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©  Shaving  system. 
©  A  shaving  system  including  a  handle  and  a  blade  assem- 
bly.  The  handle  (40)  has  first  and  second  connecting  portions 
(57,  70)  extending  from  an  end  thereof.  The  blade  assembly 
(1  )  comprising  a  body  portion  (2,  4)  having  at  least  one  blade 
(10)  permanently  fixed  therein,  a  first  blade  assembly  con- 
necting  portion  (26)  pivotally  engaged  with  the  first  handle 
connecting  portion  (57),  and  a  second  blade  assembly  con- 
necting  portion  (34)  fixedly  connected  to  the  second  handle 
connection  portion  (70)  to  facilitate  dynamic  change  of  shav- 
ing  geometry  during  a  shaving  operation. 
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T h i s   i n v e n t i o n   r e l a t e s   to  wet  s h a v i n g   s y s t e m s ,  

and  i s   d i r e c t e d   more  p a r t i c u l a r l y   to  such   s y s t e m s   in  w h i c h  

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

h a n d l e .  

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

member  and  a  cap  member   b e t w e e n   w h i c h ,   in  u s e ,   a  d i s p o s a b l e  

r a z o r   b l a d e   is   s a n d w i c h e d ,   and  a  h a n d l e ,   t he   g u a r d   m e m b e r ,  

t h e   cap  member ,   and  t h e   h a n d l e   b e i n g   f i x e d   r e l a t i v e   to  o n e  

a n o t h e r .   The  l a t t e r   f e a t u r e   is   p r e s e n t   in  the   c o n v e n t i o n a l  

o n e - p i e c e   and  " t h r e e - p i e c e "   r a z o r s   d e s i g n e d   to  t a k e   d i s p o s -  

a b l e   d o u b l e - e d g e d   b l a d e s .   S a f e t y   r a z o r s   have   r e c e n t l y  

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

r a z o r   b l a d e s ,   a  d i s p o s a b l e   r a z o r   b l a d e   a s s e m b l y ,   or  h e a d ,  

h a v i n g   a  g u a r d   m e m b e r ,   one  or  more  b l a d e s ,   and  a  cap  m e m b e r  

h e l d   r i g i d l y   t o g e t h e r .   The  d i s p o s a b l e   r a z o r   b l a d e   a s s e m b l y  

is   r i g i d l y   a t t a c h e d   to  a  h a n d l e   so  t h a t   t he   r a z o r   e d g e s  

a r e   a t   a  f i x e d   a n g u l a r   a t t i t u d e   r e l a t i v e   to  t he   h a n d l e .   T h e  

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

edge   (or  e d g e s )   b e c o m e s   d u l l .  

C o n t i n u i n g   e f f o r t s   a r e   b e i n g   made  to  i m p r o v e   t h e  

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

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

e f f i c i e n c y   and  e f f e c t i v e n e s s   i s   t he   o r i e n t a t i o n   of  t h e   a c t i v e  

c o m p o n e n t s   of  t h e   s h a v i n g   s y s t e m   r e l a t i v e   to  t he   s k i n   s u r -  

f a c e   b e i n g   s h a v e d .   The  s u r f a c e   f r e q u e n t l y   has  u n d u l a t i o n s   o r  
i s   in  a  r e l a t i v e l y   i n a c c e s s i b l e   or  awkward   a r e a   to  r e a c h  

and  t h e   s h a v i n g   a c t i o n   i s   r e d u c e d   in  e f f i c i e n c y   b e c a u s e   t h e  



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

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

in  w h i c h   t h e r e   i s   a  f i x e d   r e l a t i o n s h i p   b e t w e e n   t h e   s h a v i n g  

u n i t   and  t h e   h a n d l e   c a l l   f o r   c o n s i d e r a b l e   d e x t e r i t y   on  t h e  

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

of   t h e   h a n d l e   in  o r d e r   to   m a i n t a i n   t h e   s h a v i n g   u n i t   a t   i t s  

o p t i m u m   a t t i t u d e   on  t h e   s h a v e r ' s   f a c e ,   p a r t i c u l a r l y   w h e n  

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

g r o s s   c h a n g e s   in   f a c i a l   c o n t o u r s .  

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

s y s t e m   as  d e s c r i b e d   in   U .S .   P a t e n t   No.  4 , 0 2 6 , 0 1 6   in   w h i c h  

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

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

of  t h e   h a n d l e   in  a  m a n n e r   c o n f o r m a b l e   or   r e s p o n s i v e   to  t h e  

s u r f a c e   of  t h e   s k i n   b e i n g   s h a v e d .   W h i l e   s u c h   s h a v i n g   s y s t e m  

has   b e e n   i m m i n e n t l y   s u c c e s s f u l   f rom  a  c o m m e r c i a l   s t a n d p o i n t ,  

t h e r e   a r e   s h a v e r s  w h o   p r e f e r   t h e   s t a b i l i t y   of  a  b l a d e  

a s s e m b l y   f i x e d   to  a  h a n d l e ,   as  o p p o s e d   to   a  f r e e l y   p i v o t a b l e  

b l a d e   a s s e m b l y .  

