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@  Erase  head  for  erasing  single  tracks  of  a  multi-track  magnetic  recording  tape. 

An  erase  head  (10)  for  erasing  single  tracks  on  multi- 
track  magnetic  recording  tapes  (12)  by  means  of  a  con- 
stant  magnetic  field  applied  in  a  direction  perpendicular  to 
the  direction  of  tape  travel,  to  avoid  any  asymmetrical  resid- 
ual  magnetization  with  respect  to  the  direction  of  a  magne- 
tizing  field  used  for  recording.  A  configuration  of  two  pole 
pieces  (14)  and  two  corresponding  shields  (16),  spaced 
out  from  the  pole  pieces  and  generally  coplanar  with  the 
end  faces  thereof,  ensures  that  the  magnetic  field  strength 
is  relatively  uniform  in  a  region  between  the  shields,  and 
falls  to  a  relatively  low  value  outside  this  region. 



This  i n v e n t i o n   r e l a t e s   to  an  e r a s e   head  for   e r a s i n g   r e -  
co rded   s i g n a l s   from  s i n g l e   t r a c k s   of  a  m u l t i - t r a c k   m a g n e t i c  
r e c o r d i n g   t a p e ,   c o m p r i s i n g   a  p a i r   of  pole   p i e c e s   h a v i n g  
f ace s   l o c a t e d   fo r   c o n t a c t i n g   a  moving  m a g n e t i c   t a p e ,  
m a g n e t i c   c i r c u i t   means  p r o v i d i n g   a  low  r e l u c t a n c e   p a t h  
be tween  s a i d   po le   p i e c e s ,   a n d  

m a g n e t i c   s h i e l d i n g   means  a r r a n g e d   a d j a c e n t   to  the  p o l e  

p i e c e s .  

T y p i c a l l y ,   t ape   r e c o r d i n g   sys t ems   i n c l u d e   an  e r a s e   h e a d  

mounted  in  a  l e a d i n g   p o s i t i o n   wi th   r e s p e c t   to  a  r e c o r d i n g  
t r a n s d u c e r   head,   so  t h a t   p r e v i o u s l y   r e c o r d e d   m a t e r i a l   on 
the  tape   w i l l   be  e r a s e d   i m m e d i a t e l y   b e f o r e   new  m a t e r i a l   i s  

r e c o r d e d .   There   are   many  types   of  known  e r a s e   heads  such  a s  
those   d i s c u s s e d   b e l o w .  

U.S.  3 , 8 5 2 , 8 1 2   d e s c r i b e s   a  t u n n e l   e r a s e   head  for   da t a   r e -  
c o r d i n g   p u r p o s e s   in  p a r t i c u l a r   on  f l e x i b l e   m a g n e t i c   d i s c s .  
The  t u n n e l   e r a s e   head  c o n s i s t s   of  two  m a g n e t i c   g a p s  
a r r a n g e d   at  a  d i s t a n c e   from  one  a n o t h e r   and  s e r v e s   t o  

e r a s e   the  t r a c k   edges  in  o r d e r   to  l i m i t   the  t r a c k   w i d t h .  
The  t u n n e l   e r a s e   head  is  p r o v i d e d   wi th   two  e r a s e   c o i l s ,  
each  of  which  is  a l l o c a t e d   to  one  of  the  s a i d   gaps ,   t h e  



s a i d   two  e r a s e   c o i l s   b e i n g  e n e r g i z e d   by  a  d i r e c t   c u r r e n t   o f  

o p p o s i t e   p o l a r i t y .   The  magne t i c   f i e l d s   of  o p p o s i t e   p o l a r i t y  
which  are  p r o d u c e d   e f f e c t   symmet r i c   e r a s u r e   which  r e s u l t s  

in  the  second  harmonic   components   of  a  r e p r o d u c e d   s i g n a l  

be ing   m i n i m i z e d .  

In  c o n t r a s t   to  such  a  t u n n e l   e r a s e   head,   the  e r a s e   head  o f  
the  p r e s e n t   i n v e n t i o n   e f f e c t s   a c c u r a t e   t r a c k   e r a s u r e   r a t h e r  
than  e r a s u r e   of  the  t r a c k   e d g e s .  

U.S.  3 , 5 2 1 , 0 0 6   d i s c l o s e s   a  combined  e r a s e   and  r e c o r d - r e -  

p r o d u c e   m a g n e t i c   t r a n s d u c e r   for   8 - t r a c k   a p p a r a t u s e s .   A  d u a l  

head  is  p r o v i d e d   wi th   two  t h r e e - l e g   type  core   u n i t s   and  t h e  

t i p s   of  the  l egs   e x t e n d   i n t o   o p e n i n g s   in  the  t a p e - e n g a g i n g  
face   of  a  m a g n e t i c   s h i e l d   h o u s i n g   fo r   the  m a g n e t i c   h e a d .  
The  h i g h l y   p e r m e a b l e   m e t a l  s h i e l d   h o u s i n g   is  p r o v i d e d   t o  

p r e v e n t   c r o s s t a l k   be tween   a d j a c e n t   c h a n n e l s   b e c a u s e   the  mag-  
n e t i c   h o u s i n g   s h o r t s   out  s t r a y   hum  s i g n a l s   and  s i g n a l s   f r o m  

a d j a c e n t   t r a c k s .   T h e  e r a s e   c o i l s   p r o v i d e   high  f r e q u e n c y  
b ias   and  t h e r e b y   p roduce   the  n e c e s s a r y   e r a s e   f l u x .  

