
A 2  

@  E U R O P E A N   PATENT  A P P L I C A T I O N  

®  Application  number:  79200319.6  @  Int.  CI.3:  B  26  B  1 9 / 4 2  

@  Date  of  f  i  I  i  ng  :  20.06.79 

@  Priority.  23.06.78  NL  7806774  ©  Applicant:  N.V.  Philips'  Gloeilampenfabrieken, 
Emmasingel  29,  NL-5611  AZ  Eindhoven  (NL) 

@  Date  of  publication  of  application:  09.01.80  @  inventor:  Tietjens,  Eduard  Willem,  c/o  INT. 
Bulletin  80/1  OCTROOIBUREAU  B.V.  Prof.  Holstiaan  6,  NL-5656  AA 

Eindhoven  (NL) 

@  Representative:  Gorter,  Willem  Karei  et  al, 
INTERNATIONAAL  OCTROOIBUREAU  B.V.  Prof. 

@  Designated  Contracting  States:  AT  CH  DE  FR  GB  IT  NL  Holstiaan  6,  NL-5656  AA  Eindhoven  (NL) 

@  Shaving  apparatus  and  cutting  unit  therefor. 

©  The  invention  relates  to  a  shaving  apparatus  com- 
prising  a  drivable  cutting  unit  with  cutters,  each  cutter 
being  equipped  with  a  lead  cutter  which  leads  in  the 
direction  of  driving  and  which  is  movable  relative  to  the 
cutter.  The  lead  cutters  serve  to  slightly  pull  the  hairs,  so 
that  a  better  shaving  result  can  be  obtained.  The  distance 
over  which  the  hairs  can  be  moved  is  limited  by  the  shape 
and  dimensions  of  the  cutter  and  the  lead  cutter  and  by 
the  properties  of  the  hairs  and  the  skin.  It  is  the  object 
of  the  invention  to  eliminate  this  restriction  and  this  leads 
to  a  construction  in  accordance  with  which  each  cutter, 
in  addition  to  the  said  first  lead  cutter,  is  equipped  with 
a  second  lead  cutter  which  leads  relative  to  the  first  lead 
cutter  and  which  second  lead  cutter  is  movable  relative  to 
the  first  lead  cutter. 
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The  i n v e n t i o n   r e l a t e s   to  a  

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

w i t h   c u t t e r s ,   e a c h   c u t t e r   b e i n g   e q u i p p e d   w i t h   a  l e a d  

c u t t e r ,   w h i c h   l e a d s   in   t h e   d i r e c t i o n   of   d r i v i n g   and   w h i c h  

i s   m o v a b l e   r e l a t i v e   to  t h e   c u t t e r .  

S u c h   a  s h a v i n g   a p p a r a t u s   i s  

f o r   e x a m p l e   known   f r o m   N e t h e r l a n d s   P a t e n t   A p p l i c a t i o n  

7404   657  (PHN  7 3 5 1 ) .   The  l e a d   c u t t e r s   s e r v e   to  s l i g h l y  

p u l l   t h e   h a i r s ,   so  t h a t   a  b e t t e r   s h a v i n g   r e s u l t   c a n   b e  

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

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

t h e   l e a d   c u t t e r   and   by  t h e   p r o p e r t i e s   of  t h e   h a i r s   and   t h e  

s k i n .  

I t   i s   t h e   o b j e c t   of  t h e   i n v e n -  

t i o n   to  e l i m i n a t e   t h i s   r e s t r i c t i o n   and   t h i s   l e a d s   to  a  c o n -  

s t r u c t i o n   w h i c h   i s   c h a r a c t e r i z e d   in   t h a t   e a c h   c u t t e r ,   i n  

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

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

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

to  t h e   f i r s t   l e a d   c u t t e r .  

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

c h a r a c t e r i z e d   in   t h a t   e a c h   c u t t e r   i s   p r o v i d e d   w i t h   more   t h a n  

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

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



The  i n v e n t i o n   i s   a l s o   e m b o d i e d  

by  a  c u t t i n g   u n i t   as  u s e d   in   one  of  t h e   e m b o d i m e n t s  

d e s c r i b e d   in   t he   f o r e g o i n g .  

The  i n v e n t i o n   w i l l   now  b e  

e x p l a i n e d   by  means   of  a  d e s c r i p t i o n   of  an  e m b o d i m e n t  

shown  i n   t h e   F i g u r e s .  