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 -  

ed  a  s h a v i n g   s y s t e m   c o m p r i s i n g   a  h a n d l e   and  a  b l a d e   a s s e m b l y ,  

c h a r a c t e r i z e d   in   t h a t   t h e   h a n d l e   has   f i r s t   and  s e c o n d  

c o n n e c t i o n s   e x t e n d i n g   f rom  an  end  t h e r e o f   to  r e c e i v e   t h e  

b l a d e   a s s e m b l y   and  in   t h a t   s a i d   b l a d e   a s s e m b l y   has   a  f i r s t  

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

and  a  s e c o n d   body  p o r t i o n   p r o v i d e d   w i t h   a  s e c o n d   h a n d l e  

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

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

h a n d l e   and  t h e   s e c o n d   h a n d l e   e n g a g i n g   c o n n e c t i o n   b e i n g  

f i x e d l y   c o n n e c t e d   to  s a i d   s e c o n d   c o n n e c t i o n   on  t h e   h a n d l e .  

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

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

s h a v i n g   s y s t e m   c h a r a c t e r i z e d   by  a  body   p o r t i o n   h a v i n g   a t  

l e a s t   one  b l a d e   p e r m a n e n t l y   f i x e d   t h e r e i n ,   a  f i r s t   h a n d l e  

e n g a g i n g   c o n n e c t i o n   d i s p o s e d   on  s a i d   body   p o r t i o n   a n d  

a d a p t e d   to   e n g a g e   a  r a z o r   h a n d l e   to  fo rm  a  p i v o t a l   c o n n e c t i o n  

t h e r e b e t w e e n ,   and  a  s e c o n d   h a n d l e   e n g a g i n g   c o n n e c t i o n   d i s -  



p o s e d   on  s a i d   body  p o r t i o n   and  a d a p t e d   to  f i x e d l y   i n t e r -  

c o n n e c t   w i t h   a  m o u n t i n g   on  s a i d   r a z o r   h a n d l e .  

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

v e n t i o n   t h e r e   is  p r o v i d e d   a  r a z o r   h a n d l e   f o r   use  in  s u c h   a  

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

g r i p   p o r t i o n ,   a  neck   p o r t i o n   e x t e n d i n g   f rom  s a i d   g r i p   p o r -  
t i o n ,   a  f i r s t   c o n n e c t i o n   e x t e n d i n g   f rom  a  f r e e   end  of  s a i d  

neck   p o r t i o n   and  a d a p t e d   to  e n g a g e   s a i d   b l a d e   a s s e m b l y   t o  

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

n e c t i o n   e x t e n d i n g   f rom  s a i d   f r e e   end  of  s a i d   neck   p o r t i o n  

and  a d a p t e d   to  f i x e d l y   i n t e r c o n n e c t   w i t h   a  m o u n t i n g   on  s a i d  

b l a d e   a s s e m b l y .  

The  i n v e n t i o n ,   i n c l u d i n g   v a r i o u s   n o v e l   d e t a i l s  

of  c o n s t r u c t i o n   and  c o m b i n a t i o n s   of  p a r t s ,   w i l l   now  b e  

more  p a r t i c u l a r l y   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 -  

ing   d r a w i n g s ,   in  w h i c h  

F i g .   1  i s   an  e x p l o d e d   p e r s p e c t i v e   v i ew  of  a  s h a v -  

ing  s y s t e m   e m b o d y i n g   t he   i n v e n t i o n ;  

F i g .   2  i s   a  t op   p l a n   v iew  of  a  b l a d e   a s s e m b l y  

f o r m i n g   p a r t   of  t h e   s h a v i n g   s y s t e m ;  

F i g .   3  i s   a  f r o n t   e l e v a t i o n a l   v i e w   of  t h e   b l a d e  

a s s e m b l y   of  F i g .   2 ;  

F i g .   4  i s   a  back   e l e v a t i o n a l   v i ew  of  t h e   b l a d e  

a s s e m b l y ;  

F i g .   5  i s   a  b o t t o m   v iew  of  t h e   b l a d e   a s s e m b l y ;  

F i g .   6  i s   a  s i d e   e l e v a t i o n a l   v i e w ,   in  p a r t   c u t  

away,   of  t he   b l a d e   a s s e m b l y ;  

F i g .   7  i s   a  f r o n t   e l e v a t i o n a l   v i e w   of  a  h e a d  

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

s y s t e m ;  

F i g .   8  i s   a  s i d e  e l e v a t i o n a l   v i e w   of  t he   h a n d l e  

head   p o r t i o n   of  F i g .   7 ;  

F i g .   9  i s   a  back   e l e v a t i o n a l   v i ew  of  t he   h a n d l e  

head   p o r t i o n ;  

F i g .   10  i s   a  s i d e   s e c t i o n a l   v i ew   of  t he   r a z o r  

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

a t i o n ,   and  shown  in  a  f i r s t   p o s i t i o n ;   a n d  



F i g .   11  i s   s i m i l a r   to  F i g .   10,   bu t   s h o w i n g   a  

s e c o n d   p o s i t i o n .  