German  La id -Open   A p p l i c a t i o n   DOS  2 , 3 1 7 , 0 2 0   d e s c r i b e s   a  v e r y  
s i m i l a r   s h i e l d e d   head  fo r   use  in  a  s i g n a l   r e c o r d i n g   p l a y -  
back  sys tem  in  which  s e v e r a l   t r a c k s   are  r e c o r d e d   in  t h e  

l o n g i t u d i n a l   d i r e c t i o n   on  a  m a g n e t i c   t a p e .   In  t h i s   p u b l i -  
c a t i o n   the  use  of  the  s h i e l d e d   head  fo r   e r a s i n g   p u r p o s e s   i s  
not  d e s c r i b e d .  

I t   is  wel l   known  t h a t   m a g n e t i c   m a t e r i a l s ,   i n c l u d i n g   t h o s e  
used  to  coat   m a g n e t i c   r e c o r d i n g   t a p e s ,   e x h i b i t   a  p r o p e r t y  
known  as  h y s t e r e s i s ,   w h e r e i n   they  w i l l   r e t a i n   a  d e g r e e   o f  
r e s i d u a l   magne t i sm   a f t e r   a  m a g n e t i z i n g   or  m a g n e t o m o t i v e  
f o r c e   is  removed.   A c c o r d i n g l y ,   i f   a  c o n s t a n t   m a g n e t i c   f i e l d  

were  to  be  a p p l i e d   in  a  d i r e c t i o n   g e n e r a l l y   p a r a l l e l   to  t h e  
d i r e c t i o n   of  movement  of  the  t a p e ,   each  p a r t i c l e   of  m a g n e t i c  



m a t e r i a l   on  the  tape   would  be  s u b j e c t e d   to  a  g r a d u a l l y   i n -  

c r e a s i n g   m a g n e t i c   f i e l d   s t r e n g t h   as  i t   a p p r o a c h e d   the  c o n -  

s t a n t   f i e l d ,   and  to  a  g r a d u a l l y   d e c r e a s i n g   m a g n e t i c   f i e l d  

s t r e n g t h   as  i t   moved  away  from  the  f i e l d .   However,   b e c a u s e  
of  the  e f f e c t   of  h y s t e r e s i s ,   each  such  p a r t i c l e   of  m a g n e t i c  
m a t e r i a l   would  r emain   p a r t i a l l y   m a g n e t i z e d   in  the  d i r e c t i o n  

of  the  c o n s t a n t   m a g n e t i c   f i e l d .  

The  a f o r e d e s c r i b e d   asymmetry   in  the  d i r e c t i o n   of  m a g n e t i -  
z a t i o n   of  a  t ape   e r a s e d   by  a  c o n s t a n t   m a g n e t i c   f i e l d   is  o f  
l i t t l e   c o n s e q u e n c e   in  some  m a g n e t i c   r e c o r d i n g   a p p l i c a t i o n s ,  

such  as  d i g i t a l   r e c o r d i n g ,   but  is  h i g h l y   s i g n i f i c a n t   in  t h e  

r e c o r d i n g   of  a n a l o g   s i g n a l s ,   as  in  v ideo   t ape   r e c o r d e r s .   I n  

a n a l o g   r e c o r d i n g ,   the  asymmetry   can  g ive   r i s e   to  d i s t o r t i o n  

in  the  r e c o r d e d   and  s u b s e q u e n t l y   p l a y e d   back  v ideo   s i g n a l .  
This  d i s t o r t i o n   m a n i f e s t s   i t s e l f   by  the  p r e s e n c e   of  u n -  
wanted   second   ha rmonic   c o m p o n e n t s ,   as  d i s c u s s e d   above ,   a n d  
is  t o t a l l y   u n a c c e p t a b l e   fo r   v ideo   a p p l i c a t i o n s .  

For  the  f o r e g o i n g   r e a s o n ,   v ideo   and  audio   t ape   r e c o r d e r s  

t y p i c a l l y   employ  h i g h - f r e q u e n c y ,   a l t e r n a t i n g - c u r r e n t   ( a c )  

e r a s e   heads .   As  each  p a r t i c l e   of  m a g n e t i c   m a t e r i a l  

a p p r o a c h e s   an  ac  e r a s e   head ,   i t   is  s u b j e c t e d   to  r a p i d   mag-  
n e t i z a t i o n   in  a l t e r n a t i n g   d i r e c t i o n s .   Because   of  t h e  
h y s t e r e s i s   e f f e c t ,   the  d e g r e e   to  which  the  p a r t i c l e   is  mag-  
n e t i z e d   l ags   b e h i n d   the  c y c l i c   v a r i a t i o n   in  the  m a g n e t i z i n g  
f o r c e ,   and  the  r e l a t i o n s h i p   be tween   m a g n e t i c   f i e l d   s t r e n g t h  
and  m a g n e t i z i n g   f o r c e   f o l l o w s   a  we l l   known  c h a r a c t e r i s t i c  

h y s t e r e s i s   loop .   As  the  p a r t i c l e   moves  away  from  the  a c  
e r a s e   head,   the  m a g n i t u d e   of  the  m a g n e t i z i n g   f o r c e   g r a d u a l l y  
d i m i n i s h e s ,   and  the  h y s t e r e s i s   loop  becomes  p r o g r e s s i v e l y  
s m a l l e r   and  s m a l l e r ,   u n t i l ,   when  the  p a r t i c l e   has  e s c a p e d  
the  i n f l u e n c e   of  the  f i e l d ,   i t   r ema ins   in  an  e s s e n t i a l l y  
n e u t r a l   m a g n e t i c   c o n d i t i o n ,   w i t h o u t   any  a s y m m e t r i c a l   mag-  
n e t i c   b i a s   in  one  d i r e c t i o n   or  a n o t h e r .  



a l t h o u g h   ac  e r a s e   heads  are  e n t i r e l y   s a t i s f a c t o r y   fo r   m o s t  

p u r p o s e s ,   they  have  the  d i s a d v a n t a g e   of  r e l a t i v e l y   h igh  c o s t  

as  compared  wi th   a  c o m p a r a b l e   dc  e r a s e   head.   F u r t h e r m o r e ,   a n  
ac  e r a s e   head  must  be  p r o v i d e d   wi th   power  from  a  h i g h -  

- f r e q u e n c y   power  s o u r c e ,   and  t h e r e   is  a  s i g n i f i c a n t   p r o b l e m  
in  d e a l i n g   wi th   unwanted   r a d i a t i o n   from  the  s o u r c e .   A c c o r -  
d i n g l y ,   a p p r o p r i a t e   s h i e l d i n g   has  to  be  p r o v i d e d ,   at  a  
c o r r e p o n d i n g l y   h i g h e r   c o s t .  

