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T e c h n i c a l   F i e l d  

The  p r e s e n t   i n v e n t i o n   r e l a t e s   to  a  s l i d i n g   m e m b e r  

and ,   more  p a r t i c u l a r l y ,   to   a  s l i d i n g   member   in  w h i c h   a  

s l i d i n g   s u r f a c e   i s   made  of   an  a m o r p h o u s   m e t a l l i c  

m a t e r i a l .   The  s l i d i n g   member   of  t h e   p r e s e n t   i n v e n t i o n  

may  be  f o r   i n s t a n c e   a p p l i e d   to   a  h e a d   d rum,   a  t a p e  

g u i d e   and  t h e   l i k e   of   a  v i d e o   t a p e   r e c o r d e r .  

B a c k g r o u n d   A r t  

In  a  v i d e o   t a p e   r e c o r d e r   or  t h e   l i k e ,   a  s l i d i n g  

member  s u c h   as  a  t a p e   g u i d e   or  a  head   drum  f o r   g u i d i n g  

m a g n e t i c   t a p e   m u s t   h a v e   a  s m a l l   c o e f f i c i e n t   of  f r i c t i o n  

w i t h   m a g n e t i c   t a p e   and   an  e x c e l l e n t   a b r a s i o n  

r e s i s t a n c e .   A l u m i n u m   a l l o y s   w i d e l y   a d o p t e d   a s  

c o n v e n t i o n a l   m a t e r i a l s   f o r   t h e   s l i d i n g   m e m b e r s   s u c h   a s  

a  head   d rum,   h a v e   d r a w b a c k s   in   t h a t   t h e y   a r e   e a s y   t o  

wea r   b e c a u s e   of   t h e i r   r e l a t i v e l y   g r e a t   c o e f f i c i e n t s   o f  

f r i c t i o n   and  low  h a r d n e s s e s .   T h e r e f o r e ,   t h e   m a g n e t i c  

t a p e   a d h e r e s   t o   t h e   s l i d i n g   m e m b e r s   made  of  a l u m i n u m  

a l l o y s   and  may  n o t   r u n   s m o o t h l y   f o r   t h i s   r e a s o n ,   or  t h e  

m a g n e t i c   t a p e   c a u s e s   s q u e a k i n g .   T h e s e   p h e n o m e n a   a r e  

n o t a b l e   e s p e c i a l l y   when  t h e   m a g n e t i c   t a p e   i s   r u n   u n d e r  

t h e   c o n d i t i o n   of   r e l a t i v e l y   h i g h   t e m p e r a t u r e   a n d  

h u m i d i t y .  

D i s c l o s u r e   of  I n v e n t i o n  

In  a  s l i d i n g   m e m b e r   of  t h e   p r e s e n t   i n v e n t i o n ,   t h e  

s l i d i n g   s u r f a c e   i s   made  of  an  a m o r p h o u s   m e t a l l i c  

m a t e r i a l ,   so  t h a t   t h e   c o e f f i c i e n t   of  f r i c t i o n   w i t h  

m a g n e t i c   t a p e   i s   s m a l l ;   b e s i d e s   t h e   h a r d n e s s   i s   h i g h ,  

and  e s p e c i a l l y   r u n n i n g   c h a r a c t e r i s t i c s   of  t h e   t a p e   a r e  

e x c e l l e n t .  

B r i e f   D e s c r i p t i o n   of  D r a w i n g s  

F i g .   1  i s   a  s e c t i o n a l   v i e w   w h e r e i n   a  s l i d i n g  

member  of  t h e   p r e s e n t   i n v e n t i o n   i s   a p p l i e d   to   a  h e a d  

drum  of  a  v i d e o   t a p e   r e c o r d e r .  



F i g .   2  i s   an  e x p l o d e d   p e r s p e c t i v e   v i e w   w h e r e i n   a  

s l i d i n g   member   of   t h e   p r e s e n t   i n v e n t i o n   i s   a p p l i e d   t o  

an  AC  h e a d   of  a  v i d e o   t a p e   r e c o r d e r .  