R e f e r r i n g   to   t h e   d r a w i n g s ,   i t   w i l l   be  s e e n   t h a t   a n  

i l l u s t r a t i v e   r a z o r   b l a d e   a s s e m b l y   1  c o m p r i s e s   a  body   2 ,  

w h i c h   may  be  of  m o l d e d   p l a s t i c .   The  body  2  may  c o m p r i s e  

a  p l a t f o r m   p o r t i o n   4  to  w h i c h   i s   f i x e d   a  cap   p o r t i o n   6 ,  

as  by  r i v e t   means   8.  P e r m a n e n t l y   f i x e d   b e t w e e n   t h e  

p l a t f o r m   and  cap  p o r t i o n s   4,  6  a r e   b l a d e   means   10  w h i c h  

may,  as  i l l u s t r a t e d ,   i n c l u d e   f i r s t   and  s e c o n d   b l a d e s   12,  14  

s e p a r a t e d   by  a  s p a c e r   means   16.  P r e f e r a b l y ,   t h e   r i v e t   m e a n s  

8  e x t e n d   t h r o u g h   t h e   b l a d e s   12,  14  and  s p a c e r   16  to  s e c u r e -  

ly   j o i n   t h e   b l a d e   a s s e m b l y   c o m p o n e n t s .  

C o n n e c t e d   to  t h e   p l a t f o r m   p o r t i o n   4  by  means   of  a  

r e l a t i v e l y   t h i n   m o l d e d   web  18  i s   a  g u a r d   p o r t i o n   20.  T h e  

web  18  i s   an  i n t e g r a l l y   m o l d e d   p o r t i o n   of  t h e   body  p o r t i o n  

w h i c h   h i n g e d l y   i n t e r c o n n e c t s   t h e   p l a t f o r m   p o r t i o n   4  and  t h e  

g u a r d   p o r t i o n   20.  T h u s ,   a  f i r s t   p o r t i o n   22  of  t h e   body   2 

i s   p i v o t a l l y   j o i n e d ,   by  way  of  t h e   w e b  1 8 ,   to  a  s e c o n d  

p o r t i o n   24  of  t h e   b o d y .  

D i s p o s e d   on  t h e   f i r s t   p o r t i o n   22  of  t h e   body   2  i s  

a  f i r s t   c o n n e c t i n g   means   26  by  w h i c h   t h e   b l a d e   a s s e m b l y   m a y  
be  p i v o t a l l y   c o n n e c t e d   to  a  r a z o r   h a n d l e ,   as  w i l l   be  f u r t h e r  

d e s c r i b e d   h e r e i n b e l o w .   The  f i r s t   c o n n e c t i n g   m e a n s ,   a s  

i l l u s t r a t e d ,   c o m p r i s e s   a  p r o j e c t i o n   28  e x t e n d i n g   d o w n w a r d l y  

and  r e a r w a r d l y   ( to   t h e   r i g h t   as  v i e w e d   in   F i g .   6 ) .   T h e  

p r o j e c t i o n   28  i s   d i s p o s e d   c e n t r a l l y   of  t h e   b l a d e   a s s e m b l y ,  

e x t e n d i n g   f rom  an  u n d e r s u r f a c e   32  of  t h e   p l a t f o r m   p o r t i o n   4 .  

D i s p o s e d   on  t he   s e c o n d   p o r t i o n   24  of  t h e   body   2  i s  

a  s e c o n d   c o n n e c t i n g   means   34  by  w h i c h   t h e   b l a d e   a s s e m b l y   m a y  
be  f i x e d l y   c o n n e c t e d   to   t h e   r a z o r   h a n d l e ,   as  w i l l   be  f u r t h e r  

d e s c r i b e d   h e r e i n b e l o w .   The  s e c o n d   c o n n e c t i n g   m e a n s ,   a s  

i l l u s t r a t e d ,   c o m p r i s e   a  p a i r   of  p a r a l l e l   e l o n g a t e d   r a i l s   36 

e x t e n d i n g   f rom  t h e   g u a r d   p o r t i o n   20,  w i d t h - w i s e   of  t h e  

b l a d e   a s s e m b l y ,   i . e . ,   e x t e n d i n g   f o r w a r d l y   and  r e a r w a r d l y .  

The  r a i l s   36  d e f i n e   o p p o s e d   g r o o v e s   38  w h i c h   c o m p r i s e   a  

b l a d e   a s s e m b l y   s l i d e   means   and  a r e   a d a p t e d  t o   s l i d i n g l y   r e -  

c e i v e   a  r a z o r   h a n d l e   s l i d e   m e a n s .  



A c c o r d i n g l y ,   t h e   f i r s t   p o r t i o n   22  of  t h e   body  2 

is   a d a p t e d   to  be  p i v o t a l l y   c o n n e c t e d   to  t he   r a z o r   h a n d l e ,  
w h i l e   t h e   s e c o n d   p o r t i o n   24  is   a d a p t e d   to  be  f i x e d l y   c o n -  
n e c t e d   to  t he   r a z o r   h a n d l e ,   the   f i r s t   and  s e c o n d   p o r t i o n s  

22,  24  b e i n g   p i v o t a l l y   j o i n e d   to  each   o t h e r .  