I t   w i l l   be  a p p r e c i a t e d   from  the   f o r e g o i n g   t h a t   t h e r e   i s  
s t i l l   a  s i g n i f i c a n t   need  fo r   a  p r a c t i c a l   a l t e r n a t i v e   to  t h e  
more  c o n v e n t i o n a l   ac  e r a s e   head  fo r   m a g n e t i c   t ape   r e c o r d i n g ,  
and  such  an  a l t e r n a t i v e   s h o u l d   not  have  the  i n h e r e n t   d i s a d -  

v a n t a g e   of  a s y m m e t r i c a l   m a g n e t i z a t i o n ,   u s u a l l y  a s s o c i a t e d  

wi th   dc  e r a s e   h e a d s ,   and  s h o u l d   s t i l l   be  c a p a b l e   of  e r a s i n g  
a  s i n g l e ,   r e l a t i v e l y   na r row  r e c o r d i n g   t r a c k   on  a  m u l t i - t r a c k  

t a p e .  

The  p r e s e n t   i n v e n t i o n   f u l f i l l s   t h i s   need  by  an  e r a s e   h e a d  
fo r   e r a s i n g   r e c o r d e d   s i g n a l s   from  s i n g l e   t r a c k s   of  a  m u l t i -  
- t r a c k   m a g n e t i c   r e c o r d i n g   t a p e ,   c o m p r i s i n g   a  p a i r   of  p o l e  
p i e c e s   h a v i n g   f a c e s   l o c a t e d   fo r   c o n t a c t i n g   a  moving  m a g n e t i c  

t a p e ,  
m a g n e t i c   c i r c u i t   means  p r o v i d i n g   a  low  r e l u c t a n c e   p a t h  
be tween   s a i d   po le   p i e c e s ,   a n d  

m a g n e t i c   s h i e l d i n g   means  a r r a n g e d   a d j a c e n t   to  the  p o l e  
p i e c e s ,   w h e r e i n   the   f a c e s   of  the  po le   p i e c e s   are   a r r a n g e d  
in  a  g e n e r a l l y   p a r a l l e l   r e l a t i o n s h i p   s p a c e d   a c r o s s   the  w i d t h  
of  the  moving  m a g n e t i c   t ape   to  p r o v i d e   a  m a g n e t i c   f i e l d   i n  
the  p l ane   of  the   moving  t ape   and  d i r e c t e d   p r i m a r i l y   p e r p e n -  
d i c u l a r   to  the  d i r e c t i o n   of  t ape   m o v e m e n t ,  
a  sou rce   of  c o n s t a n t   m a g n e t o m o t i v e   f o r c e   is  p r o v i d e d ,   t h e  
s a i d   m a g n e t o m o t i v e   f o r c e   be ing   a p p l i e d   to  s a i d   m a g n e t i c  
c i r c u i t   means  to  p r o d u c e   an  u n v a r y i n g   m a g n e t i c   f i e l d   b e t w e e n  
s a i d   po le   p i e c e s ,   a n d  



%aid  m a g n e t i c   s h i e l d i n g   means  are  spaced   o u t w a r d l y   f r o m  

s a i d   pole   p i e c e s   in  a  s u b s t a n t i a l l y   c o p l a n a r   r e l a t i o n s h i p  

wi th   s a i d   f a c e s ,   whereby  the  r e s u l t a n t   m a g n e t i c   f i e l d  

s t r e n g t h   in  a  p l ane   p e r p e n d i c u l a r   to  the  d i r e c t i o n   of  m o v e -  

ment  of  the  t ape   is  s u b s t a n t i a l l y   u n i f o r m   in  a  r e g i o n   i n -  

ward  of  s a i d   s h i e l d i n g   means  but  is  m i n i m i z e d   o u t s i d e   t h e  

r e g i o n .  

In  summary,  the   p r e s e n t   i n v e n t i o n   r e s i d e s   in  a  m a g n e t i c   r e -  

c o r d i n g   tape   e r a s e   head  powered  by  d i r e c t   c u r r e n t   a n d  
o r i e n t e d   to  p r o v i d e   a  c o n s t a n t   m a g n e t i c   f i e l d   s u b s t a n t i a l l y  

p e r p e n d i c u l a r   to  the  d i r e c t i o n   of  tape   t r a v e l .   A l t h o u g h   t h e  

tape  e r a s e d   by  the  e r a s e   head  of  the  i n v e n t i o n   is  l e f t   p e r -  
m a n e n t l y   m a g n e t i z e d   in  the  p e r p e n d i c u l a r   d i r e c t i o n ,   t h e r e   i s  

no  asymmetry   in  the  l o n g i t u d i n a l   d i r e c t i o n ,   p a r a l l e l   to  t h e  

tape  l e n g t h ,   and  hence  no  d i s t o r t i o n ,   b e c a u s e   the  r e c o r d i n g  
head  u t i l i z e s   a  m a g n e t i z i n g   f i e l d   in  the  l o n g i t u d i n a l  
d i r e c t i o n .   The  e r a s e   head  of  the  i n v e n t i o n   has  an  a r r a n g e -  
ment  of  po le   p i e c e s   and  s h i e l d s   which  p r o v i d e s   a  s u b s t a n -  

t i a l l y   u n i f o r m   f i e l d   over   a  r e l a t i v e l y   na r row  p o r t i o n   o f  

the  t ape   w i d t h ,   c o r r e s p o n d i n g   to  the  w id th   of  a  s i n g l e   r e -  

c o r d i n g   t r a c k   on  the  t a p e .  

