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©  A  method  of  fastening  metallic  members  and  a  punch  for  carrying  out  said  method. 

A  method  of  fastening  metallic  members  to  a  carrier 
material.  A  metallic  member  is  placed  with  a  planar  portion 
thereof  in  contact  with  a  carrier  material,  whereafter  by 
means  of  a  punch  at  least  one  tongue  is  liberated  from  the 
metal  surface,  which  tongue  is  bent  to  form  a  curved 
hook-shaped  portion  by  moving  the  punch  further  down- 
wards  into  said  carrier  material.  A  punch  is  described  for 
carrying  out  this  method,  which  punch  is  of  elongated  shape 
and  has  a  leading  end  which  via  a  concave  curvature 
terminates  in  a  tip  that  is  flattened  at  the  front. 



This  i n v e n t i o n   r e l a t e s   to  a  method  of  f a s t e n i n g  

m e t a l l i c   members.  In  f a s t e n i n g   m e t a l l i c   members,  such  as  a n g l e s  

and  suppor t   p l a t e s ,   to  c a r r i e r   m a t e r i a l s   such  as  gypsum  b o a r d ,  

wood,  chip  board  and  the  l i k e ,   use  has  h i t h e r t o   o f t en   been  made 

of  m e t a l l i c   members  which  on  the  side  f ac ing   the  c a r r i e r   m a t e r i a l  

to  which  they  have  to  be  f a s t e n e d   are  p rovided   with  one  or  more 

s p i k e s .   These  sp ikes   can  be  hammered  in to   the  c a r r i e r   m a t e r i a l   t o  

e f f e c t   a  connec t i on   between  the  m e t a l l i c   member  and  the  c a r r i e r  

m a t e r i a l .  

One  d i s a d v a n t a g e   of  t h i s   method  of  f a s t e n i n g   is  t h a t ,  

i f   a  p l u r a l i t y   of  sp ikes   are  p rov ided   in  the  m e t a l l i c   member,  t h e s e  

must  be  forced   in to   the  c a r r i e r   m a t e r i a l   downwardly  in  s u b s t a n t i a l l y  

v e r t i c a l   d i r e c t i o n .   The  d i s a d v a n t a g e   of  t h i s   is  t h a t ,   when  l o a d e d ,  

the  spikes   of  the  m e t a l l i c   members  become  e a s i l y   loosened  from  t h e  

c a r r i e r   m a t e r i a l ,   so  t h a t   t he re   is  not  formed  a  r e l i a b l e   c o n n e c t i o n  

t h a t   can  be  loaded  in  v a r i o u s   d i r e c t i o n s .  

Ne the r l ands   p a t e n t   a p p l i c a t i o n   7807256  d e s c r i b e s   a  

spiked  metal  p l a t e   for  a t t a c h m e n t   to  gypsum  p a n e l s  ,   in  which  t h e  

sp ikes   are  p r e v e n t e d   from  becoming  loosened.   This  is  only  a v o i d e d ,  

however,  when  the  metal   p l a t e   is  loaded  in  one  s p e c i f i c   d i r e c t i o n ,  

while  f u r t h e r m o r e ,   a  s p e c i a l l y   shaped  metal  p l a t e   is  r e q u i r e d   w i t h  

a  weakened  l i n e ,   or  score  l i n e ,   to  produce  the  d e s i r e d   e f f e c t .  

I t   is  an  o b j e c t   of  the  p r e s e n t   i n v e n t i o n   to  p r o v i d e  

a  method  t ha t   does  not  have  the  d i s a d v a n t a g e s   o u t l i n e d   above,  and 

by  which  i t   is  p o s s i b l e   to  f a s t e n   a  randomly-shaped   m e t a l l i c   member 

to  a  c a r r i e r   m a t e r i a l .  

For  t h i s   purpose  the  i n v e n t i o n   p rov ides   a  method  o f  

f a s t e n i n g   m e t a l l i c   members  in  which  a  m e t a l l i c   member  is  p l a c e d  

with  a  p l ana r   p o r t i o n   t h e r e o f   in  con t ac t   with  a  c a r r i e r   m a t e r i a l ,  

w h e r e a f t e r   by  means  of  a  punch  at  l e a s t   one  tongue  is  l i b e r a t e d  

from  the  metal  s u r f a c e ,   which  by  moving  the  punch  f u r t h e r   downwards 

in to   said  c a r r i e r   m a t e r i a l   is  bent  to  form  a  curved  h o o k - s h a p e d  

p o r t i o n .  

