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©  Magnetic  tape  recording  and  reproducing  apparatus. 
@  A  magnetic  tape  recording  and  reproducing  apparatus 
uses  a  cassette  having  a  pressure  roller  near  one  corner  with 
an  aperture  in  one  adjacent  edge  for  a  drive  roller  to  engage 
the  tape  and  an  aperture  in  the  other  adjacent  edge  for  the 
tape  to  engage  a  transducing  head.  The  drive  roller  and  head 
are  fixed  in  position  and  a  spring  presses  the  cassette towards 
the  drive  roller,  the  pressure  on  the  pressure  roller  also  serv- 
ing  to  retain  the  cassette  and  locate  it  against  fixed  stops.  The 
head  has  projections  for  aligning  the  tape  and  determining 
the  position  of the  cassette.  The  head  position  is  referenced  to 
the  casing  by  standing  on  a  surface  of  the  casing  and  being 
held  in  place  by  resilient  arms  secured  to  the  casing.  The  head 
is  connected  to  a  read-write  circuit  using  a  push-pull  amplifier 
powered  by two  current sources.  Any  one  of  a  plurality  of  such 
apparatus  can  be  selected  using  a  chain  of  D-type  flip-flops 
(one  per  apparatus)  and  applying  a  number  of  clock  pulses 
corresponding  the  apparatus  to  be  selected. 



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  m a g n e t i c   t a p e  

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

s u c h   a p p a r a t u s   w h i c h   u s e s   m a g n e t i c   t a p e   in   a  c a s s e t t e  

or  c a r t r i d g e .  

In  c o n v e n t i o n a l   c a s s e t t e   m a g n e t i c   t a p e   r e c o r d i n g  

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

c a s s e t t e   to   be  l o a d e d   i n t o   t h e   a p p a r a t u s   and  f i x e d   i n  

p o s i t i o n   t h e r e i n   and  t h e n   f o r   t he   h e a d   a s s e m b l y   a n d  

a  p i n c h   r o l l e r   to   be  b r o u g h t   i n t o   c o n t a c t   w i t h   t h e  

t a p e   so  t h a t   t he   t a p e   i s   d r i v e n   by  a  d r i v e   r o l l e r  

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

c o m p l i c a t e d   and  e x p e n s i v e   to   p r o d u c e   w i t h   c l o s e  

m e c h a n i c a l   t o l e r a n c e s   s u c h   as  woud  be  n e e d e d   f o r   h i g h  

d e n s i t y   r e c o r d i n g   on  t h e   t a p e .  

I t   i s   an  o b j e c t   of   t he   p r e s e n t   i n v e n t i o n   t o  

p r o v i d e   i m p r o v e d   m a g n e t i c   t a p e   r e c o r d i n g   and  r e p r o d u c i n g  

a p p a r a t u s .  

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 r e   i s  

p r o v i d e d   m a g n e t i c   t a p e   r e c o r d i n g   and  r e p r o d u c i n g  

a p p a r a t u s   u s i n g   m a g n e t i c   t a p e   in   a  c a s s e t t e  

and  h a v i n g   a  m a g n e t i c   t r a n s d u c i n g   h e a d   and  t a p e  

d r i v i n g   means   w i t h   a  d r i v e   r o l l e r   b e a r i n g   a g a i n s t  

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

w h e r e i n   b o t h   t h e   h e a d   and  t he   d r i v e   r o l l e r   a r e  

f i x e d   in   p o s i t i o n   in   t h e   a p p a r a t u s ,   s p r i n g   m e a n s  

i s   p r o v i d e d   u r g i n g   the   c a s s e t t e   t o w a r d s   the  d r i v e  



r o l l e r   and  t h e   d r i v e   r o l l e r   i s   so  d i s p o s e d   in   r e l a t i o n  

to  t h e   c a s s e t t e   t h a t   t he   p r e s s u r e   of   t he   d r i v e   r o l l e r  

s e r v e s   to   u r g e   t h e   c a s s e t t e   t o w a r d s   the   h e a d   and  a l s o  

to  r e t a i n   t h e   c a s s e t t e   in   t h e   a p p a r a t u s .  

The  t e r m   " c a s s e t t e "   as  u s e d   i n   t h i s   s p e c i f i c a t i o n  

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

The  c a s s e t t e   i t s e l f   i n c l u d e s   a  r o l l e r   r o u n d   w h i c h  

t he   t a p e   r u n s   w h i c h   s e r v e s   as  a  p i n c h   r o l l e r   so  t h a t  

the   p r e s s u r e   o f   t h e   d r i v e   r o l l e r   i s   e f f e c t i v e   on  t h e  

c a s s e t t e .  

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

b e s i d e   t h e   h e a d   and  a  s e c o n d   s t o p   member   b e s i d e   t h e  

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

t h e   s p r i n g   m e a n s   d e t e r m i n e   t h e   p o s i t i o n   o f   t he   c a s s e t t e  

when  p u s h e d   home  i n   t h e   a p p a r a t u s .  

B e c a u s e   t h e   c a s s e t t e   is   u r g e d   by  t h e   s p r i n g   m e a n s  

t o w a r d s   t h e   d r i v e   r o l l e r ,   t h e   c a s s e t t e   when  i t   i s  

i n s e r t e d   w i l l   t e n d   to  d r i v e   t h e   r o l l e r   r o u n d   i n   a  

d i r e c t i o n   o p p o s i t e   to   i t s   d i r e c t i o n   of   r o t a t i o n   w h e n  
> 

d r i v i n g   t a p e   and  by  v i r t u e   of   i n e r t i a   of  t he   r o t a t i o n a l  

p a r t   of   t h e   d r i v e   m e a n s ,   f o r   e x a m p l e   an  e l e c t r i c   m o t o r ,  

t he   d r i v e   r o l l e r   may  s t i l l   be  r o t a t i n g   when  i t   e n g a g e s  

t he   t a p e   w h e n   t h e   c a s s e t t e   i s   p u s h e d   f u l l y   home  i n  

t he   a p p a r a t u s .   T h i s   c o u l d   l e a d   to  t h e   d r i v e   r o l l e r  

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

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

d a m a g e d   w i t h   c o n s e q u e n t   d e g r a d a t i o n   of   t h e   m a g n e t i c  



r e c o r d i n g   p r o p e r t i e s   of  t h e   t a p e .   T h i s   p r o b l e m   can   b e  

o v e r c o m e   i n   a  n u m b e r   of  w a y s ,   f o r   e x a m p l e   t he   r e v e r s e  

r o t a t i o n   o f   t h e   d r i v e   r e e l   may  be  p r e v e n t e d   by  a  

r a t c h e t   or   l o c k   w h i c h   i s   r e l e a s e d   when  t h e   c a s s e t t e   i s  

p u s h e d   f u l l y   home .   A l t e r n a t i v e l y ,   some  m e a n s   may  b e  

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

r o l l e r   u n t i l   i t   i s   p r e s s e d   f u l l y   home,   w h i c h   m e a n s   m a y  

c o n s i s t   o f   a  f r e e   r u n n i n g   w h e e l ,   c o n c e n t r i c   w i t h   t h e  

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

u n t i l   i t   i s   p r e s s e d   f u l l y   home .   The  d r i v e   m e a n s   i t s e l f  

may  i n c o r p o r a t e   a  r a t c h e t   m e c h a n i s m   w h i c h   p r e v e n t s   i t  

b e i n g   r o t a t e d   i n   t h e   r e v e r s e  d i r e c t i o n .  

An  i n t e n d e d   u s e   of   a p p a r a t u s   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   i s   t h e   r e c o r d i n g   and   r e p r o d u c i n g   o f  

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

i s   e n v i s a g e d   t h a t   t h e   d e n s i t y   o f   d a t a   r e c o r d e d   on  t h e  

m a g n e t i c   t a p e   w i l l   be  v e r y   h i g h   w i t h   t he   c o n s e q u e n t  

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

t r a n s d u c i n g   h e a d   to  be  a c c u r a t e l y   a t   r i g h t   a n g l e s ' t o  

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

n e e d e d   b e c a u s e   t h e   c a s s e t t e   i s   l i k e l y   to   h a v e   b e e n  

r e c o r d e d   on  a  d i f f e r e n t   m a c h i n e   f r o m   t h a t   on  w h i c h  

i t   i s   r e p l a y e d .   To  t h i s   e n d ,   t h e   m a g n e t i c   t r a n s d u c i n g  

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

one  or  b o t h   e d g e s   of  t he   t a p e   b o t h   u p s t r e a m   and  d o w n -  

s t r e a m   of   t h e   h e a d   gap ,   t h e r e b y   d e t e r m i n i n g   t h e  

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

g u i d e   m e m b e r s   may  a l s o   be  u s e d   to   d e t e r m i n e   t h e   p o s i t i o n  



of  the  c a s s e t t e   c a s i n g   r e l a t i v e   to  t he   head  so  t h a t   t h e  

p o s i t i o n   of  t he   t a p e   does   not   have   to  be  c h a n g e d   v e r y  

much  by  the   t a p e   g u i d e   m e m b e r s .  