B a s i c a l l y ,   and  in  g e n e r a l   t e r m s ,   the  e r a s e   head  of  the  i n -  
v e n t i o n   c o m p r i s e s   a  p a i r   of  r e l a t i v e l y   na r row  pole   p i e c e s  

hav ing   end  f a ce s   which  engage  the  s u r f a c e   of  the  m a g n e t i c  

t a p e ,   to  p r o v i d e   a  m a g n e t i c   f i e l d   in  a  d i r e c t i o n   t r a n s v e r s e  
to  the  d i r e c t i o n   of  t ape   movement,   and  a  p a i r   of  f l a t   m a g -  
n e t i c   me ta l   p l a t e s   p o s i t i o n e d   in  a  g e n e r a l l y   c o p l a n a r   r e -  
l a t i o n s h i p   wi th   the  end  f a ce s   of  the  po le   p i e c e s   a n d  s p a c e d  

a p a r t   t h e r e f r o m   by  a p p r o x i m a t e l y   the  w id th   of  a  s i n g l e   r e -  
c o r d i n g   t r a c k   to  be  e r a s e d ,   to  m i n i m i z e   the  e f f e c t   of  s t r a y  
m a g n e t i c   f i e l d s   which  would  o t h e r w i s e   d e m a g n e t i z e   a d j a c e n t  
t r a c k s   on  the  r e c o r d i n g   t a p e .   The  e r a s e   head  d e v i c e   a l s o  

i n c l u d e s   a  m a g n e t i c   c i r c u i t   c o u p l i n g   the   two  pole   p i e c e s ,  



and   means  for   p r o v i d i n g   a  c o n s t a n t   m a g n e t i z i n g   f o r c e   to  t h e '  

m a g n e t i c   c i r c u i t .   The  r e l a t i v e   s p a c i n g   of  the  po le   p i e c e s ,  
and  of  the  s h i e l d s   wi th   r e s p e c t   to  the  po le   p i e c e s ,   can  b e  

o p t i m i z e d   to  p r o v i d e   a  s u b s t a n t i a l l y   u n i f o r m   m a g n e t i c   f i e l d  

s t r e n g t h   in  the  r e g i o n s   be tween   the  edges  of  the  s h i e l d s .  

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

p a r t i c l e s   of  m a g n e t i c   m a t e r i a l   r e s i d u a l l y   m a g n e t i z e d   in  t h e  
d i r e c t i o n   a c r o s s   the  w i d t h   of  the   t a p e ,   but  t h i s   has  no 
a d v e r s e   e f f e c t   on  the  r e c o r d i n g   c h a r a c t e r i s t i c s   of  the  t a p e ,  
s i n c e   the  r e c o r d i n g   and  p l a y b a c k   t r a n s d u c e r s   u t i l i z e   a  m a g -  
n e t i c   f i e l d   o r i e n t e d   in  the  d i r e c t i o n   of  t ape   m o v e m e n t .  

In  a  f u r t h e r   embod imen t ,   s a i d   m a g n e t i c   s h i e l d i n g   means  i n -  
c l u d e s   a  s i n g l e   f l a t   me t a l   p l a t e   hav ing   an  a p e r t u r e   o f  

a p p r o x i m a t e l y   the  same  w i d t h   as  a  s i n g l e   r e c o r d i n g   t r a c k ,  
to  accommodate   s a i d   po le   p i e c e s .  

In  ye t   a n o t h e r   embodiment   of  the  i n v e n t i o n ,   s a i d   po le   p i e c e s  
are  p a r a l l e l   ba r s   of  r e c t a n g u l a r   c r o s s   s e c t i o n ,   and  t h e  
f ace s   l o c a t a b l e   in  a n  o p e r a t i v e   r e l a t i o n s h i p   w i th   the  t a p e  
are   r e c t a n g u l a r   end  f a c e s ;   s a i d   m a g n e t i c   c i r c u i t   means  i n -  
c l u d e s   a  g e n e r a l l y   U - s h a p e d   core   j o i n i n g   the  ends  of  s a i d  
po le   p i e c e s   o p p o s i t e   s a i d   r e c t a n g u l a r   end  f a c e s .  

In  a  p r a c t i c a l   embodiment ,   the  e r a s e   head  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   is  c h a r a c t e r i z e d   in  t h a t   the  s o u r c e   o f  
c o n s t a n t   m a g n e t o m o t i v e   f o r c e   is  a  m a g n e t i z i n g   w i n d i n g   on  a  
m a g n e t i c   core   e n e r g i z e d   wi th   d i r e c t   c u r r e n t ,   and  m a g n e t i c  
s h i e l d i n g   means  h a v i n g   p l a n a r   p o r t i o n s   l o c a t e d   on  each  s i d e  
of  s a i d   two  po le   p i e c e s ,   in  the  same  p l a n e   as  i t s   end  f a c e s ,  
whereby  the  h o r i z o n t a l   component   of  m a g n e t i c   f i e l d   s t r e n g t h  
is   s u b s t a n t i a l l y   zero  in  the  r e g i o n s   a d j a c e n t   to  s a i d   e n d  
f a c e s   and  a d j a c e n t   to  s a i d   s h i e l d i n g   means,   the  v e r t i c a l  

component   of  f i e l d   s t r e n g t h   is  s u b s t a n t i a l l y   zero  excep t   i n  
the  r e g i o n s   a d j a c e n t   to  s a i d   end  f a c e s ,   and  the  r e s u l t a n t  



f i e l d   s t r e n g t h   is  r e l a t i v e l y   g r e a t   in  the  r e g i o n   be tween   t h e  

p o r t i o n s   of  s a i d   s h i e l d i n g   means  but  is  e s s e n t i a l l y   z e r o  
e l s e w h e r e .  