A  r a z o r   h a n d l e   40  s u i t a b l e   f o r   use   w i t h   t h e  

i l l u s t r a t i v e   b l a d e   a s s e m b l y   i n c l u d e s   a  g r i p   p o r t i o n   42  a n d  

a  n e c k   p o r t i o n   44.  P r e f e r a b l y ,   t he   neck   p o r t i o n   c o m p r i s e s  

a  f r o n t   p l a t e   46  and  a  back   p l a t e   48  c o n n e c t e d   t o g e t h e r   t o  

fo rm  a  c h a m b e r   50.  The  back   p l a t e   48,  a t   i t s   f r e e   e n d ,  

i s   p r o v i d e d   w i t h   an  e x t e n s i o n   52  c o m p r i s i n g   a  f r a m e   p o r t i o n  

54  h a v i n g   an  a p e r t u r e   56  t h e r e i n ,   t he   a p e r t u r e   56  b e i n g  

a d a p t e d   to  r e c e i v e   t h e   p r o j e c t i o n   28  e x t e n d i n g   f rom  t h e  

b l a d e   a s s e m b l y   1  to  form  a  p i v o t a l   c o n n e c t i o n   b e t w e e n   t h e  

b l a d e   a s s e m b l y   and  t he   h a n d l e .   The  e x t e n s i o n   52  i s   i m m o v -  

a b l y   d i s p o s e d   on  the   neck   p o r t i o n .   T h u s ,   t h e   f r a m e   p o r t i o n  

54  c o m p r i s e s   a  h a n d l e   f i r s t   c o n n e c t i n g   means   57  a d a p t e d   t o  

e n g a g e   t h e   b l a d e   a s s e m b l y   f i r s t   c o n n e c t i n g   means   26  to  f o r m  

a  p i v o t a l   c o n n e c t i o n .  

The  f r o n t   p l a t e   46  i s   p r e f e r a b l y   f o r m e d   w i t h   a  

p a i r   of  p a r a l l e l   e l o n g a t e d   r u n n e r s   58  f o r m i n g   a  s l i d e w a y  

60  c o v e r e d   by  a  top   p l a t e   62  d i s p o s e d   in  t h e   c h a m b e r   5 0 .  

S l i d i n g l y   d i s p o s e d   in  t he   s l i d e w a y   60  i s   a  r a z o r   h a n d l e  

s l i d e   member   64  c o m p r i s i n g   a  bar   66  f rom  w h i c h   e x t e n d s   a  

p a i r   of  t o n g u e s   68.  The  t o n g u e s   68  a r e   a d a p t e d   to   be  r e -  

c e i v e d   by  t h e   g r o o v e s   38  of  t he   b l a d e   a s s e m b l y .   T h e  

t o n g u e s   68  a c c o r d i n g l y   c o n s t i t u t e   a  r a z o r   h a n d l e   s e c o n d  

c o n n e c t i n g   means   70  a d a p t e d   to  be  f i x e d l y   c o n n e c t e d   to  t h e  

b l a d e   a s s e m b l y   s e c o n d   c o n n e c t i n g   means   34.  The  b a r   66  i s  

b i a s e d   t o w a r d   t he   f r e e   end  of  t he   neck   p o r t i o n   by  a  c o i l  

s p r i n g   72  d i s p o s e d   in  t h e   c h a m b e r   50,  t he   s p r i n g   e x t e n d i n g  

b e t w e e n   an  end  of  t h e   bar   66  and  a  s u r f a c e   74  f o r m e d   in  t h e  

f r o n t   p l a t e   4 6 .  

In  t he   p r e f e r r e d   e m b o d i m e n t ,   t h e   f r o n t   p l a t e   46 

is   of  p l a s t i c   and  t he   b a c k p l a t e   48  i s   of  m e t a l .  

The  r a z o r   h a n d l e   40  may  be  c o n n e c t e d   to  t h e   b l a d e  

a s s e m b l y   1  by  e n g a g i n g   t he   t o n g u e s   68  w i t h   t he   r a i l s   3 6 ,  



s i m u l t a n e o u s l y   c a u s i n g   e n g a g e m e n t   of  t h e   f r a m e   p o r t i o n   54  

w i t h   t he   p r o j e c t i o n   28,  t h e r e b y   e f f e c t i n g   a  f i r s t   p i v o t a l  

c o n n e c t i o n   b e t w e e n   t h e   h a n d l e   and  t h e   b l a d e   a s s e m b l y   b o d y  

f i r s t   p o r t i o n   22,  and  e f f e c t i n g   a  s e c o n d   f i x e d   c o n n e c t i o n  

b e t w e e n   t h e   h a n d l e   and  t h e   b l a d e   a s s e m b l y   bcdy   s e c o n d  

p o r t i o n   2 4 .  