F i g .   3  i s   an  e x p l o d e d   p e r s p e c t i v e   v i e w   w h e r e i n   a  

s l i d i n g   member   of  t h e   p r e s e n t   i n v e n t i o n   i s   a p p l i e d   to   a  

g u i d e   p i n .  

B e s t   Mode  of  C a r r y i n g   Out   t h e   I n v e n t i o n  

Any  a m o r p h o u s   m e t a l l i c   m a t e r i a l   may  be  u s e d   in   t h e  

p r e s e n t   i n v e n t i o n   as   l o n g   as  i t   s a t i s f i e s   t h e   p u r p o s e  

to   be  a c c o m p l i s h e d   by  t h e   s l i d i n g   m e m b e r   of  t h e   p r e s e n t  

i n v e n t i o n .   E x a m p l e s   of  s u c h   an  a m o r p h o u s   m e t a l l i c  

m a t e r i a l   may  i n c l u d e   t h o s e   m a t e r i a l s   w h i c h   c o n t a i n  

t r a n s i t i o n   m e t a l   e l e m e n t s   s u c h   as  F e ,   Co  or  Ni  or  m e t a l  

e l e m e n t s   s u c h   as  Cr  in   t h e   a t o m i c   r a t i o   of   a b o u t   60  t o  

90%,  or   t h o s e   m a t e r i a l s   w h i c h   c o n t a i n   m e t a l l o i d s   s u c h  

as  P,  C,  B  or  Si  i n   t h e   a t o m i c   r a t i o   of   a b o u t   40  t o  

10%.  

For   t h e   p r e s e n t   i n v e n t i o n ,   i t   s u f f i c e s   t h a t   o n l y  

t h e   s l i d i n g   s u r f a c e   of  t h e   s l i d i n g   m e m b e r   i s   made  of  a n  

a m o r p h o u s   m e t a l l i c   m a t e r i a l .   H o w e v e r ,   t h e   o v e r a l l  

s l i d i n g   member   may  be  made  of   an  a m o r p h o u s   m e t a l l i c  

m a t e r i a l .   The  m e t h o d   f o r   m a n u f a c t u r i n g   o n l y   t h e  

s l i d i n g   s u r f a c e   of   t h e   s l i d i n g   m e m b e r   f r o m   an  a m o r p h o u s  

m e t a l l i c   m a t e r i a l   i s   n o t   p a r t i c u l a r l y   l i m i t e d ;   a  

c o n v e n t i o n a l   m e t h o d   may  be  a d o p t e d .   F o r   i n s t a n c e ,   a n  

a m o r p h o u s   m e t a l l i c   m a t e r i a l   i s   f o r m e d   i n t o   a  r i b b o n   o f  

a  20  to   3 0  p   t h i c k n e s s   and  t h e   r i b b o n   t h e n   a d h e r e s   t o  

t h e   s u r f a c e   of  a  s l i d i n g   member   m a i n   b o d y ,   w h i c h   w a s  

made  of  a n o t h e r   m a t e r i a l   to   p r o v i d e   a  s l i d i n g   s u r f a c e .  

The  a m o r p h o u s   m e t a l l i c   m a t e r i a l   may  be  e a s i l y   f o r m e d  

i n t o   a  r i b b o n   by  a  r o l l i n g   r a p i d   c o o l i n g   a p p a r a t u s  

w h i c h   i s   d i s c l o s e d ,   f o r   e x a m p l e ,   in   J a p a n e s e   P a t e n t  

A p p l i c a t i o n   No.  5 2 - 2 2 9 3 6   ( J a p a n e s e   L a i d - O p e n   P a t e n t  

A p p l i c a t i o n   No.  5 3 - 1 0 6 3 3 9 )   or   in   J a p a n e s e   P a t e n t  

A p p l i c a t i o n   No.  5 2 - 2 2 9 3 7   ( J a p a n e s e   L a i d - O p e n   P a t e n t  

A p p l i c a t i o n   No.  5 3 - 1 0 6 3 4 0 ) .   N e e d l e s s   t o   s a y ,   t h e  

a m o r p h o u s   m e t a l l i c   m a t e r i a l   may  be  e a s i l y   f o r m e d   i n t o   a  



r i b b o n   by  t h e   d o u b l e - r o l l e r   m e t h o d ,   t h e   s i n g l e - r o l l e r  

m e t h o d ,   t h e   l i q u i d   r a p i d   c o o l i n g   m e t h o d   o r  t h e   l i k e .  -  