The  m a g n e t i c   t r a n s d u c i n g   head   is  p r e f e r a b l y  

m o u n t e d   in  t he   a p p a r a t u s   in  such   a  way  t h a t   t h e  

l o n g i t u d i n a l   d i r e c t i o n   of  t he   t a p e   is  p a r a l l e l   to  a  

s u r f a c e   of  t h e   body  of  t he   a p p a r a t u s ,   so  t h a t   t h e  

a l i g n m e n t   of  t he   t a p e   in  the   c a s s e t t e   w i t h   t he   d e s i r e d  

d i r e c t i o n   o v e r   the   head  is  more  e a s i l y   a c h i e v e d .   I n  

o r d e r   to  p o s i t i o n   the   head   in  t h e   a p p a r a t u s ,   i t   i s  

p r o p o s e d   t h a t   i t   be  p r o v i d e d   w i t h   s i d e   p l a t e s   w i t h   l e g s  

wh ich   a r e   r e s t e d   on  the   a f o r e s a i d   s u r f a c e   of  the   b o d y  

of  the  a p p a r a t u s   and  t h a t   t h e s e   l e g s   a r e   m a i n t a i n e d   i n  

c o n t a c t   w i t h   t h i s   s u r f a c e   by  means   of  r e s i l i e n t  

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

of  the   head   by  wh ich   the   head  is  s e c u r e d   to  the   s u r f a c e  

u s i n g ,   for   e x a m p l e ,   s c r e w s ,   r i v e t s   or  p l a s t i c s   p e g s .  

The  p r e s e n t   i n v e n t i o n   a l s o   p r o v i d e s   a n  

e l e c t r i c a l   c i r c u i t   wh ich   is  p a r t i c u l a r l y   s u i t e d   to  t h e  

e l e c t r i c a l   c o n d i t i o n s   imposed   by  d i g i t a l   d a t a  

p r o c e s s i n g   a p p a r a t u s   and  wh ich   is  s u i t a b l e   fo r   use   i n  

m a g n e t i c   t a p e   r e c o r d i n g   and  r e p r o d u c i n g   a p p a r a t u s .  

As  p a r t   of  t he   p r e s e n t   i n v e n t i o n ,   an  e l e c t r i c a l  

c i r c u i t   i n c l u d e s   f i r s t   and  s e c o n d   i n p u t   p o r t s   c o n n e c t e d  

to  c o n t r o l l a b l e   m e a n s ,   an  o u t p u t   p o r t   c o n n e c t e d   to  t h e  

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

s o u r c e s   c o n n e c t e d   to  t he   c o n t r o l l a b l e   m e a n s ,   t h e  



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

c o n t r o l l a b l e  m e a n s ,   o u t p u t   v a l u e s   d e p e n d e n t   on  i n p u t  

s i g n a l   v a l u e s   and  a t   l e a s t   one  of  the   c u r r e n t   s o u r c e s .  

In  a  f i r s t   form  of  t h e   e l e c t r i c a l   c i r c u i t ,   t h e  

f i r s t   and  s e c o n d   i n p u t   p o r t s   a r e   c o n n e c t e d   to  c o n t r o l  

p o r t s   of  r e s p e c t i v e   f i r s t   and  s e c o n d   s w i t c h   m e a n s ,   t h e  

f i r s t   and  s e c o n d   c u r r e n t   s o u r c e s   a r e   c o n n e c t e d  

r e s p e c t i v e l y   to  t he   f i r s t   and  s e c o n d   s w i t c h   means   w h i c h  

a re   so  a r r a n g e d   t h a t   s w i t c h i n g   on  the   f i r s t   s w i t c h  

means   a c t i v a t e s   t he   f i r s t   c u r r e n t   s o u r c e ,   to  p r o v i d e   a t  

an  o u t p u t   p o r t ,   t he   c u r r e n t   f rom  t h e   f i r s t   c u r r e n t  

s o u r c e   in  a  f i r s t   s e n s e   and  t h e   c u r r e n t   f rom  t h e   s e c o n d  

c u r r e n t   s o u r c e   in  t he   o p p o s i t e   to  t he   f i r s t   s e n s e .  

In  t h e   a b o v e   m e n t i o n e d   f i r s t   form  of  t h e  

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

may  be  f i r s t   and  s e c o n d   b i p o l a r   t r a n s i s t o r s   a r r a n g e d  

w i t h   t h e i r   b a s e   e l e c t r o d e s   c o n n e c t e d   r e s p e c t i v e l y   t o  

the   f i r s t   and  s e c o n d   i n p u t   p o r t s ,   t h e i r   e m i t t e r  

e l e c t r o d e s   c o n n e c t e d   r e s p e c t i v e l y   to  t he   f i r s t   a n d  

s e c o n d   c u r r e n t   s o u r c e s ,   t h e i r   c o l l e c t o r   e l e c t r o d e s  

c o n n e c t i b l e   to  one  t e r m i n a l   of  a  v o l t a g e   s o u r c e   t h e  

o t h e r   t e r m i n a l   of  w h i c h   is  c o n n e c t i b l e   to  t he   t e r m i n a l s  

of  the   c u r r e n t   s o u r c e s   r e m o t e   f rom  the   t r a n s i s t o r s ,   a n d  

the   o u t p u t   p o r t   p r o v i d e d   by  t h e   e m i t t e r   e l e c t r o d e s   o f  

the   t r a n s i s t o r s .  

In  a  s e c o n d   form  of  t he   e l e c t r i c a l   c i r c u i t ,   t h e  

f i r s t   and  s e c o n d   i n p u t   p o r t s   a r e   c o n n e c t e d   to  c o n t r o l  



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

t h e   f i r s t   and  s e c o n d   c u r r e n t   s o u r c e s   a re   c o n n e c t e d   t o  

t h e   r e s p e c t i v e   f i r s t   and  s e c o n d   c o n t r o l   p o r t s   of  t h e  

a m p l i f i e r   m e a n s ,   to  p r o v i d e ,   a t   an  o u t p u t   p o r t ,   a n  

i m b a l a n c e   o u t p u t   c u r r e n t   d e p e n d e n t   on  a  s i g n a l   at   a n  

i n p u t   p o r t   and  the   c u r r e n t   s o u r c e s .  

In  the   above   m e n t i o n e d   s e c o n d   form  of  t h e  

e l e c t r i c a l   c i r c u i t ,   t he   f i r s t   and  s e c o n d   a m p l i f i e r  

means   may  be  f i r s t   and  s e c o n d   b i p o l a r   t r a n s i s t o r s  

a r r a n g e d   w i t h   t h e i r   b a s e   e l e c t r o d e s   c o n n e c t e d   to  a  

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

r e s p e c t i v e l y   to  t he   f i r s t   and  s e c o n d   c u r r e n t   s o u r c e s ,  

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

r e s i s t o r s   w h i c h   a r e   c o n n e c t i b l e   to  one  t e r m i n a l   of  a 

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

c o n n e c t i b l e   to  the   t e r m i n a l s   of  the   c u r r e n t   s o u r c e s  

r e m o t e   from  the   t r a n s i s t o r s ,   t he   i n p u t   p o r t s   b e i n g  

p r o v i d e d   by  the   c o l l e c t o r   e l e c t r o d e s   of  t h e  

t r a n s i s t o r s .  

In  a  t h i r d   form  of  the   e l e c t r i c a l   c i r c u i t ,   t h e  

f i r s t   and  s e c o n d   i n p u t   p o r t s   a r e   c o n n e c t e d ,   v i a  

r e s p e c t i v e   r e s i s t o r s ,   to  r e s p e c t i v e   f i r s t   and  s e c o n d  

c o n t r o l   p o r t s   of  a m p l i f i e r   m e a n s ;   t he   f i r s t   and  s e c o n d  

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

and  s e c o n d   c o n t r o l   p o r t s   of  the   a m p l i f i e r   m e a n s ,   and  a n  

o u t p u t   v a l u e   of  t he   a m p l i f i e r   means   is  a r r a n g e d   t o  

c o n t r o l   the   a c t i v a t i o n   of  one  of  the   c u r r e n t   s o u r c e s ,  



to  p r o v i d e ,   a t   an  o u t p u t   p o r t ,   an  o u t p u t   v a l u e  

d e p e n d e n t   on  t he   c u r r e n t   s o u r c e   c o n t r o l l e d   by  t h e  

o u t p u t   v a l u e .  