In  u s e ,   t h e   b l a d e   a s s e m b l y   b e h a v e s   i n  m u c h   t h e  

same  m a n n e r   as  b l a d e   a s s e m b l i e s   of  t h e   t y p e   f i x e d l y   a n d  

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

f o r c e   l e v e l   i s   e x e r t e d   on  t he   r a z o r .   When  t he   b l a d e  

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

s h a v e d   w i t h   s u f f i c i e n t   f o r c e   to  o v e r c o m e   t h e   b i a s   of  t h e  

s p r i n g   72,  t h e   b a r   66,  and  t h e   t o n g u e s   68  w i t h   i t ,   moves   i n  

t he   neck   p o r t i o n   44  t o w a r d s   t h e   g r i p   p o r t i o n   42,  p e r m i t t i n g  

t he   b l a d e   a s s e m b l y   f i r s t   p o r t i o n   22  to  p i v o t   a b o u t   t h e   f r a m e  

p o r t i o n   54  of  t h e   h a n d l e .   The  b l a d e   a s s e m b l y   s e c o n d  

p o r t i o n   24,  h o w e v e r ,   i s   f i x e d l y   c o n n e c t e d   to   t h e   t o n g u e s  

68  and  t h e r e f o r e   moves   w i t h   t h e   t o n g u e s ,   c a u s i n g   t h e   p i v o t a l  

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

a s s e m b l y .   Such   m o v e m e n t   b e t w e e n   t h e   f i r s t   and  s e c o n d  

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

w i t h d r a w i n g   t h e   f i r s t   b l a d e   r e a r w a r d l y   b e h i n d  a   p l a n e   P 

e x t e n d i n g   f rom  t h e   c u t t i n g   e d g e s   of  t h e   s e c o n d   b l a d e   to  a  

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

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

p l a n e   of  t h e   f i r s t   b l a d e   12  and  a  s e c o n d   l i n e   c  e x t e n d i n g  

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

on  the   g u a r d   p o r t i o n .   Thus ,   as  e x c e s s   p r e s s u r e   i s   a p p l i e d  

by  t he   o p e r a t o r ,   t h e   " e x p o s u r e "   of  t h e   b l a d e s   i s   d e c r e a s e d  

and  t he   " b l a d e   t a n g e n t   a n g l e "   i s   d e c r e a s e d .  

" E x p o s u r e "   and  " b l a d e   t a n g e n t   a n g l e "   a r e   d e f i n e d  

and  d i s c u s s e d   in   U .S .   P a t e n t   3 , 7 8 6 , 5 6 3 ,   i s s u e d   J a n u a r y   2 2 ,  

1974  in  t h e   names   of  F r a n c i s   W.  D o r i o n ,   J r . ,   e t   a l .   " B l a d e  

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

of  t h e   i n c l u d e d   a n g l e   of  t he   c u t t i n g   edge   ( t h e   p l a n e   of  t h e  

b l a d e   i f   t h e   c u t t i n g   edge   i s   s y m m e t r i c a l )   and  a  l i n e   f r o m  

the   c u t t i n g   e d g e   t a n g e n t   to  t h e   s k i n   e n g a g i n g   s u r f a c e   i m m e d i -  



a t e l y   f o r w a r d   of  t h a t   c u t t i n g   edge   ( in   t h i s   i n s t a n c e ,   t h e  

g u a r d   p o r t i o n ) .   " E x p o s u r e "   i s   d e f i n e d   as  t h e   d i s t a n c e ,  

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

s k i n   e n g a g i n g   s u r f a c e s   i m m e d i a t e l y   in  f r o n t   of  and  b e h i n d  

t he   c u t t i n g   edge  ( t he   p l a n e   P ) ,   f rom  t h e   c u t t i n g   edge   to  t h a t  

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

c u t t i n g   edge   i s   l o c a t e d   on  t h e   o u t e r   ( s k i n )   s i d e   of  t h a t  

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

f u r t h e r   f rom  t he   s k i n   t h a n   t h a t   p l a n e .  

T h u s ,   e x c e s s i v e   p r e s s u r e ,   w h i c h   n o r m a l l y   m i g h t  

e n d a n g e r   t h e   o p e r a t o r ,   c a u s e s   a  m a r k e d   d e c r e a s e   in  t h e   e x -  

p o s u r e   of  t he   f i r s t   c u t t i n g   edge   and  a  m a r k e d   d e c r e a s e   i n  

t he   b l a d e   t a n g e n t   a n g l e ,   t h e r e b y   r e n d e r i n g   t h e   s y s t e m   s a f e r  

and  much  l e s s   l i k e l y   to  i n f l i c t   harm  on  t h e   o p e r a t o r .   T h e  

more  f o r c e f u l   t he   o p e r a t o r   b e c o m e s ,   t h e   s a f e r   t h e   s y s t e m  

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

f o r c e   of  t h e   b l a d e   a s s e m b l y   on  t he   s u r f a c e   b e i n g   s h a v e d .  

The  s y s t e m ,   h o w e v e r ,   b e c o m e s   f o r c e   s e n s i t i v e   o n l y   a f t e r   a  

s p e c i f i c   f o r c e ,   or  l o a d   t r a v e l ,   i s   r e a c h e d .   B e f o r e   s u c h  

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

i s   s t a t i c   and  s i m i l a r   to  t he   g e o m e t r y   of  s y s t e m s   now  i n  

p u b l i c   u s e .  