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

means  have  an  a p e r t u r e   fo r   a c c o m m o d a t i n g   the  f a c e s   of  t h e  

pole   p i e c e s   in  such  a w a y   t h a t   s a i d   f a c e s   do  not  p r o t u d e  
beyond  the  s u r f a c e   of  s a i d   s h i e l d i n g   m e a n s .  

I t   w i l l   be  a p p a r e n t   from  the  f o r e g o i n g   and  the  f o l l o w i n g  
d e s c r i p t i o n   t h a t   the  p r e s e n t   i n v e n t i o n   p r o v i d e s   a  s i m p l e  
and  l e s s   c o s t l y   a l t e r n a t i v e   to  ac  d e m a g n e t i z a t i o n   of  r e c o r -  
ding  t a p e s .   In  p a r t i c u l a r ,   i t   p r o v i d e s   a  m a g n e t i c   f i e l d  

a c r o s s   a  r e l a t i v e l y   sma l l   w id th   of  the  t a p e ,   so  t h a t  r e c o r -  

ding  t r a c k s   a d j a c e n t   to  the  one  t h a t   is  to  be  d e m a g n e t i z e d  

are  p r o t e c t e d   from  i n a d v e r t e n t   d e m a g n e t i z a t i o n .   O t h e r  

a s p e c t s   and  a d v a n t a g e s   of  the   p r e s e n t   i n v e n t i o n   w i l l   become  

a p p a r e n t   from  the  f o l l o w i n g   more  d e t a i l e d   d e s c r i p t i o n ,   t a k e n  
in  c o n j u n c t i o n   wi th   the  a c c o m p a n y i n g   d r awings   in  w h i c h  

F i g u r e   1  is  a  s i m p l i f i e d   p e r s p e c t i v e   view  of  an  e r a s e   h e a d  
c o n s t r u c t e d   in  a c c o r d a n c e   w i th   the   p r e s e n t   i n v e n t i o n ;  

Fig .   1a  is  a  f r a g m e n t a r y   p e r s p e c t i v e   view  of  an  a l t e r n a t i v e  
form  of  the  e r a s e   head  of  the  i n v e n t i o n ;  

F ig .   2  is  a  s i m p l i f i e d   graph  showing  the  v a r i a t i o n   of  m a n e t i c  
f i e l d   s t r e n g t h   e x p e r i e n c e d   by  the  t ape   as  i t   p a s s e s   t h e  
e r a s e   head  of  the  i n v e n t i o n ;   a n d  

F ig .   3  is  a  g raph   s i m i l a r   to  F ig .   2,  but  p r o v i d i n g   a  more  
p r a c t i c a l   example  of  the   v a r i a t i o n   of  f i e l d   s t r e n g t h   a c r o s s  
the  e r a s e   head  of  the  i n v e n t i o n .  



I n   a  s i g n a l   r e c o r d i n g   sy s t em  u s i n g   m a g n e t i c   t a p e s ,   e a c h  

r e c o r d i n g   t r a c k   may  be  as  l i t t l e   as  f o u r   t h o u s a n d t h s   of  a n  
inch  wide ,   w i th   a  s a f e t y   zone  of  an  a d d i t i o n a l   two 

t h o u s a n d t h s   of  an  inch   be tween   t r a c k s .  

In  F ig .   1,  d i r e c t - c u r r e n t   e r a s e   head ,   i n d i c a t e d   by  r e f e r e n c e  

numera l   10,  is  o r i e n t e d   at  r i g h t   a n g l e s   to  the  d i r e c t i o n   o f  

t r a v e l   of  a  r e c o r d i n g   t ape   12,  and  is   p r o v i d e d   w i th   a  c o n -  

f i g u r a t i o n   of  po le   p i e c e s   14  and  s h i e l d i n g   e l e m e n t s   16  w h i c h  

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

a c r o s s   a  r e l a t i v e l y   na r row  w i d t h   of  the  t a p e ,   and  only  a  

very  s m a l l   m a g n e t i c   f i e l d   o u t s i d e   the  d e s i r e d   w id th   to  b e  

d e m a g n e t i z e d .  

More  s p e c i f i c a l l y ,   the  e r a s e   head  10  c o m p r i s e s   two  

r e l a t i v e l y   na r row  pole   p i e c e s   14  hav ing   f l a t ,   p r e f e r a b l y  
r e c t a n g u l a r   end  f a c e s   14a  o r i e n t e d   in  a  p a r a l l e l   r e l a t i o n -  

sh ip   wi th   each  o t h e r   and  w i th   the  d i r e c t i o n   of  movement  o f  
the  r e c o r d i n g   t ape   12.  The  end  f a c e s   14a  are   p o s i t i o n e d   i n  
s u r f a c e   c o n t a c t   w i th   the  t ape   12,  or  in  very   c l o s e   p r o x i m i t y  
to  i t ,   and  t h e r e   is  a  nar row  gap  be tween   p a r a l l e l   a d j a c e n t  

edges  of  the   end  f a c e s .   Thus,   the  m a g n e t i c   f i e l d   from  t h e  