F i g u r e   1  i s   an  e l e v a t i o n   of   a  

s h a v i n g   a p p a r a t u s   h a v i n g   t h r e e   s h e a r   p l a t e s ,  

F i g u r e   2  shows   t h e   s h a v i n g  

a p p a r a t u s   of  F i g .   1  in   s i d e   v i e w   and   p a r t l y   i n   a  c r o s s  

s e c t i o n a l   v i e w   t a k e n   on  t h e   l i n e   I I - I I   in   F i g .   1 ,  

F i g u r e   3  shows   t h e   c u t t i n g   m e m -  

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

F i g u r e s   4,  5  and   6  i l l u s t r a t e  

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

The  s h a v i n g   a p p a r a t u s   i n  

a c c o r d a n c e   w i t h   F i g u r e s   1  and  2  c o m p r i s e s   a  h o u s i n g   1,  o f  

w h i c h   a  p a r t   t a k e s   t h e   f o r m   of  a  s h e a r   p l a t e   h o l d e r   2  f o r  

t h r e e   s h e a r   p l a t e s   3.  The  s h e a r   p l a t e s   3  a r e   f o r m e d   w i t h  

h a i r - e n t r y   a p e r t u r e s  4 .  

As  i s   shown  i n   t h e   p a r t i a l  

c r o s s - s e c t i o n   of   F i g .   2  a  c u t t i n g   u n i t   5  i s   s i t u a t e d   o n  

t h e   i n n e r   s i d e   of  a  s h e a r   p l a t e   3.  T h i s   c u t t i n g   u n i t   5 ,  

w h i c h   f o r   t h e   s a k e   of  c l a r i t y   i s   o n l y   shown  s c h e m a t i c a l l y  

i n   F i g .   2,  c o m p r i s e s   a  c u t t i n g   member   w i t h   c u t t e r s   a n d  

l e a d   c u t t e r s ,   and   i s   shown   i n   p e r s p e c t i v e   v i e w   and  on  a n  

e n l a r g e d   s c a l e   i n   F i g .   3 .  

The  c u t t i n g   u n i t   5  i s   c o u p l e d  

to  t h e   e l e c t r i c   m o t o r   10,  by  m e a n s   of  t h e   h o l l o w   s p i n d l e  
6  ( F i g .   2 ) ,   t h e   g e a r   w h e e l s   7  and  8  and   t h e   s p i n d l e   9 ,  

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

a s s o c i a t e d   s h e a r   p l a t e   3.  The  g e a r   w h e e l   7  i s   r o t a t a b l y  

j o u r n a l l e d   on  a  p i n   11,  w h i c h   i s   m o u n t e d   i n   a  m o u n t i n g  

p l a t e   12.  The  g e a r   w h e e l   7  i s   f o r m e d   w i t h   a  r e c e s s   1 3 ,  

w h i c h   i s   c l o s e d   by  a  c o v e r   p l a t e   14.  T h i s   r e c e s s   a c c o m m o -  

d a t e s   t h e   f l a n g e   15  a t   t h e   end  of  t h e   h o l l o w   s p i n d l e   6 .  

By  g i v i n g   t h e   f l a n g e   15  a  n o n - r o u n d ,   f o r   e x a m p l e ,   s q u a r e ,  



s h a p e   and   by  c o r r e s p o n d i n g l y   s h a p i n g   t he   r e c e s s   13,  a  

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

ment   of  t h e   g e a r   w h e e l   7  to  t h e   s p i n d l e   6.  The  s p r i n g   1 6 ,  

w h i c h   f o r   t h e   g r e a t e r   p a r t   i s   d i s p o s e d   in   t he   h o l l o w  

s p i n d l e   6  and   w h i c h   i s   t e n s i o n e d   b e t w e e n   t he   h o l l o w  

s p i n d l e   6  and  t h e   g e a r   w h e e l   7,  e x e r t s   a  f o r c e   on  t h e  

s p i n d l e   6  i n   t h e   d i r e c t i o n   of  t h e   c u t t i n g   u n i t   5.  As  t h e  

c y l i n d r i c a l   p o r t i o n   17  of  t h e   s p i n d l e   6  b e a r s   a g a i n s t   t h e  

c u t t i n g   u n i t   5,  s a i d   f o r c e   i s   e x e r t e d   on  t h e   c u t t i n g   u n i t  

and   v i a   t h e   c u t t i n g   u n i t   on  t h e   s h e a r   p l a t e   3,  so  t h a t  

t h e   s h e a r   p l a t e   i s   u r g e d   a g a i n s t   t h e   s h e a r   p l a t e   h o l d e r   2  

w i t h   t h e   r im   18.  The  s h e a r   p l a t e   3  t o g e t h e r   w i t h   t h e  

c u t t i n g   u n i t   5  and   t h e   s p i n d l e   6  c an   be  p r e s s e d   i n w a r d s  

a g a i n s t   t h e   a c t i o n   of   t h e   s p r i n g   16  as  a  r e s u l t   of  e x e r n a l  

f o r c e s ,   as  may  f o r   e x a m p l e   o c c u r   d u r i n g   u s e   of   t h e   s h a v i n g  

a p p a r a t u s . .  