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

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

t h e   b l a d e   t a n g e n t   a n g l e   of  t h e   f i r s t   b l a d e   f rom  a p p r o x i m a t e -  

ly  26°  to  a p p r o x i m a t e l y   1 5 ° ,   and  t h e   e x p o s u r e   of  t h e   f i r s t  

b l a d e   f rom  .0015   i n c h   to  - . 0 0 4   i n c h .   When  t h e   r a z o r   i s  

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

l o n g e r   e x e r t e d   on  t h e   b l a d e   a s s e m b l y   and  t he   s h a v i n g   g e o m e t r y  

r e v e r t s   to  i t s   n o r m a l   s t a t i c   g e o m e t r y .  

I t   i s   p r e f e r r e d   t h a t   t h e   t h r e s h o l d   s e n s i n g   f o r c e  

be  a b o u t   50  g r a m s .   T h u s ,   w i t h   f o r c e s   up  to  50  g r a m s ,   t h e  

b l a d e   a s s e m b l y   g e o m e t r y   r e m a i n s   in  i t s   s t a t i c   c o n d i t i o n ,  

w i t h   f o r c e s   e x c e e d i n g   50  g r a m s ,   t he   r a z o r   s t a r t s   d e c r e a s i n g  

t he   b l a d e   a s s e m b l y   g e o m e t r y   ( b l a d e  t a n g e n t   a n g l e   and  e x p o s u r e ) .  

The  f r o n t   p l a t e   46  i s   p r o v i d e d   w i t h   s t o p   m e a n s  



76  w h i c h   l i m i t   t h e   d o w n w a r d   m o v e m e n t   of   t h e   b a r   66,  a n d  

t h e r e b y   l i m i t   t h e   e x t e n t   to  w h i c h   t h e   b l a d e   m e a n s   10  c a n  

be  " r e t r a c t e d " .  



1.  A  s h a v i n g   s y s t e m   c o m p r i s i n g   a  h a n d l e   and  a  b l a d e  

a s s e m b l y ,   c h a r a c t e r i z e d   in  t h a t   t h e   h a n d l e   (40)  has   f i r s t  

and  s e c o n d   c o n n e c t i o n s   (57,   70)  e x t e n d i n g   from  an  e n d  

t h e r e o f   to  r e c e i v e   t he   b l a d e   a s s e m b l y   (1)  and  in  t h a t  

s a i d   b l a d e   a s s e m b l y   has  a  f i r s t   body  p o r t i o n   (2)  p r o v i d e d  

w i t h   a  f i r s t   h a n d l e   e n g a g i n g   c o n n e c t i o n   (26)  and  a  s e c o n d  

body  p o r t i o n   (4)  p r o v i d e d   w i t h   a  s e c o n d   h a n d l e   e n g a g i n g  
c o n n e c t i o n   ( 3 4 ) ,   t he   f i r s t   h a n d l e   e n g a g i n g   c o n n e c t i o n   ( 2 6 )  

b e i n g   p i v o t a l l y   c o n n e c t e d   to  s a i d   f i r s t   c o n n e c t i o n   ( 5 7 )  

on  t h e   h a n d l e   (40)  and  t h e   s e c o n d   h a n d l e   e n g a g i n g   c o n n e c t i o n  

(34)  b e i n g   f i x e d l y   c o n n e c t e d   to  s a i d   s e c o n d   c o n n e c t i o n   ( 7 0 )  

on  t h e   h a n d l e .  

2.  A  s h a v i n g   s y s t e m   a c c o r d i n g   to  c l a i m   1,  c h a r a c t e r -  

i z e d   in  t h a t   t h e   f i r s t   and  s e c o n d   body  p o r t i o n s   (2,  4)  o f  

the   b l a d e   a s s e m b l y   a r e   p i v o t a l l y   i n t e r c o n n e c t e d   ( 1 8 ) .  

3.  A  s h a v i n g   s y s t e m   a c c o r d i n g   to  c l a i m   1  or  2 ,  

c h a r a c t e r i z e d   in  t h a t   s a i d   s e c o n d   c o n n e c t i o n   (70)  i s  

r e c i p r o c a l l y   m o v a b l e   in  s a i d   h a n d l e .  

4.  A  s h a v i n g   s y s t e m   a c c o r d i n g   to  c l a i m   3,  c h a r a c t e r -  

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

(70)  i s   s p r i n g   (72)  b i a s e d   and  i s   m o v a b l e   upon  a p p l i c a t i o n  

of  p r e s s u r e   s u f f i c i e n t   to  o v e r c o m e   t h e   f o r c e   e x e r t e d   b y  

s a i d   s p r i n g   b i a s .  

5.  A  s h a v i n g   s y s t e m   a c c o r d i n g   to  c l a i m   3  or  4 ,  

c h a r a c t e r i z e d   in  t h a t   m o v e m e n t   of  s a i d   s e c o n d   c o n n e c t i o n   ( 7 0 )  

c a u s e s   p i v o t a l   m o v e m e n t   of  s a i d   b l a d e   a s s e m b l y   (1)  a b o u t  

s a i d   f i r s t   c o n n e c t i o n   (57)  and  p i v o t a l   movemen t   b e t w e e n   s a i d  

f i r s t   and  s e c o n d   b l a d e   a s s e m b l y   body  p o r t i o n s   (2,  4)  t o  

r e d u c e   e x p o s u r e   and  b l a d e   t a n g e n t   a n g l e   of  s a i d   s y s t e m .  