The  f i r s t   fo rm  of  t he   e l e c t r i c a l   c i r c u i t ,  

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

be  c h a n g e d   to  t he   s e c o n d   form  of  the   e l e c t r i c a l  

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

t r a n s i s t o r   b a s e   e l e c t r o d e s   to  a  f i x e d   v o l t a g e   l e v e l .  

The  b i p o l a r   t r a n s i s t o r   i m p l e m e n t a t i o n s   of  t he   f i r s t   a n d  

s e c o n d   f o r m s   of  t he   e l e c t r i c a l   c i r c u i t ,   in  c o m b i n a t i o n  

w i t h   s w i t c h   means   f o r   e f f e c t i n g   t he   c h a n g e   f rom  o n e  

fo rm  to  t he   o t h e r ,   and  a  m a g n e t i c   head  c o n n e c t e d  

b e t w e e n   t he   e m i t t e r   e l e c t r o d e s   of  t he   t r a n s i s t o r s ,   a c t  

as  d a t a   r e c o r d i n g   and  d a t a   p l a y b a c k   m e a n s ,  

r e s p e c t i v e l y ,   and ,   in  p r a c t i c e ,   f a c i l i t a t e   d i r e c t  

c o n n e c t i o n   of  the   m a g n e t i c   head   to  t he   t r a n s i s t o r s ,  

t h e r e b y   p r o v i d i n g   an  e x t r e m e l y   c o m p a c t   r e c o r d i n g   a n d  

p l a y b a c k   a r r a n g e m e n t .  

A n o t h e r   a s p e c t   of  t he   o p e r a t i o n   of  d a t a  

p r o c e s s i n g   a p p a r a t u s   is  t he   c o n t r o l   of  a  p l u r a l i t y   o f  

p e r i p h e r a l   d e v i c e s ,   f o r   e x a m p l e   a  p l u r a l i t y   of  d a t a  

r e c o r d i n g   and  r e p r o d u c i n g   u n i t s ,   by  means   of  a  common 

c o n t r o l   u n i t .  

In  a c c o r d a n c e   w i t h   t he   above   m e n t i o n e d   o t h e r  

a s p e c t   of  t he   o p e r a t i o n   of  d a t a   p r o c e s s i n g   a p p a r a t u s ,   a  

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

r e p r o d u c i n g   u n i t s   by  means   of  a  common  c o n t r o l   u n i t  



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

s t o r e   in  each   of  the   d a t a   r e c o r d i n g   and  r e p r o d u c i n g  

u n i t s ,   the  c o n n e c t i o n   of  t he   e l e m e n t s   to  form  a  s e i a l  

d a t a   s t o r e   w i t h   means   for   l o a d i n g   and  c l o c k i n g   f rom  t h e  

common  c o n t r o l   u n i t ,   and  the   p r o v i s i o n   of  s i g n a l s   a t  

the   common  c o n t r o l   u n i t   to  l o a d   each   e l e m e n t   in  t u r n ,  

and  a r r a n g i n g   t h a t   e a c h   e l e m e n t   when  l o a d e d   a c t i v a t e s  

the   r e c o r d i n g   and  r e p r o d u c i n g   u n i t   c o n t a i n i n g   i t .  

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

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

of  r e c o r d i n g   and  r e p r o d u c i n g   a p p a r a t u s   i n c l u d i n g   a n  

e l e m e n t   of  a  s e r i a l   d a t a   s t o r e   in  c o n t r o l   means   f o r   t h e  

a p p a r a t u s .  

In  o r d e r   t h a t   t he   i n v e n t i o n   may  be  f u l l y  

u n d e r s t o o d   and  r e a d i l y   c a r r i e d   i n t o   e f f e c t   i t   w i l l   now 

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 he   a c c o m p a n y i n g  

d r a w i n g s ,   of  w h i c h : -  

FIGURE  1  is  a  p l a n   v i ew   of  p a r t   of  an  a p p a r a t u s  

a c c o r d i n g   to  an  e x a m p l e   of  t he   p r e s e n t   i n v e n t i o n   w i t h  a  

c a s s e t t e   i n s e r t e d ;  

FIGURE  2  is   a  s i d e   v i ew   of  t he   m a g n e t i c  

t r a n s d u c i n g   head   u s e d   in  t he   a p p a r a t u s   shown  in  F i g u r e  

1 :  

FIGURE  3  is  a  p l a n   v i ew   of  t he   head   shown  i n  

F i g u r e   2 ;  

FIGURE  4  is   a  c i r c u i t   d i a g r a m   r e p r e s e n t a t i o n   o f  

an  e l e c t r i c a l   c i r c u i t   w h i c h   may  be  u sed   in  a  f i r s t   mode  



as  a  r e c o r d i n g   a m p l i f i e r   and  in  a  s e c o n d   mode  as  a  

p l a y b a c k   a m p l i f i e r ;  

FIGURE  5  s h o w i n g   u n e q u a l   c u r r e n t   s o u r c e s  

i n c l u d e d   i n   t he   e l e c t r i c a l   c i r c u i t ;  

FIGURE  6  is  a  d i a g r a m m a t i c   r e p r e s e n t a t i o n   of  t h e  

m a g n e t i s a t i o n   p a t t e r n   w h i c h   may  r e s u l t   in  a  m a g n e t i c  

t a p e   s u b j e c t e d   to  m a g n e t i s a t i o n   by  t he   c i r c u i t   o f  

F i g u r e   2 ;  

FIGURES  7  and  8  a r e   d i a g r a m m a t i c   r e p r e s e n t a t i o n s  

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

a f t e r   a . c .   e r a s u r e   and  d a t a   r e c o r d e d   on  a  m a g n e t i c   t a p e  

a f t e r   d . c .   e r a s u r e ;  

FIGURE  9  is  a  d i a g r a m m a t i c   r e p r e s e n t a t i o n   of  a  

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

g a p s   b e t w e e n   d a t a   b l o c k s   in  a  m a g n e t i c   t a p e ;  

FIGURE  10  is  a  d i a g r a m m a t i c   r e p r e s e n t a t i o n   of  a n  

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

r e c o v e r y   c i r c u i t   of  F i g u r e   9 ;  

FIGURES  11  and  12  a r e   d i a g r a m m a t i c  

r e p r e s e n t a t i o n s   of  the   p a t t e r n   of  r e c o r d e d   d a t a   on  a  

m a g n e t i c   t a p e   and  the   r e c o v e r e d   d a t a   p r o v i d e d   by  t h e  

d a t a  r e c o v e r y   c i r c u i t   of  F i g u r e   9 ;  

FIGURE  13  is  a  b l o c k   d i a g r a m   r e p r e s e n t a t i o n   o f  

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

and  p l a y b a c k   u n i t s   from  a  common  c o n t r o l   u n i t   in  d a t a  

p r o c e s s i n g   a p p a r a t u s ;   a n d  

FIGURE  14  is  a  s c h e m a t i c   r e p r e s e n t a t i o n   of  t h e  



c o n t r o l   s i g n a l s   f rom  the   common  c o n t r o l   u n i t   to  t h e  

u n i t s   of  F i g u r e   1 3 .  

R e f e r r i n g   now  to  F i g u r e   1,  t h e r e   is  shown  p a r t  

of  an  e x a m p l e   of  a p p a r a t u s   a c c o r d i n g   to  the   i n v e n t i o n  

w i t h   a  c a s s e t t e   2  of  m a g n e t i c   t a p e   i n s e r t e d   i n t o   t h e  

a p a r a t u s   by  p u s h i n g   i t   in  the   d i r e c t i o n   i n d i c a t e d   b y  

t h e   a r r o w  A   t h r o u g h   an  a p e r t u r e   in  t he   e x t e r i o r   c a s i n g  

B  of  the   a p p a r a t u s .   The  c a s s e t t e   2  in  the   p r e s e n t  

i n s t a n c e   c o n t a i n s   m a g n e t i c   t a p e   1  in  a  c l o s e d   l o o p   o f  

a b o u t   20  f e e t   in  l e n g t h   on  a  s i n g l e   r e e l ,   no t   s h o w n ,  

w h i c h   t a p e   1  is  w i t h d r a w n   from  the   c e n t r e   of  t he   r e e l  

and  r e w o u n d   on  the   o u t s i d e ,   and  f rom  the   r e e l ,   t he   t a p e  

1  p a s s e s   ove r   a  r o l l e r   3  w h i c h   is  p r e f e r a b l y   f i x e d  

a g a i n s t   r o t a t i o n   so  as  to  a v o i d   any  e c c e n t r i c i t y   of  t h e  

r o l l e r   i n f l u e n c i n g   t he   m o v e m e n t   of  t he   t a p e .   A f t e r  

p a s s i n g   over   a  t r a n s d u c i n g   head  10  n e a r   t he   end  w a l l   o f  

t h e   c a s s e t t e   2,  t he   t a p e   1  p a s s e s   r o u n d   a  f r e e   r o l l e r  

4,  w h i c h   in  use   a c t s   as  a  p i n c h   r o l l e r ,   and  t h e n  

r e t u r n s   to  the   r e e l   in  the   c a s s e t t e .   A  p r e s s u r e   pad  5 

is  p r o v i d e d   u r g e d   u p w a r d l y   by  a  l e a f   s p r i n g   6  to  p r e s s  

t h e   t a p e   1  a g a i n s t   t he   m a g n e t i c   t r a n s d u c i n g   head   1 0 .  