The  i n v e n t i o n   also  p rov ides   a  punch  for  c a r r y i n g   o u t  

the  method,  which  punch  is  e longa ted   with  a  r e c t a n g u l a r   c r o s s - s e c t i o n ,  



t h e r e   being  p rov ided   a  bevel   on  o p p o s i t e   s ides   of  the  l o n g i t u d i n a l  

bot tom  of  the  punch  at  one  end  t h e r e o f ,   so  t h a t   a d j a c e n t   t h e  

b e v e l s   a  p o r t i o n   of  the  bottom  s u r f a c e   is  m a i n t a i n e d ,   the  end 

face   of  the  punch  at  sa id   end  being  p r o v i d e d   with  a  c o n c a v e  

c u r v a t u r e   e x t e n d i n g   from  the  bottom  to  the  l o n g i t u d i n a l   top  o f  

the  p u n c h .  

By  means  of  the  method  a c c o r d i n g   to  the  i n v e n t i o n ,  

m e t a l l i c   members  can  be  secured  to  a  c a r r i e r   m a t e r i a l   e x t r e m e l y  

f i r m l y .   By  a d a p t i n g   the  force   and  v e l o c i t y   of  s t r o k e   of  the  punch  

to  the  kind  of  c a r r i e r   m a t e r i a l ,   m e t a l l i c   members  can  be  s e c u r e d  

in  a  s imple  manner  to  both  r e l a t i v e l y   s o f t   m a t e r i a l ,   such  a s  

gypsum  board,   and  r e l a t i v e l y   hard  m a t e r i a l ,   such  as  cemen t -bonded  

chip  board,   with  the  metal   p l a t e   being  p r e v e n t e d   from  becoming 

de t ached   by  v i r t u e   of  the  hook-shaped  c u r v a t u r e   of  the  pa r t   b e n t  

from  the  metal   p l a t e .   In  order   to  make  the  a t t a c h m e n t   of  t h e  

m e t a l l i c   p l a t e   s t i l l   more  secure ,   s u c c e s s i v e   tongues   may  be  b e n t  

from  the  m e t a l l i c   member  in to   the  c a r r i e r   m a t e r i a l   in  o p p o s i t e  

d i r e c t i o n s ,   so  as  to  f u l l y   exclude  the  chance  of  the  m e t a l l i c  

member  becoming  loosened  in  the  d i r e c t i o n   of  s t r o k e   of  the  punch ,  

t o o .  

One  embodiment  of  the  i n v e n t i o n   w i l l   be  d e s c r i b e d  

in  more  d e t a i l   h e r e i n a f t e r ,   by  way  of  example,  with  r e f e r e n c e   t o  

the  accompanying  d rawings ,   in  w h i c h :  

Fig.  1  shows  a  top  plan  view  of  a  m e t a l l i c   member 

secured   to  a  c a r r i e r   m a t e r i a l   by  means  of  the  method  a c c o r d i n g  

to  the  i n v e n t i o n ,   and  the  punch  for  c a r r y i n g   out  the  method 

a c c o r d i n g   to  the  i n v e n t i o n ;  

Fig.  2  shows  a  c r o s s - s e c t i o n a l   view,  taken  on  the  l ine   I I - I I  

of  Fig.  1; 

Fig.  3  shows  the  punch  for  c a r r y i n g   out  the  method 

a c c o r d i n g   to  the  i n v e n t i o n   in  s i d e - e l e v a t i o n a l   v i e w ;  

Fig.  4  shows  the  punch  of  Fig.  4  in  f r o n t - e l e v a t i o n a l  

v i e w .  

F igures   1  and  2  r e s p e c t i v e l y   show,  in  top  plan  v i ew 

and  in  s i d e - e l e v a t i o n a l   view,  a  m e t a l l i c   member  1  secured  to  a 

c a r r i e r   m a t e r i a l   2.  As  shown,  the  m e t a l l i c   member  is  a  c o r n e r -  

i r on ,   but  i t   is  e m p h a t i c a l l y   p o i n t e d   out  t h a t   the  shape  of  t h e  



m e t a l l i c   member  is  comple t e ly   i r r e l e v a n t ,   so  long  as  i t   has  a  

p l ana r   p o r t i o n   to  be  secured  to  the  c a r r i e r   m a t e r i a l .   The  m e t a l l i c  

member  1  is  secured   to  the  c a r r i e r   m a t e r i a l   by  means  of  h o o k -  

shaped  p o r t i o n s   3.  The  hook-shaped  p o r t i o n s   3  have  been  formed  b y  

punching  tongues   from  the  m a t e r i a l   of  the  m e t a l l i c   member  1  by  

means  of  a  punch  4,  which  tongues  c o n s i s t   of  t a p e r e d   r e c t a n g u l a r  

p i e c e s .  