6.  A  s h a v i n g   s y s t e m   a c c o r d i n g   to  any  of  c l a i m s   3  to  5 ,  

c h a r a c t e r i z e d   in  t h a t   t h e   r e c i p r o c a l l y   m o v a b l e   s e c o n d   c o n n e c -  

t i o n   (70)  i s   l o c a t e d   a t   one  end  of  a  f i r s t   s l i d e   (66)  l o n g i -  

t u d i n a l l y   d i s p l a c e a b l e   in  s a i d   h a n d l e ,   and  in  t h a t   t he   b l a d e  

a s s e m b l y   i s   a t t a c h e d   to  t h e   f i r s t   s l i d e   by  means   of  a  s e c o n d  

s l i d e   (68)  l o c a t e d   a t   one  end  of  s a i d   f i r s t   s l i d e .  

7.  A  s h a v i n g   s y s t e m   a c c o r d i n g   to  any  of  c l a i m s   1  to  6 ,  



c h a r a c t e r i z e d   in  t h a t   t h e   h a n d l e   (40)  i n c l u d e s   a  g r i p  

p o r t i o n   (42)  and  a  n e c k   p o r t i o n   ( 4 4 ) ,   s a i d   f i r s t   and  s e c o n d  

c o n n e c t i o n s   (57 ,   70)  e x t e n d i n g   f rom  t h e   f r e e   end  of   s a i d  

n e c k   p o r t i o n .  

8.  For   u s e   in  a  s h a v i n g   s y s t e m   a c c o r d i n g   to   c l a i m   1 ,  

a  r a z o r   b l a d e   a s s e m b l y   c h a r a c t e r i z e d   by  a  body   p o r t i o n   (2,  4)  

h a v i n g   a t   l e a s t   one  b l a d e   (10)  p e r m a n e n t l y   f i x e d   t h e r e i n ,  

a  f i r s t   h a n d l e   e n g a g i n g   c o n n e c t i o n   (26)  d i s p o s e d   on  s a i d  

body  p o r t i o n   and  a d a p t e d   to   e n g a g e   a  r a z o r   h a n d l e   to  f o rm  a  

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

g a g i n g   c o n n e c t i o n   (34)  d i s p o s e d   on  s a i d   body  p o r t i o n   a n d  

a d a p t e d   to  f i x e d l y   i n t e r c o n n e c t   w i t h   a  m o u n t i n g   on  s a i d  

r a z o r   h a n d l e .  

9.  A  r a z o r   b l a d e   a s s e m b l y ,   a c c o r d i n g   to  c l a i m   8 ,  

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

(26)  i s   m o u n t e d   on  a  f i r s t   body   p o r t i o n   (2)  of  s a i d  

a s s e m b l y   and  t h e   s e c o n d   h a n d l e   e n g a g i n g   c o n n e c t i o n   (34)  i s  

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

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

e a c h   o t h e r .  

10.  A  r a z o r   b l a d e   a s s e m b l y   a c c o r d i n g   to  c l a i m   8  o r  

9,  c h a r a c t e r i z e d   in  t h a t   a  g u a r d   (20)  i s   p i v o t a l l y   c o n n e c t e d  

to  s a i d   body  p o r t i o n ,   and  in   t h a t   s a i d   f i r s t   h a n d l e   e n -  

g a g i n g   c o n n e c t i o n   (26)  i s   a d a p t e d   to   e n g a g e   a  p i v o t   c o n n e c -  

t i o n   (57)  on  a  r a z o r   h a n d l e   (40)  to  f a c i l i t a t e   p i v o t a l  

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

and  s a i d   s e c o n d   h a n d l e   e n g a g i n g   c o n n e c t i o n   (34)  i s   d i s p o s e d  

on  s a i d   g u a r d   p o r t i o n   and  a d a p t e d   to  i n t e r c o n n e c t   w i t h   a  

m o u n t i n g   (70)  on  s a i d   r a z o r   h a n d l e .  

11.  A  r a z o r   b l a d e   a s s e m b l y   a c c o r d i n g   to  c l a i m   1 0 ,  

c h a r a c t e r i z e d   in   t h a t   t h e   or  e a c h   b l a d e   (10)  i s   s e c u r e d  

b e t w e e n   a  p l a t f o r m   ( 4 )  a n d   a  cap   ( 6 ) ,   and  in  t h a t  s a i d  

g u a r d   (20)  i s   d i s p o s e d   f o r w a r d l y   of  s a i d   p l a t f o r m   and  c o n -  

n e c t e d   t h e r e t o   by  a  web  ( 1 8 ) .  

12.  A  r a z o r   b l a d e   a s s e m b l y   a c c o r d i n g   t o  c l a i m   1 1 ,  

c h a r a c t e r i z e d   in   t h a t   t h e   f i r s t   h a n d l e   e n g a g i n g   p i v o t   c o n -  

n e c t i o n   (26)  c o m p r i s e s   a  p r o j e c t i o n   (28)  e x t e n d i n g   d o w n w a r d l y  



and  r e a r w a r d l y   to  form  a  r e c e s s   c e n t r a l l y   of  s a i d   a s s e m b l y  

and  open   r e a r w a r d l y   t h e r e o f .  

