of  processing  rollers  (12,14) 
mounted  in  the  predetermined  path  upstream  of  the 
change  of  direction  means  (24,26,28)  with  refer- 
ence  to  the  first  predetermined  direction,  the  is 
processing  rollers  (12,14)  being  mounted  on  oppo- 
site  sides  of  the  path  so  that  the  path  passes 
through  the  bight  between  them,  the  spacing 
between  the  pair  of  rollers  (12,14)  being  less  than 
the  thickness  of  the  strip  (10)  upstream  of  the  20 
processing  rollers  (12,14)  so  that  the  thickness  of 
the  strip  (10)  is  reduced  in  passing  between  them, 
the  said  predetermined  amount  of  increase  in  tem- 
perature  being  sufficient  to  offset  the  effect  of  the 
thickness  reduction  on  the  elongation  capability  of  25 
the  metal  strip  (10). 

14.  Apparatus  according  to  any  one  of  claims  8  to  11, 
characterised  by  forming  means  (44)  positioned 
downstream  of  the  change  of  direction  means 
(24,26,28)  for  forming  the  strip  (10)  to  convert  it  into 
a  metal  carrier  for  a  sealing,  trimming  or  guiding 
strip. 

15.  Apparatus  according  to  claim  14,  characterised  in 
that  the  forming  means  (44)  comprises  means  for 
producing  predetermined  transverse  slits  in  the 
metal  strip  (10)  and  then  stretching  the  strip  (10)  to 
convert  the  slits  into  slots  (9). 

12.  Apparatus  according  to  any  one  of  claims  8  to  10, 
characterised  by  further  change  of  direction  means 
(24A,26A,28A)  corresponding  to  the  first-men-  30 
tioned  change  of  direction  means  (24,26,28),  the 
further  change  of  direction  means  (24A,26A,28A) 
being  mounted  in  the  predetermined  path,  with  the 
pair  of  processing  rollers  (12,14)  between  them, 
each  change  of  direction  means  35 
(24,26,28;24A,26A,28A)  including  control  means 
for  selectively  bringing  it  into  and  out  of  operation, 
and  means  for  transporting  the  metal  strip  (10) 
along  the  predetermined  path  in  the  direction  oppo- 
site  to  the  first  predetermined  direction,  the  control  40 
means  comprising  means  bringing  only  the  first- 
mentioned  change  of  direction  means  (24,26,28) 
into  operation  when  the  strip  is  moving  in  the  first 
predetermined  direction  and  bringing  only  the  sec- 
ond  change  of  direction  means  (24A,26A,28A)  into  45 
operation  only  when  the  strip  (10)  is  moving  in  the 
opposite  direction. 

13.  Apparatus  according  to  claim  12,  characterised  by 
a  pair  of  processing  rollers  (12,14)  mounted  in  the  so 
predetermined  path  between  the  two  change  of 
direction  means  (24,26,28;24A,26A,28A),  the 
processing  rollers  (12,14)  being  mounted  on  oppo- 
site  sides  of  the  path  so  that  the  path  passes 
through  the  bight  between  them,  the  spacing  55 
between  the  pair  of  rollers  (12,14)  being  less  than 
the  thickness  of  the  strip  (10)  upstream  of  the 
processing  rollers  (12,14)  according  to  the  direction 
of  movement  of  the  strip  (1  0)  so  that  the  thickness 
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