pole   p i e c e s   14  is  o r i e n t e d   p r i m a r i l y   at  r i g h t - a n g l e s  
(x  a x i s )   to  the  d i r e c t i o n   of  t ape   movement  (z  a x i s ) .   On 
each  s i de   of  the  p a i r   of  po le   p i e c e s   14  is  a  f l a t   m a g n e t i c  
s h i e l d   16  a r r a n g e d   in  g e n e r a l l y   c o p l a n a r   r e l a t i o n s h i p   w i t h  

the  end  f a c e s   14a  of  the   po le   p i e c e s .   Each  s h i e l d   16  has  i t s  

edge  c l o s e s t   to  the  po le   p i e c e s   spaced   a p a r t   t h e r e f r o m   a n d  
a l s o   o r i e n t e d   g e n e r a l l y   p a r a l l e l   to  the  d i r e c t i o n   of  t a p e  
t r a v e l .   The  s h i e l d s   16  o p e r a t e   to  e l i m i n a t e   p r a c t i c a l l y   a l l  
of  the  f r i n g i n g   or  l e a k a g e   f l u x   p a t h s   from  the  p o l e  
p i e c e s   14,  and  to  p r o v i d e   a  very   low  l e v e l   of  m a g n e t i c   f i e l d  

s t r e n g t h   in  the  r e g i o n s   of  the  t ape   i m m e d i a t e l y   a d j a c e n t   t o  
the  s h i e l d s .   C o n n e c t i n g   the  po le   p i e c e s   14  is  a  g e n e r a l l y  



U - s h a p e d   m a g n e t i c   core  17,  on  which  is  wound  a  m a g n e t i z i n g  

w i n d i n g   18,  s u p p l i e d   by  a  dc  power  s o u r c e ,   i n d i c a t e d   at  1 9 .  

As  i n d i c a t e d   in  F ig .   1,  the  p r i m a r y   d i r e c t i o n   of  the  mag-  
n e t i c   f i e l d   p r o v i d e d   by  the  head  10  is  d e s i g n a t e d   as  t h e  

x  a x i s .   The  o r t h o g o n a l   d i r e c t i o n s   of  the  y  ax i s   and  z  a x i s  

are  d e f i n e d   as  b e i n g   p e r p e n d i c u l a r   to  the  p l ane   of  t h e  

tape   12,  and  p a r a l l e l   to  the  t ape   movement  d i r e c t i o n ,  
r e s p e c t i v e l y .  

As  w i l l   be  a p p a r e n t   from  F ig .   2,  the  component   of  m a g n e t i c  
f i e l d   s t r e n g t h   measu red   in  the  h o r i z o n t a l   or  x - a x i s  

d i r e c t i o n   is  r e l a t i v e l y   h igh  in  the  r e g i o n   be tween   the  p o l e  
p i e c e s   14,  f a l l s   to  zero  in  the  a r e a s   a c r o s s   the  po le   p i e c e s  
and  s h i e l d s   16,  and  is  a l s o   r e l a t i v e l y   high  in  the  r e g i o n s  
be tween   the  po le   p i e c e s   and  s h i e l d s .   The  b roken   l i n e   20 

(F ig .   2)  i n d i c a t e s   the  a p p r o x i m a t e   m a g n i t u d e ,   d e s i g n a t e d   Hxj 
of  the  h o r i z o n t a l   component   of  the  m a g n e t i c   f i e l d   s t r e n g t h .  
S i m i l a r l y ,   the  s o l i d   l i n e   22  i n d i c a t e s   the  c o r r e s p o n d i n g  
v a r i a t i o n   in  the  v e r t i c a l   component  of  m a g n e t i c   f i e l d  

s t r e n g t h ,   d e s i g n a t e d   Hy,  m e a s u r e d   a c r o s s   the  same  r e g i o n .  
It   w i l l   b e  a p p a r e n t   t h a t   the  m a g n i t u d e   of  the  v e r t i c a l   com-  
ponen t   f i e l d   s t r e n g t h   Hy  r i s e s   from  c l o s e   to  zero  o u t s i d e  
the  pole   p i e c e s   10  to  a  maximum  va lue   a c r o s s   the  f a c e s   1 6 a  

of  the  po le   p i e c e s ,   but  is  s u b s t a n t i a l l y   zero  be tween   t h e  

pole   p i e c e s .  

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

as  the  s q u a r e   r oo t   of  the  sum  of  the  s q u a r e s   of  the  h o r i z o n -  
t a l   and  v e r t i c a l   c o m p o n e n t s .   The  v a l u e   of  H  is  s e p a r a t e l y  
p l o t t e d   as  the  s o l i d   l i n e   24  in  F ig .   2.  I t   w i l l   be  s e e n - t h a t  
the  f i e l d   s t r e n g t h ,   H,  be tween   the  edges  of  the  s h i e l d s   16 

is  s u b s t a n t i a l l y   c o n s t a n t .   As  a l r e a d y   m e n t i o n e d ,   Fig .   2  i s  

only  an  a p p r o x i m a t e   i l l u s t r a t i o n   of  the  a c t u a l   f i e l d  

s t r e n g t h s   i n v o l v e d .   In  p r a c t i c e ,   the   f i e l d   s t r e n g t h s   m a y  



vary  as  shown  by  way  of  example  in  F ig .   3,  w h e r e i n   the  m a g - '  
n i t u d e   of  the  h o r i z o n t a l   component   of  f i e l d   s t r e n g t h ,   Hx,  i s  
i n d i c a t e d   at  30,  the  m a g n i t u d e   of  the  v e r t i c a l   component   o f  

f i e l d   s t r e n g t h ,   Hy,  is  i n d i c a t e d   at  32  and  the  r e s u l t a n t ,   H, 
of  the  h o r i z o n t a l   and  v e r t i c a l   componen t s   is  i n d i c a t e d   a t  