The  c o u p l i n g   f o r   t r a n s m i t t i n g  

t h e   r o t a r y   m o v e m e n t   b e t w e e n   t h e   s p i n d l e   6  and   t h e   c u t t i n g  

u n i t   5  i s   o b t a i n e d   i n   t h a t   t h e   s p i n d l e   6  i s   p r o v i d e d   w i t h  

an  end  19  of  s u b s t a n t i a l l y   r e c t a n g u l a r   c r o s s - s e c t i o n .   T h i s  

end   19  i s   s i t u a t e d  i n   a  c o r r e s p o n d i n g   c o u p l i n g   a p e r t u r e  

20  of  t h e   c u t t i n g   u n i t   5 .  

The  c o u p l i n g   w i t h   t h e   e l e c t r i c  

m o t o r   10  d e s c r i b e d   i n   t h e   f o r e g o i n g   i s   i d e n t i c a l   f o r   t h e  

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

F i g u r e s   1  and   2,  t h e   t h r e e   g e a r   w h e e l s   7  e n g a g i n g   w i t h   a  

s i n g l e   c e n t r a l l y   d i s p o s e d   g e a r   w h e e l   8  on  t h e   m o t o r   s p i n d l e  

9 .  

The  c u t t i n g   u n i t   5  ( F i g u r e   3 )  

c o m p r i s e s   a  c u t t i n g   m e m b e r   21  w h i c h   i s   e s s e n t i a l l y   c o n -  

s t i t u t e d   by  a  c e n t r a l   m e m b e r   22  w h i c h   a t   i t s   c i r c u m f e r e n c e  

is   p r o v i d e d   w i t h   c u t t e r s   23 .   The  c e n t r a l   b o d y   22  h a s   a  

c o u p l i n g   a p e r t u r e   20 .   E a c h   c u t t e r   23  i s   p r o v i d e d   w i t h   a  

f i r s t   l e a d   c u t t e r   24  and  a  s e c o n d   l e a d   c u t t e r   25 .   T h e  

l e a d   c u t t e r s   24  a r e   c o m b i n e d   to  a  l e a d   c u t t e r   u n i t   2 6  

w h i c h   c o m p r i s e s   a  c e n t r a l   p o r t i o n   27  to   w h i c h   t h e   l e a d  

c u t t e r s   24  a r e   c o n n e c t e d   by  means   of   t he   a rms   28.   In   a  



s i m i l a r   way  t he   l e a d   c u t t e r s   25  f o r m   p a r t   oa  a  l e a d  

c u t t e r   u n i t   29  w i t h   a  c e n t r a l   p o r t i o n   30  and   a rms   3 1 .  

Owing  to  t h e   e l a s t i c   p r o p e r t i e s   of  t h e   a rms   28  and  31 

t h e   l e a d   c u t t e r s   24  and   25  a r e   m o v a b l e   r e l a t i v e   to  t h e  

a s s o c i a t e d   c u t t e r s   2 3 .  

In   t h e   a s s e m b l e d   c o n d i t i o n   o f  

t h e   c u t t i n g   u n i t   t h e   c e n t r a l   b o d y   22  of  t h e   c u t t i n g  

m e m b e r   21  and   t h e   c e n t r a l   p o r t i n n s   27  and  30  of  t h e   l e a d  

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

s p o t w e l d i n g .  

F i g u r e s   4,  5  and   6  s c h e m a t i c a l l y  

r e p r e s e n t   a  s i d e   v i e w   of  a  p a r t   of  t h e   c u t t i n g   u n i t   5  a n d  

a  p a r t   of  t h e   s h e a r   p l a t e   3  and   s e r v e   to  i l l u s t r a t e   t h e  

o p e r a t i o n   of  t h e   l e a d   c u t t e r s .   When  a  h a i r   32  i s   c a u g h t  

i n   a  h a i r   e n t r y   a p e r t u r e   4  t h e   r o t a r y   m o v e m e n t   of  t h e  

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

t h e   s h a r p   edge   33  of  t h e   l e a d   c u t t e r   25  a t   t h e   l o c a t i o n   A .  