The  head   10  is  m o u n t e d   on  a  s u r f a c e   11  of  t he   body  o f  

t h e   a p p a r a t u s   in  a  m a n n e r   to  be  d e s c r i b e d   l a t e r   and  t h e  

c a s s e t t e   2  s l i d e s   o v e r   t h i s   s u r f a c e   when  i t   is  i n s e r t e d  

i n t o   the   a p p a r a t u s .   In  p r a c t i c e ,   a  s e c o n d   s u r f a c e   i s  

p r o v i d e d   above   t he   c a s s e t t e   as  p a r t   of  t he   o u t e r   c a s i n g  

of  the   a p p a r a t u s ,   b u t   t h i s   is  no t   shown  in  t h e  



d r a w i n g s .  

A  w a l l  7   is  p r o v i d e d   u p s t a n d i n g   f rom  the   s u r f a c e  

11  w h i c h   g u i d e s   t he   c a s s e t t e   2  as  i t   is  i n s e r t e d   i n t o  

t h e   a p p a r a t u s   and  t he   u p p e r   l e f t - h a n d   c o r n e r   9  of  t h e  

c a s s e t t e   is  e a s e d   r o u n d   the   d r i v e   r o l l e r   12  by  a  ramp  8 

on  t he   w a l l   7.  S p r i n g   14  w h i c h   u r g e s   the   c a s s e t t e   2  t o  

t h e   l e f t   c a u s e s   t he   c o r n e r   9  to  be  p r e s s e d   a g a i n s t   t h e  

s u r f a c e   of  t he   r o l l e r   12  t e n d i n g   to  c a u s e   i t   to  r o t a t e  

in  an  a n t i - c l o c k w i s e   d i r e c t i o n .   I t   w i l l   be  a p p r e c i a t e d  

t h a t   t he   n o r m a l   d i r e c t i o n   of  r o t a t i o n   of  t he   r o l l e r   12 

is   c l o c k w i s e   so  as  to  d raw  the   t a p e   1  p a s t   t he   head   1 0 .  

B e c a u s e   of  t he   i n e r t i a   of  t he   t a p e   d r i v e   m e a n s ,   t h e  

r o t a t i o n   of  t he   d r i v e   r o l l e r   12  in  a n t i - c l o c k w i s e  

d i r e c t i o n   when  t he   c a s s e t t e   2  is  i n s e r t e d   i n t o   t h e  

a p p a r a t u s   may  mean  t h a t   t he   r o l l e r   12  is  s t i l l   r o t a t i n g  

in  an  a n t i - c l o c k w i s e   d i r e c t i o n   when  t he   t a p e   1  is  h e l d  

b e t w e e n   the   r o l l e r s   4  and  12,  and  c o n s e q u e n t l y   some  o f  

t h e   t a p e   1  may  be  unwound   from  the   o u t s i d e   of  t he   r e e l  

in  t he   c a s e t t e   2.  T h i s   u n w i n d i n g   of  t a p e   1  c o u l d   l e a d  

to  c r e a s i n g   or  o t h e r   damage   to  t he   t a p e   w h i c h   c o u l d  

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

e x t e n t ,   b e a r i n g   in  mind  t he   d e n s i t y   of  r e c o r d i n g  

r e q u i r e d   on  the   t a p e .   In  o r d e r   to  s t o p   t h i s  

a n t i - c l o c k w i s e   r o t a t i o n   of  t he   d r i v e   r o l l e r   12,   t h e  

d r i v e   r o l l e r   is  p r o v i d e d   w i t h   a  p a r t   16  w i t h   a  r a t c h e t  

s u r f a c e   w h i c h   e n g a g e s   a  pawl   member  17  on  a  r e s i l i e n t  

arm  19.  As  the   c a s s e t t e   2  is  p u s h e d   in ,   a  l i m b   21 



a t t a c h e d   to  the   arm  19  e n g a g e s   t he   c o r n e r   9  of  t h e  

c a s s e t t e   2  w h i c h   bends   the   pawl   member  17  away  f rom  t h e  

r a t c h e t   p a r t   16  when  the   c a s s e t t e   is  p u s h e d   f u l l y   h o m e .  

When  the   c a s s e t t e   is  f u l l y   home,  i t s   end  w a l l  

m e e t s   f i x e d   p e g s   22,  and  i t s   l e f t - h a n d   w a l l   is  u r g e d  

a g a i n s t   an  a b u t m e n t   15  on  t h e   w a l l   7.  In  t h i s  

p o s i t i o n ,   t he   p r e s s u r e   of  t h e   s p r i n g   14  p u s h e s   t h e  

c a s s e t t e   l e f t w a r d s   so  t h a t   t h e   t a p e   1  is  h e l d   f i r m l y  

b e t w e e n   the   d r i v e   r o l l e r   12  and  the   p i n c h   r o l l e r   4 .  

The  t a p e   g r i p p i n g   p r e s s u r e   a l s o   s e r v e s   to  h o l d   t h e  

c a s s e t t e   in  t he   a p p a r a t u s   b e c a u s e   i t   has   a  s i g n i f i c a n t  

c o m p o n e n t   in  the   upward   d i r e c t i o n   as  shown  in  F i g u r e  

1.  The  p r e s s u r e   of  t he   d r i v e   r o l l e r   12  a l s o   t e n d s   t o  

r o t a t e   t he   c a s s e t t e   2  a b o u t   t h e   r i g h t - h a n d   one  of  t h e  

p e g s   22  so  as  to  h o l d   t he   c a s s e t t e   a g a i n s t   the   a b u t m e n t  

15.  Thus  t he   p o s i t i o n   of  t he   c a s s e t t e   2  is  d e t e m i n e d  

by  the   d r i v e   r o l l e r   12,  t he   r i g h t - h a n d   peg  22  and  t h e  

a b u t m e n t   15.  From  a  m e c h a n i c a l   p o i n t   of  v i e w ,   t he   l e f t -  

hand  peg  22  is  r e d u n d a n t   bu t   s e r v e s   to  p r o v i d e   a n  

a l t e r n a t i v e   end  s t o p   fo r   t he   c a s s e t t e   2  s h o u l d   t h e  

r i g h t - h a n d   peg  22  become  d a m a g e d ,   fo r   e x a m p l e   by  t o o  

g r e a t   an  i n s e r t i o n   p r e s s u r e .  

I t   is  now  n e c e s s a r y   to  c o n s i d e r   t he   l o c a t i o n   o f  

the   c a s s e t t e   2  in  a  d i r e c t i o n   n o r m a l   to  the  p l a n e   o f  

the   p a p e r   as  shown  in  F i g u r e  1   and  r e f e r e n c e   w i l l   now 

be  made  to  F i g u r e s  2   and  3  as  w e l l   as  F i g u r e   1 .  

The  u p p e r   end  of  t he   c a s s e t t e   2  e n g a g e s   l e a f  



s p r i n g s   23  on  the   s u r f a c e   11  w h i c h   u r g e   the   c a s s e t t e   2 

away  f rom  t he   s u r f a c e   11.  The  t r a n s d u c i n g   head  10  h a s  

s i d e   p l a t e s   28  p r o v i d e d   w i t h   one  or  more  p r o j e c t i o n s ,  

two  b e a r i n g   the   r e f e r e n c e s   25  and  26  b e i n g   shown  i n  

F i g u r e   2.  The  p r o j e c t i o n s   25  and  26  have   t a p e r e d   o r  

r o u n d e d   ends   to  g u i d e   the   t a p e   1  and  the   body  of  t h e  

c a s s e t t e   2  in  the   manne r   to  be  d e s c r i b e d .   The  u p p e r  

s u r f a c e   of  t he   l o w e r   p a r t   of  the   c a s i n g   of  t he   c a s s e t t e  

2  e n g a g e s   t he   l ower   edge   25B  of  the   p r o j e c t i o n   25  a n d  

is  h e l d   a g a i n s t   i t   by  the   p r e s s u r e   of  the   s p r i n g   2 3 .  