34.  The  a b s o l u t e   s p a c i n g   of  the  po le   p i e c e s   14  and  t h e  
s h i e l d s   16  w i l l   depend  upon  a  v a r i e t y   of  f a c t o r s ,   such  a s  
the  r e c o r d i n g   t r a c k   w i d t h ,   the  w id th   of  gua rd   bands  o r  
s a f e t y   zones  be tween   t r a c k s ,   the  d e s i r e d   f i e l d   s t r e n g t h ,   a n d  

so  f o r t h .   In  g e n e r a l ,   however ,   i t   is  a  m a t t e r   of  r e l a t i v e l y  
s imple   d e s i g n   t e c h n i q u e   to  o p t i m i z e   the  s p a c i n g s   be tween   t h e  

pole   p i e c e s   24,  and  be tween   the  po le   p i e c e s   and  t h e  
s h i e l d s   16,  to  o b t a i n   a  r e l a t i v e l y   c o n s t a n t   f i e l d   s t r e n g t h  
a c r o s s   a  d e s i r e d   tape   w i d t h .   V a r i a t i o n s   in  f i e l d   s t r e n g t h  
a c r o s s   the  w id th   the  r e c o r d i n g   t r a c k   are   of  l i t t l e   c o n s e -  

quence ,   so  long  as  the  r e s u l t a n t   f i e l d   s t r e n g t h   r e m a i n s  
above  a  minimum  l e v e l ,   which  s h o u l d   be  s e v e r a l   t imes   t h e  
va lue   of  the  maximum  f i e l d   s t r e n g t h   m e a s u r e d   o u t s i d e   the  r e -  
c o r d i n g   t r a c k   w i d t h .  

The  s h i e l d s   16  may,  in  a  v a r i a t i o n   of  the  embodiment   o f  
F i g u r e   1,  be  formed  as  a  s i n g l e   c o n t i n u o u s   s h i e l d   1 6 ' ,   shown 
in  F ig ,   la ,   h a v i n g   a  s i n g l e   a p e r t u r e   40  t h e r e i n   to  r e c e i v e  
the  two  pole   p i e c e s   14.  The  c o n t i n u o u s   s h i e l d   16'  e l i m i n a t e s  
the  p o s s i b i l i t y   of  s t r a y   p a t h s ,   t h r o u g h   the  a i r ,   be tween   t h e  
two  s e p a r a t e   s h i e l d s   1 6 .  

It  w i l l   be  a p p r e c i a t e d   from  the  f o r e g o i n g   t h a t   the  p r e s e n t  
i n v e n t i o n   r e p r e s e n t s   a  s i g n i f i c a n t   advance   in  the  f i e l d   o f  

n a g n e t i c   r e c o r d i n g .   In  p a r t i c u l a r ,   i t   p r o v i d e s   a  l e s s   c o s t l y  
a l t e r n a t i v e   to  d e m a g n e t i z a t i o n   of  r e c o r d i n g   t a p e s   by  a l t e r -  
n a t i n g   c u r r e n t   means,   and  does  so  by  o b v i a t i n g   the  d i s a d -  

v a n t a g e s   p r e v i o u s l y   t h o u g h t   to  be  i n h e r e n t   in  the  use  o f  
d i r e c t   c u r r e n t   e r a s e   heads .   I t   w i l l   a l s o   be  a p p r e c i a t e d  
t h a t ,   a l t h o u g h   a  p a r t i c u l a r   embodiment   of  the  i n v e n t i o n   h a s  



b e e n   d e s c r i b e d   in  d e t a i l   for   p u r p o s e s   of  i l l u s t r a t i o n ,  
v a r i o u s   m o d i f i c a t i o n s   may  be  made  w i t h o u t   d e p a r t i n g   from  t h e  

s p i r i t   and  scope  of  the  i n v e n t i o n .   A c c o r d i n g l y ,   the  i n v e n -  

t i o n   is  not  to  be  l i m i t e d   e x c e p t   as  by  the  appended   c l a i m s .  



1.  An  e r a s e   head  for   e r a s i n g   r e c o r d e d   s i g n a l s   from  s i n g l e  
t r a c k s   of  a  m u l t i - t r a c k   m a g n e t i c   r e c o r d i n g   t a p e ,   com-  
p r i s i n g   a  p a i r   of  pole   p i e c e s   hav ing   f a c e s   l o c a t e d   f o r  

c o n t a c t i n g   a  moving  m a g n e t i c   t a p e ,  
m a g n e t i c   c i r c u i t   means  p r o v i d i n g   a  low  r e l u c t a n c e   p a t h  
be tween   s a i d   po le   p i e c e s ,   a n d  

m a g n e t i c   s h i e l d i n g   means  a r r a n g e d   a d j a c e n t   to  the  p o l e  
p i e c e s ,   c h a r a c t e r i z e d   in  t h a t   the  f a c e s   (14a)  of  t h e  

pole   p i e c e s   (14)  are   a r r a n g e d   in  a  g e n e r a l l y   p a r a l l e l  
r e l a t i o n s h i p   spaced   a c r o s s   the  w id th   of  the  moving  m a g -  
n e t i c   t ape   (12)  to  p r o v i d e   a  m a g n e t i c   f i e l d   in  t h e  

p l a n e   (z  a x i s )   of  the  moving  tape   (12)  ana  d i r e c t e d  

p r i m a r i l y   p e r p e n d i c u l a r   (x  a x i s )   to  the  d i r e c t i o n   o f  