The  s h a r p   edge   i s   s u c h  t h a t   i t   w i l l   s l i g h t l y   p e n e t r a t e   t h e  

h a i r   32  w i t h o u t   c u t t i n g   t h e   h a i r .   The  r e a c t i o n   f o r c e   w h i c h  

i s   e x e r t e d   on  t h e   l e a d   c u t t e r   25  by  t h e   h a i r   32  w i l l   b e  

o p p o s e d   to   t h e   d i r e c t i o n   of  m o v e m e n t   P.  T h i s   f o r c e   i s   to  b e  

c o m p e n s a t e d   f o r   by  t h e   c o m p o n e n t   N1  of  t h e   n o r m a l   f o r c e   N 

w h i c h   i s   e x e r t e d   on  t h e   l e a d   c u t t e r   25  by  t h e   g u i d e   w a l l  

34  of  t h e   l e a d   c u t t e r   24  ( F i g .   4 ) .   F o r   t h e   s a k e   of  s i m p l i c i  

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

24  and  25  h a v e   b e e n   n e g l e c t e d .   The  c o m p o n e n t   N2  of  t h e  

n o r m a l   f o r c e   N  w i l l   c a u s e   t h e   l e a d   c u t t e r   25  to  s l i d e  

a l o n g   t h e   g u i d e   w a l l   34 .   The  a n g l e  . ! ,   b e t w e e n   t h e   g u i d e  

w a l l   34  and   t h e   w a l l   35  of  t h e   l e a d   c u t t e r   24  w h i c h   e n g a g e s  
w i t h   t h e   s h e a r   p l a t e   3  s h o u l d   be  s m a l l e r   t h a n   9 0 ° .  

As  a  r e s u l t   of  i n t e r   a l i a   t h e  

n a t u r a l   e l a s t i c i t y   of  t h e   s k i n ,   t h e   h a i r   32  w i l l   be  t a k e n  

a l o n g   by  t h e   l e a d   c u t t e r   25  u n t i l   t h e   s h a r p   edge   36  o f  

t h e   l e a d   c u t t e r   24  h a s   r e a c h e d   t h e   h a i r   34  a t   t h e   l o c a t i o n  

B  ( F i g .   5 ) .   U n d e r   t h e   i n f l u e n c e   of  a  s i m i l a r   s y s t e m   o f  

f o r c e s   as  i l l u s t r a t e d   i n   F i g .   4  t h e   l e a d   c u t t e r   24  w i l l  

s l i d e   a l o n g   t h e   g u i d e   w a l l   37  of  t he   c u t t e r   23 .   The  h a i r  



i s   now  t a k e n   a l o n g   by  t h e   l e a d   c u t t e r   24  unta l   t h e   c u t t i n g  

edge   38  of  t h e   c u t t e r   23  h a s   r e a c h e d   t h e   h a i r   a t   t h e  

l o c a t i o n   C  ( F i g .   6 ) .   S u b s e q u e n t l y ,   t h e   h a i r   32  w i l l   be  c u t  

o f f   by  c o o p e r a t i o n   of  t he   s h e a r   p l a t e   3  and  t h e   c u t t e r  

23.   The  l e n g t h   AB  o v e r   w h i c h   a  h a i r   can   be  p u l l e d   by  a  

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

t h e   l e a d   c u t t e r ,   in   p a r t i c u l a r   t h e   t h i c k n e s s   D  ( F i g .   4 )  

In   t h e o r y   t h e   d i s t a n c e   AC  o v e r   w h i c h   a  h a i r   c an   be  p u l l e d  

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

t h i c k n e s s   2D.  The  b e n d i n g   moment   r e l a t i v e   to  t h e   s h e a r  

p l a t e   w h i c h   i s   e x e r t e d   on  t h e   h a i r   32  by  t h e   l e a d  

c u t t e r   t h e n   h a s   a  maximum  arm  AC  and   i s   t h e r e f o r e   t h e o -  

r e t i c a l l y   t w i c e   t h e   b e n d i n g   moment   e x e r t e d   on  t h e   h a i r   3 2  

in   t h e   c a s e   of  two  l e a d   c u t t e r s   24  and   25  i n   a c c o r d a n c e  

w i t h   F i g u r e s   4  to  6,  t h e   maximum  arm  b e i n g   o n l y   AB  or   B C .  

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

be  p r e s s e d   a g a i n s t   t h e   i n n e r   s i d e   of  t h e   s h e a r   p l a t e   3  i s  

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

o v e r   w h i c h   t h e   h a i r   c an   be  m o v e d .   By  t h e   u s e   o f  t w o   or   m o r e  

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

t i o n a l l y .  



1.  A  s h a v i n g   a p p a r a t u s   c o m p r i s i n g  

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

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

of   d r i v i n g   and   w h i c h   i s   m o v a b l e   r e l a t i v e   to  t h e   c u t t e r ,  

c h a r a c t e r i z e d   i n   t h a t   e a c h   c u t t e r ,   i n   a d d i t i o n   to  t h e  

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

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

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

l e a d   c u t t e r .  

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

in   C l a i m   1,  c h a r a c t e r i z e d   i n   t h a t   e a c h   c u t t e r   i s   p r o v i d e d  

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

l e a d   c u t t e r   b e i n g   m o v a b l e   r e l a t i v e   to  t h e   a d j a c e n t   p r e c e -  

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

3.   A  c u t t i n g   u n i t   as  u s e d   i n   a  

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

C l a i m s .  
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