In  t h i s   way  t he   p o s i t i o n   of  t he   c a s s e t t e   2  in  t h e  

d i r e c t i o n   n o r m a l   to  t he   p a p e r   as  shown  in  F i g u r e   1  i s  

d e t e r m i n e d .   The  t a p e   1  is  g u i d e d   by  the   u p p e r   edge   25A 

of  the   p r o j e c t i o n   25  and  the   l ower   edge   26A  of  t h e  

p r o j e c t i o n   26,  so  t h a t   the   p o s i t i o n   of  t he   t a p e   1  o v e r  

t he   head   10  is  f i x e d   by  e a c h   of  the   end  p l a t e s   28,  a n d  

t h e r e f o r e   t he   d i r e c t i o n   f o l l o w e d   by  t he   t a p e   1  o v e r   t h e  

head   10  is  a l s o   d e t e r m i n e d .   The  p o s i t i o n s   of  t h e  

p l a t e s   28  on  the   s i d e s   of  t he   head  10  a r e   a c c u r a t e l y  

d e t e r m i n e d   so  t h a t   the   t a p e   1  p a s s e s   s q u a r e l y   o v e r   t h e  

r e c o r d i n g   g a p s   and  the   l o n g i t u d i n a l   d i r e c t i o n   of  t h e  

t a p e   1  is  h e l d   to  be  c l o s e l y   at   r i g h t   a n g l e s   to  t h e  

head   in  F i g u r e   2  and  t h e s e   r e p r e s e n t   t he   m a n n e r   i n  

w h i c h   t he   p l a t e s   28  a r e   a t t a c h e d   to  t he   s i d e s   of  t h e  

head   10.  The  a l i g n m e n t   of  t he   head  10  r e l a t i v e   to  t h e  

s u r f a c e   11  is  d e t e r m i n e d   by  t h e  l e g s   30  on  the   p l a t e s  

28  w h i c h   a re   h e l d   a g a i n s t   t he   s u r f a c e   11  by  the   m a n n e r  



of  a t t a c h m e n t   of  t he   head   10  to  the   s u r f a c e   11.  T h e  

a t t a c h m e n t   i t s e l f   is  p r o v i d e d   by  a  f l e x i b l e   m e t a l l i c  

s t r i p   31  w h i c h   e x t e n d s   b o t h   s i d e s   of  t he   head   10  a n d  

t h i s   s t r i p   is  s e c u r e d   a t   i t s   e n d s   to  t he   s u r f a c e   11 

u s i n g ,   fo r   e x a m p l e ,   s c r e w s   or  r i v e t s   or  p e g s   o f  

p l a s t i c s   m a t e r i a l .   The  r e s i l i e n c e   of  t he   m e t a l l i c  

s t r i p   31  s e r v e s   to  p r e s s   t he   l e g s   30  a g a i n s t   t h e  

s u r f a c e   1 1 .  

As  shown  in  F i g u r e   1,  t he   u p p e r   p a r t   of  t h e  

c a s i n g   of  t he   c a s s e t t e   2  is   c u t   away  to  p r o v i d e  

c l e a r a n c e   fo r   t he   u p p e r   t a p e   g u i d e s   26  on  t h e  

t r a n s d u c i n g   head   10.  I t   has   been   f o u n d   t h a t   t h e   u p p e r  

t a p e   g u i d e s   26  can  be  o m i t t e d   f rom  t he   p l a t e   28  on  o n e  

or  b o t h   s i d e s   of  t h e   head   10  i f   t he   a p p a r a t u s   is   s u c h  

t h a t   the   t a p e   1  is  b i a s s e d   t o w a r d s   t he   l o w e r   t a p e  

g u i d e s   2 5 .  

R e f e r r i n g   to  F i g u r e   4,  a  r e c o r d i n g / p l a y b a c k  

a r r a n g e m e n t   i n c l u d e s   a  r e c o r d i n g / p l a y b a c k   head  1  o n e  

t e r m i n a l   of  w h i c h   is  c o n n e c t e d   to  t he   e m i t t e r   e l e c t r o d e  

of   a  f i r s t   NPN  t r a n s i s t o r   3.  The  e m i t t e r   e l e c t r o d e   o f  

t h e   t r a n s i s t o r   2  is  c o n n e c t e d   a l s o   to  a  c o n t r o l l a b l e  

c u r r e n t   s o u r c e   4  and  the   c o l l e c t o r   e l e c t r o d e   i s  

p r o v i d e d   w i t h   a  l o a d   r e s i s t o r   5  c o n n e c t e d   to  a  v o l t a g e  

s u p p l y .   The  b a s e   e l e c t r o d e   of  t h e   t r a n s i s t o r   2  i s  

c o n n e c t e d   to  a  t e r m i n a l   fo r   a  w a v e f o r m   B  w h e n  

r e c o r d i n g .   The  t r a n s i s t o r   3  has   i t s   own  e m i t t e r  

c u r r e n t   s o u r c e   6  c o r r e s p o n d i n g   to  t he   c u r r e n t   s o u r c e   4 



fo r   the   t r a n s i s t o r   2  and  a  c o l l e c t o r   load   r e s i s t o r   7 

c o r r e s p o n d i n g   to  t he   c o l l e c t o r   l o a d   r e s i s t o r   5  f o r   t h e  

t r a n s i s t o r   2.  The  b a s e   e l e c t r o d e   of  the   t r a n s i s t o r   3 

is  c o n n e c t e d   to  a  t e r m i n a l   f o r   a  w a v e f o r m   A  w h e n  

r e c o r d i n g .   The  c u r r e n t   s o u r c e s   4  and  6  may  be  s e t   at  a  

f i r s t ,   r e l a t i v e l y   h i g h   l e v e l   of  a  few  t e n s   o f  

m i l l i a m p e r e s ,   or  at   a  s e c o n d ,   r e l a t i v e l y   low  l e v e l   o f  

s e v e r a l   t e n s   of  m i c r o a m p e r e s .  

In  the   o p e r a t i o n   of  t h e   r e c o r d i n g / p l a y b a c k  

a r r a n g e m e n t   of  F i g u r e   4,  r e c o r d i n g   of  a  d a t a   s i g n a l   i s  

e f f e c t e d   by  d r i v i n g   the   b a s e   e l e c t r o d e   of  t h e  

t r a n s i s t o r s   2  and  3  by  means   of  the   u p r i g h t   a n d  

i n v e r t e d   f o r m s ,   B  and  A  r e s p e c t i v e l y ,   of  t he   d a t a  

s i g n a l   and  s e t t i n g   t he   r e s p e c t i v e   c u r r e n t   s o u r c e s   4  a n d  

6  at   r e l a t i v e l y   h i g h   l e v e l s ,   r e f e r r e d   to  a b o v e .   T h e  

c u r r e n t   s o u r c e   s e t t i n g s   a r e ,   in  p r a c t i c e ,   n o t   t he   s a m e ,  

f o r   r e a s o n s   s e t   ou t   b e l o w .   The  t r a n s i s t o r   2  i s  

t h e r e f o r e   s w i t c h e d   o f f   when  t he   t r a n s i s t o r   3  i s  

s w i t c h e d   on,  and  v i c e - v e r s a ,   w i t h   t he   r e s u l t   t h a t   t h e  

c u r r e n t   from  the   c u r r e n t   s o u r c e   6  f l o w s   t h r o u g h   t h e  

r e c o r d i n g   head  1  in  one  d i r e c t i o n   when  the   t r a n s i s t o r   2 

is  s w i t c h e d   on  and  the   t r a n s i s t o r   3  is  s w i t c h e d   o f f ,  

and  the   c u r r e n t   f rom  t he   c u r r e n t   s o u r c e   4  f l o w s   t h r o u g h  

t he   r e c o r d i n g   head  1  in  t he   o p p o s i t e   d i r e c t i o n   when  t h e  

t r a n s i s t o r   3  is  s w i t c h e d   on  and  the   t r a n s i s t o r   2  i s  

s w i t c h e d   o f f .   An  e f f e c t   of  a r r a n g i n g   for   t he   r e v e r s a l  

of  the   m a g n e t i s i n g   c u r r e n t   t h r o u g h   the   r e c o r d i n g   head   1 



is  t h a t   the   p e a k - t o - p e a k   v a l u e   of  the   d r i v e   v o l t a g e  

a p p l i e d   to  t he   r e c o r d i n g   head  1  may  e x c e e d   t he   s u p p l y  

v o l t a g e   l e v e l   to  t he   c o l l e c t o r   l o a d s   of  t he   t r a n s i s t o r s  

2  and  3.  For  e x a m p l e ,   w i t h   a  s u p p l y   v o l t a g e   of  5 

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

1  may  be  of  the   o r d e r   of  8  v o l t s .  