tape  movement  and  a  s o u r c e   (16,  19)  of  c o n s t a n t   m a g -  
n e t o m o t i v e   f o r c e   is  p r o v i d e d ,   the  s a i d   m a g n e t o m o t i v e  
f o r c e   b e i n g   a p p l i e d   to  s a i d   m a g n e t i c   c i r c u i t   means  ( 1 7 )  
to  p r o d u c e   an  u n v a r y i n g   m a g n e t i c   f i e l d   be tween   s a i d  

pole   p i e c e s   ( 14 ) ,   a n d  
s a i d   m a g n e t i c   s h i e l d i n g   means  (16,  16 ' )   are  spaced   o u t -  
wa rd ly   from  s a i d   po le   p i e c e s   (14)  in  a  s u b s t a n t i a l l y  
c o p l a n a r   r e l a t i o n s h i p   wi th   s a i d   f a c e s   ( 1 4 a ) ,   w h e r e b y  
the  r e s u l t a n t   m a g n e t i c   f i e l d   s t r e n g t h   in  a  p l ane   p e r -  
p e n d i c u l a r   to  the  d i r e c t i o n   of  movement  of  the  t ape   i s  
s u b s t a n t i a l l y   u n i f o r m   in  a  r e g i o n   inward   of  s a i d  
s h i e l d i n g   means  (16,  16 ' )   but  is  m i n i m i z e d   o u t s i d e   t h e  
r e g i o n   (F ig .   2,  F ig .   3 ) .  

2.  An  e r a se   head  as  se t   f o r t h   in  c l a im   1,  c h a r a c t e r i z e d  
in  t h a t   s a i d   m a g n e t i c   s h i e l d i n g   means  i n c l u d e s   a  p a i r  
of  f l a t   me t a l   p l a t e s   (16)  spaced   a p a r t   from  s a i d   p o l e  
p i e c e s   (14)  by  a p p r o x i m a t e l y   the  w id th   of  a  s i n g l e  
r e c o r d i n g   t r a c k   to  be  e r a s e d .  



3.  An  e r a s e   head  as  se t   f o r t h   in  c la im  1,  c h a r a c t e r i z e d  

in  t h a t   s a i d   m a g n e t i c   s h i e l d i n g   means  i n c l u d e s   a  s i n g l e  
f l a t   me ta l   p l a t e   ( 1 6 ' )   h a v i n g   an  a p e r t u r e . ( 4 0 )   o f  

a p p r o x i m a t e l y   the  same  w id th   as  a  s i n g l e   r e c o r d i n g  

t r a c k ,   to  accommodate   s a i d   pole   p i e c e s   ( 1 4 ) .  

4.  An  e r a s e   head  as  se t   f o r t h   in  c l a ims   1  a n d / o r   2 ,  
c h a r a c t e r i z e d   in  t h a t   s a i d   po le   p i e c e s   (14)  a r e  

p a r a l l e l   bars   of  r e c t a n g u l a r   c r o s s   s e c t i o n ,   and  t h e  
f a c e s   l o c a t e d   for   c o n t a c t i n g   the  moving  tape   a r e  

r e c t a n g u l a r   end  f a c e s   ( 1 4 a ) ;   and  sa id   m a g n e t i c   c i r c u i t  

means  i n c l u d e s   a  g e n e r a l l y   U- shaped   core  (17)  j o i n i n g  
the  ends  of  s a i d   po le   p i e c e s   (14)  o p p o s i t e   s a i d  

r e c t a n g u l a r   end  f a c e s   ( 1 4 a ) .  

5.  An  e r a s e   head  as  se t   f o r t h   in  c l a im  1  and  one  or  m o r e  
of  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   the   s o u r c e   o f  

c o n s t a n t   m a g n e t o m o t i v e   f o r c e   is  a  m a g n e t i z i n g   w i n d i n g  
(18)  on  a  m a g n e t i c   core   (17)  e n e r g i z e d   wi th   d i r e c t  

c u r r e n t   (19)  and  m a g n e t i c   s h i e l d i n g   means  (16,   1 6 ' )  
h a v i n g   p l a n a r   p o r t i o n s   l o c a t e d   on  each  s.ide  of  s a i d  

two  pole   p i e c e s ,   in  the  same  p l a n e   as  i t s   end  f a c e s ,  
whereby  the  h o r i z o n t a l   component   of  m a g n e t i c   f i e l d  

s t r e n g t h   is  s u b s t a n t i a l l y   zero  in  the  r e g i o n s   a d j a c e n t  
to  s a i d   end  f a c e s   and  a d j a c e n t   to  s a i d   s h i e l d i n g   m e a n s ,  
the  v e r t i c a l   component   of  f i e l d   s t r e n g t h   is  s u b s t a n -  

t i a l l y   zero  excep t   in  the  r e g i o n s   a d j a c e n t   to  s a i d   e n d  

f a c e s ,   and  the  r e s u l t a n t   f i e l d   s t r e n g t h   is  r e l a t i v e l y  

g r e a t   in  the  r e g i o n   be tween   the  p o r t i o n s   of  s a i d  

s h i e l d i n g   means  but  is  e s s e n t i a l l y   zero  e l s e w h e r e  

(F ig .   2,  F ig .   3 ) .  

6.  An  e r a s e   head  as  se t   f o r t h   in  one  or  more  of  c l a ims   1 
to  5,  c h a r a c t e r i z e d   in  t h a t   s a i d   m a g n e t i c   s h i e l d i n g  

means  ( 1 6 ' )   have  an  a p e r t u r e   (40)  for   accommoda t ing   t h e  



f a c e s   (14a)  of  the  po le   p i e c e s   (14)  in  such  a  way  t h a t '  

s a i d   f a c e s   (14a)   do  not  p r o t r u d e   beyond  the  s u r f a c e  
of  s a i d   s h i e l d i n g   means  ( 1 6 ' ) .  
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