I f   t h e   o v e r a l l   s l i d i n g   member  i s   made  of   an  a m o r p h o u s  

m e t a l l i c   m a t e r i a l ,   a  s l i d i n g   member   of   d e s i r e d   s h a p e  

may  be  p r e p a r e d   by  t h e   c o n v e n t i o n a l   f o r m i n g .   T h e  

a m o r p h o u s   m e t a l l i c   m a t e r i a l s   as  d e s c r i b e d   a b o v e   a r e  

e a s y   t o   work   w i t h   as  c o m p a r e d   w i t h   f e r r i t e   or   c e r a m i c  

and  a r e   t h u s   a d v a n t a g e o u s .  

A  c o m p a r i s o n   of  c o e f f i c i e n t s   of   f r i c t i o n   a n d  

V i c k e r s   H a r d n e s s   (Hv)  b e t w e e n   v a r i o u s   t y p e s   o f  

m a t e r i a l s   and  t h e   a m o r p h o u s   m e t a l l i c   m a t e r i a l   w i l l   b e  

shown  in  t h e   t a b l e   b e l o w :  

As  may  be  s e e n   f r o m   t h e   above   t a b l e ,   t h e   a m o r p h o u s  

m e t a l l i c   m a t e r i a l s   h a v e   s m a l l e r   c o e f f i c i e n t s   o f  

f r i c t i o n   and  h i g h e r   h a r d n e s s e s   t h a n   t h o s e   of   a l u m i n u m ,  

S e n d u s t   and  f e r r i t e .   F u r t h e r m o r e ,   i f   t h e   s u r f a c e  

r o u g h n e s s   i s   l e s s   t h a n   a b o u t   + 2  ,   t h e   a m o r p h o u s  

m e t a l l i c   m a t e r i a l   h a s   an  e x t r e m e l y   s m a l l   c o e f f i c i e n t   o f  

f r i c t i o n .   T h e r e f o r e ,   t h e   a m o r p h o u s   m e t a l l i c   m a t e r i a l  



p r o v i d e s   a  s u r f a c e   o f   an  e x c e l l e n t   q u a l i t y   w i t h o u t  

s p e c i a l   f i n i s h .  

The  a m o r p h o u s   m e t a l l i c   m a t e r i a l   has   m a g n e t i z a t i o n  

l o w e r   t h a n   t h a t   of   f e r r i t e   or   t h e   l i k e   and  h a s  

e l e c t r i f i c a t i o n   l o w e r   t h a n   t h a t   of   c e r a m i c .  

As  has   b e e n   d e s c r i b e d   a b o v e ,   t h e   a m o r p h o u s  

m e t a l l i c   m a t e r i a l   i s   p a r t i c u l a r l y   s u i t a b l e   f o r   a  

m a t e r i a l   to   make  up  t h e   s l i d i n g   s u r f a c e   of  t h e   s l i d i n g  

m e m b e r .  

The  p r e s e n t   i n v e n t i o n   w i l l   f u r t h e r   be  d e s c r i b e d  

w i t h   r e f e r e n c e   to   t h e   a c c o m p a n y i n g   d r a w i n g s .  

A  h e a d   d rum  of   a  v i d e o   t a p e   r e c o r d e r   shown  i n  

F i g .   1  i s   of  t h r e e - l a y e r e d   s t r u c t u r e   i n c l u d i n g   an  u p p e r  

s t a t i o n a r y   c y l i n d e r   1,  a  l o w e r   s t a t i o n a r y   c y l i n d e r   2 

and  a  r o t a r y   h e a d   c y l i n d e r   3.  A  p a i r   of  m a g n e t i c   h e a d s  

4  a r e   m o u n t e d   on  t h e   r o t a r y   h e a d   c y l i n d e r .   An 

a m o r p h o u s   m e t a l l i c   m a t e r i a l   l a y e r   5  i s   f o r m e d   on  t h e  

t a p e   s l i d i n g   s u r f a c e   of   e a c h   c y l i n d e r .   R e f e r r i n g   t o  

F i g .   1,  t h e   m a t e r i a l   l a y e r   i s   f o r m e d   by  h a v i n g   a  r i b b o n  

of  an  a m o r p h o u s   m e t a l l i c   m a t e r i a l   a d h e r e   to   t h a t   p a r t  

of  t h e   main   b o d y   w h i c h   w i l l   b e c o m e   t h e   t a p e   s l i d i n g  

s u r f a c e .  