In  the   o p e r a t i o n   of  t h e   r e c o r d i n g / p l a y b a c k  

a r r a n g e m e n t   of  F i g u r e   4  in  t he   p l a y b a c k   mode ,   t he   b a s e  

e l e c t r o d e s   of  the   t r a n s i s t o r s   2  and  3  a r e   c o n n e c t e d   t o  

f i x e d   b i a s   v o l t a g e s   to  p r o v i d e   low  n o i s e   l e v e l   b i a s ,  

t h e  c u r r e n t   s o u r c e   c u r r e n t s   a r e   s e t   a t   t he   r e l a t i v e l y  

low  c u r r e n t   l e v e l s   r e f e r r e d   to  a b o v e ,   a n d  t h e  

t r a n s i s t o r s   2  and  3  a r e   o p e r a t e d   as  l o w - l e v e l  

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

a v a i l a b l e   f rom  c o l l e c t o r   to  c o l l e c t o r .   The  a r r a n g e m e n t  

f a c i l i t a t e s   c o n s t r u c t i o n   w i t h   the   r e c o r d i n g   head   1 

c o n n e c t e d   d i r e c t l y   to  t he   p i n s   of  an  i n t e g r a t e d   c i r c u i t  

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

is  to  m i n i m i s e   t he   a m o u n t   of  e x t e r n a l   n o i s e   w h i c h   w i l l  

f i n d   i t s   way  i n t o   t he   o u t p u t   s i g n a l .  

The  r e c o r d i n g / p l a y b a c k   a r r a n g e m e n t   of  F i g u r e   4 

may  be  e m p l o y e d   to  e f f e c t   the   e r a s u r e   of  d a t a   by  m e a n s  

of  the   r e c o r d i n g   head   1  by  t he   use  of  a  s t e a d y   m a g n e t i -  

s i n g   s i g n a l   to  e f f e c t   s a t u r a t i o n   of  the   r e c o r d i n g   t a p e  

m a t e r i a l .   A  c o n s e q u e n c e   of  d . c .   e r a s u r e   is  t h a t   t h e  

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

e r a s u r e .   The  t e c h n i q u e ,   r e f e r r e d   to  above   a n d  



i l l u s t r a t e d   by  F i g u r e s   5  and  6,  of  r e c o r d i n g   w i t h   t h e  

c u r r e n t   r e q u i r e d   by  t he   c u r r e n t   s o u r c e   4  d i f f e r e n t   f r o m  

the   c u r r e n t   r e q u i r e d   by  the   c u r r e n t   s o u r c e   6,  may  b e  

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

c e n t r e d   a b o u t   z e r o   m a g n e t i c   b i a s   as  i l l u s t r a t e d   b y  

F i g u r e   7.  The  t e c h n i q u e   is  o p t i o n a l .  

F i g u r e   11  r e p r e s e n t s   a  s i g n a l   w h i c h   may  be  t h e  

d i f f e r e n t i a l   o u t p u t   s i g n a l   of  the   r e c o r d i n g / p l a y b a c k  

a r r a n g e m e n t   of  F i g u r e   4  in  t he   p l a y b a c k   m o d e .  

R e f e r r i n g   to  F i g u r e   11,  t he   d i f f e r e n t i a l   o u t p u t   s i g n a l  

c o n s i s t s   of  a  h e a d e r   s i g n a l   7 0  f o l l o w e d   by  a  gap  71  

w h i c h   is  i t s e l f   f o l l o w e d   by  a  d a t a   s i g n a l   72,  t h e  

h e a d e r   s i g n a l   70  and  the   d a t a   s i g n a l   72  e a c h   b e i n g   o f  

a b o u t   200  m i l l i v o l t s   a m p l i t u d e .  

R e f e r r i n g   to  F i g u r e   9,  a  c i r c u i t   a r r a n g e m e n t   f o r  

o b t a i n i n g   a  s i g n a l   such   as  t h a t   r e p r e s e n t e d   by  F i g u r e  

11  and  fo r   p r o c e s s i n g   the   s i g n a l   i n c l u d e s   a  r e c o r d i n g  

head   1,  a  d i f f e r e n t i a l   a m p l i f i e r   80,   a  c o u p l i n g  

c a p a c i t o r   81,  a  c o m p a r a t o r   82,   and  a  r e s i s t o r   83 

c o n n e c t e d   b e t w e e n   the   i n p u t   p o r t s   of  t he   c o m p a r a t o r  

8 2 .  

R e f e r r i n g   to  F i g u r e   10,  t h e   c o m p a r a t o r   82  

( F i g . 9 )   i n c l u d e s   a  d i f f e r e n t i a l   a m p l i f i e r   90  h a v i n g   a  

r e s i s t o r   91  in  s e r i e s   w i t h   i t s   n o n - i n v e r t i n g   i n p u t   p o r t  

and  a  r e s i s t o r   92  in  s e r i e s   w i t h   i t s   i n v e r t i n g   i n p u t  

p o r t .   The  i n v e r t i n g   i n p u t   p o r t   of  the   d i f f e r e n t i a l  

a m p l i f i e r   90  is  c o n n e c t e d   to  t he   i n p u t   of  a  c u r r e n t  



s o u r c e   93  t he   o u t p u t   of  w h i c h   is  c o n n e c t e d   to  t h e  

n e g a t i v e   power   s u p p l y   r a i l .   The  n o n - i n v e r t i n g   i n p u t  

p o r t   of  t he   d i f f e r e n t i a l   a m p l i f i e r   90  is  c o n n e c t e d   to  a  

c u r r e n t   s o u r c e   94  the  o u t p u t   of  w h i c h   is  c o n n e c t e d   t o  

t h e   n e g a t i v e   power   s u p p l y   r a i l   by  way  of  a  s w i t c h  

d e v i c e   95.  The  s w i t c h   d e v i c e   is  e i t h e r   open  or  c l o s e d  

a c c o r d i n g   to  t he   o u t p u t   v o l t a g e   of  t he   d i f f e r e n t i a l  

a m p l i f i e r   90  and  has  a  c o n t r o l   i n p u t   c o n n e c t e d   to  t h e  

o u t p u t   p o r t   of  t he   d i f f e r e n t i a l   a m p l i f i e r   90  f o r   t h e  

p u r p o s e .  

In  t he   o p e r a t i o n   of  t he   c o m p a r a t o r   r e p r e s e n t e d  

by  F i g u r e   10,  a  n e g a t i v e   or  s m a l l   p o s i t i v e   d i f f e r e n t i a l  

i n p u t   v o l t g e   a p p l i e d   to  t he   r e s i s t o r s   91  and  92  w i l l  

r e s u l t   in  z e r o   o u t p u t   v o l t a g e ,   t he   s w i t c h   95  b e i n g  

c l o s e d   to  c a u s e   c u r r e n t   to  f l ow  t h r o u g h   the   r e s i s t o r   9 1  

and  t h e r e b y   h o l d   the   n o n - i n v e r t i n g   i n p u t   p o r t   of  t h e  

a m p l i f i e r   90  a t   a  p o t e n t i a l   b e l o w   t h a t   of  i t s   i n v e r t i n g  

i n p u t   p o r t .   When  the   d i f f e r e n t i a l   i n p u t   v o l t q e   a t t a i n s  

a  h i g h  e n o u g h   p o s i t i v e   v a l u e ,   the   o u t p u t   v o l t a g e   of  t h e  

d i f f e r e n t i a l   a m p l i f i e r   90  w i l l   become  p o s i t i v e   and  w i l l  

r e s u l t   in  t he   s w i t c h   d e v i c e   95  b e c o m i n g   an  o p e n  

c i r c u i t .   The  v o l t a g e   a t  t h e   n o n - i n v e r t i n g   i n p u t   p o r t  

of   t he   d i f f e r e n t i a l   a m p l i f i e r   90  w i l l   t h e n   r i s e   by  a  

f u r t h e r   a m o u n t   d e p e n d e n t   on  the   v a l u e   of  t he   r e s i s t o r  

91  and  the   s e t t i n g   for   t he   c u r r e n t   s o u r c e   94.  T h e  

v o l t a g e   a t   the   n o n - i n v e r t i n g   i n p u t   p o r t   of  t h e  

d i f f e r e n t i a l   a m p l i f i e r   90  w i l l   f a l l   a g a i n   by  t h e ,  



f u r t h e r   a m o u n t   d i c t a t e d   by  the   v a l u e   of  the   r e s i s t o r   91 

and  t he   s e t t i n g   of  t he   c u r r e n t   s o u r c e   94  when  t h e  

d i f f e r e n t i a l   i n p u t   v o l t a g e   f a l l s   to  z e r o .  