By  s e l e c t i n g   a  s u i t a b l e   shape  of  the  punch  4,  a 

s u i t a b l e   angle  a  r e l a t i v e   to  the  c a r r i e r   m a t e r i a l ,   and  a  c o r r e c t  

impact  v e l o c i t y   and  impact  force   for  the  s p e c i f i c   c a r r i e r   m a t e r i a l ,  

the  tongue  members  can  be  bent  in to   hook-shaped  members  in  t h e  

c a r r i e r   m a t e r i a l   in  the  manner  as  shown,  whereby  an  e x t r e m e l y  

firm  connec t i on   is  p roduced.   The  c o n n e c t i o n   is  ex t remely   s t r o n g  

when,  as  shown  in  the  drawing,   the  hook-shaped  p o r t i o n s   are  f o r c e d  

in to   the  c a r r i e r   m a t e r i a l   in  o p p o s i t e   d i r e c t i o n s ,   so  t h a t   l o o s e n i n g  

of  the  m e t a l l i c   members  in  the  d i r e c t i o n   of  s t roke   of  the  punch  

is  not  p o s s i b l e   e i t h e r .   Depending  on  the  s ize  of  the  m e t a l l i c  

member  to  be  secured   and  the  d e s i r e d   s t r e n g t h   of  the  a t t a c h m e n t  

to  the  c a r r i e r   m a t e r i a l ,   more  or  fewer  hook-shaped  p o r t i o n s   can  b e  

s t ruck   in to   the  c a r r i e r   m a t e r i a l .  

F igu re s   3  and  4  show  a  p r e f e r r e d   embodiment  of  t h e  

punch  in  s ide  and  f r o n t   e l e v a t i o n a l   view,  r e s p e c t i v e l y .   Punch  4 

is  p rov ided   at  i t s   bot tom,  for  a  p o r t i o n   of  i t s   l eng th ,   a d j a c e n t  

to  i t s   l ead ing   end,  with  a  double  b e v e l  5 ,  5 ' ,   t e r m i n a t i n g   a t  

the  bottom  in  a  f l a t t e n e d   p o r t i o n   6  and  at  the  f r o n t   forming  a  

dam  9.  The  l e a d i n g   end  is  also  p rov ided   with  a  c u r v a t u r e   7,  8 ,  

ex tending   r e a r w a r d l y   from  dam  9.  Accord ing ly ,   in  f ron t   view,  dam  9 

has  the  shape  of  a  t r apez ium  with  the  shor t   s ide  of  the  t r a p e z i u m  

being  formed  by  the  f l a t t e n e d   p o r t i o n   6.  The  c u r v a t u r e   7,  8  h a s  

been  formed  from  two  c i r c u l a r   arcs  of  c i r c l e s   having  e s s e n t i a l l y  

the  same  r ad ius   R  but  with  c en t e r s   l oca t ed   at  d i f f e r e n t   l e v e l s .  

The  d i s t a n c e   between  the  c en t e r s   is  i n d i c a t e d   by  x  in  Fig.  3 .  

This  shape  of  the  punch  has  turned  out  to  be  h igh ly   f a v o u r a b l e   t o  

produce  an  opt imal   shape  and  c u r v a t u r e   of  the  h o o k - s h a p e d  

p o r t i o n s   3.  

The  punch  is  secured  in  a  punching  device  known  t o  

those  s k i l l e d   in  the  a r t ,   and  in  which  the  s t roke   v e l o c i t y   and 

the  impact  force   of  the  punch  can  be  a d j u s t e d ,   while  dur ing  t h e  



per fo rmance   of  the  punch  movement  the  m e t a l l i c   member  is  h e l d  

down  on  to  the  c a r r i e r   m a t e r i a l .   By  way  of  example,  some  n u m e r i c a l  

v a l u e s   for  the  d imens ions   of  the  punch  and  the  r e q u i r e d   s t r o k e  

v e l o c i t y   and  impact  fo rce   for  v a r i o u s   c a r r i e r   m a t e r i a l s   and  a  

m e t a l l i c   member  of  s t e e l   shee t   having  a  t h i c k n e s s   of  1  mm  to  b e  

f a s t e n e d   w i l l   be  s p e c i f i e d   h e r e i n a f t e r   by  way  of  example .  

The  punch  has  the  fo l lowing   d i m e n s i o n s :  

The  punch  was  i n t r o d u c e d   at  an  angle  a  =  45°  r e l a t i v e   to  the  t o p  

s u r f a c e   of  the  m e t a l l i c   member,  but  an  angle  a  of  up  to  60°  h a s  

proved  to  be  p o s s i b l e .  