13.  A  r a z o r   b l a d e   a s s e m b l y   a c c o r d i n g   to  any  of  c l a i m s  

10  to  12,  c h a r a c t e r i z e d   in  t h a t   s a i d   s e c o n d   h a n d l e   e n g a g i n g  

c o n n e c t i o n   (34)  i n c l u d e s   a  s l i d e   e x t e n d i n g   f rom  s a i d   g u a r d  

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

14.  A  r a z o r   b l a d e   a s s e m b l y   a c c o r d i n g   to  c l a i m   1 3 ,  

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

(36)  f o r m i n g   g r o o v e s   (38)  on  an  u n d e r s i d e   of  s a i d   g u a r d  

to  r e c e i v e   c o m p l i m e n t a r y   t o n g u e s   (68)  on  s a i d   h a n d l e   s l i d e .  

15.  For   use   in  a  s h a v i n g   s y s t e m   a c c o r d i n g   to  c l a i m   1 ,  

a  r a z o r   h a n d l e   c h a r a c t e r i z e d   by  g r i p   p o r t i o n   ( 4 2 ) ,   a  n e c k  

p o r t i o n   (44)  e x t e n d i n g   f rom  s a i d   g r i p   p o r t i o n ,   a  f i r s t  

c o n n e c t i o n   (57)  e x t e n d i n g   f rom  a  f r e e   end  of  s a i d   n e c k  

p o r t i o n   and  a d a p t e d   to  e n g a g e   s a i d   b l a d e   a s s e m b l y   to  form  a  

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

(70)  e x t e n d i n g   f rom  s a i d   f r e e   end  of  s a i d   neck   p o r t i o n   a n d  

a d a p t e d   to  f i x e d l y   i n t e r c o n n e c t   w i t h   a  m o u n t i n g   on  s a i d  

b l a d e   a s s e m b l y .  

16.  A  r a z o r   h a n d l e   a c c o r d i n g   to  c l a i m   15,  c h a r a c t e r -  

i z e d   in  t h a t   t h e   f i r s t   c o n n e c t i o n   (57)  i s   i m m o v a b l y   d i s -  

p o s e d   on  s a i d   n e c k   p o r t i o n   (44)  and  t h e   s e c o n d   c o n n e c t i o n  

(70)  i s   m o v a b l y   d i s p o s e d   on  s a i d   neck   p o r t i o n .  

17.  A  r a z o r   h a n d l e   a c c o r d i n g   to  c l a i m   15  or  1 6 ,  

c h a r a c t e r i z e d   in  t h a t   t he   f i r s t   c o n n e c t i o n   (57)  c o m p r i s e s  

a  f r a m e   p o r t i o n   (54)  d e f i n i n g   an  a p e r t u r e   (56)  a d a p t e d   t o  

r e c e i v e   a  p r o j e c t i o n   (28)  e x t e n d i n g   f rom  s a i d   b l a d e   a s s e m b l y ,  

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

s a i d   p r o j e c t i o n .  

18.  A  r a z o r   h a n d l e   a c c o r d i n g   to  c l a i m   17,  c h a r a c t e r i z e d  

in  t h a t   t h e   s e c o n d   c o n n e c t i o n   (70)  c o m p r i s e s   a  f i r s t   s l i d e  

(66)  d i s p l a c e a b l e   in  s a i d   h a n d l e   neck   (44)  and  in  t h a t   a  

s e c o n d   s l i d e   (68)  c a r r i e d   a t   t he   f r e e   end  of  s a i d   f i r s t  

s l i d e   i s   a d a p t e d   to  r e c e i v e   s a i d   b l a d e   a s s e m b l y .  

19.  A  r a z o r   h a n d l e   a c c o r d i n g   to  c l a i m l 8 ,   c h a r a c t e r i z e d  

in  t h a t   t h e   f i r s t   s l i d e   (66)  is   s p r i n g   b i a s e d   f o r   c o n t r o l l e d  

d i s p l a c e m e n t   b e t w e e n   s t o p s .  



20.  A  r a z o r   h a n d l e   a c c o r d i n g   to  c l a i m   18  or  1 9 ,  
c h a r a c t e r i z e d   in  t h a t   s a i d   n e c k   p o r t i o n   (44)  c o m p r i s e s   a  
f r o n t   p l a t e   (46)  and  a  b a c k   p l a t e   ( 4 8 ) ,   and  in  t h a t   t h e  

f i r s t   s l i d e   (66)  i s   s l i d a b l y   c o n n e c t e d   to  s a i d   f r o n t   p l a t e .  
21.  A  r a z o r   h a n d l e   a c c o r d i n g   to   c l a i m   20,  c h a r a c t e r -  

i z e d   in   t h a t   t h e   f r a m e   p o r t i o n   (54)  i s   f o r m e d   as  an  e x t e n -  

s i o n   of  s a i d   b a c k   p l a t e   ( 4 8 ) .  
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