A l t h o u g h   a  l e a d   6  f o r   g u i d i n g   m a g n e t i c   t a p e   i s  

m o u n t e d   on  t h e   l o w e r   s t a t i o n a r y   c y l i n d e r   2,  t h i s   l e a d  

may  be  f o r m e d   by  h a v i n g   t h e   o t h e r   a m o r p h o u s   m e t a l l i c  

m a t e r i a l   l a y e r   7  a d h e r e   to   t h e   o u t e r   s u r f a c e   of  t h e  

a m o r p h o u s   m e t a l l i c   m a t e r i a l   l a y e r   5  so  t h a t   t h e   u p p e r  
end  of  t h e   l a y e r   7  may  s e r v e   as  a  l e a d .   I f   t h e  

a m o r p h o u s   m e t a l l i c   m a t e r i a l   i s   made  i n t o   a  r i b b o n   w h o s e  

s h a p e   has  a  l e a d ,   a n o t h e r   m e t h o d   to   fo rm  a  l e a d  m a y   b e  

o f f e r e d   by  h a v i n g   s u c h   r i b b o n   a d h e r e   to   t h e   main   b o d y  

of  t h e   s l i d i n g   m e m b e r .   In  o r d e r   to   f o rm  a  r i b b o n   o f  

such   a  s h a p e   w i t h   a  r o l l i n g   r a p i d   c o o l i n g   a p p a r a t u s   a s  

d e s c r i b e d   a b o v e ,   a  s t e p   c o r r e s p o n d i n g   to   t h e   l e a d   i s  

f o r m e d   on  a  c o o l i n g   r o l l e r   f o r   r a p i d l y   c o o l i n g   a  m e l t e d  

a m o r p h o u s   m e t a l l i c   m a t e r i a l ,   and  t h e   a m o r p h o u s   m e t a l l i c  

m a t e r i a l   i s   r a p i d l y   c o o l e d   t h e r e o n .  



A c c o r d i n g   to   t h e   p r e s e n t   i n v e n t i o n ,   t h e   a m o r p h o u s  

m e t a l l i c   m a t e r i a l   l a y e r   may  be  f o r m e d   on  t h a t   p a r t   o f  

t h e   member   w h i c h   w i l l   be  b r o u g h t   i n t o   s l i d i n g   c o n t a c t  

w i t h   m a g n e t i c   t a p e   and  n e e d   n o t   t h e r e f o r e   be  f o r m e d   o n  

t h e   e n t i r e   s u r f a c e s   of   t h e   c y l i n d e r s .   I f   t h e   s l i d i n g  

p a r t   or   p a r t   of  t h e   s l i d i n g   member   a l o n e   i s   made  of  a n  

a m o r p h o u s   m e t a l l i c  m a t e r i a l ,   t h e   r e s t   of  t h e   member  may  

be  made  of  a  c o n v e n t i o n a l   m a t e r i a l   s u c h   as  a  h a r d  

p l a s t i c   or   an  a l u m i n u m   a l l o y .  

F i g .   2  shows  an  AC  h e a d   ( a u d i o / c o n t r o l   head )   of  a  

v i d e o   t a p e   r e c o r d e r   to   w h i c h   a  s l i d i n g   member   of   t h e  

p r e s e n t   i n v e n t i o n   i s   a p p l i e d .   M a g n e t i c   h e a d s   10  and  11  

f o r   r e c o r d i n g   a u d i o   and  c o n t r o l   s i g n a l s   r e s p e c t i v e l y  

a r e   m o u n t e d   on  t h e   u p p e r   and  l o w e r   s i d e   e d g e s   of  t he   AC 

h e a d .   An  a m o r p h o u s   m e t a l l i c   m a t e r i a l   l a y e r   12  a d h e r e s  

to   t h e   s l i d i n g   p a r t   b e t w e e n   t h e   m a g n e t i c   h e a d s .  