R e f e r r i n g   to  F i g u r e s   9  and  10,  i t   w i l l   b e  

o b s e r v e d   t h a t   t he   r e s i s t o r   83  m a i n t a i n s   the   i n p u t   p o r t s  

of  t he   c o m p a r a t o r   82  a t   t he   same  d . c .   p o t e n t i a l ,  

e n s u r i n g   t h a t   the   b i a s   c o n d i t i o n s   do  no t   i n f l u e n c e   t h e  

b e h a v i o u r   of  t he   c o m p a r a t o r   82.  A l s o ,   the   h y s t e r e s i s  

of  t he   c o m p a r a t o r   82  is  d e f i n e d   by  the   v a l u e   of  t h e  

i n p u t   r e s i s t o r   91  and  t he   s e t t i n g   of  the   c u r r e n t   s o u r c e  

9 4 .  

F i g u r e   12  r e p r e s e n t s   a  s i g n a l   p r o d u c e d   by  t h e  

c o m p a r a t o r   82  f rom  the   s i g n a l   r e p r e s e n t e d   by  F i g u r e   1 1 .  

In  F i g u r e   12,  the   gap  b e t w e e n   t he   a c t i v e   p o r t i o n s   o f  

F i g u r e   11  has  been   p r e s e r v e d   w h i l e   the   a c t i v e   p o r t i o n s  

have   been   a m p l i f i e d   to  s e v e r a l   v o l t s   c o m p a t i b l e   w i t h  

d i g i t a l   l o g i c   c i r c u i t r y .   In  p a r t i c u l a r ,   t he   g a p  

b e t w e e n   the   a c t i v e   p o r t i o n s   may  be  r e c o g n i s e d   b y  

d i g i t a l   l o g i c   c i r c u i t r y ,   w h i c h   may  i n c l u d e   a  c e n t r a l  

p r o c e s s i n g   u n i t ,   as  a  s y n c h r o n i s a t i o n   p e r i o d ,   o c c u r r i n g  

i m m e d i a t e l y   b e f o r e   a  d a t a   b l o c k .  

R e f e r r i n g   to  F i g u r e   13,  t h r e e   r e c o r d i n g / p l a y b a c k  

d e v i c e s   131,   132,   133  a r e   shown  c o n n e c t e d   to  a  c o n t r o l  

d e v i c e   130  w h i c h   is  i t s e l f   c o n t r o l l a b l e   by  a  c o m p u t e r ,  

s a y ,   to  s e l e c t   one  of  t he   t h r e e   r e c o r d i n g / p l a y b a c k  

d e v i c e s   131,   132,   13  f o r   o p e r a t i o n .   T h e  

r e c o r d i n g / p l a y b a c k   d e v i c e   131  i n c l u d e s   a  D  f l i p - f l o p  



134,   t he   D - i n p u t   t e r m i n a l   of  wh ich   is  c o n n e c t e d   to  a 

f i r s t   o u t p u t   t e r m i n a l   of  t he   c o n t r o l   d e v i c e   130  and  t h e  

c l o c k - i n p u t   t e r m i n a l   of  w h i c h   is  c o n n e c t e d   to  t h e  

c l o c k - o u t p u t   t e r m i n a l   of  t he   c o n t r o l   d e v i c e   130.  T h e  

s e c o n d   r e c o r d i n g / p l a y b a c k   d e v i c e   132  i n c l u d e s   a  D 

f l i p - f l o p   135 ,   the   D - i n p u t   t e r m i n a l   of  w h i c h   i s  

c o n n e c t e d   to  the   Q - o u t p u t   t e r m i n a l   of  the   f l i p - f l o p  

134 ,   and  the   C L O C K - i n p u t   t e r m i n a l   of  w h i c h   is  c o n n e c t e d  

to  the   C L O C K - i n p u t   t e r m i n a l   of  the   f l i p - f l o p   131.   T h e  

t h i r d   r e c o r d i n g / p l a y b a c k   d e v i c e   133  i n c l u d e s   a  D 

f l i p - f l o p   136,   the   D - i n p u t   t e r m i n a l   of  w h i c h   i s  

c o n n e c t e d   to  t he   Q - o u t p u t   t e r m i n a l   of  t he   f l i p - f l o p  

135 ,   and  the   C L O C K - i n p u t   t e r m i n a l   of  w h i c h   is  c o n n e c t e d  

to  t he   C L O C K - i n p u t   t e r m i n a l   of  the   f l i p - f l o p   1 3 5 .  

In  the  o p e r a t i o n   of  t he   a r r a n g e m e n t   shown  i n  

F i g u r e   13,   t he   f l i p - f l o p s   131 ,   132,   133  b e h a v e   as  a  

s h i f t   r e g i s t e r ,   p e r m i t t i n g   a  l o g i c  1   c o n d i t i o n  

o r i g i n a t i n g   a t   the   c o n t r o l   d e v i c e   130  to  be  l o a d e d   i n t o  

t he   f i r s t   f l i p - f l o p   131  by  t he   s u p p l y   of  a  s i n g l e   c l o c k  

p u l s e   f rom  the   c o n t r o l   d e v i c e   130,   t he   l o g i c   1 

c o n d i t i o n   to  move  to  the   s e c o n d   f l i p - f l o p   135  by  t h e  

s u p p l y   of  a  f u r t h e r   c l o c k   p u l s e ,   and  the   l o g i c  1  

c o n d i t i o n   to  move  to  t he   t h i r d   f l i p - f l o p   136  by  t h e  

s u p p l y   of  y e t   a n o t h e r   c l o c k   p u l s e .   The  r e c o r d i n g /  

p l a y b a c k   d e v i c e   131  is  s w i t c h e d   on  when  t he   f l i p - f l o p  

131  is  s e t   at   l o g i c   1,  the   r e c o r d i n g / p l a y b a c k   d e v i c e  

132  is  s w i t c h e d   on  when  the   f l i p - f l o p   135  is  s e t   a t  



l o g i c   1,  and  so  on.  The  c o n t r o l   d e v i c e   130  i s  

t h e r e f o r e   a b l e   to  s e l e c t   any  one  of  t he   r e c o r d i n g /  

p l a y b a c k   d e v i c e s   131 ,   132,   133  by  s u p l y i n g   a  l o g i c  1  

c o n d i t i o n   a c c o m p a n i e d   by  an  a p r o p r i a t e   number   of  c l o c k  

p u l s e s , F i g u r e   14  i l l u s t r a t i n g   the   o u t p u t   r e q u i r e d   f r o m  

t h e   c o n t r o l   d e v i c e   130  to  s e l e c t   the   r e c o r d i n g /  

p l a y b a c k   d e v i c e   1 3 3 .  

From  the   a b o v e   d e s c r i p t i o n   of  F i g u r e   13,  i t   w i l l  

be  a p p r e c i a t e d   t h a t   t he   c o n t r o l   d e v i c e   130  may  be  u s e d  

to  s e l e c t   a s s o c i a t e d   d e v i c e s   o t h e r   t h a n   r e c o r d i n g /  

p l a y b a c k   d e v i c e s   and  t h a t   any  number   of  a s s o c i a t e d  

d e v i c e s   may  be  a c c o m m o d a t e d   by  use  of  t he   t e c h n i q u e  

d e s c r i b e d .  

A l t h o u g h   the   i n v e n t i o n   has  been   d e s c r i b e d   w i t h  

r e f e r e n c e   to  a  s p e c i f i c   e x a m p l e ,   i t   w i l l   be  a p p r e c i a t e d  

t h a t   the   a p p a r a t u s   may  t a k e   d i f f e r e n t   f o r m s   w i t h o u t  

d e p a r t i n g   f rom  the   i n v e n t i o n .  



1.  M a g n e t i c   t a p e   r e c o r d i n g   and  r e p r o d u c i n g  

a p p a r a t u s   u s i n g   m a g n e t i c   t a p e   in  a  c a s s e t t e   and  h a v i n g  

a  m a g n e t i c   t r a n s d u c i n g   head   and  t a p e   d r i v i n g   means   w i t h  

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

r o l l e r   in  t he   c a s s e t t e ,   w h e r e i n   b o t h   t he   head   and  t h e  

d r i v e   r o l l e r   a re   f i x e d   in  p o s i t i o n   in  t he   a p p a r a t u s ,  

s p r i n g   means   is  p r o v i d e d   u r g i n g   the   c a s s e t t e   t o w a r d s  

t he   d r i v e   r o l l e r   and  the   d r i v e   r o l l e r   is  so  d i s p o s e d   i n  

r e l a t i o n   to  t he   c a s s e t t e   t h a t   t he   p r e s s u r e   of  t he   d r i v e  

r o l l e r   s e r v e s   to  u rge   t he   c a s s e t t e   t o w a r d s   t h e   head   a n d  

a l s o   to  r e t a i n   the  c a s s e t t e   in  t he   a p p a r a t u s .  