Minimum  s t roke   v e l o c i t y :  

I t   should  be  noted  t h a t   the  above  va lues   for  t h e  

d imens ions   of  the  punch  and  the  magni tudes   of  s t roke   v e l o c i t y   and 

impact  force   are  given  by  way  of  example  only  and  t ha t   the  d e s i r e d  

f a s t e n i n g   of  the  m e t a l l i c   member  to  the  c a r r i e r   m a t e r i a l   can  a l s o  

be  accompl ished   us ing  punches  having  d i f f e r e n t   d imensions   and 

o the r   kinds  of  me ta l s ,   p o s s i b l y   with  o ther   t h i c k n e s s e s ,   and  k i n d s  

of  c a r r i e r   m a t e r i a l ,   us ing  d i f f e r e n t   s t roke   v e l o c i t i e s   and  i m p a c t  

f o r c e s ,   and  p o s s i b l y   us ing  a  d i f f e r e n t   angle  of  s t r o k e .  



1.  A  method  of  f a s t e n i n g   m e t a l l i c   members,  c h a r a c t e r i z e d  

in  t h a t   a  m e t a l l i c   member  is  p laced  with  a  p l a n a r   p o r t i o n   t h e r e o f  

in  c o n t a c t   with  a  c a r r i e r   m a t e r i a l ,   w h e r e a f t e r   by  means  of  a  p u n c h  

at  l e a s t   one  tongue  is  l i b e r a t e d   from  the  metal   s u r f a c e ,   which  by  

moving  the  punch  f u r t h e r   downwards  into  said  c a r r i e r   m a t e r i a l   i s  

bent   to  form  a  curved  hook-shaped  p o r t i o n .  

2.  A  method  a cco rd ing   to  claim  1,  c h a r a c t e r i z e d   in  t h a t  

said  tongue  has  a  r e c t a n g u l a r   body  and  t a p e r s   towards  the  end  to  be  

i n t r o d u c e d   in to   the  c a r r i e r   m a t e r i a l .  

3.  A  method  accord ing   to  claim  1  or  2,  c h a r a c t e r i z e d   i n  

t h a t   the  m e t a l l i c   member  is  f a s t e n e d   to  the  c a r r i e r   m a t e r i a l   w i t h  

at  l e a s t   two  hook-shaped   p o r t i o n s ,   with  the  d i r e c t i o n   of  s t r o k e  

of  the  punch  for  forming  the  f i r s t   hook-shaped  p o r t i o n   making  an  

angle  of  about  6 0 - 9 0 0 w i t h   the  d i r e c t i o n   of  s t roke   for  forming  t h e  

second  hook-shaped  p o r t i o n .  

4.  A  method  accord ing   to  any one  of  c laims  1 - 3 ,  

c h a r a c t e r i z e d   in  t h a t   the  punch  is  i n t r o d u c e d   in to   the  m e t a l l i c  

member  at  an  angle  of  about  40°-60°  at  a  s t roke   v e l o c i t y   h i g h e r  

than  about  3  m/min  and  a  force  of  impact  g r e a t e r   than  about  650  k g .  

5.  A  punch  for  c a r r y i n g   out  the  method  a cco rd ing   to  any  

one  of  claims  1-4,  c h a r a c t e r i z e d   in  tha t   the  punch  is  e l o n g a t e d  

with  a  r e c t a n g u l a r   c r o s s - s e c t i o n ,   there   being  p rov ided   a  bevel   on 

oppos i t e   s ides   of  the  l o n g i t u d i n a l   bottom  of  the  punch  at  one  end 

t h e r e o f ,   so  t ha t   a d j a c e n t   the  bevels   a  p o r t i o n   of  the  bottom  s u r f a c e  

is  m a i n t a i n e d ,   the  end  face  of  the  punch  at  said  end  being  p r o v i d e d  

with  a  concave  c u r v a t u r e   ex tending   from  the  bottom  to  the  l o n g i t u d i n a l  

top  of  the  punch .  

6.  A  punch  accord ing   to  claim  5,  c h a r a c t e r i z e d   in  t h a t  

a  dam  is  formed  at  the  bottom  of  the  l ead ing   end  of  the  punch ,  

and  t h a t   said  hollow  c u r v a t u r e   is  composed  of  two  s u c c e s s i v e  

c u r v a t u r e s   formed  as  arcs  of  c i r c l e s   having  e s s e n t i a l l y   the  s a m e  ,  

r a d i u s ,   but  whose  c e n t e r s   are  spaced  a p a r t .  
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