F i g .   3  shows  a  g u i d e   p i n   to   w h i c h   a  s l i d i n g   m e m b e r  

of   t h e   p r e s e n t   i n v e n t i o n   i s   a p p l i e d .   In  t h i s   g u i d e  

p i n ,   an  a m o r p h o u s   m e t a l l i c   m a t e r i a l   l a y e r   15  a d h e r e s   t o  

t h e   t a p e   s l i d i n g   s u r f a c e .  

I n d u s t r i a l   A p p l i c a b i l i t y  

S i n c e   t h a t   p a r t   of  t h e   s l i d i n g   m e m b e r   of  t h e  

p r e s e n t   i n v e n t i o n   w h i c h   c o r r e s p o n d s   t o   t h e   s l i d i n g  

s u r f a c e   i s   made  of  an  a m o r p h o u s   m e t a l l i c   m a t e r i a l ,   t h e  

c o e f f i c i e n t   of  f r i c t i o n   b e t w e e n   t h e   s l i d i n g   s u r f a c e   a n d  

m a g n e t i c   t a p e   i s   s m a l l   and  t h e   s l i d i n g   s u r f a c e   has   a  

h i g h   h a r d n e s s .   T h e r e f o r e ,   a d h e s i o n   of   t h e   m a g n e t i c  

t a p e   to   t h e   s l i d i n g   member   may  be  p r e v e n t e d   a n d  

e x c e l l e n t   r u n n i n g   c h a r a c t e r i s t i c s   of  t h e   m a g n e t i c   t a p e  

may  be  g u a r a n t e e d .   The  a m o r p h o u s   m e t a l l i c   m a t e r i a l   i s  

e a s y   to   work   w i t h   and  i s   e f f e c t i v e   to   l o w e r   t h e  

m a n u f a c t u r i n g   c o s t   of  t h e   m e m b e r .  



1.  A  s l i d i n g   member   c h a r a c t e r i z e d   in   t h a t   a  

s l i d i n g   s u r f a c e   i s   made  of  an  a m o r p h o u s   m e t a l l i c  

m a t e r i a l .  

2.  A  s l i d i n g   member   a c c o r d i n g   t o   c l a i m   1 ,  

c h a r a c t e r i z e d   in   t h a t   t h e   a m o r p h o u s   m e t a l l i c   m a t e r i a l  

i s   a  m e t a l   e l e m e n t   and  a  m e t a l l o i d   e l e m e n t .  

3.  A  s l i d i n g   member   a c c o r d i n g   t o   c l a i m   2 ,  

c h a r a c t e r i z e d   in   t h a t   t h e   m e t a l   e l e m e n t   i s   t r a n s i t i o n  

m e t a l   e l e m e n t s   s u c h   as  Fe ,   Co  and  N i ,   or   Cr  or   t h e  

l i k e .  

4.  A  s l i d i n g   member   a c c o r d i n g   t o   c l a i m   2 ,  

c h a r a c t e r i z e d   in   t h a t   t h e   m e t a l l o i d   e l e m e n t   i s   P,  C,  B 

S i ,   or   t h e   l i k e .  

5.  A  s l i d i n g   member   a c c o r d i n g   to   a n y  o n e   o f  

c l a i m s   2  to   4,  c h a r a c t e r i z e d   in   t h a t   t h e   m e t a l   e l e m e n t  

i s   c o n t a i n e d   i n   an  a t o m i c   r a t i o   of   a b o u t   60%  to   a b o u t  

90%  and  t h e   m e t a l l o i d   e l e m e n t   i s   c o n t a i n e d   i n   an  a t o m i c  

r a t i o   of   a b o u t   40%  to   a b o u t   1 0 % .  

6.  A  s l i d i n g   member   a c c o r d i n g   t o   a n y  o n e   o f  

c l a i m s   1  to   5,  c h a r a c t e r i z e d   in   t h a t   t h e   a m o r p h o u s  

m e t a l l i c   m a t e r i a l   i s   of  F e - C o - S i - B   t y p e .  
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