2.  M a g n e t i c   t a p e   r e c o r d i n g   and  r e p r o d u c i n g  

a p p a r a t u s ,   as  c l a i m e d   in  c l a i m   1,  i n c l u d i n g   a  f i r s t  

s t o p   member  b e s i d e   the   head   and  a  s e c o n d   s t o p   m e m b e r  

b e s i d e   t he   d r i v e   r o l l e r ,   w h i c h   members   u n d e r   t h e  

i n f l u e n c e   of  the   s p r i n g   means   d e t e r m i n e   the   p o s i t i o n   o f  

t he   c a s s e t t e   when  p u s h e d   home  in  t he   a p p a r a t u s .  

3.  M a g n e t i c   t a p e   r e c o r d i n g   and  r e p r o d u c i n g  

a p p a r a t u s ,   as  c l a i m e d   in  c l a i m   1  or  c l a i m   2,  i n c l u d i n g  

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

a  p a r t   of  t he   c a s s e t t e   f rom  c a u s i n g   the   d r i v e   r o l l e r   t o  

r o t a t e   as  the   c a s s e t t e   is  p u s h e d   home  in  t he   a p p a r a t u s .  

4.  M a g n e t i c   t a p e   r e c o r d i n g   and  r e p r o d u c i n g  



a p p a r a t u s ,   as  c l a i m e d   in  any  one  of  the   p r e c e d i n g  

c l a i m s ,   i n c l u d i n g   a  m a g n e t i c   t r a n s d u c i n g   head   p r o v i d e d  

w i t h   t a p e   g u i d e   m e m b e r s   wh ich   c o n t a c t   one  or  b o t h   e d g e s  

of  t he   t a p e   b o t h   u p s t r e a m   and  d o w n s t r e a m   of  t he   h e a d  

g a p ,   t h e r e b y   d e t e r m i n i n g   the   a l i g n m e n t   of  t he   t a p e   o v e r  

t he   head   i t s e l f .  

5.  M a g n e t i c   t a p e   r e c o r d i n g   and  r e p r o d u c i n g  

a p p a r a t u s ,   as  c l a i m e d   in  c l a i m   4,  i n c l u d i n g   g u i d e  

m e m b e r s   a r r a n g e d   to  d e t e r m i n e   the   p o s i t i o n   of  t h e  

c a s s e t t e   c a s i n g   r e l a t i v e   to  t he   h e a d .  

6.  M a g n e t i c   t a p e   r e c o r d i n g   and  r e p r o d u c i n g  

a p p a r a t u s ,   as  c l a i m e d   in  c l a i m   4,  w h e r e i n   t he   t a p e  

g u i d e   members   a r e   a r r a n g e d   a l s o   to  d e t e r m i n e   t h e  

p o s i t i o n   of  the   c a s s e t t e   c a s i n g   r e l a t i v e   to  t he   h e a d .  

7.  M a g n e t i c   t a p e   r e c o r d i n g   and  r e p r o d u c i n g  

a p p a r a t u s ,   as  c l a i m e d   in  any  one  of  t he   p r e c e d i n g  

c l a i m s ,   w h e r e i n   t he   head   is  p o s i t i o n e d   in  r e l a t i o n   to  a 

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

t a p e   in  a  c a s s e t t e ,   t h e   head   i n c l u d i n g   p o s i t i o n i n g   s i d e  

p l a t e s   w i t h   l e g s   w h i c h   r e s t   on  the   s u r f a c e   and  m e a n s  

f o r   u r g i n g   the  head   r e s i l i e n t l y   t o w a r d s   t he   s u r f a c e .  

8.  A  m a g n e t i c   t a p e   r e c o r d i n g   and  r e p r o d u c i n g  

a p p a r a t u s   h a v i n g   a  t r a n s d u c i n g   head   i n c l u d i n g   g u i d e  

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

h e a d ,   g u i d e   members   f o r . .  d e t e r m i n i n g   t he   p o s i t i o n   of  a  

c a s s e t t e  r e l a t i v e   to  t h e   h e a d ,   and  means   f o r  

p o s i t i o n i n g   the  head   in  r e l a t i o n   to  a  s u r f a c e ,   a n d  



means  for   u r g i n g   the   head   r e s i l i e n t l y   t o w a r d s   t h e  

s u r f a c e .  

9.  M a g n e t i c   r e c o r d i n g   and  r e p r o d u c i n g   a p p a r a t u s ,   a s  

c l a i m e d   in  any  one  of  t he   p r e c e d i n g   c l a i m s ,   w h e r e i n   t h  

m a g n e t i c   t r a n s d u c i n g   head   is  so  p o s i t i o n e d   as  t o  

c o n t a c t   the   t a p e   in  a  c a s s e t t e   a l o n g   one  edge   of  t h e  

c a s s e t t e ,   and  the   d r i v e   r o l l e r   is  so  p o s i t i o n e d   as  t o  

c o n t a c t   the   t a p e   a l o n g   a  d i f f e r e n t   edge   of  t h e  

c a s s e t t e .  

10.  M a g n e t i c   t a p e   r e c o r d i n g   and  r e p r o d u c i n g  

a p p a r a t u s ,   as  c l a i m e d   in  c l a i m   9,  w h e r e i n   t h e   m a g n e t i c  

t r a n s d u c i n g   head   and  the   d r i v e   r o l l e r   a r e   so  p o s i t i o n e d  

as  to  c o n t a c t   the   t a p e   a l o n g   a d j a c e n t   d g e s   of  t h e  

c a s s e t t e .  

11.  M a g n e t i c   t a p e   r e c o r d i n g   and  r e p r o d u c i n g  

a p p a r a t u s ,   as  c l a i m e d   in  c l a i m   9  or  c l a i m   10,  i n c l u d i n g  

c a s s e t t e   g u i d e   means   a r r a n g e d   to  p e r m i t   i n s e r t i o n   of  a  

t a p e   c a s s e t t e   t o w a r d s   t he   t r a n s d u c i n g   h e a d .  

12.  A p p a r a t u s   a c c o r d i n g   to  any  p r e c e d i n g   c l a i m ,  

w h e r e i n   the   m a g n e t i c   t r a n s d u c i n g   head  is  c o n n e c t e d   f r o m  

the   o u t p u t   of  a  f i r s t   c u r r e n t   s o u r c e   to  t h e   o u t p u t   of  a  

s e c o n d   c u r r e n t   s o u r c e ,   t he   o u t p u t s   of  t h e   c u r r e n t  

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

s u p p l y   t h r o u g h   r e s p e c t i v e   s w i t c h a b l e   d e v i c e s ,   t h e  

s w i t c h a b l e   d e v i c e s   b e i n g   c a u s e d   to  c o n d u c t   a l t e r n a t e l y  

to  p r o v i d e   the  r e c o r d i n g   e n e r g i s a t i o n   of  t he   h e a d .  

13.  A p p a r a t u s   a c c o r d i n g   to  c l a i m   12,  w h e r e i n   t h e  



s w i t c h a b l e   d e v i c e s   a re   t r a n s i s t o r s   to  the   c o n t r o l  

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

p u s h - p u l l .  

14.  A p p a r a t u s   a c c o r d i n g   to  c l a i m   13,  w h e r e i n   d u r i n g  

p l a y b a c k   t he   c o n t r o l   e l e c t r o d e   a r e   c o n n e c t e d   to  a  f i x e d  

v o l t a g e   l e v e l   so  t h a t   the   t r a n s i s t o r s   a m p l i f y   v o l t a g e s  

g e n e r a t e d   by  the   h e a d .  

15.  A p p a r a t u s   a c c o r d i n g   to  c l a i m   14  w h e r e i n   t h e  

a m p l i f i e d   v o l t a g e s   a re   a p p l i e d   to  a  c o m p a r a t o r   w i t h   a  

s w i t c h a b l e   c u r r e n t   s o u r c e   c o n n e c t e d   to  one  i n p u t ,   t h e  

c u r r e n t   s o u r c e   b e i n g   s w i t c h e d   by  the   o u t p u t   of  t h e  

c o m p a r a t o r .  
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